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ANNOTATION

Gao Dan. Technology of protein isolate pumpkin seed meal and food
products using it — Qualifying scientific work on the rights of manuscript.
Dissertation for the degree of the Doctor of Philosophy in the specialty 181 —
«Food technologies» — Sumy National Agrarian University, Sumy, 2023.

The dissertation is devoted to experimental research and its scientific
confirmation, regarding the substantiation of the technology of obtaining protein
isolate from pumpkin seed meal with increased protein content and high
functional and technological properties using the method of alkaline extraction,
the action of ultrasound, isoelectric precipitation and pH-adjusting treatment. It
has been experimentally confirmed that the use of the developed protein isolate
from pumpkin seed meal in the technology of meat sausages and biscuits makes
it possible to increase their biological value while fully preserving the high
structural-mechanical and organoleptic characteristics of these products.

In the first chapter, the existing problem of accumulation of oilseed meal
waste, namely pumpkin seed meal, which contains a large amount of complete
protein, and its irrational use is considered. Known methods of obtaining protein
isolates from oilseed meals are summarized, their advantages and disadvantages
are described. The functional properties of protein isolate, necessary for use in the
food industry, are analyzed, and the product technologies in which protein isolates
are most often used and for what purpose are described.

In the second chapter, the general plan of scientific research is formulated,
the main direction of the dissertation work is reflected, and research materials and
methods are presented. All experimental methods and equipment are described in
this section. Standard and generally accepted research methods were used to study
functional properties, structural properties, sensory parameters, consistency,
physicochemical and microbiological analyses. Scientific mathematical and
statistical methods of processing experimental results are described. The research
was carried out at Hezhou University in China, Sumy National Agricultural
University in Ukraine, the results of experiments are confirmed by relevant

research protocols.



The third part compared the functional characteristics of four different
oilseed protein isolates: peanut protein isolate, pumpkin seed meal protein isolate,
sunflower seed meal protein isolate, and soy protein isolate. The results showed
that different protein isolates had different functional characteristics. The foaming
capacity of peanut protein isolate showed the highest value of 18.18% compared
to pumpkin seed meal protein isolate (3.88%), soybean protein isolate (7.76%)
and sunflower seed meal protein isolate (9.33%). The maximum value of the
emulsifying ability was demonstrated by the soy protein isolate, which was 100.84
m?*/g. The soaking time of 11.02 s and the fat absorption capacity of 1.34 ml/g of
pumpkin seed meal protein isolate had the best indicators compared to other types
of protein isolates. This makes it possible to consider the protein isolate from
pumpkin seed meal as a potential additive to meat products and can improve the
fat absorption properties, which in turn have the greatest impact on the taste
qualities of meat products. In addition, pumpkin seed meal protein isolate does
not affect the organoleptic and nutritional value of food products, as it does not
contain chlorogenic acid, such as sunflower seed meal protein isolate.

The method of ultrasonic alkaline extraction and acid precipitation has been
developed. To do this, a three-factor, three-level Box-Behnken design, response
surface methodology was used to optimize protein isolate conditions such as
sonication power, sonication time, and liquid-to-solid ratio. Appropriate statistical
methods and polynomial-regression analysis of experimental data were used,
which made it possible to obtain a quadratic polynomial equation. Response
surfaces were used to demonstrate the effects of the interaction of independent
factors on the yield of protein isolate extraction from pumpkin seed meal. In
addition, it was found that the best conditions for the extraction of protein isolate
from pumpkin seed meal were at an ultrasound power of 456 W, an ultrasound
period of 22 min, and a liquid-to-solid ratio of 27 ml/g. These values were
obtained by solving the regression equation and examining contour plots of the
response surface. The results showed that the experimental value of protein isolate

yield from pumpkin seed meal (80.76 g/100 g) was quite similar to the predicted



value (81.86 g/100 g). This indicates a strong agreement between the experimental
value and the predicted value of the regression model. However, it will be
impossible to achieve such results in industrial production, since the protein
content in the meal fluctuates to a large extent and the predicted yield of protein
isolate from the pumpkin meal will fluctuate within 50%-60%. Therefore, it was
confirmed that the extraction conditions of protein isolate from pumpkin seed
meal can be accurately predicted using the response surface equation. The
possibility of using ultrasonic alkaline extraction to obtain protein isolate from
pumpkin seed meal was revealed. However, this method does not significantly
affect the functional properties of the protein isolate from pumpkin seed meal, and
preference was given to the method of pH- shifting treatment.

Pumpkin seed meal protein isolate was subjected to a pH-adjusting
treatment to improve its functional characteristics. Pumpkin seed meal protein
isolate was tested at several pH levels (pH 2, pH 4, pH 6, pH 8, pH 10, and pH
12), which were designated as samples PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10
and PSPI 12, respectively. The effect of pH-adjusting treatment on the solubility
of PSPI samples was investigated. An increase in solubility was observed only in
sample PSPI 8 (55.5%) compared to the control PSPI (45.6%), while the solubility
of samples PSPI 2 (13.7%), PSPI 4 (10.8%), PSPI 10 ( 41.8%) and PSPI 12
(13.4%) decreased. Then the average particle size and zeta-potential of soluble
protein were determined in PSPI samples followed by electrophoresis in sodium
dodecyl sulfate polyacrylamide gel. After the process of changing the pH, the
average particle size of samples PSPI 2, PSPI 4 and PSPI 12 decreased. PSPI 2
and PSPI 12 samples had a low zeta potential. Other samples did not show a
significant difference in these two indicators. In addition, an increased amount of
soluble protein bands at 33 kDa and 25 kDa was detected in the PSPI 8 sample.

The influence of pH-shifting treatment on heat-induced gel characteristics
of protein isolate from pumpkin seed meal was studied. In the obtained gels, the
water absorption capacity was studied, textural analysis was carried out (hardness,

adhesiveness and cohesion), and the state of water was determined. Compared to



the control, the water-absorbing capacity of PSPI 6 and PSPI 8 samples was
significantly higher. Only the hardness of the sample PSPI 6 showed an increased
value when checking the texture of the gels. The cohesiveness of PSPI samples
after treatment at pH 2, pH 4, pH 6, pH 8, pH 10, and pH 12 did not change
significantly compared to the control. The adhesiveness of samples PSPI 2, PSPI
4 and PSPI 10 decreased significantly, but the adhesiveness of PSPI 6, PSPI 8 and
PSPI 12 samples did not change significantly compared to the control. The state
of water in gels, after pH- shifting treatment, changed as a result of nuclear
magnetic resonance in a low-frequency field. PSPI 4 and PSPI 6 samples had a
significantly lower level of bound water compared to the control. However,
samples PSPI 8, PSPI 10 and PSPI 12 had a higher level of bound water compared
to the control. The immobilized water of sample PSPI 6 had a higher value
compared to samples PSPI 2, PSPI 4, PSPI 8, PSPI 10, and PSPI 12. These
findings suggest that pH-shifting treatment will be a practical and affordable way
to modify the functional properties of protein isolate gels from pumpkin seed meal,
offering fundamental insight into future uses of this isolate in food technology.
The thermal, structural and emulsifying characteristics of samples of
protein isolate from pumpkin seed meal processed by the method of pH- shifting
treatment were studied. The PSPI control showed denaturation temperatures of
87.67 and 104.11°C, with corresponding enthalpies of 1.66 and 0.37 J/g,
according to differential scanning calorimetry analysis. Only PSPI sample 2
among other PSPI samples did not change significantly compared to the control
PSPI, in terms of denaturation temperatures and enthalpies. Emulsion stability in
samples PSPI 2, PSPI 4, and PSPI 12 increased by 42.32, 67.58, and 40.87%,
respectively, while the emulsifying activity of PSPI 2, PSPI 4, and PSPI 12
samples increased by 205.84, 298.98 and 288.69%, respectively. The content of
disulfide bonds in samples PSPI 2, PSPI 4 and PSPI 12 improved (p < 0.05) by
7.46, 9.28 and 5.01%, respectively, while the content of free sulthydryl groups in
them decreased (p < 0.05) by 36.69, 44.39, and 29.11%, respectively, which
indicates that the increased emulsifying properties of samples PSPI 2, PSPI 4, and



PSPI 12 can be associated with an increase in the content of disulfide bonds and
by reducing the content of free sulthydryl groups. However, the hydrophobicity
of the surface and the particle size of the PSPI samples did not correlate in any
way with their emulsifying ability.

In the fourth section, a one-way test and an orthogonal test were conducted
to determine the optimal formulation of cookies with pumpkin seed meal and
pumpkin seed meal isolate, in which the ratio of low gluten wheat flour, pumpkin
seed meal, pumpkin seed meal isolate and konjac powder was 2:1:1, the amounts
of vegetable oil and butter were 4.0% and 12.0%, respectively, and the amount of
maltitol was 20.0%. Nutritional analysis shows that pumpkin seed meal and
pumpkin seed meal isolate cookies contain 59.2% carbohydrates, including 19.1%
dietary fiber, 20.4% protein, 18.0% fat and 1.8% ashes.

With the help of orthogonal tests and univariate studies, a new recipe for
meat product was created. The ideal production parameters were 1.5 g/100 g of
protein isolate from pumpkin seed meal, 80 g/100 g of lean meat. The sensory
evaluation of the developed meat product was 8.5 points, which was confirmed
by the relevant acts of tasting. The moisture, ash, protein and fat content were
51.16 g/100 g, 2.26 g/100 g, 15.22 g/100 g and 23.15 g/100 g, respectively. This
study can provide important information for the further use of pumpkin seed meal
protein isolate in the technology of minced meat products such as sausages and
meet-containing breads.

Degustation of biscuits and meat products with the addition of pumpkin
seed meal protein isolate was carried out at Hezhou University in China.
Degustation results were recorded in the relevant degustation protocols.

In the fifth chapter, the results of the practical application of the technology
of protein isolate from pumpkin seed meal are presented and the socio-economic
effect of the introduction of this technology into production is investigated, the
cost of production is calculated, and data on the popularization of the research
results are summarized. The economic feasibility of introducing the developed

technologies into the practical activities of food enterprises has been proven.
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AHOTALIA

T'ao Jlan. TexHounoriss O1IKOBOrO 130JIATy 13 HIPOTY HACIHHS TapOy3a Ta
Xap4YOBHX MPOJYKTIB 3 HOTO BUKOPUCTAHHAM. - KBamidikaiiitHa HaykoBa mpars
Ha mpaBax pykomwucy. [uceptaiisi Ha 3700yTTs HAyKOBOTO CTYMEHS JIOKTOpPA
binocodii 3a cnemiampHicTIO 181 «XapuoBi TtexHomoriin. — CyMmcbKkuit
HalllOHAIBHUI arpapHuil yHiBepcuret, Cymu, 2023.

Jlucepraliisi IpUCBsIYEHA EKCIIEPUMEHTAIBHOMY JOCIIIKEHHIO Ta HOTro
HAayKOBOMY IIJITBEP/UKEHH], II0JA0 OOIPYHTYBAaHHS TEXHOJIOTII OJEp:KaHHS
O1JIKOBOTO 130JITY 13 IPOTY HACIHHA rapOy3a 13 MiJBUIIIECHUM BMICTOM MPOTETHY
Ta BUCOKMMU (YHKIIOHAJTIbHO-TEXHOJIOTTYHUMHU BJIACTUBOCTSAMU 32 JOTIOMOTOIO
METOMY JIY>KHO1 €KCTpaKIlii, [1i yJIbTPa3BYyKy, 130€JIEKTPUYHOTO OCAHKCHHS Ta
pH-xopurytouoi  00poOku.  ExcnepuMeHTanbHO  MIATBEPAKEHO,  WIO
BUKOPUCTAHHSA PO3POOJEHOTO 130Ty OlIKa 13 HIPOTYy HACiHHA rapOys3a y
TEXHOJIOrT M’SICHHX KOBOAac Ta I€uWBa [Jac MOXJIMBICTH IJIBHUIIATA 1X
010JIOTIYHY IIHHICTP TPHU TIOBHOMY 30€peKEHHI BHCOKHX CTPYKTYPHO-
MEXaHIYHUX Ta OPTAHOJICITUYHUX XapAKTEPUCTUK TaHUX MPOTYKTIiB.

Y mepmomy po3nii po3mNISIHYTa ICHYrO4Ya IIpoOjieMa HaKOTHUYCHHS
BIJIXO/IIB IPOTY OJIHHUX KYJIbTYp, & CaMe IIPOTY HACiHHA rap0y3a, 1110 MICTUTb
BEJIUKY KIJIBKICTh MOBHOI[IHHOTO O1fiKa, 1 HOro HepalioHaJbHE BUKOPUCTAHHSI.
[TincymoBaHO BioMi CITIOCOOM OTpUMAaHHS OLTKOBUX 130JIATIB 3 MIPOTIB OJIHHUX
KyJbTYp, OINHCYIOThCS iX TiepeBarm Ta Henodikd. [IpoananizoBaHo
GyHKIIOHATBHI BJIACTUBOCTI 130Ty O17Ka, HEOOXiJHI MPU BUKOPHUCTAHHI B
XapyoBIA MPOMHCIOBOCTI, 1 OMUCAHO TEXHOJIOTii MPOAYKTIB, B SIKUX OLIKOBI
130JI5ITH Hail4acTillle BUKOPUCTOBYIOTHCS 1 3 SIKOIO METOIO.

Y  agpyromy po3aini  chopMyapOBaHO 3arajbHUN IJIaH HAYKOBOTO

JOCIIIJIKEHHS, B1JIOOPa)KEHO OCHOBHE CIPSIMYBaHHS JAMCEpPTalliHOI poOOTH,



IpEICTaBICHO MaTepialn Ta METOIU JOCIIDKEHHS. Y [IbOMY PO3/I1JIi ONKCaH1 BCl
eKCIIepUMEHTaIbHI MeTonu Ta oOjanHaHHsA. CTaHIApTHI Ta 3arajibHOMPHIHITI
METOAM JOCHIPKEHHS BUKOPHCTOBYBAJIUCH JJIi BUBUYEHHSA (YHKIIOHATBHUX
BJIACTHBOCTEH, CTPYKTYpHUX  BJIACTUBOCTEH, CEHCOpPHHUX  MapaMeTpiB,
KOHCHCTEHIIIT, (13UKO-XIMIYHUX 1 MIKpoOioioriyHuX aHami3iB. OnucaHi HayKoBi
MaTE€MAaTHUKO-CTATUCTUYHI METOJM OOpOOKM €KCIIEpUMEHTATbHUX PE3yJIbTaTiB.
Hocnimkenus npoBoawinch B YHiBepcuteTi Xeuwxoy B Kurai, Cymchromy
HalllOHAJILHOMY arpapHOMY YHIBEPCHUTETI B YKpaiHi, pe3yJbTaTH €KCIIEPUMEHTIB
HiATBEP/HKEHI BIAMOBITHUMH MPOTOKOJIAMHU JOCTIIKEHb.

VY Ttperiii yacTuHi OyJlO TOPIBHSHO (YHKIIOHAJIBHI XapaKTEPUCTUKU
YOTUPHOX PI3HUX 130JIATIB OUIKa OMIMHUX KyJbTYp: 130JIATYy Olika apaxicy,
130J1Ty OlIKa 13 MIPOTY HaciHHA rapOy3a, 130Ty OlIKa 13 IIPOTYy HACIHHSA
COHSIIIIHUKY Ta 130JIATY OU1Ka coi. Pe3ynbraT mokasanu, 1110 pi3Hi 130J4TH O1IKa
MaJiu pi3Hi QyHKIIOHATBHI XapakTepucTuKu. [liHOyTBOpIOIOYa 31aTHICTD 130Ty
Olnka apaxicy mokaszajia HaiOuibiie 3HaueHHs 18,18% MOpiBHSIHO 3 130JIITOM
Ouika 13 mpoTy HaciHHa rapOy3a (3,88%), 13omsTom Ouika coi (7,76%) Ta
130J19TOM O1JIKa 13 MIPOTY HACIHHS COHSIIIHUKY (9,33%). MakcuMarnbHe 3HaYEHHS
eMYJIbI'YI04Oi 3/TaTHOCTI MPOJIEMOHCTPYBAB 130J4T Oisika coi, mo ckiano 100,84
M%/r. Yac 3mouyBanHs, mo ckiaaB 11,02 ¢ i skuponorivearda 3pataictio 1,34
MJI/T 130JITy Ol1Ka 13 MIPOTY HACIHHS rapOy3a Mald HalKpaill MOKa3HUKHU Y
MOPIBHSHHI 13 1HITUMHU BUJIaMH 130JIATIB Oiska. Lle mae MOKIMBICTD pO3TIIAIaTH
130719T OUIKa 13 IIPOTY HAcCiHHA rapOy3a y SIKOCTI MOTEHLIHOI J00aBKU H0
M’SICHUX MPOAYKTIB 1 MOE€ MOKPAIIUTH >KUPONOTIMHAI0Ul BIACTUBOCTI, 11O B
CBOIO Uepry HalOUIbIIIe BIUTUBAIOTH HA CMAKOBI SIKOCTI M’ SICHUX MPOIYKTiB. Kpim
TOTO, 130JIT O1J1Ka 13 LIPOTY HACIHHS rapOy3a He BIUTMBA€E HA OPTAHOJENTUYHY Ta
MOKUBHY IIHHICTh XapyOBUX MPOJYKTIB, OCKUIBKH HE MICTHTh XJIOPOT€HOBOI
KHUCIIOTH, SIK HAITPHUKJIJ, 130JIT OUIKA MIPOTY HACIHHS COHSAIITHUKA.

Po3po061eHo METOIUKY YIBTPa3BYKOBOI JIY’KHOT €KCTPAKIIIi Ta KUCJIOTHOTO
ocakeHHs. |71 1IbOT0 BUKOPUCTOBYBAIM TPU(PAKTOPHHM, TPUPIBHEBUI AU3ANH

Box-Behnken, wmerogosorito moBepXHi BIATYKY JJIsl ONTUMI3alli yYMOB



OTpUMaHHS  130J1ATy  OlIKa, TakuX K  YJIbTPa3ByKOBa  IOTYXHICTb,
yIbTPa3ByKOBUN 4Yac 1 CHIBBIAHOLICHHS PIAMHA [0 TBEPAOI PEUYOBUHHU.
Bukopucrani Halie)KHI CTaTHCTHYHI METOAM Ta IOJIHOMIAIBHO-PETrpeCciiHmUi
aHaII3 eKCIePUMEHTATBHUX JaHMX, M0 JAJTH MOXJIUBICTH OTPHUMATH KBaJpaTHE
nojiHoMianeHe piBHAHHA. [ gemoHcTpallli edekTiB B3aeMOIli He3aleKHUX
(dakTOpiB Ha BHUXIJ EKCTpakiii 130Ty Olaka 13 MIPOTYy HACiHHSA TrapOy3a
BUKOPHCTOBYBAJIM TMOBEpXHI BIATYKYy. Kpim Toro, Oylo BCTaHOBIEHO, IO
HaWKpall yMOBU €KCTPaKIIii 130JTy OlJIKa 13 MIPOTY HACIHHSA rapOy3a Oysu npu
MOTY>KHOCTI yIbTpa3Byky 456 Bt, mepioai ynpTpa3ByKy 22 XB 1 CMiBBIHOLICHHI
pinuHU A0 TBepaoi peuoBuHU 27 Mi/T. Lli 3HaYeHHs OyJau AOCATHYTI HUISIXOM
PO3B’sA3aHHS PIBHSHHS PErpecii Ta JOCHIKEHHSI KOHTYPHUX IpadikiB MOBEPXHi
BIATYKy. Pe3ympTaTu mokazanu, MO EKCIIEPUMEHTaJbHE 3HAYECHHS BHUXOIY
1307151y OLTKa 13 MIpOTy HaciHHS rapOy3a (80,76 1/100 r) Oyno 1ocuTh MoaIOHUM
10 mporHo3oBaHoro 3HadeHHs (81,86 1/100 r1). Ile Bkazye Ha CHIIbHY
BIIMOBIAHICT MIXK EKCIEPUMEHTAIIBHUM 3HAYEHHAM 1 MPOTHO30BAHUM
3HAUEHHAM perpeciiiHoi Mozemi. OfHak, JOCATTH TaKUX pPE3yJbTaTiB IIPH
MIPOMUCIIOBOMY BUPOOHUIITBI OyAe HEMOMIIMBO, TOMY IO BMICT OLIKa B HIPOTI
KOJIMBAETHCS BEITUKOI0 MIPOIO 1 MPOTHO30BaHUM BUXiA O1JKOBOTO 130J8TYy 3i
mpoTy rapOy3a koauBaTuMeTbes B Mexkax 50%-60%. Tomy Oyiio miaTBEpIKEHO,
10 YMOBH €KCTpakuii 130Ty OUIKa 13 MPOTy HACiHHA rapOy3a MOKHa TOYHO
nepea0ayuTH 3a I0MOMOT 00 PIBHSIHHS IMTOBEPXHI BIATYKY. BUSBIEHO MOKITUBICTD
BUKOPHUCTaHHS YJIbTPa3BYKOBOI JI>)KHOT €KCTPAKIIi1 JJ1sl OTPUMAaHHS 130J15Ty O1JIKa
13 mpoTy HaciHHg rapOy3a. IIpoTe, el MeTOJ HE BIUIMBA€E y 3HAYHIN Mipi Ha
GbyHKIIOHATBHI BJACTUBOCTI 130JIATY OLTIKA 13 IIPOTY HACIHHS rapOy3a i mepeBary
OyJno HagaHo MeToay pH-kopuryrouoi 00poOKH.

[3omsT Oinka 13 mpoTy HaciHHA rapOy3a OyB migmanuil pH-kopuryrouiit
00poOI11i A1 TOKpaIIeHHs] HOTO (YHKITIOHATBHUX XapaKTEepPUCTUK. [3075T Oinka
13 IPOTY HaciHHS rapOy3a JociiKyBanu Ha Kuibkox piBHsAX pH (pH 2, pH 4, pH
6, pH 8, pH 10 ta pH 12), sixi mo3ravamucs sk 3pa3ku IGHI" 2, IBHI™ 4, IBHI 6,
IBHI" 8, IBHI" 10 Ta IBHI' 12 BianoBigHo. bymno nocmimkeHo BmimB pH-



KOpHUTyt04u0i 00poOku Ha po3unHHICTh 3pa3ku IBHI'. 36inbmenHs po3dynHHOCTI
cnoctepiranock nuiie y 3pazka IBHI" 8 (55,5 %) mopiBusHO 3 koHTposasHUM [BHI
(45,6 %), Toni ax po3unHHicTh 3pa3kiB IBHI" 2 (13,7 %), IBHI" 4 (10,8 %), IBHI"
10 (41,8 %) Ta IBHI" 12 (13,4%) 3am3unack. [1oTiM BU3Ha"amm cepeaHiil po3mip
YaCTHUHOK 1 J3€Ta-MOoTeHIlan po3urnHHOro O11ka y 3paskax IBHI' 3 momanbimmm
eNeKTpodhope3oM y MoJliaKpuiIaMiTHOMy refil Joaenmicyiabdary Harpiro. Ilicns
nporiecy 3minu pH cepenniit po3mip yactuHok 3pa3kis IBHI" 2, IBHI" 4 1 IBHI" 12
3sMeHImuBCes. Huspkuit n3era-noteniian manu 3pasku IBHIT 2 1 IBHIT 12. Iamm
3pa3Ky He MOKa3aJd ICTOTHOI PI3HMUII B IIUX JBOX MOKa3HUKax. Kpim Toro, Oyio
BUSIBJICHO MIABUIIEHY KUIBKICTh CMYT po3unHHOTO OUika npu 33 x/la ta 25 k/la 'y
3pa3ky IBHI 8.

byno BuBueHo BmMB pH-Kopuryrwoudoi oOpoOKM Ha TEIUIOIHIYKOBaHI
XapaKTEPUCTUKU TEJII0 130J1Ty OUIKa 13 MIPOTY HACIHHS rapOy3a. Y OTpUMaHUX
reyigx JOCTIPKYBalld BOJOIOTIIMHAIOUY 37aTHICTh, MPOBOJAWIN TEKCTYPHHMA
aHaji3 (TBEpAICTh, aAT€3UBHICTD 1 KOT€31MHICTh), @ TAKOXK BU3HAYaIU CTaH BOJIU.
[TopiBHSIHO 3 KOHTPOJIEM BOJIONOTIMHAOYA 31aTHICTB 3pa3kiB IBHI™ 6 ta IBHI 8
Oyna 3HayHO BuIIOW0. Jlume TBepaicTs 3pa3zka IBHI 6 mokazana miagBuiieHe
3HAUEHHSA TpH TepeBipii TekcTypu remiB. KoresuBHicTh 3paszkiB IBHIT micis
o6pooxu nipu pH 2, pH 4, pH 6, pH 8, pH 10 1 pH 12 cyTrTeBO HE 3MiHUIACS
NOPIBHSAHO 3 KOHTponem. AxaresuBHicth 3paskiB IBHI' 2, IBHI" 4 i1 IBHI" 10
3HAYHO 3HM3MWJAcs, OJHaK aare3uBHICcTh y 3paskax IBHI" 6, IBHI" 8§ 1 IBHI" 12
CYTT€BO HE 3MIHMJIACS MOPIBHAHO 3 KOHTposieM. CTaH BOJau B rensix, micis pH-
KOPUTYIOUOXi 0OpOOKH 3MIHUBCA B pe3yibTaTl SI€PHO-MArHiTHOIO PE30HAHCY B
HU3bKO-4aCTOTHOMY TOJI1. 3HAYHO HUXYMI PIBEHB 3B’S3aHOI BOJAM Malli 3pa3Ku
IBHI" 4 1 IBHT" 6 y nopiBusaHHI 3 KoHTpoJseM. [Ipote 3pasku IBHI" 8, IBHI" 10 i
IBHT" 12 manu 61inb111 BUCOKUY PIBEHB 3B’ S13aHOT BOJIU Y MIOPIBHSHHI 3 KOHTPOJIEM.
Immo6imizoBana Boja 3pa3ka IBHI™ 6 mana GibIn BUCOKE 3HAYECHHSI Y TIOPIBHIHHI
31 3pazkamu IBHI" 2, IBHI" 4, IBHT" 8, IGHI" 10 1 IBHI" 12. I1i BUCHOBKM CBiI4aTh
npo Te, 1o pH-kopuryroda 06podka Oyae mpakTUYHUM 1 JOCTYITHUM CIIOCOOOM

Moaudikaiii (QyHKIIOHATBHUX BIACTUBOCTEH TeNiB 130JTy OUIKa 13 IIPOTY
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HaclHHA TapOy3a, TMPOMOHYIOYM OCHOBOIIOJIOKHE PO3YMIHHA  IUIAXIB
MaiOyTHHOTO BUKOPUCTAHHS JIAHOTO 130JIATY y TEXHOJIOTIX XapuOBUX IMTPOTYKTIB.

BuBueHo TepMiuHi, CTPYKTYpPHI Ta eMyJbI'YIOUl XapaKTepPUCTHKU 3Pa3KiB
OUTIKOBOTO 130JIATY 13 MIPOTYy HaciHHA rapOy3a, oOpobimeHux metomom pH-
kopuryrwdoi 06pooku. Kontpons IBHI" mokazas remnepatypu aenartypariii 87,67
1 104,11 °C, 3 BignoBigHuMu eHTaIbIisMu 1,66 1 0,37 JIx/T, 3rigHO 3 aHATI30M
nudepeHianbHoi ckanyrouoi kagopumerpii. Jlume 3pazok IBHI 2 cepen iHmmx
3pa3kiB IBHI" He 3MiHuBCsS cyTTeBO MOpiBHSAHO 3 KoHTpoiabHuUM IBHI', momo
TeMIlepaTyp JAeHaTypaiii Ta enranbiii. CTiiikicTh emynbcii y 3paskax IBHI 2,
IBHI" 4 ta IBHI" 12 3pocna na 42,32, 67,58 Ta 40,87 % BiANOBIHO, TOA1 SIK
emyJnbryroda aktuBHicTh 3paskiB IBHI 2, IBHI" 4 ta IBHI" 12 3pocna na 205,84,
298,98 Ta 288,69 % BianmosigHO. BMicT nucynbdigaux 3B’ 43kiB y 3pa3zkax IBHI
2,IBHI" 4 Ta IBHI" 12 nokpammugcs (p < 0,05) va 7,46, 9,28 Ta 5,01 % BianoBigHO,
TOJ1 SIK BMICT BUIbHUX CYJIbQTiAPUILHUX Tpyn y Hux 3Hu3uBcH (p < 0,05) Ha
36,69, 44,39 Ta 29,11 % BIiANOBIAHO, 10 CBIAYUTH MPO TE, IO MiJABUIIECHI
emynbryrodi BractuBocti 3paskiB IBHI' 2, IBHI" 4 1 IBHI' 12 moxyth OyTu
OB’ s13aH1 31 30UTBLIIEHHSM BMICTY TUCYJIb(QIIHUX 3B’ SI3KIB 1 3HUKEHHSIM BMICTY
BUTbHUX CyNb(riapmwibHux rpym. I[lpore riapodoOHICTs MOBEpXHI Ta PO3MIpH
yacTHOK 3pa3kiB IBHI" He xopemtoBanu KOIHUM YHHOM 3 iX €MYJIbI'YBaJIbHOIO
3IATHICTIO.

VY 4gerBepToMy po3aull Oylio TPOBENCHO OMHOMAKTOPHUN TECT Ta
OPTOTOHATBHUN TECT Il BH3HAYCHHS ONTHUMAJIbHOI pPEIEeNTypH IeuuBa 3i
HIPOTOM HAaCIHHA rapOy3a Ta 130JI1TOM 13 WIPOTY HACIHHA rapOy3asiMm, y SKOMY
CHIBBIIHOIIEHHS MIIIEHUYHOTO OOPOITHA 3 HU3BKUM BMICTOM TJIFOTEHY, IIPOTY
HAacClHHA rap0y3a, 130J8Ty 13 WIPOTY HACiHHS rapOy3asM Ta MOPOIIKY KOHXaKy
cTaHOBWIIO 2:1:1, KUTBKICTh POCIMHHOI1 OJIi1 Ta BEPIIKOBOTO Macia ctaHoBuia 4,0 %
ta 12,0 % BiAMoOBiHO, a KUTbKICTh MaNTbTUTY cTaHOBUIA 20,0 %. AHai3 XapuoBoi
I[IHHOCTI MOKa3Yye, 1110 MeYMBO 31 IMPOTOM HACIHHS rapOy3a Ta 130JI9TOM 13 MIPOTY
HaCiHHS TapOy3asM MicTuTh 59,2 % ByrieBoaiB, y Tomy uucii 19,1 % xapuoBux

BOJIOKOH, 20,4 % O6inka, 18,0 % xupy Ta 1,8 % 30m11.
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3a 10MOMOTr 00 OPTOrOHAJIBHUX TECTIB 1 0IHO(PAKTOPHUX AOCTIIKEHB OYyI10
CTBOPEHO HOBY pEIENTypy M’SICHOTO MPOIYKTYy. [aeanpbHUMHU BUPOOHUYHMHU
napamerpamu Oynu 1,5 1/100 r 617IKOBOTO 130/1ATY 13 IPOTY HACIHHS rapOy3a, 80
/100 r HexxupHOTo M’sica. CeHCOpHa OIliHKa PO3pOOIECHOTO M’ SICHOTO MPOIYKTY
cTaHOBMJIa 8,5 OaiiB, 10 MIATBEPXKEHO BIJAMOBIAHUMH aKTaMH JIETyCTaIlii.
KinekicTh BojOTH, 30J11, IPOTEIHY Ta kupy cranoBuia 51,16 /100 r, 2,26 /100
r, 15,22 /100 r Ta 23,15 r/100 r BigmoBigHo. Lle mocaigKeHHS MOXKE JIaTH
BOKJIMBY 1H(OpMAIIitO 111010 OIAJIBIIOT0 BUKOPUCTAHHS 130JITY OLJIKa 13 IMIPOTY
HaCiHHS rap0y3a y TeXHOJIOTIi ¢apiieBux BUpPOOiB, TAKUX K KOBOACH Ta M’SICHI
XJ110M1.

Jerycraiiisg 61CKBITIB Ta M’SICHUX HPOAYKTIB 3 JI0JaBaHHSAM 130JI4TY OlIKa
HIPOTY HaClHHS rapOy3a NpoBOAWINCHL B YHiBepcuteTi Xewkoy B Kwurai.
PesynpTaTu aerycraiii 3adikcoBaHi BIAMOBITHUMH MPOTOKOJIAMH JETYCTAIlli.

VY m’saromMy po3niuli HAaBEIEHO PE3YJIbTaTH MPAKTUYHOTO 3aCTOCYBaHHS
TEXHOJIOT1I 130J1Ty OlJIKa 13 IIPOTY HACIHHA TapOy3a Ta JOCHIIKEHO COIlaIbHO-
CKOHOMIYHHMI e(eKT BiJ BIPOBAKEHHS JAaHOI TEXHOJIOTIT Yy BUPOOHMIITBO,
pO3paxoBaHO COOIBAPTICTh MPOJYKII Ta y3araJbHEHO AaHl MNOMyJspu3alii
pe3yNbTaTIB OCHIKEHb. J[0BE/IeHO €KOHOMIYHY JOLLUIBHICTh BIPOBAKECHHS
PO3pOOICHUX TEXHOJIOTIH Y MPAKTUYHY JiSUTbHICTh XapuOBUX IMiAMPUEMCTB.

KurouoBi ciioBa: 61IKOBUIA 130715T, pOCIMHHUMN O1JIOK, HACIHHEBE OOPOIITHO,
oBoul, rapOy30Be HaciHHs, pH-kopurytoua 00pooOka, dhapiieBi Bupodbu, koBdOacH,
M'ICHUI XJ110, KOHAUTEPChKI BUPOOH, I€ETUYHE XapuyBaHHA, (YHKIL1OHAJIbHI Ta

TEXHOJIOT14HI BJIACTUBOCTI, IKICHI XapaKTePUCTUKH, TEXHOJIOTTYHI TOKAa3HUKHU.

LIST OF THE APPLICANT’S PUBLICATIONS
SCOPUS/Web of Science publications
1. Gao, D., Helikh, A. O., & Duan, Z. (2021). Functional properties of four
kinds of oilseed protein isolates. Journal of Chemistry and Technologies, 29(1),
155-163. DOI: https://doi.org/10.15421/082116. (PhD participant in carrying out
of experimental research, processing of results, and writing the article).

2. Gao, D., Helikh, A., & Duan, Z. (2021). Determining the effect of pH-

12



shifting treatment on the solubility of pumpkin seed protein isolate. Eastern-
European Journal of Enterprise Technologies, 5(11), 113. DOI: 10.15587/1729-
4061.2021.242334. (PhD participant in carrying out of experimental research,
processing of results, and writing the article).

3. Gao, D., Helikh, A., Duan, Z., Liu, Y., & Shang, F. (2022). Development
of pumpkin seed meal biscuits. Eastern-European Journal of Enterprise
Technologies,  2(11), 116. DOI: https://doi.org/10.15587/1729-4061.
2022.254940. (PhD participant in carrying out of experimental research,
processing of results, and writing the article).

4. Gao, D., Helikh, A. O., Filon, A. M., Duan, Z., & Vasylenko, O. O.
(2022). Effect of Ph-shifting treatment on the gel properties of pumpkin seed
protein isolate. Journal of Chemistry and Technologies, 30(2), 198-204. DOI:
https://doi.org/10.15421/jchemtech.v30i2.241145. (PhD participant in carrying
out of experimental research, processing of results, and writing the article).

5. Gao, D., Helikh, A., Duan, Z., & Xie, Q. (2023). Thermal, structural, and
emulsifying properties of pumpkin seed protein isolate subjected to pH-shifting
treatment. Journal of Food Measurement and Characterization, 17(3),2301-2312.
DOI: https://doi.org/10.1007/s11694-022-01776-6. (PhD participant in carrying
out of experimental research, processing of results, and writing the article).

Articles in scientific professional publications of Ukraine

6. Gao, D., Helikh, A., & Duan, Z. (2020). Optimization of ultrasound-
assisted alkaline extraction of pumpkin seed protein isolate by response surface
methodology. Scientific Notes of Taurida National V.I. Vernadsky University.
Series: Technical Sciences, 1(2), 44-49. DOI: https://doi.org/10.32838/TNU-
2663-5941/2020.3-2/08. (PhD participant in carrying out of experimental
research, processing of results, and writing the article).

7. Gao, D., Helikh, A., Duan, Z., Liu, Y., & Shang, F. (2022). Study on
application of pumpkin seed protein isolate in sausage production process.
Technology audit and production reserves, 2(3 (64)), 31-35. DOI:
http://doi.org/10.15587/2706-5448.2022.255785. (PhD participant in carrying
out of experimental research, processing of results, and writing the article).

13



Conference papers

8. Gao Dan, Duan Zhenhua, Helikh Anna (2020). Preparation and
functional properties of four kinds of oil seed protein isolates. The 4"
international conference on processing and preserving of fresh food. Collection
of abstracts of reports, 48 (August 15-17, 2020, Hezhou) (PhD participant in
carrying out of experimental research, processing of results, and writing the
article).

9. Gao Dan, Helikh Anna, Duan Zhenhua (2021). Study of water dynamics
in pH-shifting treated pumpkin seed protein isolate by LF-NMR. IV international
scientific and practical conference “Modern directions of scientific research
development”. Collection of abstracts of reports, 81-85 (September 28-30, 2021,
Chicago) (PhD participant in carrying out of experimental research, processing
of results, and writing the article).

10. Gao Dan, Helikh Anna, Duan Zhenhua (2021). Evaluation of solubility
of pumpkin seed protein isolate subjected to pH-shifting treatment. The I
international scientific and practical internet conference. Collection of abstracts
of reports, 24-25 (December 1-2, 2021, Dnipro-Opole) (PhD participant in
carrying out of experimental research, processing of results, and writing the
article).

11. Helikh Anna, Gao Dan, Duan Zhenhua (2022). Extraction of pumpkin
seed meal protein isolate and its possible applications in food. Mixcuapoona
HAYKOBO-NPAKMU4YHA  KoH@epenyis  «300pose  xapuyeamnHs  Odimel 8
Yrpaini - 3anopyka maiibymuvoeo nayii: cmawu i nepcnexmusuy, Collection of
abstracts of reports, 46-38 (September 29, 2022, Kuis HYXT) (PhD participant
in carrying out of experimental research, processing of results, and writing the
article).

12. Gao Dan, Helikh Anna, Duan Zhenhua (2022). Effects of heat treatment
on structure, function, and allergenicity of plant proteins. Conference of global
and national trends in life sciences. Collection of abstracts of reports, 4-6 (May

12, 2022, Nizhyn) (PhD participant in carrying out of experimental research,

14



processing of results, and writing the article).

13. Gao Dan, Helikh Anna, Duan Zhenhua (2023). Food safety of pumpkin
seed meal protein isolate. Proceedings of the XVIII International Scientific and
Practical Conference, Collection of abstracts of reports, 414-416 (May 09-12,
2023, Bilbao, Spain). DOI: https://doi.org/10.46299/1SG.2023.1.18. (PhD

participant in carrying out of experimental research, processing of results, and

writing the article).

15



INTRODUCTION

Authenticity of the subject. Oil crops are planted on a large scale in the
world, and a large amount of meal will be produced after oil removal. China and
Ukraine rank first and third in the cultivation of pumpkin seeds in the world and
produce large amounts of pumpkin seed meal. The available resources in the
extracted meal include residual fat, protein, dietary fiber, phospholipid, gossypol
and phytic acid. The protein content of pumpkin seed meal can reach more than
40%, containing 17 kinds of amino acids, including special pumpkin seed amino
acids.

From the perspective of amino acid composition, it contains 8 kinds of
amino acids essential for human body and histidine essential for children, the
content of which exceeds the standards set by FAO (Food and Agriculture
Organization of the United Nations) and WHO (World Health Organization), and
the proportion of essential amino acids is similar to the amino acid composition
pattern required by human body. It is a kind of high-quality plant protein resources.

At present, pumpkin seed meal is mainly used as feed and soil compost. At
the same time, the enterprise did not carry out more in-depth processing of
pumpkin seed meal, but simply and brutally direct use, which cause the waste of
this resources, reduce the economic and social benefits.

Therefore, the development of pumpkin seed meal biscuits technology and
pumpkin seed protein isolate sausage technology is an actual task, and solving
this problem will ensure the creation of high quality and nutritional value products,
and improve the use of the precious resource of pumpkin seed meal in China and
Ukraine.

Relevance of the topic. In recent years, oilseed meal proteins have
emerged and become popular. Protein is one of the essential nutrients in human
cell life, and severe protein malnutrition is the leading cause of child mortality in
many African and Asian countries. Intact proteins containing all nine amino acids
essential for human health are usually found in animal foods, such as meat and

dairy products. However, people are more aware of the benefits of alternative
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proteins such as oilseed meal proteins based on the meat gap of population growth,
the environmental hazards of animal husbandry and the risk of related chronic
diseases caused by meat products. In developed regions such as the United States
and Europe, the substitution effect of oilseed meal proteins on animal protein is
gradually strengthened. According to the forecast of the United Nations, the world
population will reach about 9.8 billion in 2050, and the urbanization rate will
increase from 55% in 2018 to 68%. Urbanization and population growth will lead
to an increase in the total demand for meat, and meat replacement proteins such
as oilseed meal proteins will be more necessary and emergency.

The by-products of pumpkin seeds after oil extraction are valuable raw
materials. They are rich in protein and dietary fiber, etc., which have a very
important impact on the nutrition, biological value and physical and chemical
properties of food products.

Connection of work with scientific programs, plans, topics. The
dissertation was completed within the research work theme plan of Sumy National
Agricultural University of Ukraine, on the subject of research of the Department
of Technology and Food Safety 0122U201388 "Development of technical
documentation for dual purpose protein raw materials" and 0119U101237
"Innovative technological solutions in the production of food products".

The purpose and objectives of the work

The purpose of the dissertation is the development of technology of biscuits
with pumpkin seed meal and sausage with pumpkin seed protein isolate to
improve the quality, nutritional and biological value of products.

In order to achieve the goal, the following tasks should be solved:

- compare the functional properties of pumpkin seed protein isolate with
that of other three oilseed proteins;

- determine the extraction condition of pumpkin seed protein isolate by
ultrasonic assisted alkaline solution and acid precipitation;

- improve the functional properties of pumpkin seed protein isolate by pH-

shift treatment;
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- determine technology of production of biscuits added with pumpkin seed
meal and sausage added with pumpkin seed protein isolate;

- determine the social and economic benefits of scientific and technological
development, and implement the work results into practical production.

The object of research is technology products of biscuits with the addition
of pumpkin seed meal and sausage with the addition of pumpkin seed protein
isolate.

The subjects of research are pumpkin seed meal, pumpkin seed protein
isolate, biscuits with the addition of pumpkin seed meal and sausage with the
addition of pumpkin seed protein isolate.

Research method. Physico-chemical methods for studying functional and
structural properties of protein isolates, response surface analysis for extracting
pumpkin seed protein isolate, orthogonal experimental method for determining
biscuits and sausages recipes, microbiology and nutritional analysis of biscuits
and sausage, mathematical methods for experimental planning and experimental
data processing.

The practical significance of the results obtained. For a long time, most
of the by-products of pumpkin seed meal from pumpkin seed oil extraction are
used as feed or waste. In this study, this by-product is used to develop new food,
which not only avoids the waste of pumpkin seed meal but also improves its
economic value. The products are developed to compensate for the health
problems caused by people's intake of protein and dietary fiber and meet the health
needs. In addition, the extraction rate of protein from pumpkin seed meal and the
functional properties of pumpkin seed protein isolate were improved by ultrasonic
assisted alkali-soluble acid precipitation method and pH-shifting treatment,
respectively, which was more conducive to the application of pumpkin seed
protein isolate in food industry. Technical documentation has been developed and
approved (TS 10.8-04718013-006:2022 "Pumpkin protein"; TS 10.3-04718013-
008:2022 "Concentrated and dried taro products"; Q/YTBG-0001S-2022
"Pumpkin Seed Meal Cookies"; Q/YTBG-0002S-2022 "Pumpkin Seed Protein

18



Isolate Sausage"; Q/YTBG-0003S-2022 "Pumpkin Seed Protein Isolate
Cookies"), which regulates the technical requirements and technological process
for the production of semi-finished products from pumpkin seed meal and food
products using it. A Ukrainian patent for an invention (u202201407 "Meat pate
with the addition of pumpkin seed protein isolate" and a utility model
(u202204667 "Method for obtaining protein isolate from pumpkin seed meal")
has been submitted. The semi-finished product made from pumpkin seed meal
(pumpkin seed meal protein isolate) was introduced at the specialized enterprises:
Individual entrepreneur "Filon A.M.", Individual entrepreneur "Klymenko L.O.",
Shenzhen Wah Tai Xing Foods Co., Ltd.

The applicant's personal contribution. The applicant’s personal
contribution is to plan and carry out experimental research under laboratory
conditions, conduct mathematical processing and scientific analysis, form
conclusions and suggestions, prepare materials for publication, as well as
introduce new technologies into production.

The dissertation work was carried out with the methodological and
scientific support of Ph.D., Associate Professor Anna Helikh.

Approbation of dissertation results. The dissertation research results are
introduced at the fourth international conference on processing and preserving of
fresh food (August 15-17, 2020, Hezhou); the IV international scientific and
practical conference “Modern directions of scientific research development”
(September 28-30, 2021, Chicago); the II international scientific and practical
internet conference (December 1-2, 2021, Dnipro-Opole); international scientific
and practical conference "Healthy nutrition of children in Ukraine - the key to the
future of the nation: state and prospects" (September 29, 2022, Kuis HYXT); the
Conference of global and national trends in life sciences (May 12, 2022, Nizhyn);
proceedings of the XVIII International Scientific and Practical Conference,
Collection of abstracts of reports (May 09-12, 2023, Bilbao, Spain).

Publications. According to the dissertation work, the applicant published

13 scientific publications, 5 of them in periodical scientific publications indexed
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in Web of Science or Scopus, 2 of them were published in Ukrainian professional
journals, in and 6 abstracts of reports at scientific and practical international
conferences.

Structure and scope of the dissertation. The thesis consists of an
introduction, five sections and conclusions, 131 references, which are all from far
abroad and 19 additions. The full text of the paper is 148 pages, with 29 tables
and 46 figures.
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SECTION 1 LITERATURE REVIEW ON THE TOPIC AND
CHOICE OF RESEARCH DIRECTIONS

1.1 The existing waste problem of oilseed meals

Oilseed crops are large-scale cultivated throughout the world, and are
closely associated with human nutrition. From 2019 to 2020, the production of
major oilseed crops was about 580 million metric tons, with the highest recorded
for soybean followed by rapeseed, sunflower seed, and cotton seeds [1]. America
and Europe together account for more than 60 % of the world production of major
oilseed crops [2]. This high production of oilseeds resulted in the production of a
large number of oilseed meals. There are two traditional ways to extract oil from
oilseeds, which are either by screw press or by solvents. The term “cake” means
that the co-product is obtained from screw press, whereas the term “meal” means
that the co-product is obtained from organic solvents. Nevertheless, there is
certain ambiguity in the use of these two words and in most cases, these two words
are interchangeable. A large volume of oilseed meals obtained from the harvesting
and processing of oilseed crops can affect human health by providing nutrients
such as protein and dietary fiber.

The global production of oilseed meals, on average, increased 2.3 %
annually over the past decade to 2010 [3]. The annual output of oilseed meals in
India, which 1s the world’s biggest oilseed producers, are over 25 million ton [4].
In terms of the oilseed meal quantities produced, soybean seed meal is the world’s
largest by-product of oilseed meals, followed by canola seed [3].

Oilseed meals are high in protein, energy, carbohydrates and minerals [5].
There is evidence that oilseed meals were used as a dietary source for human
consumption. For example, proteins, dietary fiber, antioxidants, and other
bioactive compounds extracted from oilseed meals have beneficial characteristics
for health that can be used in foods, cosmetics, textile and pharmaceutical
industries [6; 7]. Hence, using these oilseed meals is a sustainable way to
contribute to the development of low-cost, novel, nutrient-rich products while

reducing food waste disposal [8]. Oilseed meals, including soybean meal, peanut
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meal, hemp seed meal, sesame seed meal, chia seed meal and kenaf seed meal,

are low in cost but are highly nutritious. The compositions of these meals are

presented in Table 1.1.

Table 1.1
Composition of edible oilseed meals
' ' Compositions (%)
Edible oilseed
Carbohydr
meals Protein Moisture Fat Ash
ate
33.04—
Soybean [9] 11.02 3.17 5.07 32.95
56.27
Kenaf seed
26.19 9.34 0.73 6.65 57.09
[10]
Sesame seed 45.31- 13.31- 18.70—
7.12-7.57 3.41-3.62
[8] 45.88 14.52 20.08
Hemp seed 32.21- 2.10—
6.00-7.00 5.24-7.08 2.80
[11] 40.70 10.20
44.51- 4.85— 12.70—
Peanut [12] 8.12 1.50-7.76
55.88 14.49 25.14
Chia seed [13] 33.26 8.95 10.90 8.28 38.61

Except soybean, peanut, sunflower seed and other traditional oilseeds, the

production of pumpkin seed is also very huge. The defatted pumpkin seed meal is

also thought to be a valuable source of proteins for human consumption [14]. As

showed in Fig. 1.1, the pumpkin production of China and Ukraine ranks the first

and third place in the world, respectively, which bring about huge number of

pumpkin seeds as by-products.
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Fig. 1.1 Top three pumpkin producing countries in the world in 2018 and 2019

The pumpkin seed meal is a very valuable raw material with high
nutritional value such as protein, dietary fiber, vitamins and minerals. The
pumpkin seed meal contain high protein content, which can reach up to 66.54%
[15]. Albumin, globulin, glutenin, and proline make up pumpkin seed protein.
According to FAO/WHO (2007), the essential amino acids composition of
pumpkin seed protein (apart from His) can provide the minimum requirement for
adults. Additionally, the protein from pumpkin seed meal contains a variety of
useful peptides, including ACE inhibitory, antioxidant, and antibacterial peptides.
According to some research, bioactive peptides found in pumpkin seed meal can
be used as a nutritional supplement in functional foods such as solid capsules and
peptide oral solutions [16]. Additionally, Periin et al. discovered that pumpkin
seed meal had a phenolic acid concentration of 42.57 mg/kg, which was
substantially higher than that of pumpkin seeds (12.22 mg/kg). Phenolic acids
have a significant role in preventing food spoilage and advancing human health

because they have antioxidant, antimicrobial, and anti-malignant cell proliferation
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activities [17]. Thus, our study will focus on the protein in pumpkin seed meal to
improve its additional value.

Table 1.2
Comparison of Essential Nutrients (Dry Basis) of Pumpkin Seeds [18]

Nude Chinese Indian American
Items Pumpkin pumpkin Pumpkin Pumpkin
Seeds seeds Seeds Seeds

1000-grain weight
122.9+£2.05 115~123 149~338 90~212

(2
Moisture (%) 5.64+0.03 5.81 5.85 4.71
Ash (%) 3.84+0.12 - - -
Crude fat (%) 39.22+0.86 |40.52~41.27 | 37.94~59.36 | 35.00~52.54
Unsaturated fatty
82.53+0.57 |71.64~79.29 | 28.35~80.84 58.89
acid (%)

Crude protein (%) | 35.64+0.88 42.08 38.31 40.46
Crude fiber (%) 16.30£1.26 6.58 7.83 8.32
Soluble reducing

35.6£1.03 56~58 49.17~76.53 49~75
sugar (mg/100 g)
Starch (mg/100 g) 10.7+0.61 17~20 14~20 14.5~20

Predominantly, oilseed meals are valuable protein sources that are suitable
alternatives for replacing animal or other plant sources of protein since they are
easily digestible, non-toxic and nutritionally sufficient [3; 19; 20]. Cold press
meals of sunflower, flaxseed, pumpkin or hemp contain 19.9~44.9, 14.4~41.9,
29.4~53.9, and 23.5~33.6% crude proteins, respectively [3; 7; 20]. However, the
oilseed meals are mainly used to feed cattle or used as soil compost. The powerful
role of oilseed meals in human nutrition lacks further exploration. They are
underutilized due to a lack of awareness and subsequent research. Besides, based
on the current demand for animal protein, environmental protection and other

complex reasons, it is necessary to improve the utilization rate of protein in
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oilseed meals [21].

First, the animals like poultry, pigs, and cattle are major sources of protein.
By 2050, the demand for proteins originating from animals is anticipated to
double globally [22]. The production of animal proteins, however, produces a
heavy burden on the environment [23; 24]. According to a report, animal
husbandry generates carbon emissions that account for 15% of all worldwide
carbon emissions, which is higher than all global cars combined [25]. Fresh cow
milk produces roughly seven times more carbon emissions per liter than soybean
milk. At the same time, a lot of water is needed for milk production. According
to studies, generating 100 ml of milk requires 100 liters of water, whereas
producing plant milk like walnut milk only needs 5 liters.

On the world average, it takes an average of 15,340 liters of water for
producing per kilogram of beef, and 4,856 liters of water for pork, while only
1,789 liters of water for soybeans and only 1,334 liters for wheat [26].
Additionally, while animal products are a good source of protein, they also
include a lot of fat and cholesterol, which can lead to other serious disorders
including hypertension and hyperlipidemia. Compared to animal protein, plant
proteins like oilseed derived proteins have lower cholesterol and saturated fat [27].
In addition, oilseed protein can help to build muscle tissue and experiments have
shown that most plant proteins are as effective as whey protein in muscle building
[28]. It has demonstrated that oilseed proteins such as peas and beans can increase
satiety and limit calorie intake [29], consequently lowering abdominal fat and
maintaining weight management [30]. The breakdown of animal protein into
individual amino acid units, which can subsequently be reassembled into new
proteins for utilization, requires more energy from the body [31].

Furthermore, due to growing worries about the environment, animal
welfare, and health, vegetarianism has become much more fashionable over the
past few years. Business Wire forecast that by 2024, the vegetarian market would
double in size from what it is currently and that by 2054, plant proteins will

account for over one-third of the global protein industry [32]. With 38% of people
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being vegetarian, India has the greatest vegetarian population in the world,
according to a Worldatalas survey [33]. The second is Taiwan, where 12% of its
population is vegetarian. About 10% of the population of Europe, Israel, Austria,
Germany, Britain, and Italy are vegetarian. Nonetheless, according to
Faunalytics.org, there are 1.6 million people who are strictly vegetarian in the US.
It is believed to be a good strategy to meet the need for food proteins to use oilseed
protein sources as substitutes for animal proteins.

1.2 Types of protein isolates and functional properties of proteins

The proteins extracted from oilseed meals are normally classified into three
kinds, namely protein concentrate, isolate, and hydrolysate. Different methods
can produce different protein extracts, which can be classified into flour (< 65%),
protein concentrates (65-90 %), and protein isolates (90 %) according to their
different protein contents [6]. However, compared with the nutritional properties
of proteins, the functional properties of proteins more strongly determine their
successful application in the food industry. The functional properties of proteins
are closely related to the physical, chemical, conformational properties of proteins
during processing, storage, cooking and consumption. Different composition,
preparation methods, thermal history, and environment (pH, ionic strength, and
temperature, etc.) can all lead to different protein functional properties.

1.2.1 Solubility

Solubility refers to the number of proteins entering the solution or colloid
under a specific condition and is not sedimented by moderate centrifugal forces.
Different proteins have different solubility [34]. Plan proteins often have better
solubility while the proteins involved in the structure of the organism have almost
no solubility. The solubility has a great relationship with the application of protein
in industry, and the solubility of protein is the basis of whether it can be widely
used in industry. The solubility of protein affects other functional characteristics
of protein, such as emulsifying property, foaming property, gel property and so
on. It also determines whether the protein is competitive in the market. Proteins

with low solubility are usually only used as animal feed or food fortifier.
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1.2.2 Water- and fat-holding capacity

In food products, water-holding capacity of proteins are very important,
and it refers to the ability of proteins to absorb, maintain binding, hydrodynamic,
capillary and physically capture water under gravity [34]. There are many factors
affecting the ability of proteins to bind water, such as amino acid composition,
protein conformation, surface hydrophobicity, ion concentration, and pH. For
example, proteins containing large amounts of charged amino acids tend to have
good water-holding capacity.

The fat-holding capacity of protein is an important feature of enhanced
flavor retention and improved the taste of meat substitutes, extenders and other
applications. Since fat separation is a common problem in processed meat
products, protein isolates can be added to minced meat to promote fat binding and
reduce cooking losses.

1.2.3 Emulsifying properties

Emulsions are intended to be a liquid-dispersed systems with evenly
distributed tiny droplets. Oil/water emulsions can be made with proteins, whereas
water/oil emulsions cannot. The effective molar mass of protein is an important
factor in the formation of emulsion. The higher the effective molar mass, the
greater the mass of the protein obtained the small droplets. The instability of
emulsion system can be manifested in many ways, such as flocculation,
coalescence, stratification (or sedimentation), demulsification, etc. Since proteins
have the capacity to facilitate emulsion formation, improve emulsion stabilization,
and produce the desired physicochemical properties in oil-in-water emulsions,
they can be utilized as emulsifiers and used in food products like comminuted
meats, beverages, salad dressings, and sausages.

1.2.4 Foaming properties

The ability of proteins to form stable foams is very important in food
production. The constitutes of food foams are very complex, including gases,
liquids, solids and surfactants. The size of the bubbles in foam has a big effect on

the appearance and texture of the food. In general, foods with small, even bubbles
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are smoother and lighter. Protein helps to evenly distribute small amounts of air
in food. The formation of air bubbles in foams also helps flavor volatilization,
increase the palatability of food.

1.2.5 Gel-forming ability

One of the most significant features of proteins is their capacity to form
gels. Protein gels are widely used in the food industry. Forming a gel requires
several steps, such as denaturation, polymerization and formation of network
structures. There are many ways to form gels, such as heating, high hydrostatic
pressure, salt or acid treatment, enzyme-induced gelation and so on. Among them,
thermos-induced gel is one of the most commonly studied phenomena in food
science, and also one of the main reasons for the formation of many food
structures.

1.3 Known methods for obtaining protein isolates

There are various methods to extract proteins from oilseed meals. Alkaline
solution and acid precipitation is the most frequently employed method to extract

proteins from many oilseed meals [35].
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Fig. 1.2 Eco-innovative technologies for protein extraction

1.3.1 Alkaline extraction and isoelectric precipitation method

Alkaline extraction and isoelectric precipitation technique comprises
alkaline solubilization of the proteins, removal of the insoluble material by
centrifugation, protein precipitation at isoelectric point and collection of
precipitated protein by centrifugation. However, the long extraction procedure
will cause denaturation of the protein. For the instability of secondary, tertiary, or

quaternary structures, as well as potential toxicity and unfavorable secondary
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reactions, proteins may aggregate, solidify, become less soluble, and lose their
ability to perform certain functions like emulsification and gelation [36]. Besides,
this traditional method causes high consumption of acids, alkalis and water in the
industrial production process. However, the advantage of alkaline solution and
acid precipitation is that the protein extraction yield and purity are high and the
operation process is very simple. The low cost makes it widespread use in industry.

1.3.2 Enzymatic extraction

Another extensively used method to isolate protein is enzyme extraction.
The degradation of the main components of plant cell walls and fiber, including
cellulose, hemicellulose, and/or pectin due to enzymatic action, as well as the
improvement in protein solubility as a result of partial hydrolysis by various
proteases, are two reasons why enzyme-assisted protein extraction could harm the
cell walls' integrity. The release of proteins into the solvent may be enhanced by
the accelerated breakdown of cell walls. Compared to acid and alkaline aided
extraction, it is thought to be a more mild extraction technique with a reduced
environmental impact [37]. The products that are obtained, however, are better
and more acceptable for human consumption [38; 39]. This approach has a
number of drawbacks, including a long processing time, high operational
expenses, high energy consumption, irreversible disruption of the carbohydrate-
protein matrix, the need for precise process parameter adjustment (pH and
temperature), and a high labor cost [40].

1.3.3 Ultrasound technology

The use of microwave- and ultrasound-assisted extraction has recently
attracted a lot of interest as ecologically friendly techniques. Electromagnetic
waves with a frequency in the range of 300 MHz to 300 GHz are used in
microwave technology. The energy of this radiation causes hydrogen bonds to
break down, enables the migration of dissolved ions, increases the biological
matrix's porosity, promotes more even heating, and exerts strong pressure on the
plant cell walls, resulting in increased solvent penetration into the matrix and
making it easier to extract the desired compound [41].

The main benefits of microwave technology include ease of handling,
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reduced solvent use, reduced waste generation, and rapid extraction [41]. Recent
research has shown that while some functional properties of proteins, such as their
ability to bind to water and nitrogen and their ability to maintain foam stability,
may decline, other functional properties, such as their ability to absorb fat, water,
and other substances, as well as their ability to foam, emulsify, and digest proteins
in vitro, may actually improve after microwave treatment [39].

Acoustic cavitation is used in ultrasound technology to damage plant cells
and tissues and enhance mass transfer during the extraction process. Because it is
carried out at atmospheric pressure and ambient temperature, utilizes a suitable
amount of solvent, is reusable, and takes only a brief period of time to process,
the use of ultrasound to help extraction offers the advantages of easy handling and
safety [42; 43]. Ultrasound-assisted extractions from rice bran, soy beans, perilla
seed, and pumpkin seed were reported to dramatically improve protein output.
High power and prolonged sonication, however, may limit the ability to emulsify
and foam [44]. Notably, a prior study found that altering the secondary structure
of proteins using ultrasonic or microwave treatment could reduce the allergenicity
of soybean protein isolate [45; 46].

1.3.4 Reverse micelles extraction

Reverse micelles extraction uses aggregates of surfactant molecules with
inner water molecule cores that are nanometer-sized and suspended in nonpolar
solvents. Reverse micelles include polar water pools that have the ability to
solubilize hydrophilic biomolecules like proteins [47]. Reverse micelles create a
three-phase system with water, a surfactant, and an organic solvent to prevent
organic solvents from denaturing the biomolecules in the polar water pools. The
notion that the surfactant and organic solvents might be reused multiple times via
recovery, reflecting cheap costs, is supported by a number of papers on this
extraction method [48; 49]. Second, because the polar core's environment is
similar to that seen in physiological contexts, it is possible to solubilize proteins
in reverse micelles without compromising their natural conformation and activity
[50]. Reverse micelle extraction is still done on a lab scale, despite claims that it

is convenient and simple to scale up.
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Although there are many other additional approaches, including ethanol-
water extraction and the approach that combines alkaline extraction with
membrane separation, among others. But the ethanol-water extraction procedure
uses a lot of organic solvent [51].The ultrafiltration and diafiltration membrane
equipment is pricy and difficult to maintain. As of right now, industrial large-scale
manufacturing still finds the alkaline solution and acid precipitation to be
successful in achieving high yielding and purified protein like protein isolates [43].
In the current work, protein isolate was extracted from pumpkin seed meal using
a combination of ultrasonic treatment and method of alkaline solution and acid
precipitation to increase the extraction yield and protein purity of the isolated
proteins.

1.4 pH-shifting treatment for improving the functional properties of
protein isolates

After extraction protein isolate or protein concentrate from oilseed meals,
some proteins can be directly applied in food products as additives. However,
oilseed proteins must possess some certain functional qualities in order to be used
in food processing. Protein performance in complex systems is influenced by
functional features, such as solubility, water- and oil-absorbing capacity, foaming

and gelling capacity, which are intrinsic physicochemical characteristics [52].

7\ pH-shifting
~ ____—————————-( treatment

p S

( "\ Enzymatic
e\ modification

Modifieation _( )Chemical

methods of oilseed : modification
meal proteins - =
T eTeesSSeeaag —————-'.(' ) Conventional
heating

Fig. 1.3 The modification methods of oilseed meal proteins

There are many methods to improve the functional properties of proteins.
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Generally, the protein modification methods can be classified into conventional
heating, enzymatic modification, chemical modification and other novel methods
like pH-shifting treatment. Among them, pH-shifting treatment attracts more and
more interest as it is simple and convenient recently. It can unfold protein
structure under an extreme acid or alkali condition and then refolded in a neutral
condition. During the unfolding process, the globular protein undergoes a
conformational change, generally described as a "molten globule" structure [53;
54]. Multiple functional qualities may be required simultaneously in a given
product in many situations [55]. For instance, meat products require strong gel
qualities as well as good solubility in oilseed proteins. The ability of oilseed
proteins to absorb water is necessary for dough-making. When introduced in
biscuits, it's important for oilseed meal proteins to have appropriate foaming and
color control.

There are many researches about improving the solubility of oilseed meal
protein isolates by pH-shifting treatment. The study found that raising the pH of
solution to 10.0 marginally increased the solubility of soybean protein isolate [56].
Additionally, it has been shown that pH-shifting treatment enhanced the solubility
of pea protein isolate from 8.17 to 54.94 % [57]. After a combined pH 12 shift
and heating treatment at 80 °C for 60 min, the solubility of hemp seed protein
isolate improved from 20.6 to 97.5 % [53]. According to a study, pH-shifting
treatment can increase peanut protein's solubility from 79.39 % to 89.87 % [58].
These studies collectively demonstrated that pH-shifting treatment is a good
strategy to improve the solubility of oilseed proteins.

The pH-shifting treatment is also used to enhance the gel-forming abilities
of proteins. In a prior work, the binding of pH-shifting and heating treatments
could considerably increase the penetrating force of soybean protein isolate gel
[59]. The pH-shifting method is of great significance to improve the gel properties
of peanut protein isolate. It was found that the breaking force and water-holding
capacity of the peanut protein gel improved significantly due to the reduced

particle size, enhanced solubility, free sulthydryl group concentration, and surface
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hydrophobicity after pH shifting treatment [58]. The pH-shifting treatment could
also increase the ability of fish proteins to form gels [60].

There are some studies showed that pH-shifting treatment can enhance the
emulsifying capacity of oilseed proteins. It has been shown that after pH-shifting
treatment, the emulsifying activity and emulsion stability of soybean protein
isolate were significantly increased [56]. Hemp seed protein displayed
considerably improved emulsifying activity following a modest pH-shifting
treatment combined with heating treatment [53]. Additionally, after an acid or
acid-heat process, the emulsifying capacity of egg white protein was increased
[61].

Except solubility, gel forming ability and emulsifying capacity, pH-shifting
treatment also plays an important role on other functional properties of protein.
Jiang et al. discovered that pea protein treated by pH-shifting treatment under
alkaline conditions had higher oxidative stability in oil-in-water emulsion than
native pea protein due to the structural change [62]. Chen et al. demonstrated that
the interaction between pH-shifting treated whey protein isolate and
epigallocatechin-3-gallate was strengthened due to the structural alterations.

The relevant task is to enhance pumpkin seed protein isolate's solubility,
gel property, and emulsifying property by the process of pH-shifting treatment for
its better application in food products.

1.5 The applications of oilseed protein isolates in food products

Applications of Oilseed Protein Isolates

Biscuits and other backed foods Meat products Dairy processing Beverages

Fig. 1.4 The applications of oilseed protein isolates in food products

Oilseed protein isolates can be applied in different kinds of food products.
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For example, the oilseed proteins are incorporated in meat products in order to
increase nutritional value, consumer acceptability and benefits to human health.
The most commonly applied in meat products is soybean protein isolate. As non-
meat ingredients, the addition of soybean protein isolate is one of the possible
solutions to the recent consumer requirements for low fat and low cholesterol
meat products. It has been studied that addition of 2 % soybean protein isolate
improved the moisture content and cooking yield of the light pork sausage [63].
Besides, the soybean protein isolate addition can slightly improve the texture,
juiciness, and color of emulsion sausage [64]. Li et al. demonstrated that addition
of soybean protein isolate didn’t change the pH and color, but improve the
emulsification properties of pork meat batters [65]. Gao et al. found that the
addition of soybean protein isolate to meat would affect the moisture distribution
and thermal gel of the prepared minced meat, resulting in a lower rate of moisture
loss and making the product moist, juicy and rich in taste [66].

In order to improve the protein content, biscuits are another food product
incorporated with protein isolate by some companies and some researches. Protein
enrichment of biscuits meet the demand for higher nutritional content, since these
biscuits tend to contain low protein contents (7-10 %). Besides, biscuits are
enriched by oilseed proteins to increase their nutritional properties, improve
protein consumption, or supply a gap of detected limiting amino acids like lysine,
methionine, or tryptophan. In terms of sensorial characteristics, in most
circumstances, the commonly low acceptability of biscuits containing higher
protein contents was ascribed to the taste and darkening. For example, addition
with soybean protein isolate or whey protein concentrate would increase the
darkness of the biscuits [67]. Another research found that taking biscuits fortified
with whey protein isolate, with or without wheat bran as a part of diet can help to
decrease appetite, caloric intake, and body weight in overweight or obese persons
[68]. Protein isolates can also be used in the production of dairy products, such as
formula milk powder and liquid milk. They can improve the protein content,
nutrition and flavor of milk, and provide complimentary benefits in terms of

amino acid content, ratio, and flavor. For example, soybean protein isolate has
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functional properties, such as dispersibility (reconstituting), solubility, stability
and emulsification. And i1t does not contain lactose, which can avoid the
discomfort of lactose. Besides, it can also be added into the ice creams. It has been
reported that 50 % soybean protein isolate is suitable to substitute skimmed milk
powder in ice cream [69]. Results showed that adding pea protein isolate as a
substitute for milk powder improved the physical and textural properties of ice
cream, but the addition of pea protein has to be limited it to a certain amount [70].

However, until now, there is few reports about the use of pumpkin seed
meal and pumpkinseed protein isolate in food products.

Conclusions to Section 1

According to the literature review, following conclusions were raised:

1. Pumpkin seed meal is a very valuable raw material with high nutritional
value such as protein, dietary fiber, vitamins, minerals, etc., but it is usually
wasted and fed to livestock. Pumpkin seed meal can be used in food products to
improve the protein content and dietary fiber of food products. Its deep processing
utilization in food industry should be investigated.

2. Pumpkin seed protein isolate extracted from pumpkin seed meal can be
used as a functional food ingredient to improve the nutritional value and
functional characteristics of food, such as solubility, water- and fat-holding
capacity, emulsifying properties, foaming properties and gel-forming ability.

3. We summaries the methods to extract protein isolates including alkali
dissolution and acid precipitation, ultrasonic, reverse micelle extraction,
microwave method, etc. The ultrasound-assisted alkali treatment was selected to
extract pumpkin seed protein isolate for its characteristics of simple, highly
efficient and environmentally friendly.

4. pH-shifting treatment is a convenient method to improve the solubility,
emulsifying ability, and gel characteristics of oilseed protein isolates.

5. Oilseed protein isolates such as soybean protein isolate are used in a
variety of food items. However, there is currently no method available to produce

sausages with the addition of pumpkin seed protein isolate.
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SECTION 2 OBJECTS, MATERIALS AND METHODS OF
RESEARCH

2.1 Object, subjects and materials of research

The object of research in the dissertation was the technology of biscuits
with the addition of pumpkin seed meal and the technology of sausage with the
addition of pumpkin seed protein isolate.

The subjects of research were: extraction of pumpkin seed protein isolate,
functional properties of pumpkin seed protein isolate, indicators such as sensory
evaluation, nutritional and microbial indicators of biscuits and sausage.

Materials

Pumpkin seeds were bought from Zaozhuang Huadu E-commerce Co., Ltd
(Zaozhuang, China). Low-gluten wheat flour, eggs, whole-fat milk powder,
cooking oil, maltitol, sodium bicarbonate, ammonium bicarbonate, konjac powder,
pork, casing, spices, edible salt, sugar, red koji powder, light soy sauce, and
cooking wine were bought in local supermarket of Tai Xing in Hezhou city
(China).

Equipment

1. Spectrophotometer (722 Visible spectrophotometer, Youke Instrument
Co., LTD, China); 2. Ultrasonic microwave synergistic extraction apparatus (XH-
300B, Beijing xianghu, Beijing, China); 3. Mettler Toledo 1140 pH meter; 4. TA.
XT plus Texture Analyzer with a P 0.5 probe; 5. the Zetasizer Nano-ZS90
(Malvern Instrument Ltd., UK); 6. NMR analyzer (NMI120, Niuman Electric
Corp., China); 7. Differential scanning calorimeter (DSC 25 XX, TA Instruments,
New Castle, DE, USA); 8. Fluorescence spectrophotometer (F-7000, Hitachi
Corp., Japan); 9. JISM-5610LV SEM (JEOL, Tokyo, Japan). 10. BT-2001 Laser
analyzer (Dandong Bettersize Instruments Ltd., Dandong, China); 11. MA150C-
000230V 1 moisture tester.

Chemicals and solvents

1-anilinonaphthalene-8-sulfonic acid (ANS), 5,5-dithiobis (2-nitrobenzoic
acid) (DTNB), and B-mercaptoethanol were all acquired from Aladdin Chemical
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Reagent Co. in Shanghai, China, and kept at 4 °C. The Nanjing Jiancheng
Bioengineering Institute (Nanjing, China) provided all additional chemical
reagents, which were of analytical grade. All experiments utilized deionized water.

The general methodology of conducting theoretical and experimental of
research on the topic of the dissertation, the program of their implementation and

practical application of research results is shown in Fig. 2.1.
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Fig. 2.1 Research Scheme

2.2 Research methods

2.2.1 The extraction methods of four kinds of oilseed protein isolates

In this investigation, defatted peanut meal, defatted sunflower seed meal,
defatted soybean meal, and defatted pumpkin seed meal were suspended in alkali
solution at pH values of 10.5, 9.0, 9.0, and 9.5, respectively. The supernatant was

separated by centrifugation (4000 x g, 15 min) after extraction for one hour. The
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extracts were separated into two layers after being filtered through filtered paper
and acidified to a pH of 4.5. After recovering the protein precipitates using
centrifugation at 4000 x g for 15 min, they were freeze-dried. The obtained
samples were used to analyze the functional properties of four kinds of oilseed
protein isolates.

2.2.2 Water-absorbing ability and oil-absorbing ability of PSPI powder

The method provided by Beuchat et al. was slightly modified to determine
the oil- and water-absorbing capacities [71]. A 50 mL pre-weighed centrifuge tube
was filled with the sample (2 g) and 18 mL of distilled water (or soybean oil). The
mixtures were vortexed for 1 minute, stayed undisturbed at room temperature for
30 minutes, and then centrifuged (4000 x g, 20 minutes). Extra free-flowing water
(or oil), which was present after discarding the supernatant, was taken out. The
amount of water or oil contained in per gram of the sample was then calculated
from the tube's weight.

2.2.3 Emulsifying ability and emulsifying stability

Minor modifications were made to the methods used in a prior study to
examine the emulsifying capabilities of PSPI and other three oilseed meal protein
isolates (PEPI, SUPI, and SOPI) [72]. Soybean oil (2 mL) and 0.1 % protein
dispersions (6 mL, 0.02 mol/L phosphate buffer, pH 7.0) were blended, and
sheared (14,000 x g) for 1 min. At 0 and 10 minutes, 50 L of the emulsion were
pipetted out of the bottom of the container and diluted with SDS solution (5 mL,
0.1%), respectively. A spectrophotometer (722 Visible spectrophotometer, Youke
Instrument Co., LTD, China) operating at a 500 nm wavelength was used to
examine the diluted emulsion. The Emulsifying ability indicator (EAI) and
Emulsifying stability indicator (ESI) were calculated using the absorbance values
recorded immediately after emulsification (Ao) and taken after 10 min (Ao, At).

The following formulae were used to determine the EAI and ESI [72]:

EAI (22) :2Tw
g cXx®x10000
ESI (min) =—oXAt
Ap—Aqp

Where T=2.303; dilution factor =100; C=soluble protein concentration per
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volume (g/mL); and ®d=total oil volume in emulsifying solution.

2.2.4 Foaming ability and foaming stability

The method outlined by Taiwo et al. with a little modification was used to
test the foaming ability and foaming stability [73]. Protein was dissolved in 10
mL of phosphate buffer (0.02 mol/L; pH 7.0) and agitated for 1 hour. 5 mL of the
solution were transferred to a 50 mL centrifuge tube and homogenized for 1
minute at 14000 % g. The following formula was used to compute the continuous
phase's volume (foaming ability) [73]:

(volume after whipping-volume before whipping) ml

Foami it (90)=
oaming ability(76) (volume before whipping) ml

Foaming stability (%)

_ (volume after standing for 30 min — volume before whipping)ml

~ (volume after whippingfor 30 min — volume before whipping)ml

2.2.5 Wetting time

60 mL of distilled water was added in a 100 mL beaker and then mixed
with the sample (0.3 g). Start timing simultaneously and continue until all of the
powder are moist.

2.2.6 Solubility

The Bradford test was used to determine the soluble protein in PSPI. After
being prepared and agitated for 1 hour at room temperature, the PSPI dispersion
(1.0 mg/mL, w/v, pH 7.0) was centrifuged at 4000 % g for 20 min. The ratio
between the soluble protein content and the total protein content was used to
calculate the protein solubility of PSPI flour.

2.2.7 Preparation of defatted pumpkin seed flour

Prior to analysis, the pumpkin seeds were defatted using a LYT-501 oil
press (Minjian oil press plant, Dongguan, China). Then they were ground and
sieved through an 80-mesh sieve [74]. The flour/hexane mixture was stirred at a
1:5 (w/w) ratio for 1 h at 40 °C in triplicate to remove oil from pumpkin seed flour.

The mixture was then dried in a fume hood at room temperature of 20 °C.
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2.2.8 The alkali extraction method of pumpkin seed protein isolate
assisted by ultrasonic sound

In this experiment, water and defatted pumpkin seed meal were combined
in a 250 mL beaker. With a 2 N NaOH solution, the pH of the combination was
adjusted and kept at 10.5. The ultrasonic studies were conducted at 25 MHz
utilizing an ultrasonic unit with a maximum output of 1500 W and an ultrasonic
microwave synergistic extraction device (XH-300B, Beijing xianghu, Beijing,
China). The extraction process was carried out at various ultrasonic power (X;:
400-500 W), ultrasonic time (X,: 15-25 min), and ratio of liquid to solid (X3: 20—
30 ml/g) based on prior investigations.

The product was extracted, centrifuged at 4,000 x g for 20 minutes to
further remove the undissolved components, and then filtered from the
supernatant. The filtrate was centrifuged at 4,000 x g for 15 min after being
acidified with 2 N HCI to pH 4.5. After being recovered, the pellet was
centrifuged once more and then washed with distilled water. The pellet was
freeze-dried and utilized to calculate PSPI yield and determine the protein content.

2.2.9 The pH-shifting methods of PSPI

The PSPI powder was dissolved in deionized water (1:30, w/w) to create a
PSPI dispersion. Then the mixture was stirred for 1 h at 20 °C. The mixture was
then adjusted to a succession of pH values (2, 4, 6, 8, 10, and 12) by 1 mol/L
NaOH or 1 mol/L HCI, maintained for 1 hour, and adjusted to pH 7.0. The pH of
the PSPI samples was determined using a Mettler Toledo 1140 pH meter [75].
After being dialyzed, the mixture was lyophilized. PSPI samples were designated
as PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12 after being subjected to
pH-shifting for 1 hour at various pH levels. With the exception of the pH-shifting
treatment, the control PSPI was treated using the identical procedures as above.

All of the PSPI samples were kept in storage at 4 °C for future analysis.

2.2.10 Preparation of PSPI gel

A deionized water-based PSPI dispersion (20%, w/w) was incubated at

95 °C in a water bath for one hour. The produced PSPI gels were stored for 24
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hours at 4 °C. The PSPI gels were used to test the water-absorbing ability after
equilibration at 25 °C for 30 min.

2.2.11 Water-absorbing ability of SPI gel

The reported method was used to analyze the water-absorbing ability [76].
After being centrifuged at 10,000 x g for 15 min, the weighted PSPI gel (W) was
inverted on the filter paper for 20 min. The PSPI gel was then weighed (W) for a
second time. The water-absorbing ability was determined by:

Water-absorbing ability (%) =W»/W; x 100%

2.2.12 Textural analysis

The textural analysis was carried out by TA. XT plus Texture Analyzer.
P/0.5 probe was used to analyze the textures of PSPI gels and P/36R probe was
used to analyze the textures of pumpkin seed meal biscuits and pumpkin seed
protein isolate sausage. The post-test, test, and pre-test speeds were set at 2.0
mm/s, 1.0 mm/s, 1.0 mm/s, respectively. According to the test results, the
parameters of the samples were obtained.

2.2.13 Average particle size and zeta potential of soluble protein in
PSPI

With a small modification to the previously reported method, the Zetasizer
Nano-ZS90 (Malvern Instrument Ltd., UK) was used to measure the particle size
distribution and zeta potential of the soluble protein in PSPI [58]. The PSPI (1.0
mg/mL, w/v, pH 7.0) dispersion was centrifuged at 10,000 x g for 15 minutes
after being agitated for 1 hour at 25 °C to obtain the supernatant. 1 ml of the
supernatant was put into the quartz cuvette and zeta potential sample chamber,
respectively. Each measurement was made three times.

2.2.14 Sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) of soluble protein in PSPI

With a few minor modifications, the described method was used to do SDS-
PAGE [77]. The PSPI dispersion (2 mg/mL) was prepared, and the supernatant
was obtained by centrifuging the mixture. 20 uL. SDS-PAGE sample loading

buffer (5%) and 80 uL supernatant were mixed, heated at 100 °C for 5 minutes,
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and then kept to cool to room temperature. With 5% stacking gel and 12%
separating gel, electrophoresis was carried out at 80 V for 35 minutes, followed
by 120 V for around 40 minutes. Proteins were visible by using Coomassie
Brilliant Blue R-250 staining.

2.2.15 LF-NMR spin-spin relaxation (T:) measurements

The transverse relaxation time (T,) was calculated by an NMR analyzer
(NMI120, Niuman Electric Corp., China). The proton resonance frequency of the
NMR analyzer was 18 MHz. The parameters of TW was 2000 ms and NECH was
10,000 echoes. Multi Exp Inv software is used to examine the T, data.

2.2.16 Thermal properties of PSPI

A differential scanning calorimeter (DSC 25 XX, TA Instruments, New
Castle, DE, USA) was used to measure the thermal characteristics of PSPI, and it
was modified slightly from the reported approach [78]. The aluminum pan was
filled with deionized water of 10 ul and 2 mg PSPI flour. Using a sealed empty
pan as a reference, the hermetically sealed pans were heated at a rate of 10 °C/min
between 25 and 120 °C in an inert environment of nitrogen gas (50 ml/min). The
Universal Analysis Software (Version 1.9 D, TA Instruments, New Castle, DE)
was used to calculate the curves' onset temperature (To), peak temperature (Tp),
and enthalpy of denaturation (AH).

2.2.17 Free sulfthydryl group contents and disulfide bond contents

The detection of total sulfhydryl group (SHr), free sulthydryl group (SHp),
and disulfide bond (SS) contents of PSPI was carried out using a method that has
already been published, with a few minor adjustments [79]. The PSPI samples (60
mg) were added to 10.0 mL of standard buffer, which contains 8 mol/L of urea
and contains 0.086 mol/L Tris, 0.09 mol/L glycine, and 0.004 mol/L EDTA. After
stirring PSPI for 1 hour, it was centrifuged at 10,000 x g for 10 minutes to get the
supernatant, whose concentration was evaluated using the Bradford test. Ellman's
reagent (4 mg/ml DTNB) and 2.0 ml supernatant were blended for 5 minutes to
determine the SHf content. The mixture absorbance at 412 nm was then

immediately measured. The supernatant of 2.0 mL was mixed with 0.2% [-
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mercaptoethanol and 12% trichloroacetic acid (TCA) of 4 mL to determine the
SHr level. To obtain the precipitate, the mixture was centrifuged at 10,000 x g for
10 min after 1 h. The precipitate was dissolved in a 3 ml Tris-Glycine buffer
solution after being washed with TCA four times. The following formulae [79]
were used to calculate the SHt, SHr, and SS contents (mol/g):
SH+1/SHr (umol/g) =73.53 A412/C; SS (umol/g) = (SHr-SHF)/2

Where A4; is the absorbance at 412 nm and C is the protein concentration
of PSPI in the supernatant (mg/mL).

2.2.18 Surface hydrophobicity

The fluorescent probe of ANS was used to measure the surface
hydrophobicity (Ho) of PSPI [80]. First, 0.01 mol/L of phosphate buffer (pH 7.0)
was used to dissolve PSPI (2 mg/mL), after which it was vortexed for two minutes.
As the stock PSPI solution, the supernatant was produced by centrifugation at
4000 x g for 15 min. Bradford test was used to determine its concentration. Then,
stock PSPI supernatant was diluted with 0.01 mol/L pH 7.0 phosphate buffer to
make five PSPI concentrations that ranged from 0.02 to 0.50 mg/mL. Phosphate
buffer (0.01 M, pH 7) was used to make the 8 mM stock solution of ANS. 20 uLL
of ANS and 4 mL of protein solution were mixed, and the absorbance was
measured at 390 nm excitation and 470 nm emission with 5 nm slits. The slope of
the linear regression between protein concentration and fluorescence intensity
was used to calculate the Hy index.

2.2.19 Intrinsic fluorescence spectroscopy

According to the described procedure [81], a fluorescence
spectrophotometer (F-7000, Hitachi Corp., Japan) was used to measure the
intrinsic fluorescence spectroscopy of PSPI. First, phosphate buffer (10 mmol/L,
pH 7.0) was used to disperse PSPI (1 mg/mL). Then the intrinsic fluorescence of
PSPI solution were measured at 280 nm excitation and 300~400 nm emission.
The fluorescence spectra were collected at a scanning rate of 2400 nm/min. It was
decided to use slit widths of 5 nm for the excitation and 2.5 nm for the emission.

All samples were examined in triplicate and phosphate buffer (0.01 mol/L, pH 7.0)
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was used as the control.

2.2.20 Scanning electron microscopy (SEM)

SEM was used to determine the surface topography of PSPI using a
previously described approach [82]. To prevent charging under the electron beam,
the dry sample was coated with a gold layer, mounted on a Luminal specimen
holder, and equally distributed on double-sided Scotch tape. A JSM-5610LV SEM
(JEOL, Tokyo, Japan) was used to examine the microstructure of PSPI.

2.2.21 Particle size determination of PSPI samples

With air serving as the dispersion medium, the particle size distributions of
control PSPI, PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12 were
measured using a BT-2001 Laser analyzer (Dandong Bettersize Instruments Ltd.,
Dandong, China) [83]. The particle size range of the instrument was 0.1 from
1000 pm. The laser analyzer was according to dynamic light scattering. Based on
their unique surface areas, the particle sizes of the PSPI samples were measured.
Every sample was detected in triplicate.

2.2.22 The making process of pumpkin seed meal biscuits

On the basis of the mixed powder, of which the addition ratio of low-gluten
wheat flour, pumpkin seed meal, and konjac flour was 2:2:1, 6 % plant oil, 10%
butter, 30% maltitol, 40% eggs, 16% water, 0.5% sodium bicarbonate, and 0.2%
ammonium bicarbonate were used.

Melt the butter first. Then, after dissolving the appropriate amount of
maltitol in water, add the oil, sodium bicarbonate, ammonium bicarbonate, and
entire egg liquid. Next, combine these mixtures with konjac powder, low-gluten
wheat powder, and pumpkin seed meal powder. After forming a dough, let it rest
for five minutes. The dough had to be smooth, evenly distributed, moderate in soft
and hard, and a little bit flexible. Flatten the dough into a 2 mm-thick pancake.
Next, set the mold of pancake on the baking sheet that has been lined with oil
paper. In order to bake the biscuits to a light brown color, place the loaded cake
embryo in an oven that has been preheated to 160 °C for 25 minutes. Remove the

baked biscuits and allow them to cool to room temperature naturally.
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2.2.23 Single-factor experimental design of making biscuits

(1) Based on the fundamental formula, the ratio of low-gluten wheat flour,
pumpkin seed meal, and konjac flour was established as 2:2:1, 1.5:2:1.5, 1:2:1,
2:1:1, and 1:1:1, respectively, and their variations in hardness and organoleptic
quality were determined.

(2) Based on the fundamental formula, the five groups of plant oil were
assigned percentages of 8, 6, 4, 2, and 0 % while the five groups of butter were
assigned percentages of 8, 10, 12, 14, and 16 % based on the same calculation.
Biscuits were made with a total oil of 16 %, and their variations in hardness and
organoleptic quality were determined.

(3) Based on the fundamental formula, maltitol of 15, 20, 25, 30, and 35 %
was added, respectively, and their variations in hardness and organoleptic quality
were determined.

2.2.24 Orthogonal experimental design of making biscuits

The values of the addition ratio of major components (low-gluten wheat
powder, pumpkin seed meal powder, konjac powder), the addition ratio of plant
oil and butter, and the addition amount of maltitol for the Lo (3%) orthogonal test
were obtained based on the single factor studies. The table below (Table 2.1)
displays the test factors and its levels. It was determined how their alterations in

hardness and organoleptic quality changed.

Table 2.1
Factors and levels of orthogonal test
Factors
The addition of low-gluten wheat The
Levels . The addition of o
powder, pumpkin seed meal ' addition of
plant oil and butter
powder, konjac powder maltitol
1 1:2:1 6 %, 10 % 20 %
2 2:2:1 4%, 12 % 25 %
3 2:1:1 2%, 14 % 30 %
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The results of the single-factor experimental design were used to determine
the factors and levels of orthogonal test. The experiments were carried out in
accordance with this design, and the ideal recipe was attained.

2.2.25 The making process of pumpkin seed protein isolate sausage

The ingredients were added on this basic amount of meat (200 g). The
additions of edible salt, sugar, light soy sauce, cooking wine, thirteen incense, red
coloring agent, modified starch was 1, 1, 1.5, 1, 0.1, 0.1 and 1 g/100 g,
respectively. A modest amount of ginger and garlic were also added.

First, clean the meat and cut them into little pieces. Then, add pumpkin seed
protein isolate to the casing after the meat has been marinated for longer than 30
minutes and minced. Afterwards, the sausage underwent air drying, baking,
sterilization, cooling, and packaging.

2.2.26 The single factor tests of pumpkin seed sausage

In the current study, the individual effects of lean meat (50, 60, 70, 80, and
90 g/100 g), pumpkin seed protein isolate (0.75, 1.5, 2.25, 3.0, and 3.75 g),
cooking time (30, 35, 40, 45, and 50 min), and baking time (1, 1.5, 2.0, 2.5, and 3
h) on the quality of pumpkin seed protein isolate were determined. To examine
the effects of each individual factor, the basic amounts of pumpkin seed protein
1solate, lean meat, cooking time, and baking time were set at 2.25 g/100 g, 60
g/100 g, 40 min, and 2.5 h, respectively. The sensory assessment and textural
analysis of hardness were used as evaluation indicators.

2.2.27 The Orthogonal test of pumpkin seed sausage

The orthogonal test was used to determine the best formula after each factor
had undergone a single factor test. The factors and levels of the orthogonal test
were designed as shown in Table 2.2.

2.2.28 Determination of chemical compositions

Fat, protein, ash, dietary fiber content of the samples were determined
according to the Chinese National Food Safety Standards GB 5009.6-2016 [84],
GB 5009.5-2016 [85], and GB 5009.4-2016 [86], GB 5009.88-2014 [87],

respectively.
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Table 2.2

The design of factors and levels

Factors
Levels Pumpkin seed protein Lean meat (B, Cooking time (C,
isolate (A, g/100 g) g/100 g) min)
1 1.5 60 35
2 2.25 70 40
3 3.0 80 45

2.2.29 Determination of moisture

The moisture content of samples was measured with MA150C-000230V 1
moisture tester. Pulverize the biscuits and pass them through a 40-mesh sieve,
accurately weigh 1.00 g of the sample on the sample pan, spread it evenly, close
the heating mantle, adjust the heating temperature of the instrument to the highest
temperature of 105 °C, click the start button, and the equipment will start to heat
and measure. When the mass loss of the sample is less than 1.0 mg within 1 min,
the instrument automatically stops heating, and the moisture content of the sample
1s directly read from the instrument.

2.2.30 Postprandial glycemic index determination of biscuits

The method for measuring the glycemic index of biscuits was formulated
with reference to the "Measurement Method of Food Glycemic Index" [88].
Testers did not consume high-fiber and high-sugar foods the day before the test
and fasted before 22:00. After collecting the fasting blood samples, texters
consumed biscuits containing 40 g of glucose or the same amount of available
carbohydrates and 250 mL of water, and the timing was started from the first bite,
and 30, 45, 60, 90 and 120 minutes after meals, respectively. Blood glucose
concentration was measured. Taking the time as the abscissa and the blood
glucose concentration as the ordinate, the blood glucose response curve is drawn.
The GI value equals the area under blood glucose response curve after a meal of

foods containing 40 g of available carbohydrates about 2 hours divided by the
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area under the blood glucose response curve about 2 hours of a meal of 40 g
glucose [89].

2.2.31 Microbial analysis

The microbial measurement indicators of biscuits and sausage include total
microbial population and Staphylococcus aureus count. They were determined
according to the Chinese National Food Safety Standards GB 4789.2-2016 [90]
and GB 4789.3-2016 [91], respectively.

2.2.32 Determination of multi-element contents

The multi-element contents were determined according to the Chinese
National Food Safety Standards GB 5009.268-2016.

2.2.33 Determination of digestive properties of biscuits

The digestive properties of biscuits was determined according to a previous
method [92]. (1) Preparation of glucose standard curve. The standard curve was
made by taking the absorbance at 540 nm wavelength as the vertical coordinate
and the concentration of glucose standard solution as the horizontal coordinate.
(2) The hydrolysis rate (HR) of starch was determined. Accurately weigh 0.5 g of
the sample and place it into a 50 mL centrifuge tube with a swiveling cover. Add
10 mL 0.2 mol/L sodium acetate buffer of pH 5.2 and 5 glass beads. After vortex
mixing, the enzyme mixture containing 10 mL trypsin (320 U/L) and 40 pL
saccharifying enzyme (10 000 U/mL) was added to each test tube, and the test
tube was placed in a 37 °C thermostatic oscillating water bath for incubation at
170 r/min. After hydrolysis for 10, 20, 30, 60, 90, 120, 150 and 180 min, 1.0 mL
hydrolysate was taken out, and then mixed with 4 mL anhydrous ethanol. The
enzyme reaction was stopped, and the glucose content was determined by dinitro
salicylic acid (DNS) method. The hydrolysis rate (HR) of biscuit starch was
calculated. White bread was used as a blank control.

2.2.34 Determination of digestive properties of sausage

4.0 g sausage sample was used for determination protein digestibility. One
part was only digested with pepsin, and the other part was digested with pepsin

and trypsin by two steps. The digested mixture was immersed in alcohol overnight,
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cooled and centrifuged (10,000 x g, 20 min, 4 °C), and the supernatant was
discarded. The precipitation was dried to a constant weight at 50 °C, and the data
were recorded. The protein content of sausage samples and dried residues was
determined by the Kjeldahl nitrogen determination method. The calculation

equation of digestibility is as follows:

DT(%) = %xm()%

0

Where, DT is protein digestibility in vitro, W is protein content in dried sediment
after digestion (g), and Wy is protein content in sausage samples before digestion

(2)-

2.3 Laboratory research protocols

The research was carried out at Hezhou University in China, Sumy National
Agricultural University in Ukraine, the results of experiments are confirmed by
relevant research protocols. Research protocols are given in the Addition A.
"Protocols of experimental data".

2.4 Statistical analysis

All measurements were made in triplicate except as otherwise noted. The
mean value of the results was given, along with the standard deviation (SD). A
one-way analysis of variance (ANOVA) was conducted to determine which

independent variables had a significant difference (»p<<0.05). For data processing
and analysis, SPSS software (version 26.0; SPSS Inc., Chicago, IL, USA) was

used.
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SECTION 3 TECHNOLOGY FOR OBTAINING PROTEIN
ISOLATE FROM PUMPKIN SEED MEAL AND IMPROVING THE
FUNCTIONAL PROPERTIES BY PH-SHIFTING TREATMENT.

3.1 Compare the functional properties of pumpkin seed protein
isolate to three oilseed protein isolates

The functional characteristics of four different protein isolates, including
peanut protein isolate (PEPI), pumpkin seed protein isolate (PSPI), sunflower
seed protein isolate (SUPI), and soybean protein isolate (SOPI), were examined.
These functional characteristics included oil-absorbing ability, water-absorbing
ability, wetting time, emulsifying ability, emulsifying stability, foaming ability,
and foaming stability.

3.1.1 The oil-absorbing ability of PEPI, PSPI, SOPI, and SUPI.

Comparing the advantages and disadvantages of the functional
characteristics of PSPI to other three commonly used oilseed protein isolates will

provide further application basis of PSPI.
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Fig. 3.1 The oil-absorbing ability of PEPI, PSPI, SOPI, and SUPI
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Oil-absorbing ability is known as the amount of oil that can be absorbed
into a protein per unit [93]. It can increase the capacity of food for absorbing and
retaining fat, lower the amount of fat lost during production, and enhance the
flavor and palatability. The oil-absorbing ability of of PEPI, PSPI, SOPI, and
SUPI was evaluated in the present study. According to Fig. 3.1, PSPI had the
highest oil-absorbing capacity (1.34 mL/g), which was 1.34 times greater than
PEPI (1.00 mL/g) and SUPI (1.00 mL/g), and 1.56 times greater than SOPI (0.86
mL/g).

There was no significant difference between the oil-absorbing capacity
values of PEPI and SUPI, despite the fact that oil-absorbing ability of PSPI was
significantly (p < 0.05) higher than other three protein isolates. The PEPI and
SUPI showed better oil-abosrbing ability than SOPI. Proteins which have high
oil-absorbing ability can be used in the food industry to make extenders, meat
replacements, and ground meat. These reasults might indicate that PSPI have
more benefit when it comes to decrease the loss of fat in meat processing,
lowering the amount of fat consumed during frying and improving the flavor of
the products.

3.1.2 The water-absorbing ability of PEPI, PSPI, SOPI, and SUPI.

0.5 -

Water Absorption Capacity (%)
=
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Fig. 3.2 The water-absorbing ability of PEPI, PSPI, SOPI, and SUPI
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The amount of water that a unit weight of a protein can absorb is indicated
by its water-absorbing ability [93]. High water absorption not only lowers product
costs but also gives the product the desired juiciness and aids in emulsification.
As presented in Fig. 3.2, the water-absorbing ability of PEPI, PSPI, SOPI, and
SUPI was 1.58 mL/g, 1.69 mL/g, 1.42 mL/g, and 1.36 mL/g, respectively. These
four protein isolates showed no difference ((p < 0.05)), which might suggest that
their capacity to absorb water during food processing is comparable.

3.1.3 The wetting time of PEPI, PSPI, SOPI, and SUPI.
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Fig. 3.3 The wetting time of PEPI, PSPI, SOPI, and SUPI

Oilseed proteins and water can interact throughout a period of time known
as wetting time. Wetting time was visually inspected to ensure that it matched the
amount of time required to wet all the particles. Short wetting times demonstrate
that oilseed proteins can quickly interact with water and become wet. According
to Fig. 3.3, PSPI had the shortest wetting time (11.02 s), which was lower than
PEPI (41.80 s), SUPI (57.44 s), and SOPI (139.94 s). The result showed that PSPI
has the quickest wetting time when compared to that of PEPI, SOPI, and SUPI,
which might demonstrate that when PSPI is utilized as a functional component in

food products, the wetting stage may consume less time.
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3.1.4 The foaming ability of PEPI, PSPI, SOPI, and SUPI.
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Fig. 3.4 The foaming ability of PEPI, PSPI, SOPI, and SUPI

The protein capacity to foam depends on a variety of factors, including
ionic strength, pH, evaporation, the system, temperature, the competitive
adsorption of other proteins, as well as its own interfacial properties, which
include the capacity to reduce surface tension, flexibility of molecular structure,
amphiphilicity, charge distribution, and other physicochemical properties [34].
Protein isolates are frequently employed in food industry to aid in the production
and stabilization of food foam. Food systems like beverages, desserts, and
whipped toppings, foam formation is very important to their structures [94].
According to Fig. 3.4 of this study, PEPI (18.18 %) had the highest foaming
ability, which was almost 4.69 times greater than PSPI (3.88 %), 2.34 times
greater than SOPI (7.76 %), and 1.95 times greater than SUPI (9.33 %). However,
there was no significant difference (p < 0.05) between the foaming capacities of
PSPI, SOPI, and SUPI. Higher foaming ability of PEPI may suggest that PEPI has

more potential for application in desserts like cakes.
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3.1.5 The foaming stability of PEPI, PSPI, SOPI, and SUPIL.
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Fig. 3.5 The foaming stability of PEPI, PSPI, SOPI, and SUPI
Foaming stability is also an important property for cake and ice cream.
According to Fig. 3.5, SUPI had the highest foaming stability of 72.04 %, which
was 1.36 times higher than PEPI (52.96 %), 3.60 times higher than PSPI (20.00 %),
and 2.21 times higher than SOPI (32.54 %). It might indicate that the foaming
stability of SUPI is greater than PSPI when they are used in the ice cream or
dessert manufacturing process.

3.1.6 The emulsifying ability of PEPI, PSPI, SOPI, and SUPI.
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Fig. 3.6 The emulsifying ability of PEPI, PSPI, SOPI, and SUPI
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Emulsions are thought to be a type of dispersion in which tiny droplets are
surrounded by a liquid phase. The food industry uses two different kinds of
emulsions. One is oil-in-water mixture (O/W), such as milk and ice creams.
Another is water-in-oil (W/O) mixture, such as butter and margarine [95].
Emulsions are formed in the presence of an emulsifier. A type of emulsifier
known as protein has both polar and non-polar amino acid residues. Emulsifying
characteristics have frequently been determined by emulsifying stability and
emulsifying ability. The definition of emulsifying ability is the amount of oil
emulsified by a specific unit of emulsifier at the emulsifying collapse point [96].
As presented in Figure 3.6, the emulsifying capacity of SOPI (100.84 m?/g) was
1.99 times more than PEPI (50.57 m%/g), 2.14 times greater than PEPI (47.08
m?/g), and 1.63 times greater than SUPI (61.82 m?/g). Other three protein isolates
showed no differences. Among all four protein isolates, SOPI demonstrated the
best emulsifying performance in this investigation. The emulsifying properties of
soybean protein has long been used as a processing aid in the field of crushed
meat.

3.1.7 The emulsifying stability of PEPI, PSPI, SOPI, and SUPI.
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Fig. 3.7 The emulsifying stability of PEPI, PSPI, SOPI, and SUPI
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One of the vital functions of proteins is emulsification, which helps keep
the stability of scattered and continuous phases in food [97]. The capacity of an
emulsifier to stabilize an oil-water mixture is known as emulsifying stability.
Otherwise, it might lead to phase separation. As seen in Fig. 3.7, SUPI had the
maximum emulsifying stability (23.30 min), which was 1.26 times greater than
PEPI (18.47 min), 1.16 times greater than PSPI (20.13 min), and 1.57 times
greater than SOPI (14.83 min). The emulsifying stability of SOPI, PEPI, and PSPI
showed no significant difference. However, SOPI had a greater emulsifying
capacity than that of SUPI and SUPI had a greater emulsifying capacity than that
of SOPI. This result demonstrated that SUPI has superior properties over SOPI
for maintaining the stability of an oil-water mixture during food processing, like
ice cream.

3.1.8 The amino acid of PEPIL, PSPI, SOPI, and SUPI.

Essential amino acids and non-essential amino acids are the two types of
amino acids that make up protein in the human body. Essential amino acids are
those that the human body is unable to produce on its own and must be obtained
from exogenous foods or amino acid supplements. Ile, leu, Lys, Met, Trp, Thr,
Phe, and Val are the eight essential amino acids. Table 3.1 displays the amino acid
composition of SOPI, PEPI, PSPI, and SUPI.

Because soybean protein isolate had a high lysine level and a low
methionine content, it was the perfect complement to cereal protein in terms of
amino acids [98]. Eight necessary amino acids are present in peanut protein,
which is very readily digested and assimilated by humans (its digestion coefficient
might exceed 90 %). Its amino acid content is complete, amino acid ratio is
reasonable [100]. The protein from sunflower seeds is also a good source of
aromatic amino acids. It has all essential amino acids that the human body needs
and can supply children histidine. Compared to the amino acid composition of
SOPI, PEPI, and SUPI, the PSPI contained higher content of Arg (16.04 mg/100
mg), Gly (5.17 mg/100 mg), Met (2.57 mg/100 mg) and Val (5.60 mg/100 mg).
It suggested that PSPI have certain advantages when it is introduced into food

products.
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Table 3.1

Amino acid composition (mg/100 mg protein) of SOPI, PEPI, PSPI and

SUPI
Amino | SOPI PEPI PSPI SUPI FAO/WHO | FAO/WHO
Acid For For adult
children

Ala 4.1 3.81 4.84 4.14

Arg 7.6 12.33 16.04 10.55

Asp 11.6 11.81 7.12 9.47

Cys 1.2 1.50 0.45 0.47

Glu 19.8 24.61 20.61 2491

Gly 4.1 4.02 5.17 4.9

His 2.6 2.78 1.52 2.66 1.9 1.6
Ile 4.8 3.15 4.14 4.51 2.8 1.3
Leu 7.7 6.43 7.82 6.29 6.6 1.9
Lys 6.0 2.60 3.38 2.29 5.8 1.60
Met 1.3 1.12 2.57 1.93

Phe 52 5.41 5.32 5.47

Pro 5.6 4.93 3.82 2.71

Ser 5.2 5.16 4.43 3.85

Thr 3.6 2.51 2.19 3.17 3.4 0.9
Trp 1.3 - 2.10 - 1.1 0.5
Tyr 3.7 4.12 2.90 2.99

Val 4.7 3.78 5.60 4.8 3.5 1.3

Reference | [98] [99] [16] [100]
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3.2 Extraction of pumpkin seed protein isolate

3.2.1 The influence of ratio of solid to liquid on protein extraction yield)
80,5

80 r

1:20 1:25 1:30 1:35 1:40

Ratio of solid to liquid (g/ml)

Fig. 3.8 The influence of ratio of solid to liquid on protein extraction yield

As can be seen from Fig. 3.8, different ratios of solid to liquid had a great
impact on the protein extraction yield of pumpkin seed protein isolate. When the
ratio of solid to liquid altered from 1:20 to 1:25, the protein extraction yield
showed increased value. When the ratio altered from 1:25 to 1:35, the protein
extraction yield showed decreased value. In theory, the higher the amount of
solvent, the higher the protein extraction yield, but when the amount of solvent
reached a certain value, the extracted protein concentration in solvent and protein
concentration in pumpkin seed meal gradually became balanced, the extraction
yield reached the highest value [101]. Continuing to increase the amount of
solvent not only causes the protein concentration decreased per unit, and waste
solvent and energy, but also brings difficulties to the subsequent concentration
process [102]. Therefore, the ratios of solid to liquid of 1:20, 1:25 and 1:30 were

selected to do the orthogonal experiment.
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3.2.2 The influence of extraction powers on protein extraction yield
80 r

79 r

Yield (%)
|
|

76

75 ¢

74 | | | | J
300 350 400 450 500

Extraction power (W)

Fig. 3.9 The influence of extraction powers on protein extraction yield

As can be seen from Fig. 3.9, ultrasonic power has a great influence on the
yield of PSPI. The protein extraction yields at 300 W and 350 W were 76.7% and
75.63%, respectively. The protein extraction yield improved significantly when
ultrasonic power increased from 350 W and 450 W, and the optimal extraction
rate was detected at ultrasonic power of 450 W and its extraction rate was 79.42%.
The protein extraction yield decreased from extraction power of 450 W to 500 W,
which might be due to that the acoustic cavitation caused by high ultrasonic power
seriously broke the structure of protein molecular, reconstituted the proteins and
changed the isoelectric point, as a result, the extraction rate and protein purity
reduced [103]. Therefore, it is appropriate to select ultrasonic power of 400, 450
and 500 W to do the orthogonal test.
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3.2.3 The influence of extraction time on protein extraction yield

80 1
79 1

10 15 20 25 30
Extraction time (min)

Fig. 3.10 The influence of extraction time on protein extraction yield

According to Fig. 3.10, the protein extraction yield increased first when the
extraction time increased from 15 to 25 min and then decreased when the
extraction time increased from 25 to 30 min. It has been demonstrated that the
cavitation effect and mechanical effect of long-time ultrasonic treatment might
break protein peptide bonds, denature amino acid side chain, or change the protein
structure by condensation reaction with other molecules [104], resulting in
reduced extraction rate and protein purity. Therefore, the extraction time of 15,
20, and 25 min were selected for orthogonal test.

3.2.4 Results of the optimum extraction conditions (ultrasonic power,
ultrasonic time and ratio of liquid to solid)

In Table 3.2, the three levels of variation explored for the independent
variables X; (ultrasonic power), X, (ultrasonic time), and X; (ratio of liquid to

solid) are presented.
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Table 3.2

Independent variables and levels for Box—Behnken design

Level
Independent variables Symbol
-1 0 1
Ultrasonic power (W) X 400 450 500
Ultrasonic time (min) X5 15 20 25
Ratio of liquid to solid (ml/g) X3 20 25 30

Table 3.3 shows the yield of pumpkin seed protein isolate (PSPI) using the

Box-Behnken experimental design. The following equation describes the

quadratic model that was used in the response surface:

Y:

0042X1X2 - 152X1X3 - 074X2X3

80.93 + 1.63X; + 3.04X, + 1.27X; — 4.46X? — 3.38X5 — 1.27X3 —

Table 3.3

Box-Behnken design arrangement, responses for protein yield of
ultrasound-assisted alkaline extraction on pumpkin seed protein isolate (PSPI)

Xi: Ultrasonic | X5: Ultrasonic X?’: .Ratlo 9f Yield Predicted
Run : . liquid to solid Value

power (W) time (min) (ml/g) (2/100 g) w100 2)
! 1 1 0 7779 | 7772
2 1 0 1 7813 | 77.09
3 0 0 0 8056 | 80.93
4 ! -1 0 7059 | 71.72
> 1 0 1 7659 | 7657
6 -1 -1 0 6831 6838
/ 0 1 1 7977 | 79.86
8 -1 0 1 7532 | 7636
0 -1 0 -1 7077 | 7079
10 0 -1 1 7134 | 7125
1 -1 1 0 7568 | 7455
12 0 1 1 7768 | 78.80
13 0 -1 1 7637 | 7525
14 0 0 0 8095 | 80.93
15 0 0 0 8129 | 80.93
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The analysis of variance (ANOVA) findings (Table 3.4) showed that the

ratio of liquid to solid, ultrasonic power, and ultrasonic time all exhibited

significant positive linear effects. The coefficient of determination (R?) was

0.9681, indicating an excellent model fit for the model's ability to account for

96.81% of the total variation. The model appeared to be significant because the

adjusted determination coefficient's (Rag®) value was 0.9107. The experimental

values had a very high degree of precision and good reliability, as indicated by

the coefficient variation (CV) value of 1.61.

Table 3.4

Analysis of the variance (ANOVA) of the quadratic model

Source Sum of df Mean F-Value p-value
Squares Square Prob > F

Model 228.95 9 25.44 16.87 0.0031

A 21.19 1 21.19 14.05 0.0133

A, 73.87 1 73.87 48.98 0.0009

As 12.83 1 12.83 8.50 0.0332

A 0.0072 1 0.0072 0.0048 0.9475

Ais 9.27 1 9.27 6.15 0.0559

Aos 2.16 1 2.16 1.43 0.2850

Aq 73.58 1 73.58 48.78 0.0009

A 42.10 1 42.10 2791 0.0032

As3 5.92 1 5.92 3.93 0.1043
Residual 7.54 5 1.51

Lack of Fit 7.27 3 2.42 18.17 0.0526
Pure Error 0.27 2 0.13

Cor Total 236.49 14
R?=0.9681 Rxg*=0.9107 CV=1.61
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Fig. 3.11 Response surfaces (a) and contour plots (b) showing effects of
extraction variables (X, ultrasonic power; X,, ultrasonic time; X3, ratio of liquid
to solid) on the ultrasound-assisted alkaline extraction and acid precipitation

(UAAE) yield of pumpkin seed protein isolate (PSPI)

Figure 3.11 a, b shows the effects of ultrasonic power (X;) and ultrasonic
time (X3) on the PSPI extraction yield while the liquid to solid ratio was set to 25
ml/g. The extraction yield of PSPI grew gradually as the ultrasonic time increased
when the ultrasonic power was at a low level, as shown by the response surface
and its related counter plot. The yield of PSPI increased from approximately 75
g/100 g to 80 g/100 g at a high level of ultrasonic time as the ultrasonic power
was raised. However, at a low level of ultrasonic time, the yield of PSPI improved
from around 71 g/100 g to 75 g/100 g. The results showed that increasing
ultrasonic power and ultrasonic time in the experiment range was beneficial to the

extraction yield of PSPI.
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Fig. 3.12 Response surfaces (c) and contour plots (d) showing effects of
extraction variables (X, ultrasonic power; X, ultrasonic time; X3, ratio of liquid
to solid) on the ultrasound-assisted alkaline extraction and acid precipitation

(UAAE) yield of pumpkin seed protein isolate (PSPI)

In Fig. 3.12 ¢, d, the response surface and counter plot that demonstrated
the impacts of ultrasonic power (X;) and the ratio of liquid to solid (X3) on the
yield of PSPI were displayed while keeping ultrasonic time (X,) at a moderate
level of 20 minutes. The maximum extraction yield of PSPI was attained at the
middle level of ultrasonic power and the ratio of liquid to solid; further increases
in ultrasonic power and the ratio of liquid to solid would not result in an increase

in the extraction yield of PSPI.
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Fig. 3.13 Response surfaces (e) and contour plots (f) showing effects of
extraction variables (X, ultrasonic power; X, ultrasonic time; X3, ratio of liquid
to solid) on the ultrasound-assisted alkaline extraction and acid precipitation
(UAAE) yield of pumpkin seed protein isolate (PSPI)

Fig. 3.13 e, fillustrates the impact of ultrasonic time (X;) and liquid to solid
ratio (X3) on the yield of PSPI while preserving ultrasonic power (X;) at a
moderate level (450 W). As the ratio of liquid to solid increased at a high level of
ultrasonic time, the yield of PSPI significantly increased. However, the influence
of the liquid to solid ratio on the yield of PSPI was not significant when ultrasonic
time was at a low level.

The calculated optimal PSPI extraction settings were ultrasonic power of
456 W, ultrasonic period of 22 min, and ratio of liquid to solid of 27 mL/g. These
values were obtained by solving the regression equation and examining the
response surface contour plots. PSPI were extracted under ideal UAAE
circumstances, and the effectiveness of model was evaluated. The outcome
demonstrated that the experimental value of the PSPI yield (80.76 g/100 g) was
similar to the projected value (81.86 g/100 g). This indicated a strong fit between
the experimental value and the predicted value of regression model. As a result,

it is possible to accurately predict the PSPI extraction condition using response

73



surface modeling.
3.3 Improving the gel properties of PSPI by pH-shifting treatment
3.3.1 Technological scheme for obtaining a semi-finished product

Technological scheme for obtaining protein isolate from pumpkin seed meal

shown on Fig. 3.14.

Pumpkin seed meal

v

\ 4

Deionized water

Dispersion of flour in water (1:30, w/w)

NaOH —» Mixing with a magnetic stirrer pH=10,5, =60 min
v
HCI > Centrifugation at 4000xg, pH=4,5, 7=20 min
v
Sediment of protein
Bringing the mixture to pH=7,0
Dialysis to remove Na" ta CI°
Drying by lyophilization 1=48 hours
v
Deionized water Dispersion of the protein sediment in water (1:30, w/w)
v
Mixing with a magnetic stirrer Mixing with a magnetic stirrer
pH=2,0-5.0, =60 min pH=9.0-12.0, =60 min
HCl NaOH
v

Bringing the mixture to pH=7,0

v

Dialysis to remove Na"and CI°

v

Drying by lyophilization t=48 hours

v

Pumpkin seed meal protein isolate

Fig. 3.14 Technological scheme for obtaining protein isolate from pumpkin seed meal
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3.3.2 Results of textural analysis of PSPI gel

Control PSPI 2 PSPI 4 PSPI 6

Fig. 3.15 Pictures of control PSPI gel and pH-shifting treated PSPI gels
(PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

Under particular circumstances, the definition of gel is molecules in a
dispersion system interact to form a network structure. Since proteins are
primarily responsible for gelation, they are crucial in the preparation of gelled
food. When determining whether food products will be accepted by consumers,
texture 1s an important sensory quality factor [105]. The "two bite tests" method
of texture profile analysis (TPA) can mimic the chewing motion of the mouth and
provide information into the behavior of the samples. A double compression test
1s a common technique for identifying the textural characteristics of food products
[106]. In the present study, the texture profile analysis was used to analyze the
PSPI gels following the pH-shifting treatment using characteristics like hardness,
adhesiveness, and cohesiveness [107].

Table 3.5 displayed the definition of these three parameters. Fig. 3.15
displayed images of PSPI gels treated with pH-shifting and control PSPI gels
(PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12).
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Table 3.5
The definition of parameters tested by TPA

Parameters Definitions
The force required to compress the sample was associated
Hardness _ .
with a mechanical textural feature.
Force was required to remove the stuff that had stuck in the
Adhesiveness mouth. Between the sticky forces of the sample and the
probe, effort is required to overcome.
_ Food deformation before breaking is connected with this
Cohesiveness _
mechanical textural property.
7000 0.9 7 ab a
2 08{ ap b ab
6000 - T ab
of) i
5000 - > 0.6 1 b
B 4000 g 057
3 b 204
5 3000 4 be £ 03
£ be S
2000 4 o be 0.2 4
1000 1 : 0'; ]
A 0- B Control PSPI 2 PSPI 4 PSPI 6 PSPI 8 PSPI 10PSPI 12
Control PSPI2 PSPI4 PSPI6 PSPI§ PSPI10 PSPI12

Fig. 3.16 A - Hardness of control PSPI gel and pH-shifting treated PSPI
gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12); B - Cohesiveness
of control PSPI gel and pH-shifting treated PSPI gels (PSPI 2, PSPI 4, PSPI 6,

PSPI 8, PSPI 10, and PSPI 12)

Hardness is defined as the amount of force required to cause deformation
in a product at a specific distance. The PSPI gels' hardness was depicted in Fig.
3.16 (A). The hardness of PSPI 2, PSPI 4, PSPI 8, PSPI 10, and PSPI 12 showed
no significant difference from that of the control, however the hardness of PSPI 6
improved significantly. This might be because the proteins partially unfolded
during the pH-shifting process at pH 6, exposing more active sites like free
sulthydryl groups, which will encourage protein-protein interaction via

hydrophobic interactions and disulfide bridge when heated [108].
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Cohesiveness is characterized as the ability of the gel to maintain an intact
network structure. It is a parameter that relates the behavior of the gel during the
initial deformation to how well it withstands a subsequent deformation. The lack
of a change in cohesiveness values between control PSPI and PSPI samples after
pH-shifting treatments (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12),
as shown in Fig. 3.16 (B), may imply pH-shifting treatment can’t increase the

cohesiveness of gels.
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Fig. 3.17 Adhesiveness of control PSPI gel and pH-shifting treated PSPI
gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

Adhesiveness (g*sec)
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=
L

The attractive force that must be overcome between the surface of the gel
and the surface of the probe corresponds to the adhesiveness, which is used to
measure the textural characteristics of gels. The adhesiveness of PSPI 2, PSPI 4,
and PSPI 10 decreased significantly when compared to control. The lack of a
significant difference in the adhesiveness of PSPI 6, PSPI 8§, and PSPI 12 may
suggest that pH-shifting treatment has no effect on the adhesiveness of PSPI gels.
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3.3.3 Results of water-absorbing ability of PSPI gel
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Fig. 3.18 Water-absorbing ability of control PSPI gel and pH-shifting
treated PSPI gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

A key indicator of a gel is its capacity to absorb water. Oilseed proteins that
are good at absorbing water is more suitable to be ingredients for meat products
like meatballs, sausages, and patties. The water-absorbing ability of PSPI 2, PSPI
4, and PSPI 12 considerably decreased when compared to that of control PSPI,
which may indicate that these gels didn't have a very compact structure, which led
to less trapped water and a reduced water-absorbing ability [58].

Additionally, PSPI 6 and PSPI 8 had higher water-absorbing ability than
that of control, indicating that these two PSPI had a better ability to bind water in
their gels. According to certain theories, the proper pH-shifting treatment might
reveal more protein active sites and regions, which results in a harder gel with a
more compact structure and trapped water [58]. PSPI 8 has a water-absorbing
capacity of 2.137 g/g. Compared to the water-absorbing ability of dry egg white
(1.68 g/g), the higher water-absorbing ability of PSPI 6 and PSPI 8§ suggest that
they have potential uses in food products [109].

3.3.4 Results of water state of PSPI gels evaluated by LF-NMR

In order to have a better understanding of the water state of PSPI gels, the
water dynamics of PSPI gels were analyzed by LF-NMR. The T, relaxation time

distributions and peak area fractions of the three primary types of water were
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presented in Table 3.6 and Fig. 3.19. There are three peaks in PSPI gels, that is
sz, T21, and Tzz (Flg 319)

Table 3.6
Distributions of T, peak area fractions of control PSPI gel and pH-shifting

treated PSPI gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

T2 peak area
. PSPI2 | PSPI4 | PSPI6 Control | PSPI8 | PSPI10 | PSPI 12
fractions
2.06+0. | 0.81+0. | 1.46+0.0 | 2.07+£0.0 | 2.69+0. | 3.03+0. | 5.13%0.
Tab (%)
28 28 3 58 12 046 28
ot (%) 87.34+1 | 96.18+3 | 97.73+£0. | 96.92+0. | 89.93+0 | 95.60+1 | 79.90+1
21
° .70 23 096 060 .85 .16 47
10.57£1 | 2.06+3. | 0.81+£0.1 | 1.00+£0.0 | 7.38+0. | 1.40+1. | 14.98+1
T22 (%)
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Fig. 3.19 Distributions of T, relaxation times of control PSPI gel and pH-
shifting treated PSPI gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI

12)
Ty, represents bound water which has a strong binding ability to the
macromolecules like proteins in PSPI gels. T, represents the weak bound water

which showed week binding interaction with the macromolecules. T,,, which is
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grouped into immobilized water, represents the immobilized water which are
trapped at the inner part of the PSPI gels. Both T,; and T, can be classified to
immobilized water [110].

The results showed that the bound water (T5,) of PSPI 4, and PSPI 6 were
decreased, while the bound water (T2,) of PSPI 8, PSPI 10, and PSPI 12 were
increased. Compared to control, only the immobilized water (T,;) of PSPI 6
showed increased value, while that of PSPI 2, PSPI 4, PSPI 8, PSPI 10, and PSPI
12 showed decreased value. The immobilized water (T2,) of PSPI 6 showed
decreased vale while that of PSPI 2, PSPI1 4, PSPI 8, PSPI 10, and PSPI 12 showed
increased value.

As shown in Fig. 3.19, compared with that of control PSPI gel, peak area
of the bound water (T») of the PSPI 6 gel decreased, which was probably because
that part of the polar groups of protein ionized under pH 6, then part of the
hydrogen bonding could not be formed between these ionized groups of PSPI 6
and water [110]. The increased peak area of immobilized water (T,;) of PSPI 6
might suggest that PSPI 6 gel have more strong binding interaction with the
macromolecules. This characteristic is benefit for adding PSPI into the sausage.

3.4 Improving the solubility of PSPI by pH-shifting treatment

3.4.1 Results of determining the solubility of PSPI

Protein solubility is a crucial functional characteristic that affects a protein's
capacity to form gels and emulsions. As presented in Fig. 3. 20, the present work
evaluated the solubility of control PSPI and pH-shifting treated materials (PSPI 2,
PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12). The solubility of control PSPI
was 45.6 %. When compared to that of the control, the solubility of PSPI 2, PSPI
4, PSPI 10, and PSPI 12 significantly decreased to 13.7, 10.8, 41.8, and 13.4 %,
respectively. This might be because several polar groups (such as carboxyl and
amide groups) were buried after pH-shifting treatment at pH 2, pH 4, pH 10, and
pH 12, which reduced their capacity to interact with water [111]. It has been
shown that the solubility of peanut protein isolates also had a lower value when

treated at pH 2 and pH 12 [58].

80



0.6 -

0.4
0.3

a
b be C
d
0 i I

Control PSPI2 PSPI4 PSPI6 PSPI8 PSPI10 PSPI 12

Solubility (%)

o
[
1

o
[a—
1

Fig. 3.20 Solubility of control pumpkin seed protein isolate (control PSPI)
and pH-shifting treated pumpkin seed protein isolate samples (PSPI 2, PSPI 4,
PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

Additionally, there was no variation in the solubility of PSPI 6 (42.7 %) in
this investigation, but the solubility of PSPI 8 (55.5 %) improved significantly.
This might be the result of the van der Waals and hydrophobic contacts being
broken during the unfolding and refolding of protein molecules [112]. Moreover,
proteins may be in an unfolded state following alkaline or acidic treatment, side-
chain connections became weaken and conformation structure became flexible,
resulting an improvement in protein-water interactions and solubility [56].

3.4.2 Results of determining the average particle size of soluble protein
in PSPI

Figure 3.21 displays the average soluble protein particle size in control
PSPI and pH-shifting treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI
10, and PSPI 12).
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Fig. 3.21 Average particle size of soluble protein in control pumpkin seed
protein isolate (control PSPI) and pH-shifting treated pumpkin seed protein
isolate samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

Particle size is vital for the protein solubility and emulsifying capacity.
About the control PSPI, the average soluble protein particle size was 75.79 nm.
While this parameter of soluble protein in PSPI 6 (75.12 nm), PSPI 8 (81.15 nm),
and PSPI 10 (81.88 nm) showed no significant difference after pH-shifting
treatment, while the average particle size of soluble protein in PSPI 2 (62.81 nm),
PSPI 4 (65.92 nm), and PSPI 12 (62.17 nm) decreased significantly. The
improvement of protein's emulsifying characteristics has been suggested to be
facilitated by the reduction of protein particle size [58].

3.4.3 Results of determining the zeta potential of soluble protein in
pumpkin seed protein isolate

Figure 3.22 displays the soluble protein zeta potential in control PSPI and
pH-shifting treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and
PSPI 12).
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Fig. 3.22 Zeta potential of soluble protein in control pumpkin seed protein
isolate (control PSPI) and pH-shifting treated pumpkin seed protein isolate
samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

The net charge on a protein surface is reflected in the zeta potential. Strong
electrostatic repulsion between protein molecules is indicated by a large absolute
value of zeta potential, which helps to reduce protein aggregation [113].. Zeta
potential of soluble proteins in PSPI 4 (-24.78), PSPI1 6 (-27.35), PSPI 8 (-28.10),
and PSPI 10 (-29.37) showed no significant difference from control PSPI (-27.10).
But the zeta potential of soluble protein in PSPI 2 (-20.20) and PSPI 12 (-24.25)
reduced significantly, which may be due to the pH-shifting treatment having an
impact on the equilibrium between positively and negatively charged groups
[114].

3.4.4 Results of determining abundant change of the soluble protein
bands of pumpkin seed protein isolate

The insoluble protein in pumpkin seed protein isolate (PSPI) was removed
by centrifugation prior to electrophoretic analysis. The number of protein bands
was displayed on Fig. 3.23. The protein content of the bands is shown by the color
intensity. The darker the color, the more abundant the protein is. In SDS-PAGE,
the protein markers, which are displayed in the first lane of Fig. 3.23 below,
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showed the molecular weight (MW) of the protein bands.

Marker Control PSPI 2 PSPL 4 PSPI 6 PSPL 8 PSPL 10 PSPI 12

130 kDa
95 kDa

70 kDa

55 kDa

43 kDa

33 kDa

25 kDa

20 kDa

15 kDa

Fig. 3.23 Electrophoretic analysis of soluble protein in control pumpkin
seed protein isolate and pH-shifting treated pumpkin seed protein isolate
samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

The electrophoresis method known as sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) is frequently used to separate
proteins and oligonucleotides. The main distribution where the molecular weight
of the protein bands of the control PSPI located were about 55, 33, 25, 20, and 15
kDa. According to the solubility analysis in Fig. 3.20, the abundance of the protein
bands of PSPI 2, PSPI 4, PSPI 10, and PSPI 12 clearly decreased when compared
to that of control, whereas the abundance of the protein bands of PSPI 8 appeared
to be improved. The result showed that pH-shifting treatment improves the
solubility of protein bands with molecular weights of approximately 33 and 25

kDa.
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3.5 Improving the emulsifying properties of PSPI by pH-shifting
treatment

3.5.1 Thermal properties of PSPI
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Fig. 3.24 DSC thermograms of control PSPI and pH-shifting treated PSPI
samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10 and PSPI 12)

Differential scanning calorimetry (DSC) is a classical method to investigate
the thermal properties of starch and proteins. The DSC curve showed the thermal
characteristics of proteins. Under regulated heating rate conditions, the area under
the endothermic peak is used to monitor the transformed proportion, which
represents the enthalpy change (AH), while the endothermic denaturation peak
(T,) reflects the thermal stability of samples [78]. In order to determine the impact
of pH-shifting on protein stability, DSC analysis was carried out on control PSPI
and treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12).
These samples' enthalpy change (AH) and endothermic denaturation peak (Tp)

were calculated.

85



Table 3.7
Endothermic denaturation peak (T,) and enthalpy change (AH) of native
PSPI (control) and PSPIs after pH-shifting treatment (PSPI 2, PSPI 4, PSPI 6,
PSPI 8, PSPI 10, and PSPI 12)

PSPI
Treatment
T, (°C) AH (J/g)
Peak 1
Control 87.67+£0.95 a 1.66+0.023 bc
PSPI 2 87.78+0.15 a 0.13+£0.12 ¢
PSPI 6 87.81+1.01 a 2.87£1.62 b
PSPI 8 87.87+0.21 a 0.37+£0.22 ¢
PSPI 10 87.33+0.32 a 14.44+1.69 a
Peak 2
PSPI 4 97.01+2.88 b 3.79+0.78 b
PSPI 8 98.09£1.12b 0.06+0.032 a
Peak 3
Control 104.11+0.56 ¢ 0.37+0.18 a
PSPI 2 102.47+0.83 ¢ 0.61+0.028 a

Note: Values with different letters in same column are significantly
different (p < 0.05).

As shown in Fig. 3.24 and Table 3.7, control PSPI, PSPI 2, PSPI 6, PSPI 8§,
and PSPI 10 displayed endothermic denaturation peaks at 87.67, 87.78, 87.81,
87.87, and 87.33 °C, respectively, with no significant difference. There was no
significant difference in the endothermic denaturation peaks of the control PSPI
(104.11 °C) and PSPI 2 (102.47 °C), respectively. Additionally, there was no
significant difference between the endothermic denaturation peaks of PSPI 4
(97.01 °C) and PSPI 8 (98.09 °C).

12S globulin and 2S albumin are the two main protein components of
pumpkin seed protein [97]. Together, these two fractions account for 59 % of total

crude protein content of pumpkin seed. The control PSPI displayed two distinct
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endothermic at 87.67 and 102.47 °C transitions in this investigation, it's possible
that globulin and albumin in PSPI were responsible for these two endothermic
changes. According to the reports, moisture content, heating rate, NaCl
concentration, and pH-shifting treatment have an impact on the endothermic
transition temperatures of soybean proteins [78; 115; 116]. The endothermic
transitions of PSPI 4 and PSPI 8 were considerably different from those of control
PSPI (87.67 and 102.47 °C), indicating that a pH-shifting treatment at a particular
pH value might influence PSPI's transition temperatures.

The PSPI 2, PSPI 6, and PSPI 8 showed no significant enthalpy change at
the peak temperature of around 87 °C, however PSPI 10 showed an enhanced
enthalpy change in comparison to that of control, indicating a stabilizing impact
of pH-shifting treatment at pH 10. Because the degeneration enthalpy can show
the total energy required to break the intramolecular force/bond, the interaction
between PSPI's hydrophobic groups and hydrogen bonds may become a more
important stabilizing element under pH-shifting treatment at a certain pH [115].
In addition, PSPI 4 demonstrated a lower enthalpy change than PSPI 8 at the peak
temperature around 97 °C to 98 °C. PSPI 2 demonstrated no significant value of
enthalpy change at the peak temperatures of 102 °C and 104 °C.

Disulfide bonds and free sulthydryl groups are significant functional
groups that contribute significantly to the functional properties of proteins.
Disulfide bonds are commonly used in cross-linking mercantile proteins, which
can shield them from severe environmental damage and be used in food
production processes [117]. Fig. 3.25 displays the amounts of free sulthydryl
groups and disulfide bonds in the control and pH-shifting treated PSPI samples
(PSPI2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12). The free sulfhydryl group
content of the control PSPI was 3.93 umol/g, whereas this indicator was
significantly influenced in all pH-shifting treated samples (PSPI 2, PSPI 4, PSPI
6, PSPI 8, PSPI 10, and PSPI 12), which might be a result of protein unfolding

process during pH-shifting treatment.
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3.5.2 Disulfide bond contents and free sulfhydryl group contents of
PSPI
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Fig. 3.25 Disulfide bond contents and free sulfhydryl group contents of
control PSPI and pH-shifting treated PSPI samples (PSPI 2, PSPI 4, PSPI 6,
PSPI 8, PSPI 10, and PSPI 12)

Moreover, the sulthydryl group played a role in the development of protein
secondary and tertiary structures; as a result, their modification may indicate
certain degree of protein denaturation [118]. In this investigation, the control PSPI

had free sulfthydryl groups and disulfide bond content of 3.93 and 8.57 umol/g,
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respectively. The free sulthydryl group contents of pH-shifting treated samples
(PSPI 6, PSPI 8, and PSPI 10) increased by 58.21, 41.68, and 46.78%,
respectively, possibly because the pH-shifting treatment exposed more sulfhydryl
groups outside the protein during the protein unfolding process, which was
consistent with the reduced disulfide bond contents of PSPI 6, PSPI &, and PSPI
10.

The disulfide bond contents of PSPI 2, PSPI 4, and PSPI 12 significantly
improved by 7.46, 9.28, and 5.01 %, respectively, while the free sulthydryl group
contents reduced by 36.69, 44.39, and 29.11 %, suggesting that the increased
disulfide bond contents may be caused by SH oxidation into disulfide bonds or
SH/S-S interchange reactions that contribute to disulfide bonds [59]. In a prior
study, it was found that pH-shifting treatment either individually or in
combination with ultrasonication, the EAI and ESI of soybean protein isolate
exhibited a positive connection with the amount of disulfide bonds [119]. It was
also discovered that PSPI samples (PSPI 2, PSPI 4, and PSPI 12) with high EAI
and ESI (Fig. 3.31) contained more disulfide bond contents and low free
sulthydryl group contents when compared to those of the control.

Protein solubility, emulsifying ability, and gel characteristics are all
connected with surface hydrophobicity, which is defined by the amount of
hydrophobic amino acid residues [120]. Fig. 3.26 demonstrates that the control
PSPI (21460.71) and PSPI 6 (23066.90) had no significant difference in surface
hydrophobicity. Moreover, the surface hydrophobicity (32831.03) of PSPI 8
improved significantly, indicating that more hydrophobic groups were exposed
on its surface. The surface hydrophobicity of PSPI 2, PSPI 4, PSPI 10, and PSPI
12 reduced by 11.74, 86.22, 11.19, and 53.52 %, respectively.
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3.5.3 Surface hydrophobicity of PSPI
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Fig. 3.26 Surface hydrophobicity of control PSPI and pH-shifting treated
PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

When the pH was close to the isoelectric point (pH 4.5), it showed the
lowest value (2957.80), which may have been due to hydrophobic groups being
buried inside the protein as a result of protein aggregation close to the isoelectric
point. Although Zhang et al. demonstrated a strong correlation between surface
hydrophobicity and the emulsifying abilities of a peanut protein isolate treated by
ultrasonic pretreatment [121]. Paraman et al. demonstrated that hydrophobicity
was not a reliable parameter of protein solubility and emulsifying abilities of
enzyme-modified rice endosperm protein [122]. Surface hydrophobicity and

emulsifying abilities were not correlated in this study.
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3.5.4 Fluorescence intensity of PSPI
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Fig. 3.27 The fluorescence intensity of control PSPI and pH-shifting
treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10 and PSPI 12)

Due to the presence of tryptophan and tyrosine residues in proteins,
intrinsic fluorescence spectroscopy of proteins is frequently used to detect
secondary structural modifications [112]. The control PSPI showed the maximum
emission wavelength (Amax) of 365.0 nm, which is depicted in Fig. 3.27. which
suggest that an increase in the nonpolarity of the microenvironment around the
tryptophan residue. The An.x of PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12
exhibited declined (blue shift) values (361.4, 354.8, 358.2, 357.4 and 358.2 nm,
respectively). Only Amax of PSPI 2 improved significantly (red shift), possibly as
a result of the change in tertiary conformation and the exposure of tryptophan and
tyrosine residues to the polar microenvironment [123].

The control PSPI had a fluorescence intensity of 2879. The pH-shifting
treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI &, PSPI 10, and PSPI 12)
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showed a reduction in fluorescence intensities by 72.41, 74.31, 26.50, 26.09,
31.05, and 80.37%, respectively. This is in line with research on peanut protein

isolate, which revealed reduced fluorescence intensities following pH-shifting

treatment at pH 2, 4, 10, and 12 [58].

3.5.5 Particle size of PSPI
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Fig. 3.28 Particle size distributions of control PSPI and pH-shifting
treated PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)
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Fig. 3.29 Specific surface areas of control PSPI and pH-shifting treated
PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)

One of the particle's most crucial physical features is its size. Fig. 3.28 and
3.29, respectively, depict the effects of pH-shifting treatment on the particle size
distributions and particle surface areas of PSPI samples. The size of the powder
particles is determined by the specific surface area; the smaller the specific surface
area, the larger the powder particles [124; 125]. In a prior investigation, it was
discovered that the pH-shifting treatment at pH 2, 4, and 12 significantly could
increase the average particle sizes of peanut protein isolate [58]. As compared to
that of the control (155.60), the specific surface areas of PSPI 2, PSPI 6, PSPI 8§,
and PSPI 10 were increased by 31.15, 29.67, 36.98, and 21.25 %, respectively,
suggesting they have smaller particle sizes.

The pH-shifting treatment at pH 4 and 12 did not significantly affect the
particle sizes of the PSPI samples, as shown by the specific surface areas of PSPI
4 (171.17) and PSPI 12 (154.60), respectively. The emulsifying abilities of PSPI

6, PSPI 8, and PSPI 10 were not changed from those of the control PSPI, while
93



the emulsifying abilities of PSPI 2, PSPI 4, and PSPI 12 exhibited higher values
(Fig. 3.31). The change patterns of the emulsifying properties and powder particle
sizes of the PSPI samples indicated that the emulsifying properties of PSPI had
no direct interaction with the powder particle sizes.

3.5.6 SEM photographs of PSPI
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Control S

Fig. 3.30 SEM photographs of control PSPI and pH-shifting treated PSPI
at 250-fold magnification (a) and 1500-fold magnification (b)

The functional characteristics of a protein are determined by its
microstructure, which represents the aggregation of its components [126]. To
further assess the possibility of protein aggregation caused by the pH-shifting
process, the surface morphologies of control and treated PSPI samples were
observed using SEM plots at 250-fold and 1500-fold magnifications (Fig. 3.30).
The particle sizes of control, PSPI 2, PSPI 4, and PSPI 12 displayed larger and
more irregular structures in comparison to those of PSPI 6, PSPI 8, and PSPI 10,
according to the magnified SEM images at 250-fold magnification (Fig. 3.30 a).

With the exception of PSPI 2, this result was essentially in line with the

particle size analysis performed by the BT-2001 Laser particle size analyzer (Figs.
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3.28 and 3.29). The PSPI 2, PSPI 4, and PSPI 6 powders had relatively rough
surfaces compared to control PSPI, PSPI 8, PSPI 10, and PSPI 12, according to
the magnified SEM images at 1500-fold magnification (Fig. 3.30 b). These
findings further demonstrated that there was no positive or negative relationship
between changes in PSPI sample particle sizes and changes of their emulsifying
abilities.

However, as showed in Fig. 3.21, PSPI 2, PSPI 4, and PSPI 12 had smaller
average soluble protein particle sizes than that of control PSPI, but the average
soluble protein particle sizes of PSPI 6, PSPI 8, and PSPI 10 did not change from
that of control PSPI. This finding revealed that the smaller particle size of soluble
protein in PSPI samples may have contributed to the higher value of their
emulsifying activities. Additionally, after pH-shifting treatment at pH 2 and 12,
the zeta potential of soluble protein in PSPI 2 and PSPI 12 reduced significantly
(Fig. 3.22), indicating a decreased electrostatic repulsion between protein
molecules and leading to an increase in protein aggregation.

3.5.7 Emulsifying ability and emulsifying stability of PSPI
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Fig. 3.31 Emulsifying properties of control PSPI and pH-shifting treated
PSPI samples (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, PSPI 12)

Emulsification is a crucial functional character to maintain the emulsion
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stability of emulsion-based food items [127]. EAI reflects a protein's capacity to
promote emulsion formation and stabilization, while ESI reflects a protein's
capacity to offer protection over time against structural changes (such as
coalescence, emulsification, flocculation, or precipitation) [128]. The EAI and
ESI of the control PSPI in the current investigation were 1.58 m*/g and 16.12 min,
respectively. After pH-shifting treatment, the EAI of PSP1 2, PSPI 4, and PSPI 12
rose by 205.84, 298.98, and 288.69%, respectively, while the ESI of these three
samples rose by 42.32, 67.58, and 40.87%, respectively.

However, there was no significant difference for the EAI and ESI of PSPI 6,
PSPI 8, and PSPI 10, as compared to the control PSPI. This is in line with research
on soybean protein isolate, which demonstrated that more surface-active and more
capable of stabilizing emulsion droplets of soybean protein isolate were formed
than that of control after pH-shifting treatment at extremely low pH (1.5) or high
pH (12.0) [56]. Extreme pH-shifting treatment has been shown to enhance the
emulsifying capacity of egg white protein, and the emulsifying capacity of egg
white protein treated at pH 13 showed the highest stability of oxidation, heat, and
salt [129].

3.5.8. Microbiological and toxicological indicators of pumpkin seed meal
protein isolate

Since protein isolates from pumpkin seed meal are products with a long shelf
life (up to 3 years), one of the most important factors affecting their quality is the
ability to maintain their microbiological and toxicological characteristics during
the entire storage period.

Protein isolates must meet the requirements established in the technical
conditions and be produced in accordance with the requirements of the
technological instructions in compliance with the sanitary rules and norms
approved at the enterprise in the established order. Therefore, the study of the
microbiological state of the protein isolate from pumpkin seed meal is important.

To conduct the experiment, samples of protein isolate from pumpkin seed

meal were prepared according to the developed technological scheme.
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The concentration of toxic elements in the protein isolate from pumpkin seed

meal during the three-month storage period remained at the same level as before

the beginning of storage, which is indicated in Table 3.8.

Food safety indicators (microbiological indicators) of protein isolate from

pumpkin seed meal are shown

in Table 3.9.

Table 3.8

The content of toxic elements and mycotoxins in protein isolate from

pumpkin seed meal

Name of toxic elements Limit values Storage period: 3 months
Toxic elements, mg/kg

mercury 0,03 0,01
arsenic 1,0 0,2

copper 30,0 10,0
lead 1,0 0,1

cadmium 0,1 0,02

Mycotoxins, mg/kg

aflatoxin B, 0,005 0,001

zearalenone 1,0 0,1

Table 3.9
Microbiological indicators of protein isolate from pumpkin seed meal
o o Storage period:
Name of indicators Limit values
3 months
1 2 3
The number of mesophilic aerobic and
facultative anaerobic microorganisms, 5x10* 1x10°
CFUinl g
Bacteria of the group of coliforms
_ _ Not allowed Not found
(coliforms) in 0.1 g

97



continuation of Table 3.9
| 2 3

Pathogenic microorganisms, in
particular bacteria of the genus Not allowed Not found
Salmonella, in 25 g
Moldy mushrooms, CFU in 1 g 1x10? 0,1x10?
Yeast, CFUin 1l g 1x10? 0,1x10?

The study of microbiological parameters of the protein isolate from pumpkin
seed meal during storage showed that bacteria of the group of coliforms, as well
as pathogenic microflora in the protein isolate from pumpkin seed meal were not
identified. The number of mesophilic aerobic and facultative anaerobic
microorganisms in the protein isolate from pumpkin seed meal slightly increased
over time during storage, but according to the level of this indicator, after 3
months of storage, the protein isolate met the sanitary-epidemiological and
hygienic requirements.

Thus, safety indicators were studied during 3 months of storage. Based on the
obtained data, it was established that protein isolate from pumpkin seed meal can
be stored at a temperature of 18°C for 3 months. Insignificant values of
microbiological and toxicological indicators confirm the effectiveness of storage
at a temperature of 18°C and create prerequisites for confirming the maximum
storage terms of protein isolate from pumpkin seed meal.

Conclusions of Section 3

1. Comparing the functional characteristics of PEPI, PSPI, SUPI, and SOPI
revealed that PSPI had the largest oil-absorbing capacity and the quickest wetting
time, making it a potential food additive. According to research of using the
response surface method, the best conditions for extracting PSPI are 456 W of
ultrasonic power, 22 minutes of ultrasonic time, and 27 mg/L for the liquid to
solid ratio, with a maximum protein yield of 81.86 g/100 g.

2. The solubility of PSPI after pH-shifting treatment was determined by

indexes of the solubility value, the average particle size and zeta potential, as well
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as abundant change of the soluble protein. According to the results, the solubility
of PSPI 8 was 21.7 percent higher than that of the control. However, the zeta
potential and the average particle size of the soluble protein in PSPI 8 did not
differ significantly. According to the SDS-PAGE examination, the enhanced
amount of soluble protein bands at 33 kDa and 25 kDa of PSPI 8 were detected.
PSPI 8 has the optimal solubility, which is crucial for its use in the food products.

3. The indications of water-absorbing capacity, texture analysis, and water
state of LF-NMR were used to investigate the gel characteristics of PSPI after pH-
shifting treatment. The outcomes demonstrated that PSPI 6 and PSPI 8§
significantly enhanced their capacity to absorb water. While the cohesiveness of
all pH-shifting treated PSPI samples showed no significant change from control,
the hardness of PSPI 6 also exhibited a significantly improved value. According
to LF-NMR analysis of the water dynamics of PSPI gels, PSPI 6 had the largest
total amounts of bound water (Ty) and weakly bound water (T5;). According to
these findings, PSPI 6 has the best gel characteristic.

4. The emulsifying capabilities of PSPI after pH-shifting treatment were
detected. The thermal property and protein structural changes of PSPI were also
carried out to further explore the potential causes of emulsification alterations
caused by pH-shifting treatment. According to a differential scanning calorimetry
analysis (DSC), all pH-shifting treated PSPI samples, with the exception of PSPI
2, revealed a significantly change in denaturation temperatures and enthalpies.
According to the protein structural study, PSPI 2, PSPI 4, and PSPI 12 increased
disulfide bond contents by 7.46, 9.28, and 5.01 %, respectively, and the free
sulthydryl group contents of these three samples reduced by 36.69, 44.39, and
29.11%, respectively, showing that the increased disulfide bond contents and
decreased free sulthydryl group contents of PSPI 2, PSPI 4, and PSPI 12 might
be related to the improved emulsifying properties. The emulsion stability
indicators of of PSPI 2, PSPI 4, and PSPI 12 improved by 42.32, 67.58, and
40.87 %, respectively, whereas the emulsifying activity indicators of these three

samples improved by 205.84, 298.98, and 288.69%, respectively. In sum, PSPI 2,
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PSPI 4, and PSPI 12 have the best emulsifying properties.

5. According to the results of solubility, gel properties and emulsifying
properties of PSPIs treated after pH-shifting treatment, the PSPI 6 was chosen to
apply to the technology of pumpkin seed protein isolate sausage based on the
solubility, gel characteristics, and emulsifying qualities of PSPIs treated after pH-

shifting treatment.
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SECTION 4 TECHNOLOGIES OF BISCUITS WITH THE
ADDITION OF PUMPKIN SEED MEAL AND MEAT PRODUCTS
WITH THE ADDITION OF PUMPKIN SEED PROTEIN ISOLATE

4.1 The technology of pumpkin seed meal biscuits

The research of biscuits was carried out at Hezhou University in China,
Sumy National Agricultural University in Ukraine, the results of experiments are
confirmed by relevant research protocols. Research protocols are given in the
Addition A. "Protocols of experimental data". Degustation of biscuits with the
addition of pumpkin seed meal protein isolate was carried out at Hezhou
University in China. Degustation results were recorded in the relevant degustation
protocols. Degustation protocols are given in the Addition B. "Degustation
certificates".

4.1.1 Basic composition analysis of the pumpkin seed meal

Table 4.1
Basic composition analysis of the pumpkin seed meal
Components Pumpkin seed meal
Protein (%) 5091
Fat (%) 11.29
Water (%) 8.44

As can be seen from Table 4.1, the protein, fat, and water content in the
pumpkin seed meal are 50.91%, 11.29%, 8.44%, respectively.

4.1.2 Results of the effect of the addition ratio of low-gluten wheat
powder, pumpkin seed meal powder, and konjac powder on the biscuits’
quality

Texture profile analysis (TPA), also referred to as "two bite tests," can
mimic the chewing motion of the mouth and provide insight into the behavior of
the samples. A twofold compression test is a common technique for identifying
the textural characteristics of food products [130]. The analysis of the texture
profile was used in this work to determine the hardness parameter. The quality of

the biscuits was determined using the organoleptic analysis (Table 4.2).
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Sensory score table

Table 4.2

Items

Evaluation standards

Score

2

3

Shape

Biscuits have a fairly complete form, a clearly appearance,
and a consistent thickness. There is no shrinking, distortion,
foaming, or concave bottom. The fracture surface is stratified

or porous without large holes.

16~20

Shape

The form, the decoration, and the thickness of biscuits are all
relatively complete and uniform. The biscuits have no
distortion, foaming, or bottom concavity. The fracture

surface has significant pores and is generally layered.

8~15

Biscuits lack uniform thickness, clearly appearance and
uniform thickness. There is contraction as well as
deformation. There are visible concave bottom parts that are

devoid of layers and have larger holes.

0~7

Color

The color of biscuits is golden yellow or brown yellow.
There are no brown or white spots on the surface of the

biscuits, and the color is essentially homogeneous.

16~20

The color of biscuits is golden yellow or brown yellow.
There are a few brown or white spots, and the color is

basically homogeneous.

8~15

The color of biscuits is golden yellow or brown yellow.
There are brown or white spots, and the color is not

homogeneous.

0~7

Smell

The aroma of biscuits is strong, with mild pumpkin seed

fragrance, no unpleasantly smell.

22~30

The aroma of biscuits is not strong with mild pumpkin seed

fragrance, and no offensive odour.

8~21

The aroma of biscuits have no pumpkin seed fragrance.

0~7
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continuation of Table 4.2

1 2 3

The sweetness of biscuits is appropriate. The biscuits are
crisp. They don't stick to teeth, either. There are no impure | 22~30

substances exist in biscuits.
Flavor

The sweetness of biscuits is not appropriate. The biscuits are
less crisp. They don't stick to teeth, either. There are no 8~21

impure substances exist in biscuits.

Biscuits taste less sweet or overly sweet. The taste is
Flavor | excessively tough. They stick to teeth easily. There is a few 0~7

impurity chemicals present.

In Table 4.2, the features of biscuits were presented. Ten qualified
individuals worked as sensory evaluators. The grade of the shape, color, smell,
and flavor of each single factor experiment and orthogonal test were examined in
accordance with the sensory score table. The experiment received a total sensory
score of 100 points. Shape, color, scent, and flavor receive comprise 20, 20, 30,
and 30 points, respectively. The greater the overall sensory score, the better the
biscuits each experiment produced.

The three primary ingredients (low-gluten wheat flour, pumpkin seed meal
powder, and konjac powder) have a significant influence on the biscuits' quality,
as can be shown in Fig. 4.1. When low-gluten flour, pumpkin seed meal powder,
and konjac powder were added in a ratio of 2:2:1, or low-gluten flour at 40%,
pumpkin seed meal powder at 40 %, and konjac powder at 20 %, the sensory score
of the product displayed the lowest value among the five experimental levels, and
the hardness showed the highest value. The amount of low-gluten powder and
pumpkin seed meal powder in the dough was relatively high at this ratio, the

gluten network in the dough was dense, and the taste was relatively hard [131].
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The addition of low gluten wheat powder, southern
sunflower seed powder, and konjac powder

Fig. 4.1 The effect of the addition ratio of low-gluten wheat powder,

pumpkin seed meal powder, and konjac powder on the biscuits’ quality

Comparatively to the addition ratio of 2: 1, the sensory ratings were higher
when the addition ratio was 1.5: 2: 1.5 and 1: 2: 1. With addition ratios of 2: 1: 1,
1.5:2: 1.5, and 1: 2: 1, the mixture had a comparatively high amount of pumpkin
seed meal powder. The highest level of the sensory score was attained with an
addition ratio of 2: 1: 1. The biscuits' hardness was lowest at this ratio, and their
flavor is appropriate and well-balanced. The sensory score was quite low when
the formula ratio is 1: 1: 1, namely low-gluten wheat flour of 33.3 %, pumpkin
seed meal powder of 33.3 %, and konjac powder of 33.3 %. As a result, orthogonal
experiments were conducted using the addition ratios of low-gluten wheat powder,
pumpkin seed meal, and konjac powder of 1:2:1, 2:2:1, and 2:1:1.

4.1.3 Results of the effect of the addition ratio of plant oil and butter
on the biscuits’ quality

As shown in Fig. 4.2, the total amount of plant oil and butter was 16%,
which remained constant throughout all levels. The sensory score of the biscuit
increased as the amount of plant oil reduced from 8 % to 4 %. When plant oil and

butter were added in proportions of 4 % and 12 %, the biscuits' hardness and
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crispiness increased, the biscuits had a significantly sensory score with loose

texture, smooth and bright surface.
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The addition of plant oil and butter

Fig. 4.2 The effect of the addition ratio of plant oil and butter on the

biscuits’ quality

The sensory score showed reduced value when the amount of plant oil
reduced from 4 % to 0 % and the amount of butter increased from 12 % to 16 %.
When the butter content exceeded 12 %, the flavor was significantly greasy. The
plant oil amounts of 6 %, 4 %, and 2 % (along with butter amounts of 10 %, 12 %,
and 14 %) were chosen for orthogonal tests.

4.1.4 Results of the effect of the addition of maltitol on the biscuits’
quality

The sensory score increased when the amount of maltitol increased from 15 %
to 20 %, as presented in Fig. 4.3. The biscuit had a comparatively less sweet flavor
when maltitol addition was less than 20 %, the biscuit had relatively less sweet

taste, thus the taste showed a little bit bitter and sensory score was relatively low.
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Fig. 4.3 The effect of the addition amount of maltitol on the biscuits’
quality

The addition of maltitol would also make the dough tough, which could
influence the flavor. The sweetness flavor and the bitter taste blended well
together when the addition amount of maltitol was 20 %, of which the sensory
score was the highest. When the maltitol content exceeded 20 %, the biscuit was

too sweet and greasier.

4.1.5 Results of orthogonal test

The result of the orthogonal test was displayed in Table 4.3. The factor
priority of each factor on the biscuits' sensory score was determined. The findings
demonstrated that addition ratio of low-gluten wheat powder, pumpkin seed meal,
and konjac powder (A) had a greater impact on the sensory score of the biscuits,

followed by maltitol (B) as well as plant oil and butter (C).
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Table 4.3

Results of orthogonal test

No. A Blank B C Hardness/g Sensory
score
1 1 1 1 1 18432.49 86.3
2 1 2 2 2 17166.90 84
3 1 3 3 3 10119.40 87.3
4 2 1 2 3 15623.96 84.7
5 2 2 3 1 4925.87 85.3
6 2 3 1 2 12733.80 84
7 3 1 3 2 26294.74 86
8 3 2 1 3 15704.07 87
9 3 3 2 1 12593.94 88
K1 257.6 257 257.3 259.6 - -
K2 24 26.3 256.7 254 - -
K3 261 259.3 258.6 259 - -
R 7 3 1.9 5.6 - -
Factor Priority ACB
Optimal combination A3;CB;3

The best formula was A3;C;Bs. Based on the formula, the addition ratio of
low-gluten wheat powder, pumpkin seed meal, and konjac powder was 2:1:1. The
amounts of butter and plant oil were 2 % and 14 %, respectively. Additionally,
the amount of maltitol was 20 %. The confirmation experiment revealed that the
sensory score for the optima formula was 89.3, demonstrating the reliability of
the result. Under this formulation condition, the biscuits have a crunchy flavor

and a mild pumpkin seed flavor.
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4.1.6 Results of the nutritional indicators of pumpkin seed meal
biscuits
The contents of protein, fat, ash, total carbohydrate, and water in pumpkin
seed meal biscuit were analyzed, which was showed in Table 4.4.
Table 4.4

Nutritional indicators

Biscuits (with | Biscuits (without | Danisa Butter
Items addition of PSM, | addition of PSM, Cookies,
g/100 g g/100 g g/100 g
Protein 20.4 19.5 6.2
Fat 18.0 18.6 243
Ash 1.8 1.7 -
Available
carbohydrate 101 49 )
Dietary fiber 19.1 18.3 -
Total Carbohydrate 59.2 60.2 66.2
Water 0.6 0.6 -

The results showed that compared to biscuits without the addition of
pumpkin seed meal, biscuits with the addition of pumpkin seed meal had higher
protein content (20.4 %), lower fat content (18.0 %), and lower carbohydrate
content (59.2 %, including dietary fiber about 19.1 % and available carbohydrate
about 40.1 %). Additionally, the biscuits added with pumpkin seed meal were
healthier than the well-known Danisa Butter Cookies biscuits since they had more
protein and less fat. The biscuits had a dietary fiber level higher than 6 g/100 g
(solid), which is considered rich in dietary fiber in accordance with the GB 28050-
2011 National Standard for Food Safety Prepackaged Food Nutrition Labeling
General Rules of China. The 19.1 g/100 g dietary fiber content of the biscuits we
obtained is much higher than the 6 g/100 g level.
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Table 4.5

Minerals of pumpkin seed meal biscuits

Minerals

Na (mg/100g) 3204+4.69

P (mg/100g) 97+2.18
Ca (mg/100g) 356+6.91
Mg (mg/100g) 27+1.14

K (mg/100g) 152+1.63
Fe (mg/100g) 0.9+0.17
Zn (mg/100g) 0.82+0.11
Mg (mg/100g) 0.58+0.28
Cu (mg/100g) 0.026+0.0042

The minerals needed by the human body are the inorganic substances in the
composition of the human body (such as bone, teeth, hair, muscle, blood, etc.).
They are the elements that regulate the physiological functions (pH and osmotic
pressure of body fluids). The minerals include microminerals and trace elements.
The microminerals of Na, P, Ca, Mg, as well as K and their contents detected in
in pumpkin seed meal biscuits were 320, 97, 356, 27, and 152 mg/100 g
respectively. The trace elements of Fe, Zn, Mn as well as Cu, and their contents
in biscuits were 0.9, 0.82, 0.58 and 0.026 mg/100 g, respectively, which suggested
that the pumpkin seed meal biscuits can provide the body with certain mineral
elements.

4.1.7 The GI value and digestive property of pumpkin seed meal
biscuits

The GI value of food can be utilized as an efficient indication of food
triggering a human postprandial blood glucose response because it can more
closely reflect the physiological state of human blood glucose changes after food

intake. The postprandial blood sugar was measured using a portable glucose meter.
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Fig. 4.4 Blood sugar curve

Fig. 4.4 depicts the postprandial blood glucose curves following

consumption of 40 g of accessible carbohydrate from pumpkin seed meal biscuits

and 40 g of glucose. Among the findings before 90 min, the glucose intake curve

was steeper and higher than that of the biscuits added with pumpkin seed meal.

The curve for ingesting glucose also decreased to a lower value than that of

pumpkin seed meal after 90 minutes. The biscuits added with pumpkin seed meal

had a GI vale of 40.5.
Table 4.6
Digestive characteristics of pumpkin seed meal biscuits
Starch
_ . 10 20 30 60 90 120 150 180
digestion . : . : : : : .
min min min min min min min min
rate
Control | 23.94 | 33.58 | 56.29 | 62.36 | 76.88 | 78.21 | 78.33 | 7891
(%) +2.79 | £3.37 | £3.82 | £2.34 | £3.47 | £2.33 | £3.28 | +3.54
Biscuits 6.52 | 17.37 | 21.45 | 26.39 | 38.47 | 41.66 | 42.12 | 43.35
(%) +1.23 | £2.22 | £2.53 | £3.57 | £2.38 | £3.59 | £3.58 | £2.31

110



As can be seen from Table 4.6, the hydrolysis rate of control group and
pumpkin seed meal biscuits increased rapidly from 0 to 30 min. The hydrolysis
rate of pumpkin seed meal biscuits increased from 90 to 180 min, and the
hydrolysis rate was 43.35 % at 180 min. However, the hydrolysis rate of the
control group increased more slowly than that of pumpkin seed meal biscuits,
which reached 78.91% at 180 min. The difference between the control group and
pumpkin seed meal biscuits might be resulted of the addition pumpkin seed meal
provide more dietary fiber, which formed a network structure and limited the
digestion of pumpkin seed meal biscuits.

4.1.8 Heavy elements, radioactive elements, and microbiological
analysis of pumpkin seed meal biscuits

Table 4.7

Heavy elements, radioactive elements, and microbiological analysis of

pumpkin seed meal biscuits

Heavy elements

Pb (mg/kg) 0.017+0.0076
As (mg/kg) 0.021+0.011
Cd (mg/kg) 0.0021+0.0011
Hg (mg/kg) 0.0028+0.0013
Radioactive elements
Cs-137 Not detected
Sr-90 Not detected

Microbiological analysis

Total microbial population (CFU/g) 21

Staphylococcus aureus count (CFU/g) Not detected

The heavy elements of Pb, As, Cd and Hg were 0.017, 0.021, 0.0021, and
0.0028 mg/kg, respectively. The radioactive elements like Cs-137 and Sr-90 were
not detected. The total number of bacterial colonies was 21 CFU/g and the

Staphylococcus aureus was not detected. This result meets the requirements of the
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National food safety standards.

4.2 Study on pumpkin seed protein isolate meat product

The research of meat products was carried out at Hezhou University in

China, Sumy National Agricultural University in Ukraine, the results of

experiments are confirmed by relevant research protocols. Research protocols are

given in the addition A. "Protocols of experimental data". Degustation of meat

products with the addition of pumpkin seed meal protein isolate was carried out

at Hezhou University in China. Degustation results were recorded in the relevant

degustation protocols. Degustation protocols are given in the Addition B.

"Degustation certificates".

4.2.1 The effect of pumpkin seed protein isolates on the quality of meat

product
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Fig. 4.5 Effect of pumpkin seed protein isolates on the quality of meat

product
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When oilseed meal proteins applied practically, the large percentage of
oilseed meal proteins utilized in meat products would result in a loss in water
absorption, soft quality structures, poor cohesiveness, and so on. As a result, the
amount of pumpkin seed protein isolate was kept to a minimum in this experiment.
As depicted in Fig. 4.5, the addition of 0.75 g/100 g of pumpkin seed protein
isolate resulted in the maximum level of sausage hardness, while 3.75 g/100 g
resulted in the lowest degree of sausage hardness. When the addition value of
pumpkin seed protein isolates increased from 0.75 to 2.25 g/100 g, the sensory
score displayed improved value. Due to the presence of bitter peptides, the
sensory value of the sausages dropped as a result of the increased pumpkin seed
protein isolates from 2.25 to 3.75 g/100 g, which caused them bitter taste. The
average sensory score reached highest value when the pumpkin seed protein
isolates of 2.25 g/100 g were added. Thus, the three levels of pumpkin seed protein
isolate (3.0, 4.5, and 6.0 g) were chosen for the orthogonal test.

4.2.2 The effect of lean meat on the quality of meat product
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Fig. 4.6 Effect of lean meat on the quality of meat product

113



As illustrated in Fig. 4.6, the sensory score improved when the addition of
lean meat increased from 50 to 70 g/100 g. The sausage structure became
tightened in this range due to the increasing lean meat content, and the value of
the sausage's hardness and meat flavor also improved. The sensory score declined
as the addition of lean meat improved from 70 to 90 g/100 g, as aresult, increasing
the hardness of the sausage and making the sausage structure tighter. Thus, three
levels of lean meat (60, 70, and 80 g/100 g) were chosen to conduct an orthogonal
test according to the sensory score.

4.2.3 The effect of cooking time on the quality of meat product
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Sensory score

Fig. 4.7 Effect of cooking time on the quality of meat product

As presented in Fig. 4.7, the sensory score improved first and subsequently
decreased when the cooking time increased. When the cooking time was extended
from 30 to 40 minutes, the meat's aroma increased and the sausage's structure
became tightened. When the cooking time was raised from 40 to 50 min, the
sausage's structure became too tight and the fat within kept flowing out, which
caused the casing broke. Thus, the three degrees of cooking time (35, 40, and 45
min) were chosen for the orthogonal test.
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4.2.4 The effect of baking time on the quality of meat product
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Fig. 4.8 Effect of baking time on the quality of meat product

Because the sausage's casing became tighter and chewier as baking time

increased from 1 hour to 2.5 hours, the sensory score increased, as illustrated in

Fig. 4.8. The sensory score was highest when the sausage baked for 2.5 hours.

When the baking time was higher than 2.5 h, the sausage's ability to hold water

reduced, its surface appeared uneven, and its hardness increased. Thus, the baking

time of 2.5 hours was chosen as the fixed value of the orthogonal test based on

the sensory assessment scores of these five levels.

4.2.5 Results of orthogonal test

Table 4.8
Results of orthogonal test
PSPI Lean meat | Cooking Sensory
No Blank
addition addition time score

1 2 3 4 5 6

1 1 1 1 1 6.5

2 1 2 2 2 5.6

115



continuation of Table 4.8

3 1 3 3 3 8.2
4 2 1 2 3 6.8
5 2 2 3 1 5.6
6 2 3 1 2 6.8
7 3 1 3 2 5.8
8 3 2 1 3 5.4
9 3 3 2 1 5
K1 19.7 19.1 18.7 17.1 -
K2 18.2 19.4 17.4 18.2 -
K3 16.2 19.4 19 19.8 -
kl 6.6 6.4 6.2 5.7 -
k2 6.1 6.5 5.8 6.1 -
k3 5.4 6.5 6.3 6.6 -
R 1.2 0.1 0.5 0.9 -
Factor Priority ACB
Optimal combination A1C3Bs

XY

Fig. 4.9 Final product of the meat product

The range (R) shows how much the variables affect the indicators. The

range's impact on the sausage's quality increases as it gets wider. According to the
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analysis of the data in Table 4.8, the amount of pumpkin seed protein isolate,
followed by the cooking time and the quantity of lean meat, had the biggest effects
on the sausage quality. A;C;B;, which is shown in Table 4.8, is the optimal
sausage formula parameters for pumpkin seed protein isolate. The optimal amount
was pumpkin seed protein isolate of 1.5 g/ 100 g, lean meat of 80 g/ 100 g, and
cooking time of 45 min. Results from orthogonal tests were triple-verified. The
sensory score was 8.5 in the experiments that were verified. This is consistent
with the orthogonal test.
4.2.6 Results of the nutritional indicators of pumpkin seed protein
isolate meat product
Table 4.9

Nutritional indicators

. Sausage (With addition Sausage (Without the
Indicators
of PSPI) addition of PSPI)
Water (g/100 g) 51.16 52.23
Ash (g/100 g) 2.26 2.26
Protein (g/100 g) 15.92 15.22
Fat (g/100 g) 22.73 23.15

As compared to the sausage without addition of PSPI, the amount of water,
ash, protein, fat of pumpkin seed protein isolate sausage was 51.16, 2.26, 15.92,
and 22.73 g/100 g, respectively. The sausage with the addition of pumpkin seed
protein isolate contained higher protein and lower fat, which suggested that this

kind of sausage is more benefit for human health.

Table 4.10
Minerals of pumpkin seed protein isolate meat product
Minerals
1 2
Na (mg/100g) 2230.1+10.54
P (mg/100g) 189+3.35
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continuation of Table 4.10

1 2

Ca (mg/100g) 17+0.82
Mg (mg/100g) 52+1.35

K (mg/100g) 453+7.23
Fe (mg/100g) 6.3+0.88
Zn (mg/100g) 6.53+0.87
Mn (mg/100g) 0.33+0.17
Cu (mg/100g) 0.018+0.0061

Minerals are one of the seven essential nutrients, which perform an
important role in sausages. They cannot be synthesized in the body and must
absorb through food or drinking water. The microminerals detected in this
experiment were Na, P, Ca, Mg, as well as K and their contents in sausages were
2230.1, 189, 17, and 52 mg/100 g respectively. The trace elements determined in
this study were Fe, Zn, Mn as well as Cu, and their contents in sausages were 6.3,
6.53, 0.33 and 0.018 mg/100 g, respectively. This result suggested that the
pumpkin seed protein sausage can provide the body with certain mineral elements.

4.2.7 The digestibility of pumpkin seed protein isolate meat product

Table 4.11
Digestibility of pumpkin seed protein isolate meat product
Digestibility Results
Digestibilit
¢ Y 72.33+£3.72

Gastric enzyme (%)

Digestibility of Gastric enzyme and
84.54+1.68

pancreatic enzyme (%)

After digestion of gastric enzyme, the digestibility was 72.33%. After
further digested by the pancreatic enzymes, the digestibility was 84.54%.
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4.2.8 Heavy elements, radioactive elements, and microbiological
analysis of pumpkin seed protein isolate sausage

Table 4.12

Heavy elements, radioactive elements, and microbiological analysis of

pumpkin seed protein isolate meat product

Heavy elements

Pb (mg/kg) 0.023+0.0093
As (mg/kg) 0.171+£0.068
Cd (mg/kg) 0.013+0.091
Hg (mg/kg) 0.0041+0.0025
Radioactive elements
Cs-137 Not detected
Sr-90 Not detected

Microbiocidal analysis

Total microbial population (CFU/g) 73

Staphylococcus aureus count

(CFU/g)

Not detected

The heavy elements of Pb, As, Cd, and mercury were 0.023, 0.171, 0.0013,
and 0.0041 mg/kg, respectively, which satisfy the national food safety standards.
The radioactive elements of Cesium-137 and Strontium-90 were not detected in
this study. After determination, the total number of bacterial colonies was 73
CFU/g and the Staphylococcus aureus was not detected. This result meets the
requirements of the National food safety standards.

Conclusions to Section 4

1. The processing technology of pumpkin seed meal biscuits was optimized
by single factor experiments and orthogonal experiments. The results suggested
that with the increase of pumpkin seed meal, the hardness of the biscuits increased
first and then decreased. When the ratio of low-gluten wheat powder, pumpkin

seed meal, and konjac powder of 2:1:1, the amount of plant oil and butter of 4%
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and 12%, respectively, and the amount of maltitol of 20%, the biscuits showed
the best flavor and are more acceptable for consumers.

2. The nutritional composition and blood glucose curve of biscuits under
the optimal process conditions were determined. The results showed that the
biscuits contained proteins, fats, carbohydrates, minerals (K, Ca, F, Cu, Sn, Sr,
Mg, Al, Co, Mo), and high dietary fiber. Microbiology analysis, heavy metal
determination, and radioactive element detection showed that they meet the food
safety requirements.

3. According to the single factor test and orthogonal test, the optimal
condition was pumpkin seed protein isolate of 1.5 g/100 g, lean meat of 80 g/100
g, and cooking time of 45 min under the basic formula. The addition of pumpkin
seed protein isolate can reduce the addition of animal meat products, thus reducing
fat intake and good for human health.

4. The nutritional composition showed that the products contained moisture
of 51.16 g/100 g, ash of 2.26 g/100 g, protein of 15.22 g/100 g and fat of 23.15
g/100 g and minerals. Microbiology analysis, heavy metal determination, and

radioactive element detection showed that they meet the food safety requirements.
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SECTION 5 PRACTICAL IMPLEMENTATION OF PUMPKIN
SEED MEAL PROTEIN ISOLATE AND FOOD PRODUCTS USING IT

In this section, the results of determining the socio-economic effect of the
introduction of semi-finished products from pumpkin seed meal (pumpkin seed
meal protein isolate) and culinary products using it are given, the cost is calculated,
and generalized data on the approval of the research results are given. The
economic feasibility of introducing developments into the practical activities of
food industry enterprises and restaurant establishments has been proven.

5.1 Determination of the socio-economic effect of the introduction of
the semi-finished product production technology from pumpkin seed meal

The assessment of the socio-economic effect of the introduction of semi-
finished products from pumpkin seed meal (pumpkin seed meal protein isolate)
was carried out taking into account the following provisions.

In today's conditions, the formation of investment and current business
activities of restaurant establishments is based on the search for innovations that
can be brought to the stage of industrial application. From these positions, the
technology of semi-finished products from pumpkin seed meal (pumpkin seed
meal protein isolate) is quite attractive. Firstly, this technology implements the
main components of the innovative development strategy - marketing,
technological, organizational, technical, and secondly, the technological
principles of obtaining semi-finished products from vegetable seeds are
determined and substantiated during the research, which allow expanding the
range of products, which according to marketing forecasts will be in demand by
consumers.

The proposed technology involves complex processing of vegetable seeds,
which was previously not used in the food industry due to the lack of industrial
growing technologies. This approach to the processing of vegetable seeds makes
it possible to reduce the cost of production and make it affordable from an
economic point of view for the broad strata of the population of Ukraine, to
increase the efficiency of production.

It 1s positive that pumpkin seed meal purchased from oil processing
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enterprises of Ukraine is used as the main raw material in the technological cycle
of pumpkin seed meal protein isolate production, which to a certain extent reduces
the risks arising from the use of imported raw materials, namely, increased costs
for transportation and storage, non-compliance with the delivery date, etc. The
creation and implementation of such technologies is relevant in the conditions of
the modern market economy of the state and is a priority direction of its
development.

The technology of the semi-finished vegetable seed meal (pumpkin seed
meal protein isolate) involves the use of natural raw materials of plant origin -
pumpkin seeds. Under these conditions, the creation of products with high
nutritional and biological value is ensured, which contributes to ensuring the
health of consumers and increasing their working capacity.

A direct quantitative assessment of the effectiveness of this technology was
carried out by calculating the cost of new products in comparison with the cost of
market analogues (soybean protein isolate). To determine the cost of production
at the first stage, the cost of raw materials and materials, which are necessary for
the production of 1000 kg of semi-finished products from pumpkin seed meal,
was calculated. Costs at each technological stage of the production of semi-
finished products from pumpkin seed meal (pumpkin seed meal protein isolate)
and the necessary equipment for this are shown in the table. 5.1.

Table 5.1

Scheme of cost modeling in the technology of a semi-finished product

from pumpkin seed meal

. . ' Equipment/storage
Stages of production Articles of expenditure _
space required
1 2 3

Purchase of pumpkin | Purchase of pumpkin seed

seed meal and its meal Composition of dry
storage for use in the Electricity products
technological process Workforce
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continuation of Table 5.1

1 2 3
' . ' Water supply Stainless steel
Dispersion of flour in — . .
Electricity containers with a total
water | f1
Workforce voime ot 1m
Protein extraction in an Electricity Mixer, production
alkaline environment Workforce table
Water supply
. . _ The centrifuge is
Centrifugation Electricity _ .
industrial
Workforce
Protein extraction in Electricity Mixer, production
acidic medium Workforce table
Water supply
. . _ The centrifuge is
Centrifugation Electricity . .
industrial
Workforce
Drod Electricity Drvi b
rying rying cabinet
Workforce
Packaging materials Polystyrene bags,
Packaging and labeling Electricity vacuum cleaner ,
Workforce production table, label
Electricity Composition of dry
Storage
Workforce products

Table 5.1 data make it possible to summarize the main items of costs in the
production of a semi-finished product from pumpkin seed meal (pumpkin seed
meal protein isolate), which is necessary to determine the total cost of production.

For a better understanding of the process of making a semi-finished product
from pumpkin seed meal (pumpkin seed meal protein isolate), the costs of

purchasing the necessary equipment for starting production and the costs of its
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operation have been calculated, according to the technical characteristics listed in

the table. 5.2.

Table 5.2
Costs of the main means of production and their operation
Quantity
Nec essary based on 1t of Electricity Water Market
. Brand, sizes manufactured | consumption | consumption | value as of
cquip ment products, per 1t, kW per 1t, liters | 2023, UAH.
piece
Stainless
Barrel on legs
steel
_ with stainless 2 - 800 77400
container )
steel drain
0.5m’
IP 180 XP BA
Mixer Sirman 4 22 300 1232120
1422x700x1717
The
_ LW355*1250-N
centrifuge 1 37.5 - 535000
2900%x1820x1802
1s industrial
Drying SP-1130
3 180 - 551700
cabinet 904x1401%900
Industrial Chimneybud,
2 - - 38626
table 1800%x700%x850
Vacuum
packaging
Vacuumizer machine 3 2.64 - 16350
"Status SV-2000"
420x270%x170
In total 2451196

Table 5.2 data make it possible to calculate the cost of production, which

will make it possible to determine the price range for a semi-finished product from
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pumpkin seed meal (pumpkin seed meal protein isolate).

To calculate the full cost of production, we took into account the cost of all

costs for the production and sale of manufactured products as of 2023 in Ukraine

(Table 5.3).

Table 5.3

Calculation of the cost of a semi-finished product from pumpkin seed

meal (pumpkin seed meal protein isolate)

Based on
1000 kg of
_ . Production factors per 1 .
Cost items for the production and semi-
ton of semi-finished
sale of semi-finished products finished
products
product as of
2023, UAH
1 2 3
Purchase of raw materials (60
2000 tons 12000
UAH/kg)
8 people/4 people per
Labor force (number of employees shift/12 hour working 58262 4
and average daily wages) day/15 working days per .
month
Delivery of 1t of raw
Transportation ' 7500
materials once a day
Electricity 242.14 kW 1150,165
Water supply 1100 liters 35,915
Rent of production premises 100
1 day 700
m 2
1000 polystyrene bags
Product labeling and packaging (Vacuum bag PA/PE 3200
transparent food)
Production cost - 82848.48
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continuation of Table 5.3

1 2 3
Equipment cost 2451196 -
Costs for preparation, equipment 3.5% of the equipment
and development of production cost )
Depreciation of equipment taking
into account the costs of starting 2536987.86 UAH/year 704.72
production (based on 10 years)
Costs for unsold products during 2.5% of the production 2071 21
the storage period cost
Costs due to technical failure 1% of the production cost 828.48
Enterprise income tax 2 group of | Based on the production
single tax payers 20% of the of 30 tons of semi- 447
minimum wage (1340 finished products per
UAH/month ) month
EUYV of the enterprise 2 group of | Based on the production
payers of the single tax 22% of the of 30 tons of semi- 491
minimum wage (1474 finished products per
UAH/month ) month
The minimum payment of Based on the production
personal income tax is 18% of the of 30 tons of semi- 1216
minimum wage (1206 finished products per
UAH/month ) for an employee month (8 employees)
The minimum payment of social | Based on the production
security 1s 22% of the minimum of 30 tons of semi- 203 1
wage (1474 UAH/month ) for an finished products per
employee month (8 employees)
The cost price is 1000 kg 87261.39
Enterprise profit (minimum 15% markup) 13089.21
The cost is 1000 kg 100350.6
VAT 20% 20070.12
Selling price 1000 kg 120420.72
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The average statistical rate of output from 1 ton of raw material (pumpkin
seed meal) 1s 550 kg on average, but the protein isolate yield at the level of 500
kg was used in the calculations, because the content of crude protein in the meal
can differ significantly. Since calculations are made based on 1 ton of finished
products, it 1s established that 1 day will be spent on its production. The rent of a
production space of 100 m 2 was determined on the basis of 1 working day with a
total cost of 21,000 UAH for 30 days of rent. Labor costs were calculated in
accordance with the Law of Ukraine "On the State Budget of Ukraine for 2023"
dated November 3, 2022 Ne 2710 - IX and amount to UAH 40.46/hour with a 12-
hour shift work schedule. According to the tariffs for 2023, which are presented
separately for each region in Ukraine, the average cost of 1 kW of electricity for
voltage class two enterprises consuming more than 750 kW per month is UAH
4.75/kW. The cost of 1 m 3 of water on average in Ukraine and the tariff for
centralized water supply and drainage services in the amount of UAH 32.65 are
taken into account. After analyzing the freight transportation market in the sector
of up to 5 tons, the cost per 1 km, on average in Ukraine, is UAH 15/km. The
maximum distance of delivery of raw materials according to the maximum
profitability of production is noted to be no more than 500 km, which is taken as
a basis for calculations. The costs of preparation, equipment and mastering the
production of products make up 3.5% of the cost of the equipment. Costs for
unsold products during the storage period are 2.5% of the production cost. Costs
due to technical defects make up 1% of the production cost.

Thus, the calculations made it possible to determine the selling price of
1000 kg of the developed product, which is 120420.72 UAH

[t was determined that the introduction of semi-finished product technology
in restaurants and food industry enterprises will allow the business entity to
receive a profit of UAH 13.09...112.73 thousand for each ton of sold products.

To determine the selling price of a semi-finished product made from
pumpkin seed meal (pumpkin seed meal protein isolate), the market price of its

analogue, soy protein isolate, was taken into account, which was 250 UAH/kg on
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average (the selling price of soy protein isolate is quite high, considering the
average price of soy meal, which is UAH 25/kg, which is 58.3% lower than the
price of pumpkin seed meal) as of 2023. Therefore, taking into account that the
cost of pumpkin seed meal protein isolate is UAH 87.26/kg, the producers of this
product can freely set the market price, determining the markup in the range from
15% (minimum markup) to 129.2% (maximum markup) at its discretion and
depending on the situation in the region of sale and on the protein isolate market.
This possibility of choosing a price will allow it to be adapted to the economy of
the region and create the most competitive products from pumpkin seed meal

protein isolate while maximizing profit.

5.2 Implementation of research results into practice

Based on the results of the innovative strategy of new product development,
theoretical and experimental research, the technology of semi-finished products
made from pumpkin seed meal (pumpkin seed meal protein isolate) and culinary
products using it was tested and implemented in restaurants. The technical
documentations TS 10.8-04718013-006:2022 "Pumpkin protein" (Addition C)
and TS 10.3-04718013-008:2022 "Concentrated and dried taro products"
(Addition D) was developed and approved, which regulates the technical
requirements and technological process of production.

Developed and approved regulatory documentation in the People's
Republic of China Q/YTBG-0001S-2022 "Pumpkin Seed Meal Cookies"
(Addition E); Q/YTBG-0002S-2022 "Pumpkin Seed Protein Isolate Sausage"
(Addition F); Q/YTBG-0003S-2022 "Pumpkin Seed Protein Isolate Cookies"
(Addition G), which regulates the technical requirements and technological
process of production at a food enterprise.

The semi-finished product made from pumpkin seed meal (pumpkin seed
meal protein isolate) was introduced at the specialized enterprises, which is shown

in Table 5.4.
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Table 5.4
Certificates of implementation of a semi-finished product from

pumpkin seed meal (pumpkin seed meal protein isolate)

Enterprise Name Addition
Technology of sausages using protein
. = © . =P Addition H
isolate from pumpkin seed meal
Technology of biscuits using protein
i &P Addition I

isolate from pumpkin seed meal
Individual

' Technology of pork sausages using -
entrepreneur "Filon Addition J
concentrated taro products

AM."
Technology of meat pate using protein
. = P . =P Addition K
isolate from pumpkin seed meal
Technology of duck meat sausages
] Addition L
using concentrated taro products
Technology of sausages using protein
_ . =P Addition M
isolate from pumpkin seed meal
Technology of biscuits using protein
. = . P Addition N
isolate from pumpkin seed meal
Individual

Technology of pork sausages using N
entrepreneur Addition O
concentrated taro products

"Klymenko L.O."
Technology of meat pate using protein
_ . Addition P
isolate from pumpkin seed meal
Technology of duck meat sausages
Addition Q

using concentrated taro products

Shenzhen Wah Tai | Pumpkin Seed Protein Isolate Sausage | Addition R

Xing Foods Co., Ltd. | Pumpkin Seed Protein Isolate Cookies | Addition S

The profitability of products from the sale of the experimental and
industrial batch is shown in fig. 5.1.

According to fig. 5.1, profitability of products from the sale of a research
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and industrial batch in the amount of 30 kg of finished products is at a high level.
The proposed semi-finished product from pumpkin seed meal (pumpkin seed
meal protein isolate) and examples of its use in optimized recipes for
confectionery and sausage products allow the economically efficient use of semi-
finished pumpkin seed meal (pumpkin seed meal protein isolate) at any food

enterprises in Ukraine and China.

50 + =
40 - .
.30 - N
2 _ _
20 + ]
10
O _
Sausages Biscuits with Pork Meat pate  Duck meat
with protein  protein sausages with protein  sausages
isolate isolate with isolate with
concentrated concentrated
taro products taro products

O Individual entrepreneur "Filon A.M."
& Individual entrepreneur "Klymenko L.O."
@ Shenzhen Wah Tai Xing Foods Co., Ltd.

Fig. 5.1. Product profitability

Conclusions to Section 5

1. Semi-finished products from pumpkin seed meal (pumpkin seed meal
protein isolate) and culinary products using it at food enterprises and restaurant
establishments was carried out. It is shown that the determined technological

principles of production of new products make it possible to ensure complex
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processing of pumpkin seeds, which helps to reduce the cost of production and
increase the efficiency of the technological process.

2. A complex of organizational and technical measures was carried out to
introduce new technologies at food enterprises and restaurant establishments:
Individual entrepreneur "Filon A.M.", Shenzhen Wah Tai Xing Foods Co., Ltd.,
Individual entrepreneur "Klymenko L.O.".

3. The calculations made it possible to determine the selling price of 1000
kg of the developed product, which is 120420.72 UAH. It was determined that the
introduction of semi-finished product technology in restaurants and food industry
enterprises will allow the business entity to receive a profit of UAH 13.09...112.73

thousand for each ton of sold products.
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CONCLUSIONS

1. The technology scheme of producing pumpkin seed protein isolate was
studied, and the extraction rate and protein purity of pumpkin seed protein isolate
in pumpkin seed meal was improved by ultrasound-assisted alkali-soluble acid
precipitation extraction method. With the improved technology, the extraction rate
of pumpkin seed protein isolate can reach and the protein purity can reach.

2. The functional properties of pumpkin seed protein isolate were improved
by pH-shifting, and it was found that this method could significantly improve the
gel properties, solubility and emulsification of pumpkin seed protein isolate,
which was effective for the expand applications of pumpkin seed protein isolate
in different types of food products.

3. On the basis of theoretical generalization and experimental research, it is
proved that pumpkin seed cake and pumpkin seed protein isolate can be used as
food raw materials to add to the product, providing additional nutritional
components and functional characteristics for the product, which is suitable and
possible. Pumpkin seed cake cookies have been shown to have the ability to lower
the glycemic index, which is beneficial for reducing obesity, increasing
gastrointestinal motility and maintaining intestinal health. The sausage with
pumpkin seed protein isolate proves that pumpkin seed protein isolate can replace
part of meat to be added to the sausage, which will reduce the intake of animal fat
and be more beneficial to human health.

4. The formulations of pumpkin seed meal biscuits and pumpkin seed
protein isolate sausage were determined by single factor experiments and
orthogonal experiments. For biscuits, the optimal addition amount of the ratio of
the main material (low-gluten wheat powder, pumpkin seed meal, and konjac
powder) was 2:1:1, the amount of plant oil and butter was 4 % and 12 %,
respectively, and maltitol amount was 20 %. For sausage, the optimal addition
amount of pumpkin seed protein isolate was 1.5 g/100 g, lean meat was 80 g/100
g, cooking time was 45 min, and baking time was 2.5 h. Under these conditions,

the biscuit and sausage have high acceptability. The heavy metal content, the total
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bacterial count and staphylococcus aureus can meet the food safety standard.

5. The addition of pumpkin seed meal to biscuits can improve the protein
content, from 19.5 to 20.4 g/100 g, and also increase the dietary fiber, from 18.3
to 19.1. While adding pumpkin seed protein isolate to the sausage can improve
the protein from 14.72 to 15.22 g/100 g, and also reduce the fat from 24.13 to
23.15 g/100 g.

6. Industrial tests of the developed technology have shown that the
introduction of semi-finished technology (pumpkin seed protein isolate) in certain
restaurants and food industry enterprises can help reduce production costs and

increase company profits.
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ADDITIONS



Addition A

"Protocols of experimental data"



SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 1
from January 29, 2020

1. Indicators of basic composition analysis of the pumpkin seed meal*

Indicators Pumpkin seed meal Method name and number
Protein (%) 50.9147.52 K fglghé ggg_’;‘_gig?g)‘m
Fat (%) 11.2041.45 (S(g’ Ehé%to‘ffgg‘gi%
Waeroo | samozs | e mae

2. Results of single factor experiments of extraction of pumpkin seed protein

isolate *
Single factor experiments Yield (%0) TR
number

Ratio of solid to liquid, 1:20 79.84+0.032 Weight Measurement
Ratio of solid to liquid, 1:25 79.96+0.015 Weight Measurement
Ratio of solid to liquid, 1:30 78.82+0.010 Weight Measurement
Ratio of solid to liquid, 1:35 78.07+0.018 Weight Measurement
Ratio of solid to liquid, 1:40 78.51+0.013 Weight Measurement
Extraction power of 300 W 76.70+0.014 Weight Measurement
Extraction power of 350 W 75.63=0.027 Weight Measurement
Extraction power of 400 W 77.03+0.013 Weight Measurement
Extraction power of 450 W 79.42+0.023 Weight Measurement
Extraction power of 500 W 74.71+0.011 Weight Measurement

Extraction time of 10 min 73.22+0.031 Weight Measurement

Extraction time of 15 min 71.3340.028 Weight Measurement

Extraction time of 20 min 78.97=0.016 Weight Measurement




Extraction time of 25 min 78.13+0.022 Weight Measurement

Extraction time of 30 min 76.85+£0.017 Weight Measurement

*Statistical processing of the experimental data given in the dissertation was carried out for
three measurements of all studied properties. The final results in the tables were given in the form of
X+AX, where X is the average value. Statistical processing of experimental data was carried out using
software products OriginPro v.8 and Excel with Microsoft Office v.10.

3. Results of Box-Behnken design arrangement, responses for protein yield
of ultrasound-assisted alkaline extraction on pumpkin seed protein isolate

(PSPI)

X Method
Xy Xy Ratio of | Yield | Predicted | name and
Run | Ultrasonic | Ultrasonic | liquid to | (g/100 Value number

power (W) | time (min) solid g) (g/100 g)

(ml/g)

Weight

1 1 1 0 77.79 77.72
Measurement
Weight

2 1 0 -1 78.13 77.09
Measurement
Weight

3 0 0 0 80.56 80.93
Measurement
Weight

4 1 -1 0 70.59 71.72
Measurement
Weight

5 1 0 1 76.59 76.57
Measurement
Weight

6 -1 -1 0 68.31 68.38
Measurement
Weight

7 0 1 1 79.77 79.86
Measurement
Weight

8 -1 0 1 75.32 76.36
Measurement




Weight
9 -1 0 -1 70.77 70.79
Measurement
Weight
10 0 -1 -1 71.34 71.25
Measurement
Weight
11 -1 1 0 75.68 74.55
Measurement
Weight
12 0 1 -1 77.68 78.80
Measurement
Weight
13 0 -1 1 76.37 75.25
Measurement
Weight
14 0 0 0] 80.95 80.93
Measurement
Weight
15 0 0 0 81.29 80.93
Measurement

3. Results of analysis of the variance (ANOVA) of the quadratic model

Source Sum of df Mean Square | F-Value p-value

Squares Prob > F
Model 228.95 9 25.44 16.87 0.0031
Aq 21.19 1 21.19 14.05 0.0133
A 73.87 1 73.87 48.98 0.0009
Az 12.83 1 12.83 8.50 0.0332
A 0.0072 1 0.0072 0.0048 0.9475
Ajs 9.27 1 9.27 6.15 0.0559
Ax 2.16 1 2.16 1.43 0.2850
An 73.58 1 73.58 48.78 0.0009
Axn 4210 1 42,10 27.91 0.0032
Az 5.92 1 5.92 3.93 0.1043

Residual 7.54 5 1.51




Lack of Fit iy 3 242 18.17 0.0526

Pure Error 0.27 2 0.13

Cor Total 236.49 14

R¥=0.9681 Ra¢*=0.9107 CV=1.61

/
/ ’ F e -/
Scientific supervisor : %f""
Ph.D., Associate Professor 4%; ¢ Anna O. Helikh

/ [ signature)
Responsible executor
Ph.D. student Don G;M Dan Gao
(signature)

Head of the laboratory

Ph.D., Associate Professor Jinfeng Yang




SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 2
from October 10, 2020

1. The functional properties of four Kkinds of oilsced protein isolates*

Functiopa] PEPI PUPI SOPI SUPI Method name and
properties number

azti:l%%gg) 1.58+0.15 | 1.69+0.59 | 1.42£0.02 | 1.36+0.18 &;ﬂ:ﬁ;‘;’;"z‘%‘
Tg‘i;‘i':;"(rgb,ig“)g 1.00£0.037 | 1.34£0.0041 | 0.86£0.051 | 1.0040.027 }’f;ﬁg:;‘;;‘;‘;‘;‘;‘;‘
iﬁ:;fl(f:q;?gg) 50.5743.19 | 47.08+0.01 | 100.84+9.69 | 61.82+10.59 (i"ciz‘:gﬁlm?;)
Sfa‘;‘:;:f;ﬁ(’;‘f]) 18.47+1.80 | 20.132.18 | 14.83:0.84 | 23302431 (SAP;‘;“J&};°:§';3§)
a‘;‘l’l‘l‘t';“(‘;g) 18.18+0.97 | 3.88+1.69 | 7.76+2.04 | 9.33%1.39 &z?xg’;t?;'_gff)
s:gﬁ?;n(%/o) 52.96+5.50 | 20.00+1.00 | 32.54+17.87 | 72.04£5.71 &z?gjﬁ‘;t‘;‘;‘g?f)
We‘t"(‘sg)“““" 41.80:4.05 | 11.02:3.13 | 139.94413.20 | 57.442806 | Ac(:f:?:‘rilna:t::?.;j)

* PEPI, PUPI, SOPI, SUPI are peanut protein isolate, pumpkin seed protein isolate, soybean
protein isolate, and sunflower protein isolate, respectively. Statistical processing of the experimental
data given in the dissertation was carried out for three measurements of all studied properties. The
final results in the tables were given in the form of X+AX, where X is the average value. Statistical
processing of experimental data was carried out usnyg software products OriginPro v.8 and Excel
with Microsoft Office v.10.

Vi

Scientific supervisor / ’ AT—

Ph.D., Associate Professor \ﬁ&/m Anna Q. Helikh
/ gture)

Responsible executor v ‘

Ph.D. student D i~ &p\ Dan Gao

N
Head of the laboratory \ \

Ph.D., Associate Professor Jinfeng Yang




SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 3
from June 12, 2021

1. Influence pH-shifting on the functional and structural properties of pumpkin seed protein isolate*

Indicators Control | PSPI2 | PSPI4 | PSPI6 | PSPI8 | PSPI10 | PSPI12 Metl1gﬂ£%‘;e and
Hardness (g) | 1215.324 [ 1917.594 11500934 57614 | 772963 [1145256 | 2579.19 TPA texture analysis
8| £191.14 | +548.93 | 49220 | £113.27 | +131.90 | +586.53 | =1846.15 (According 10 3.3.1)
s 0.636 0.68 0.611 0.753 0.73 0.807 0.554 TPA texture analysis
£0.090 | £0.065 | +0.035 | +0.022 | +0.081 | +0.008 | +0.217 (According to 3.3.1)
Adhesiveness | ~182.069 [ -123.628 [ 100787 [ -140.491 | -99.134 [-114.832 | -153.15 TPA texture analysis
+16.398 | 2377 | 1623 | 2420 | 4766 | +42.09 | +18.61 (According to 3.3.1)
Water-absorbing 1.38 1.07 0.49 1.63 2.14 1.44 0.65 Weight measurement
ability (g/g) 020 | +0056 | =016 | 0091 £0.51 +0.33 +0.25 (According to 3.3.2)
L 0.46 0.14 0.11 0.43 0.55 0.42 0.13 .
i +0.018 | +0.032 | +0.014 | +0.013 | £0.0096 | +0.022 | +0.013 Sopanimg1e 3.4.1
1; (‘;‘Eﬁf Sigfe?nf 75.79 6281 | 6592 | 75.12 81.15 81.88 52.17 Zetasizer Nano-ZS90
(mﬁ) 1235 1016 | =702 | +1.80 1239 42 82 113.04 (According to 3.4.2)
Zeta potential -27.10 -20.20 -24.78 -27.35 -28.10 -29.37 -24.25 Zetasizer Nano-Z890
(mV) +1.00 +3.00 +4,62 +1.10 +0.53 +1.82 +3.02 {According to 3.4.3)
Free sulfhydryl 3.93 2.49 2.19 6.22 5.57 5.77 279 Spectrophotometer
group (umol/g) | +0.0071 | +0.012 | £0.037 | +0.019 | +0.051 | +0.0071 | +0.028 (According to 3.5.2)




Disulfide bond 8.57 9.21 9.36 7.35 7.66 7.57 9.00 Spectrophotometer

(umol/g) +0.0035 | £0.0061 | £0.019 | 0.0094 | +0.026 | £0.0035 | +0.014 (According to 3.5.2)
Surface 21460.71 | 18940.94 | 2957.79 |23066.90 | 32831.03 | 19058.99 | 9967.01 " ggg;fg&?;‘;er
hydrophobicity +952 +457 +103 +933 +669 +559 +524 (According to 3.5.3)
= 'gg‘s‘f;ﬁc 2897 1590 | 739.7 | 2116 2662 1985 565.1 . g&gﬁfgg‘;&er
. - +7 +0 +10.7 +9 +22 +1 +7.1 pectrop
spectroscopy (According t0 3.5.4)
Specific surface | 15560 | 20407 | 17117 | 20177 | 21313 | 18867 | 15460 BT'QSI.(; ﬁ;;“jf;zﬂ?:‘“"le
2
area (m*/kg) 1981 | +11.62 | =601 | +307 | +11.70 | +4.07 12,65 o ing T 5.5.5)
afi?\:?ls‘ﬁgi 1.58 4.82 6.29 1.73 1.03 1.83 6.13 Spectrophotometer
(lg/g) +0.13 +0.25 +0.64 +0.30 +0.051 +0.082 +0.26 (According to 3.5.7)
StEaﬁﬁS‘tiy]jgfx 16.12 2295 | 2702 | 17.87 17.38 15.82 2271 Spectrophotometer
(11?an) +0.69 +0.87 +0.81 +0.94 +1.15 +0.066 +1.12 (According to 3.5.7)

2. Endothermic denaturation peak (Tp) and enthalpy change (/A H) of native PSPI (control) and PSPIs after pH-
shifting treatment (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12) *

Treatment PSPI Method name and number
T, (°C) | AH (J/g)
Peak 1 By differential scanning
Control 87.67+£0.95 1.66+0.023 calorimeter
PSPI 2 87.78+0.15 0.13+0.12 (According to 3.5.1)
PSPI 6 87.81+£1.01 2.87+1.62




PSPI 8 87.87+0.21 0.37+0.22

PSPI 10 87.331+0.32 14.44+1.69
Peak 2

PSPI 4 97.01+2.88 3.7940.78

PSPI 8 98.09+1.12 0.06+0.032
Peak 3

Control 104.11+0.56 0.37+0.18

PSPI 2 102.47+0.83 0.61+0.028

* Statistical processing of the experimental data given in the dissertation was carried out for three measurements of all studied properties. The
final results in the tables were given in the form of X+AX, where X is the average value. Statistical processing of experimental data was carried out using
software products OriginPro v.8 and Excel with Microsoft Office v.10.

Scientific supervisor

Ph.D., Associate Professor Anna O. Helikh
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SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY

Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 4

from July 21, 2021

1. Distributions of Tz peak area fractions of control PSPI gel and pH-
shifting treated PSPI gels (PSPI 2, PSPI 4, PSPI 6, PSPI 8, PSPI 10, and PSPI 12)*

T‘ﬁ‘_’acc‘::‘of‘?“ PSPI2 | PSPI1 4 | PSPI6 | Control | PSPI8 | PSPI 10 | PSPI 12 anz‘ﬁ‘:‘;gcr
T %) 206 | 081 | 1.46 | 207 | 2.69 | 3.03 513 | Low-field
4028 | +0.28 | +0.03 | +0.058 | +0.12 | £0.046 | +0.28 nuclear

T %) 8734 | 96.18 | 97.73 | 9692 | 89.93 | 95.60 | 79.90 | magnetic
ALAER £1.70 | £3.23 | £0.096 | £+0.060 | +0.85 | +1.16 | *1.47 | resonance
. 206 | 081 | 1.00 | 738 | 1.40 | 14.98 | (According
=5 +1.89 | +3.17 | +0.10 | £0.004 | #0.73 | 1.15 [ +1.70 | t02.2.15)

* Statistical processing of the experimental data given in the dissertation was carried out for
three measurements of all studied properties. The final results in the tables were given in the form of
X£AX, where X is the average value. Statistical processing of experimental data was carried out using

software products OriginPro v.8 and Excel with Microsoft Office v.10.

Scientific supervisor

Ph.D., Associate Professor (/’:’;‘/ s Anna O. Helikh
Responsible executor

Ph.D. student Dan Gao
Head of the laboratory

Ph.D., Associate Professor

Jinfeng Yang




SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 5
from January 29, 2022

1. Results of single factor experiments of pumpkin seed meal biscuits*

. Sensory Method name Method
Single factor ‘ .
. evaluation and number Hardness (g) name and
experiments )
(points) number
The. add-itl.on 80.0+1.73 Organo]f;ptlc 28754.146870 57 TPA texture
ratio, 2:2:1 evaluation analysis
The addition Organoleptic TPA texture
ratio, 1.5:2:1.5 B30 evaluation 211074087301 analysis
The add_itl_on 8334153 Organoleptic 19158 444453.01 TPA texture
ratio, 1:2:1 evaluation analysis
The' add_1t10n 88.0+2.00 Organo]e?ptlc 7487 942684 36 TPA texture
ratio, 2:1:1 evaluation analysis
The- add_ltllon 85042 65 Organo]qpnc 19656.5:4386.86 TPA texture
ratio, 1:1:1 evaluation analysis
8% plant oil Organoleptic TPA texture
and 8% butter EECa evaluation L analysis
6% plant oil Organoleptic TPA texture
and 10% butter Bl %119 evaluation L2005 6204841 analysis
4% plant oil Organoleptic TPA texture
and 12% butter s EelL1 evaluation TR 1577118 analysis
2% plant oil Organoleptic TPA texture
and 14% butter o evaluation Lk i x5 analysis
0% plant oil Organoleptic TPA texture
and 16% butter BLO:1.73 evaluation 2206863338585 analysis
15% maltitol | 78.0:2.00 | Or8amoleptic | coa . 103070 | TPA texture
evaluation analysis
20% maltitol | 857115 | Oreanoleptic |,y 4 gggg7 | TPA texture
evaluation analysis
a5o%mialtitl | 86.3e153 | CIBA0OEPHC | oo 103608 | TDA texiure
evaluation analysis
30% maltitel | 82.0:2.00 | OrBamOleptic | oa06 o, 670 19 | TPA fexture
evaluation analysis
35% maltitol | 81.0:1,00 | OfSanoleptic | goor ., 163383 | TPA texture
evaluation analysis




2. Results of orthogonal test of protein isolate pumpkin seed meal biscuits*

Bl Method Sensory | Method
an Hardness
Ne A K B C (@) name and score | name and
number (points) | number
18432.49 | Organoleptic 863 + TPA
1 1 1 1 1 + evaluation 1 '2 5 texture
6931.48 ' analysis
20711.90 | Organoleptic Q44 TPA
2 1 2 2 2 + evaluation 117 texture
6769.87 ' analysis
17691.90 | Organoleptic 873+ TPA
3 1 3 3 3 + evaluation ) '1 6 texture
2643.47 ' analysis
13358.10 | Organoleptic 847+ TPA
4 2 1 2 3 + evaluation | '3 3 texture
3005.57 ) analysis
Organoleptic TPA
5 2 2 3 1 fﬁ;sﬁ evaluation 8153 li texrun_a
analysis
12733.80 | Organoleptic Q4+ TPA
6 2 3 1 2 + evaluation 1.10 texture
2886.64 B analysis
25478.81 | Organoleptic 86+ TPA
7 3 1 3 2 + evaluation 150 texture
4270.02 ' analysis
19377.86 | Organoleptic 874 TPA
8 3 2 1 3 =k evaluation 1.08 texture
4952 39 ) analysis
20956.06 | Organoleptic 38+ TPA
9 3 3 2 1 + evaluation 123 texture
2978.13 ' analysis
K1 [257.6| 257 |2573|259.6 - -
K2 | 254 | 2563|2567 | 254 - -
K3 | 261 2593|2586 259 - -
Range| 70 | 30 | 19 | 56 - -
Factor Priority ACB
Optimal combination AsCiBs




3. Nutritional indicators and GI value of protein isolate pumpkin seed meal

biscuits*
Biscuits Danisa
(with Butter
Indicators addition of Cookies Method n;me and
PSM, g/100 | (g/100g) et
g)
: Kjeldahl determination
Protein 204 6.2 (GB 5009.5-2016)
Soxhlet extraction
i 140 a3 (GB 5009.6-2016)
Determination of total
Ash 1.8 - ash in food (GB
5009.4-2016)
Available :
Determination of plant
Dietary fiber 19.1 -- crude fiber
(GB/T 5009.10-2003)
Total .
sarhohydiate 59.2 66.2 Subtraction
Water 0.6 - Infra:;:l;nz::fture
Determination of
Glvalue | 40.5:256 | - Glycentia e
(WS/T 652—2019)

*Statistical processing of the experimental data given in the dissertation was carried out for
three measurements of all studied properties. The final results in the tables were given in the form
of X+AX, where X is the average value. Statistical processing of experimental data was carried out
using software products OriginPro v.8 and Excel }vith Microsoft Office v.10.

o

/

Scientific supervisor L

Ph.D., Associate Professor M ;/5 Anna Q. Helikh
/ “ (signature)

Responsible executor =

Ph.D. student Dan Gao

Head of the laboratory

Ph.D., Associate Professor Jinfeng Yang




SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 6

from February 27, 2022

1. Single factor results of development of pumpkin seed protein isolate sausage*

Sensory Method Method
Indicators score name and Hardness (g) name and
(points) number number

PSPI addition of 0.75 82 3042.32 Organolc?ptlc 5891 844905.40 TPA texture
2/100g evaluation analysis

PSPI addition of 1.5 833042 51 Organolgpnc 5398694679 77 TPA texture
2/100g evaluation analysis

PSPI addition of 2.25 85 20+1.94 Organolgpt1c 4765.784266.54 TPA texture
2/100g evaluation analysis

PSPT addition of 3 80.6043.76 Organoleptic 4850.25.4747 88 TPA texture
2/100g evaluation analysis

PSPI addition of 3.75 8017343 Organolgp‘nc 4572 38+596.49 TPA texture
g/100g evaluation analysis

Lean meat addition of Organoleptic TPA texture

¥

50 g/100¢g A evaluation HLIRSa0ba. 1] analysis

Lean meat addition of 832543 40 Organo]t?ptlc 4799 544485 44 TPA text_ure
60 g/100g evaluation analysis

Lean meat addition of 38 0042 16 Organolc?pnc 5664.734615.06 TPA texture
70 g/100g evaluation analysis

Lean meat addition of 85.0043.74 Organo]c?ptlc 5739 01431076 TPA texture
80 g/100g evaluation analysis

Lean meat addition of 79 0042 71 Organo]gphc 6980.14605.32 TPA texture
90 g/100g evaluation analysis

Cooking time of 30 34 0042.58 Organoleptic 5486934662 61 TPA texture
min evaluation analysis

Cooking time of 35 857542 63 Organo]t?ptlc 5434754322 56 TPA texture
min evaluation analysis

Cooking time of 40 8795+1.89 O.rgano]e.:ptlc 6544054657 11 TPA texture
min evaluation analysis

Cooking time of 45 842543 .86 Organole?pnc 5630 874613.15 TPA texture
min evaluation analysis

Cooking time of 50 83.75+3.30 Organo]e_pnc 6405.32+778.99 TPA texture
min evaluation analysis

Baking timeof 1 h | 87.5:1.29 | O8aNOIEPHC | 546 54,305 45 | TPA texture
evaluation analysis

Baking time of 1.5h | 88.0:0.82 | OT83M0ICPUC| (305 63,340 96 | TPA texture
evaluation analysis




Baking time of 2h | 89.0:0.82 | OBOPHC | 5 00 0r 700,70 | THA texture
evaluation analysis
Bakingtime of2.5h | 90.5:199 | CBAIOIPHC | o0y 54,905 gy | TPA texiure
evaluation analysis
Baking time of 3h | 87.25:1.89 | O8ANOIEPUC | (004 53,571 g7 | TPA texture
evaluation analysis

2. Results of orthogonal test of pumpkin seed protein isolate sausage*

No PSPI Blank Lean meat | Cooking | Sensory score | Method name
" | addition addition | time (min) (points) and number
1 1 ] ! 1 75 Organolr:?ptic
evaluation
’ | ’ ’ ) 6.6 Organolgptlc
evaluation
3 ) 3 3 3 3.6 Organolt?ptlc
evaluation
4 2 1 2 3 7.8 Organoleptic
evaluation
5 2 2 3 1 6.6 rganloptie
evaluation
6 ) 3 i 2 78 Crppnclepfin
evaluation
7 3 1 3 ’ 68 Orgmlolgptlc
evaluation
3 3 ) 1 3 6.4 Organolf_:ptlc
evaluation
9 3 3 > | 6.0 Cuganaleptic
evaluation
Kl 2270 | 22.10 21.70 20.10 -
K2 22.20 19.60 20.40 21.20 -
K3 19.20 | 2240 22.00 22.80 -
ki .37 7.37 7.23 6.70 -
k2 7.40 6.53 6.80 7.07 -
k3 6.40 7.47 7.33 7.60 -
R 1.17 0.93 0.53 0.90 -
Factor Priority ACB
Optimal combination A 1C3B;

*®Statistical processing of the experimental data given in the dissertation was carried out for
three measurements of all studied properties. The final results in the tables were given in the form of
X+AX, where X is the average value. Statistical processing of experimental data was carried out using
software products OriginPro v.8 and Excel with Microsoft Office v.10.




3. Nutrient and cooking loss of pumpkin sced protein isolate sausage

Sausage (With | Sausage (Without the
Indicators | additionof | addition of Pspr) |  Method name and
PSPI) num
Water (/100 g) 51.16 52.23 lﬂh;::l;z?wre
Determination of total
Ash (2/100 g) 2.26 2.26 ash in food
(GB 5009.4-2016)
Protein (@/100g) | 15.22 14.52 Kji'é‘;hégg’;’f‘z'g‘l‘g;’“
Fat (/100 g) 23.15 23.57 (Sg;h;;;;‘m%‘;

* Statistical processing of the experimental data given in the dissertation was carried out for
three measurements of all studied properties. The final results in the tables were given in the form of
X+AX, where X is the average value. Statistical processing of experimental data was carried out using
software products OriginPro v.8 and Excel with Microsoft Office v.10.

'
Scientific supervisor J’%/
Ph.D., Associate Professor 4/{¢ /, Anna O. Helikh

Responsible executor

Ph.D. student Dan Gao
Head of the laboratory

Ph.D., Associate Professor Jinfeng Yang




SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL OF EXPERIMENTAL DATA Ne 8
from July 10, 2022

1. Minerals,
microbiological analysis of pumpkin seed meal biscuits*

heavy

elements,

radioactive elements, and

Indicators ‘ Results Method name and number
Heavy elements
Po(mghke) | 001700076 | gpoiv o Cheoording t02.232)
Astghe) | 0020011 | g Recording to 2232
Cameke) | 0002100011 | oo Asording 10 22,32
Hg(mgke) | 0.0028:00013 | g o esording 10 22,32
Minerals

a0 | mer | Com P e
pngioog | oais | Meily ConledPlama i
Camgl009) | 3363691 | ghiotoncly (hesording 022,32
Femyioog | osi1y | Jetheh could Pa Mo
nmeioog | osion | v cowld e s
MEME00g) | LM | gl (According to 2232
Kmgioog | 152 | vy couied M Moy
Mnmglolg) | 0581028 | gt hecording 0 22,32
Cu (mg/100g) 0.026.0.0042 Inductively coupled Plasma Mass

Spectrometry (According to 2.2.32)




Radioactive elements

Cs-137

Not detected

Ammonium phosphomolybdate
method (According to 2.2.32)

Sr-90

Not detected

Inductively coupled Plasma Mass
Spectrometry (According to 2.2.32)

Microbiological analysis

Total microbial

population 21 Spread Plate Method
i 2
(CFU/g) (According to 2.2.31)
Staphylococcus
aureus count Not detected Spread Plate Method

(CFU/g)

(According to 2.2.31)

2. Minerals, heavy elements, radioactive elements, and microbiological
analysis of pumpkin seed protein isolate sausage*

Indicators Results Method name and number
Minerals

Namg/100g) | 230.161054 | "G ceording o 22.32)
T R B oy
cuimnon | 108 | e e a2
oy | som | e o enits,
g0 | 65308 | sprromrs(Atcondng 02252
Mg (mg/100g) |  52:1.35 sll?eif:.ﬂ?t{y C?Xﬁﬁ ﬁa;fff,%)
gy | s | kb aient
Mn (mg/100g) | 0.33+0.17 S‘;ﬂ;‘;’f«e]g;&gl;ii}zrtl:)azl\ga;;)
Cu (mg/100g) | 0.0180.0061 Sg‘e‘i‘::(‘)xz% 0(0:51021 (Ei}??)%%éii)




Heavy elements

Pomehe) | 0023008 | spomeny (esoina 2253

T G i A o

Cltnate) | 0013001 | s chomers (rtconing o223

Hg (mg/kg) | 0.0041+0.0025 Sﬁﬁf&ﬁgfﬁﬁﬁ(ﬁfgItl(l)azl\g‘fi;’;)
Radioactive elements

Co137 | Notdetected | SO D 2 35).

Se90 | Notdeteeted | g O g 02 )

Microbiological analysis

Total microbial

population 73 Spread Plate Method
(CFU/g) (According to 2.2.31)
Staphylococcus
aureus count Not detected (i}::re;%gatf h;lezt[;,o](%
(CFU/g) ¢ gto 2.2

3. Digestive characteristics of pumpkin seed meal biscuits*

Starch 10 | 20 | 30 | 60 | 9 | 120 | 150 | 180 n[;/[n‘?eh;’gd
digestion rate | min min min min min min min min

number

Control (%) |23.94+ | 33.58+ | 56.29+ | 62.36+ | 76.88+ | 78.21+ | 78.33+ | 7891+ | According

2.79 3.37 3.82 2.34 347 2.33 3.28 354 | t02.2.33

Si‘"e‘glgigl 6.52+ | 17.37+|21.45+|26.39+ | 3847+ | 41.66+ |42.12+ | 4335+ | According

S 1.23 2.22 2.53 3.57 2.38 3.59 3.58 231 |t02233

biscuits (%)




4. Digestibility of pumpkin seed protein isolate sausage®

Indicators Results Method name and number
Digestibility .
Gustric ctizyms (%) 72.33£3.72 According to 2.2.34
Digestibility of Gastric enzyme | g, 54,1 6g According to 2.2.34
and pancreatic enzyme (%) i L )

* Statistical processing of the experimental data given in the dissertation
was carried out for three measurements of all studied properties. The final
results in the tables were given in the form of X+AX, where X is the average
value. Statistical processing of experimental data was carried out using

software products OriginPro v.8 and Excel with Microsoft Office v.10.

.
Scientific supervisor / /
-cf’_h/ﬁ/k Anna O. Helikh

Ph.D., Associate Professor

/(s}g_ﬁ"éil:ure)

Responsible executor

Ph.D. student Dan Gao

Head of the laboratory

Ph.D., Associate Professor Jinfeng Yang
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SCHOOL OF FOOD AND BIOENGINEERING, HEZHOU UNIVERSITY
Fruit and Vegetable Processing Laboratory

PROTOCOL Ne 7
from March 30, 2022

Meeting of the expert-tasting commission (METC)
School of Food and Bioengineering, Hezhou University

Chairman of the METC Commission — Ph.D., Professor, Zhenhua Duan
METC Secretary — Ph.D. student, Senior Lecturer, Dan Gao

PRESENT: 19 members of the commission (attendance letter attached):

NAME ALL MEMBERS:
Dongjian Zhu, Chunyang Han, Chunlan Chen, Nianfang Deng, Dingjin Li,
Hui Nie, Mubo Song, Hanying Tan, Wei Xie, Feilong Yin, Yunfeng Liu, Yuhua Xie,
Xiaomei Yang, Jinfeng Yang, Jiaya Yin, Xiaoxian Tang, Dongdi Xie, Xiaochun Li,
Ni Yang.
PROTOCOL:

1. Tasting of samples of new products developed in the framework of the
dissertation for the degree of Ph.D. student, Senior Lecturer, Dan Gao;

- biscuits with pumpkin seed protein isolate;

= sausage with pumpkin seed protein isolate;

= pate with pumpkin seed protein isolate.

SPEAKERS:

Ph.D. student, Senior Lecturer, Gao Dan: tasting of food products made
according to the technologies developed as part of the dissertation " Technology of
protein isolate from pumpkin seed meal and its use in food technology." is planned.
The aim of the research was to improve the quality and protein content of finished
products.

We have proposed the technology of protein isolate from pumpkin seed meals
using ultrasound-assisted alkaline extraction and isoelectric precipitation method.
This protein isolate was used in the technology of the presented products. Pumpkin
seed protein isolate has high functional and technological properties, its protein
content reaches 95 %. Products using it have good organoleptic properties and high
nutritional and biological value.

The developed types of food products based on the protein isolate of pumpkin
seed meal are intended for dietary, children's and mass consumption.

New technologies have passed production tests at food industry enterprises of
Ukraine and China.



The results of tasting new products:

Members of the expert tasting commissions took part in the sensory evaluation
of the presented products. The results of sensory analysis were noted by experts in
tasting letters. Generalized data of expert evaluation of new products are given in
Attachment A,

HAVE APPROVED:

1. Recognize the feasibility of implementation new food products using
pumpkin seed protein isolate.

2. Note the relevance of presented developments, the presence of
competitive advantages over traditional counterparts (use of available raw materials,
high nutritional and biological value, available price, etc.).

3. Recognize that the new products that were presented for tasting are
characterized by high organoleptic characteristics. Taking into account the wishes
of the experts, the following products should be recommended for introduction in
food industry:

—  biscuits with pumpkin seed protein isolate;

- sausage with pumpkin seed protein isolate;

- pate with pumpkin seed protein isolate.

4. Introduce the results of scientific research into the educational process of
Sumy National Agrarian University and Hezhou University of Food and
Bioengineering.

Chairman of METC,

Ph.D., Prof. Zhenhua Duan
METC Secretary,

Ph.D. student Dan Gao




Attachment A

Results of expert evaluation of biscuits, sausages and pate

Characteristic | Coefficient of weight | GPA
Sausage with pumpkin seed protein isolate
Appearance 0.1 5.0
Consistence 0.3 4.6
Surface 0.1 49
Color 0.1 4.9
Scent 0.2 49
Taste 0.2 4.7
Total score 4.8
Biscuits with pumpkin seed protein isolate

Appearance 0.1 5.0
Consistence 0.3 4.5
Surface 0.1 49
Color 0.1 49
Scent 0.2 49
Taste 0.2 4.7
Total score 4.7

Pate with pumpkin seed protein isolate
Appearance 0.1 5.0
Consistence 0.3 4.6
Surface 0.1 49
Color 0.1 49
Scent 0.2 4.9
Taste 0.2 4.7
Total score 4.8
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TY V 10.8-04718013-006:2022

1 COEPA 3ACTOCYBAHHS

Lli Texniuni ymoeu (TY) nowmpiotorees Ha Oinok rapOy3oemii, a came OiIKOBHIA
130T Yy BUITISIAL refto, sKMi BUPOGJISIOTL 3 [ONEPeIHBO OYMILEHOTO, YaCTKOBO
3HEIKMPEHOr0, BHCYLIEHOTO Ta mepepobieHoro B OopomHo WIpoTy HaciHHA rapOysa
xap4oBoro uuisxom pH-kopuryiodoi obpoOku, mimgaHui M'skiii TepmoodpoOmi, 1m0
NPU3BONTE 10 YTBOPEHHS Telli0, Ta MOpollokK rapby3oBuil 3 pH-kopuryoyoro o6podkoto,
Ha3BaHHH Jaii 3a TeKCTOM — 610k rapOy30BHH.

Binok rapOy30BHii BAKOPHCTOBYIOTH Y XapyoBiii IPOMHUCIIOBOCTI, M siconepepobHiii,
OMEKMPORIH,  MoJloKomepepoOHii,  XiaibonekapehbKid,  KOHIMTEPChKI  ramyssx,
PECTOPAaHHOMY FOCNOAAPCTRI TOMIO.

O6oB’a3K0B1 BUMOrH 10 Oinka rapOy3oBoro, mo 3abesnedyiors Horo Oesneky s
JKHMTTS 1 310pOB’A CMOKHMBAYiB TA4 OXOPOHM HABKOJMIUIHBOTO MPUPOJHOIO CepeioBMlla
BUKIIA/IEH] B po3ainax (4 — 6) HUX TeXHIYHHX YMOB.

IMpuknax mnosnadends Oinka rapOy30BOro npH  3aMOBIEHHI Ta B iHMIH
JOKYMEHTAllil:

binok rapOyzosuii rens TV V10.8-04718013-006:2022.

binok rapbyzosuii nopowox TY V 10.8-04718013-006:2022.

LI TY npuuparsi s uinei ceprudikaii.

[Ipao Bnacmocti Ha TY Hanemutrs CyMcbKOMY HalliOHAJIBHOMY arpapHoMy
YHIBEPCHTETY Ta Kadeapi xapdyBauHs Ta OioivxkeHepii Yuisepcurery Xewxoy, Kurait
(Food and Bioengineering department of Hezhou University, China).

ITepepipka TeXHIYHHX YMOB 3iHCHIOETBCA HE pi/llle OJHOTO pa3y Ha I'ATh POKIB,
micas HaJaHHA M YMHHOCTI 4M OCTAHHBOIO NEPEBIPSHHSI, AKIIO0 He BHHHKAE NOTpeOH
nepeBipaTH X paHille y pasi MPUAHATTA HOPMATHBHO-TIPDABOBHMX aKTIB, BiJMOBIIHHX
HAIIOHATBHHAX (MIKIEPKABHMX) CTAHAAPTIB Ta 1HIIUX HOPMATUBHUX JOKYMEHTIB, SIKHMH
pEerJaMeHTOBaHO iHIli BUMOTH HiX Ti, 110 BcTaHoBAeH] y nux TVY.

MIHICTEPCTBO POIBHTKY EKDHOMIKH TOPTIBAI
TA CIABCBKOTO FOCTIOAAPCTBA YKPATHH

AT “CYMHUCTAHAAPTMETPOAOTIA"
MEPEBIPEHO
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2 HOPMATHUBHI TOCUJIAHHSA

B uux TY € nocunaHus Ha HACTYIHI HOPMATHBHI JOKYMEHTH:

3akon Ykpainu in 05.03.1998 p. Ne 187/98-BP «IIpo Bigxoamu»

3akon Vikpainm Bix 16.10.1992 p. Ne2707-XII «IIpo oxopoHy atmocgepHOro
MOBITPS»

3akon VYkpainun Bin [4.01.2001p. Nel393-XIV «IIpo BuiyueHHs 3 obiry,
nepepoOKy, YTui3alilo, 3HHIIEHHs ado nojaiblle BUKOPHUCTAHHA HEsKiCHOT Ta
Hebe3rneuHol MpoaAVKILi»

3akon Ykpainu Bin 06.12.2018 p. Ne 2639-VIII «I1po indopmatito 115 cnoxuBayis
LIOJ0 XAPHYOBHX MPOIYKTIBY

JCTY 3147-95 Koam Tta xoayBauus indopmauii. IlltpuxoBe koayBaHHs.
MapkyBanusi ob'exriB  igenTudikanii. @dopmar Ta poO3TAlIYBaHHA IUITPHXKOIOBHX
nosHadok EAN Ha Tapi Ta makyBaHHi TOBapHOT NMPOIyKiii. 3aranbHi BUMOTH

JICTY 3273-95 besneuHicTh MPOMHCIOBHX MiANPHEMCTB. 3araibHi MOJOKEHHS Ta
BUMOTH

JCTY 4595:2006 binok coeBuii. TexHiuHi yMOBH

JACTY 7169:2010 Kopmu, xombikopmu, koMOikopMoBa cHpoBuHA. Metoau
BH3HAYEHHs BMICTY a30Ty 1 CHPOTO TIPOTeiny

JACTY 7237:2011 Cucrema cranjapris Oeznexu npani. Enextpobesneka. 3aranbHi
BHMOTH Ta HOMEHKJIATYpa BHJIIB 3aXHCTY

JCTY 7239:2011 CCBII. 3aco0u iHAMBIAYaILHOTO 3aXHCTY. 3araibHi BUMOIH Ta
Knacudikaris

JACTY 7458:2013 IlpoaykTu GiNKOBi pOCIHHHOTO MOXOKEHHA. MaKkyXu Ta IpOTH.
MeTo/1 BA3HAYEHHS BMICTY KHpY

JACTY 7621:2014 TpoaykTu GiIKOBI POCIMHHOIO MOXO/UKEHHS. MaKyXu Ta LIpoTH.
MeTo BU3HAYEHHA BMICTY BOJIOTH Ta JIETKHX PEYOBHH

JCTY 7670:2014 CupoBuHa i npoaykTu xap4osi. [oTysanHs npo6. Minepamnizaiis
JUIA BU3HAYEHHA BMICTY TOKCHYHHX €TeMEHTIB

JCTY 7963:2015 Ilpoaykru xapyosi. I'orysauus npo® a1s MikpoOionoridHux
aHaizis

JCTY  8051:2015 [Ilpomyktn xapuyoBi. Meroau BigOupanus mnpob ans
MiKpOOI10IOTIHHHX aHAai3iB

JCTY  8446:2015 npoxyktd xapuoBi. MeToad BH3HAYCHHS KLTBKOCTI
Me30(iIbHUX aepoOHMX Ta GaKyTbTATHBHO aHAePOOHMX MIKPOOPraHi3MiB

JACTY 8447:2015 Ilpomykru Xapuyosi. Mero BH3HAUEHHS APDKIUKIB 1 IUIICHABUX
rpubis

JICTY 8828:2019 IMokesxkHa Oesnexa. 3araibHi MoI0KEHHS

JACTY 9027:2020 Cuctemn ynpaeniHes sikicTioo. HacTaHOBH 1100 BXigHOTO
KOHTPOJIIO MPOJTyKIT

JACTY 9173:2022 Makyxu, mwpoTtd i rip

oK MeToIH BH3HAYEHHS
CNOAAPCTEA YKEAIHH ‘

AN “CYMHCTAHAAPT? AETPOACTIA" | 4
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KOJILOPY, 3anaxy, KiTbKOCTI TeMHHUX BKJIFOYEHB Ta JAPiOHUX TOMIIIOK

JCTY 9174:2022 Makyxu, WpoTH i ripydyHuil NOpoInok. MeTo/1 BU3HAYEHHS 3011

JCTY ISO 5984:2004 (ISO 5984:2002, IDT) Kopmu mis TBapHH. BuzHadeHHS
BMICTY CHPOI 3011

JACTY prEN 1672-1-2001 OGnazHaHHs [J1s Xap4oBOI NMPOMHCIOBOCTI. Bumoru
o0 Oesnexy i ririean. OcHoBHI noxoxkennd. Yactuna 1. Bumorn mono 6esneku

JACTY EN 1672-2:2018 VeratkyBaHHS Ul XapuoBoi npoMuciioBocTi. OcHOBHI
npuHuunu. Yacruna 2. [iricHiuHi BHMOTH

JCTY EN 765:2005 (EN 765:1994, IDT) Mimku ans TpaHCHOPTYBaHHS
Npoa0BOALCTBA. MILIKH 3 NOJIi0Ned)iHOBOr0 TKAHOIO MaTepiany, KpiM MOINpOIiIEHOBOrO

JCTY EN 767:2005 (EN 767:1994, IDT) Mimkn s TPaHCHIOPTYBAHHS
Npoa10oBONECTBA. MILKH 3 JUKYTO-110/110/1e(piHOBOI0 TKAHOTO MaTepiany

JCTY EN 769:2005 (EN 769:1994, IDT) Mimkn 18 TpaHCIOPTYBAHHS
1po10BobCTBA. Mimky 3 6aBOBHAHO-110110/1e(hiHOBOI0 TKAHOTO MaTepialy

JCTY EN 12824:2004 Mikpo®ionoris XapyoBHX NMPOJYKTIB 1 KOPMIB JUIst TRAPHH.
lopusonTtanbHuii Meron BusBieHHs Salmonella

JCTY OIML R 87:2017 KinbkicTs (hacoBaHOro ToBapy B yHakoBKax

JACTY b A3.2-12:2009 Cuctrema cranzaptie Oesneku mpaui. CuHcTemu
BEHTHIIALLIHHI. 3aranbHi BHMOTH

[OCT 30178-96 Cuposuna i npoaykrs xapuosi. Aromuo-aGeopOuiituuii meron
BH3HAYCHHS TOKCHYHUX EIEMEHTIB

[OCT 30518-97 Ilpoaykrtsl nuiieBbie. MeTOAbl BBIABICHHS M ONpeAeiIeHHA
KOJIMYECTBa OaKTEpHil TPYNIbl KHIICYHBIX Nan04YeK (KOIMpopMHBIX OakTepHii)

'H 6.6.1.1-130-2006 [lonyctumi piBai Bmicty pamionykmiais *'Cs ta *Sr y
OPOAYKTAax Xap4yBaHHS Ta MUTHIH Boi. JlepikaBHi ririeHiuHi HOpMaTHBH

JCanlliH 8.8.1.2.3.4-000-2001 JomycTHMmi 1034, KOHIEHTpAMil, KITBKOCTI Ta piBHI
BMICTY TMECTHIIM/IIB Y CLIBCBKOTOCIOAAPCHKiil CHPOBHHI, XapuoBHX MPOAYKTaxX, MOBITPi
po6oyoi 30HH, aTMOCchEpHOMY MOBITPI, BOII BOAOHMHILL, TPYHTI

ACaunlIliH 2.2.4-171-10 TirieHiydi BUMOIH 10 BOAM TNHTHOI, NpPU3HAYEHi /I
CTIOKHBAHHS JIHOJIMHOIO

HITAOIT 0.00-7.14-17 Bumorum 0Oe3nekd Ta 3axMCTy 310pOB’S Mg 4ac
BHUKOPHCTaHHA BUPOOHHYOro 00/1a/IHaHHA IpalliBHUKAMH

HITAOIT 0.00-7.17-18 MiniManeHi BHMOTH O€3MeKH 1 OXOpPOHHM 3[0pOB’Sl MpH
BHKOPHCTaHHI NpalliBHHKaMH 3ac0o0iB iHAMBITYalIbHOTO 3aXHCTY HA POGOYOMY MicIli

JIBH B.2.5-28:2018 Tlpupoase 1 mTyuHe OCBITIACHHS

JIBH B.2.5-67:2013 OnaneHusi, BEHTUISLIA TA KOHAMIIOHYBAHHS

JICH 3.3.6.037-99 JlepxaBHi caHiTapHi HOPMH BHPOOHHYOIO IIYMY, Y/IbTPa3ByKy
Ta iHpa3ByKy

JCH 3.3.6.039-99 JlepxaBHi caniTapHi HOpMH BUPOOHHYO! 3araibHOI Ta TOKAIBHOT
Bibpauii o, TOPTIBA |

IHICTEPCTA0 POIBATKY EKOHOMIKH, TOPTIBA

TAC CTOTOCNORAPCTBA YKPATHH
AN CYMUCTAHAAPTMETPOAOTIA™ | 5
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JCH 3.3.6.042-99 [lep:xaBHi caHiTapHi HOPMH MIKPOKIIMaTy BHPOOHHUYMX
MPUMIlIEHb

MP  4.4.4-108-2004 Metoanuni pexomenjauii. TlepioaM4HICTE  KOHTPOIIO
[POJI0BOIBYOT CHPOBHHH Ta Xap4OBHMX MMPOAYKTIB 33 OKA3HUKAMH Oe3MEeKH

[Moctanosa KMV Big 25.03.1999 Ne465 IlpaBuna oXOpOHM TOBEPXHEBHX BOJ Bijl
3a0py/IHEHHS 3BOPOTHUMH BOJAMH

Hakas MO3 Vkpaium Ne 52 Bin 14.01.2020 Ilpo 3arBepikeHHs Tiri€HIYHUX
perIaMeHTiB J0MyCTHMOTO BMICTY XiMi4HHMX i 6i0J0r4HHX pedyoBHH B armocdepHoMy
MOBITPI HACEIEHHX MICLE

Hakaz MO3 Vkpainu Ne 145 sig 17.03.2011 [Ipo 3arBepmxenns [lep:kaBHHX
CaHITAPHUX HOPM Ta OPABHI YTPHUMAaHHS TEPHTOPIH HACETEHHX MiCIh

Hakaz MO3 Vkpainu Ne 150 Big 21.02.2013 IIpo BHeceHHs 3MiH 10 Hakasy
MinicrepcTBa oxoponu 310pos’s Ykpainu Bix 23 nunas 2002 poxy Ne 280

Hakaz MO3 Vkpaiun Ne 280 Bin 23.07.2002 Illomo opranizauii nmpoBeaeHHs
000B’A3KOBUX NPOMINaKTHIHNX MeIHHHHX OrJISIIB [PAUiBHHKIB OKpeMHX mpodecii,
BUPOOHMIITB 1 OpraHizauiii, 1iANBHICTE AKUX MOB’A3aHA 3 0OCIYrOBYBAHHAM HACEIEHHS i
MOKE MPHU3BECTH 10 MOLIHPEHH:A IHEKIIIHHUX XBOPOO

Hakaz MO3 Vkpainn Ne368 sin 13.05.2013 Ilpo 3arBepmienns JlepixkaBHux
ririeHiYHUX npaBui i HOpM «PerinamMeHT MakCHMAalbHHX PIBHIB OKpeMHX 3aDpyIHIOIOUMX
PEYOBHH Y XapHyoOBHX MPOAYKTAX»

Hakas MO3 Vkpainu Ne 548 sig 19.07. 2012 Ilpo 3aTBeprKeHHs MiKpoOioaoridyHHX
KPUTEPITB U1 BCTAHOBJIEHHA MOKA3HHKIB 0e3Me4HOCTI XapuoBUX MPOJYKTIB

3 TEPMIHH TA BUSHAYEHHS ITOHATH

3.1 B umx TeXHIYHMX YMOBAX BUKOPUCTAHO TEPMiH

[30/1T Ginka i3 wWpoTy Hacinug rapOys3a - 1307AT, AKuil BUPOOJIAIOTH 3 MOMNEPEIHBO
OYHMILEHOT'0, YACTKOBO 3HEKHPEHOro, BUCYILEHOTO Ta nepepodaeHoro B OOPOUIHO HIPOTY
HaciHHg rapOysa xapuoBoro uumsxoM pH-kopuryrodoi o6poOkm, mitaHui M siKii
TepMooOpoOIi, 1110 MPU3BOIUTE 10 YTBOPEHHS Fe.

4 TEXHIYHI BUMOI'H

4.1 binok rapdy3oBuii MOBHHEH BIANOBIAaTH BHMOTAM I[IMX TEXHIYHHX YMOB i
BHPOOIATHCA BIAMOBIAHO 10 BAMOT TEXHOIOMTYHOT IHCTPYKIT 3 IOTPUMAHHSIM CaHITAPHHUX
NpaBHII | HOPM, 3aTBEPUKECHHX HA HIANPHEMCTBI B YCTAHOBIEHOMY HOPSI/IKY.

4.2 Knacudikanist 6inka rapby3oBoro:

3a crnocoboM onepKaHHS:

- 3 pH-xopuryouoio 006podKor y BUIIIAII NOPOLIKY;

- 3 pH-kopuryrouow o6poOkow Ta nijgaHuii M'skiii TepmooOGpobui, y BHTIIAL
renio;

MIKICTE

AN “CYMKCTAHAAPTMETPOAOIS"
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- B AKOCTI GiNKOBOI J0GABKH JI0 XapYOBHX IIPOAYKTIB;

- B AKOCTI 3aMiHHHKA TPAAHLITIAHOT Xap4OBOi CHPOBHHH.

4.3 binox rapOy30BHii 3aJ1€3KHO BiJl MACOBOI YaCTKH IPOTEIHY BHPOOIIAIOTE:
- MOPOIIOK, 3 MACOBOIO 4acTKoo npoteiny Bix 80 % no 95 %:;

- I'€JIb, 3 MACOBOIO YACTKOK NpoTeiny Bia 35 % a0 55 %.

4.4 OcHOBHI MOKA3HUKH 1 XapaKTePHCTHKH
4.4.1 3a opraHoNenTUYHUMH TOKa3HUKaMu 0110k rapOy30BHii MOBUHEH BiANOBIIATH

BHMOraM, HaBeleHHuM B Tadiuui 1.

Tabmuus 1 — Opranonentiuni nokasHuku Oika rapoy3osa

HaiimenyBaHHs

XapakTepucTHKa

MMOKA3HHKIB

Iens |

[Topormok

1 Cmak i 3amax

YucTuii 63 CTOPOHHIX PUCMAaKIB 1 3anaxis

2 Kouaip

Bix npozoporo 10 cBiTno-6i10ro Koasopy

3 KoHcHcTeHLis

OnHopianuii rens 6e3 ocaay

[Mopowok  Ge3
JOMIILOK

CTOPOHHIX

4.4.2 3a (i3uKo - XiMIYHMMK TOKa3HUKaMH 0110k rapOy30BUii MOBHHEH BiAMOBIAATH

BHMOTr'aM, HaBeJeHUM y Tabmuni 2.

Tabaunus 2 — Pi3uKO - XiMiUHiI NokazHUKH Oijika rapOy30Boro

. ; HopmoBasni 3nauenns Mertoau
HaiiMeHyBaHHS NOKa3HUKIB
HOPOIIOK refb KOHTPOIIOBAHHS
Macoga qacma' BOJIOI“.H Ta JIETKUX 15.0 65.0 JICTY 7621
pedoBHH, %o, He Oiiblle Hik
Maciasa yacTka NpoTeiHy y ne;;epaxyﬂxy 80,0-95,0 ) JICTY 7169
Ha a0COJIIOTHO CYXY Pe4OBHHY, %0
Matfosa 4acTKa MpOTEiHY PO3YHHHOIO Y i 35,0-55.0 | ICTY 7169
Boi, %
Macopa 49acTka 3arambHOl 30/M Y JICTY 1SO 5984
nepepaxyHKy Ha  abCONIOTHO — CyXy 5.0 5,0
. ; JACTY 9174
peuoBuny, %, He OifblIe HIK
pH 10 % Boanoi cycnensii 6,5-7,5 JACTY 4595
4.4.3 3a BMICTOM TOKCHYHHX e€JIEMEHTIB 1 MIKOTOKCHHIB OLI0K rapOy30BHii
[OBUHEH BIANOBIAaTH BUMOraM, HaBeIeHUM B Tabuuii 3.
MIHICTEPCTBO PO3BHTKY EKDHOMIKH A
TA CIABCHNOTO TOCTOAAPCTBAY f
AN “CYMUCTAHAAPTMETPOAOTIR"
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Tabauus 3 — BMicT TOKCHUHHX efeMeHTIB | MIKOTOKCHHIB Giika rapOy30Boro

Haspa TOKCHYHUX €JIeMEHTIB Ho;f::?m Mertonu BUnpoGoByBaHHS

ToKCcHYHI eIeMEHTH, MI/KI, He OLIbLIE HIMN;
pPTYTh 0.03 3rigno 3 'OCT 26927 [1]
MHII K 1,0 3rigno 3 'OCT 26930(2]

; 3rigno 3 'OCT 26931[3],
i 300 T rocT 30178
P L0 3rigno 3 TOCT 26932[4],

> . TOCT 30178

— 0.1 3rigno 3 TOCT 26933[5],

g ’ rOCT 30178
MIKOTOKCHHM, MI/KT, HE Oinblue HixkK:
— 3rigno 3 MV 4082 [8], MP 2273 [6],
adnarokcun Bl 0,005 JICTY EN 12955
3eapaneHoH 1,0 3rigno 3 MP 2964 [7]

4.4.4 3a nokaznukamu Oezneku (MikpoOiosoridHi mokasHukH) Oinok rapOyzoBuit
MOBUHEH Bi/MOBIIATH BUMOTAM, 3a3HAYEHHM Y Tabmuili 4.

Tabanus 4 — MikpoOiosnoriuni nokasuuku Oika rapdy30Boro

Ha3pa noka3HukiB ﬂozf::;iw Metoau BUnpobOByBaHHA
Kinekicte  Me3odimeHUX — aepobHux i
(haxyIbTaTHBHO-AHAEPOOHHX 5-104 3riano 3 ACTY 8446
mikpooprasismis, KYO B 1 1, He Ginsnie Hixk
b

aKTlcpll Ipyn¥  KHIIKOBHX  MNaIHY0K He 3rimo 3 TOCT 30518

(komidopmu) B 0,1 1 JI03BOJIEHO
Harore.ifm MIKPOOPraHi3Mu, 30KpeMa He Srimo 3 ICTY EN 12824
Oaxrepii poay Salmonella, B 25 ¢ J103BOJIEHO
[Tnicusgi rpubn, KYO B 1 1, ne Ginbine Hixk 1-102 3rigno 3 JICTY 8447
Jpixmki, KYO B 1 1, He Ginsine Hixk 1-102 3rigno 3 JICTY 8447

4.5 BuMoru 10 CHPOBHHH Ta MaTepiajis

s sBupobGHUNTBA GiKa rapOy30BOro BUKOPHUCTOBYIOTH HACTYIIHY CHPOBHHY:!

- WIPOT HACiHHSA rapOy30BOro Xap4oBoro 3riaHo 3 unHHOw HJI.

[Tin wac BupoGHMITBA Ginka rapby30BOro 3acTOCOBYIOTH CHPOBHHY, B SIKii BMiCT
TOKCHYHMX €IIEMEHTIB, MIKOTOKCHHIB T4 MECTHUHIIE HE MEPEBHIIYE AOMYCTHMI PiBHI,

0 POIBUTKY EKOHOMIKM, TOPTIBA
CIABCEKOr0 TOCNOAAPCTBA YKPAIHM

AN “CYMHCTAHAAPTMETPOAQIIA® 8
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BCTaHOBIIEHI 3rizHo 3 Hakazom MO3 Vkpainu Bix 19.07.2017 Ne 548, Hakazom MO3
Yxpaiuu Bin 13.05. 2013 Ne 368 ta ICanlliH 8.8.1.2.3.4-000.

3abopoHeH0 BMKOPHMCTOBYBATH MOJM(DIKOBaHY CHPOBHHY, fKa He IO3BOJIEHA s
BUKOPHUCTOBYBAHHA LIEHTPAIBHUM OPraHOM BMKOHABYOI Baay y chepi OXOPOHH 30POB’S.

Bwmict pagionykaiais Y'Cs 1 *Sr y mpori Haciuas rap6y30BOro XapyoBOro He
MOBHHEH TEPEBHIIYBAaTH BCTAHOBIEHI JoMycTHMI pieHi 3rigHo 3 TH 6.6.1.1-130.

3a MikpoOIlOJOTiYHHUMH TIOKa3HHKAMH CHPOBHHA He [MOBHHHA [EPEBHIINYBATH
JIONYCTHMI PIBHI, AKI BCTaHOBIEHO 3rigno Hakasy MO3 Vkpainu Big 19.07.2017 Ne 548.

4.5.2 OGnajHauHs Ta Marepiamy, 10 3aCTOCOBYIOTECS NpPH BHPOOHMLTBI Oinka
rapOy30BOro, MOBUHHI BINOBIAATH YHHHUM HOPMATHBHMM JOKYMeHTaM Ta OyTH J03BOJIEHI
Il BUKOPDMCTAHHS LEHTPaJbHHM OpraHoM BHKOHABHOI BiagM, IMo 3abe3nmedye
thopmyBaHHS 1epKaBHOT MOMITHKH y chepi OXOPOHH 310pPOB’s [isl AaHKX Liiei.

4.5.3 Bxianuii KOHTPOJIb CHPOBHMHH, MartepiagiB NMPOBOAATH Y BiAMOBIAHOCTI 3
JACTY 9027 Ta nopsiikoM, BCTAHOBIEHUM BHPOOHHKOM.

4.5.4 KoxnHa napris CHpOBHHM Ta MarepialiB MOBHHHA CYNPOBOMKYBATHCH
JIOKYMEHTOM TIpO SIKICTh BCTAaHOBIEHOI (opmMH Ta mOBHHHA OyTH I03BOJIEHA A
BMKOPHCTAHHS 1I€HTPAJIbHUM OpraHoM BHKOHaBuOi Bnannm Ykpainu y cdepi oXopoHu
310POB 4.

4.6 [Takyganus

4.6.1 binox rapOy30Buil XapuoBHii BHITYCKAIOTE (DACOBAHHM.

4.6.1.1 binok rapOys3oBuii nopowok (pacyrors Macoo xerro Big 1 kr 30 kry:

- Mitku naneposi mapku [IM srigno 3 ICTY EN 769,

- Mmimkn manepoBi Mapkd HM srigno 3 JICTY EN 767, 3 mnonieTHIeHOBHMH
mimkaMu-ykiaaakamu 3rijgao 3 JICTY EN 765.

Mimku 3 OinkoM rapOy30BHM 3aIIHBAIOTE MAUIMHHHM CMOCOOOM HHTKaMH
JisHuMHE, OaBOBHAHHUMHM, CHHTETHYHMMH 3rifiHO 3 aiounmu HJI, axi 3abe3neuyiors
MILHICTB 3IIHBAHHS.

Mimku s dacysanis Oinka rapOy30BOro 103BOJEHO BHKOPHCTOBYBATH TiJIBKH
YMCTI, CYXi, BOHM He TMOBHHHI MaTH CTOPOHHIX 3amnaxiB, He OYTH 3apakeHHMH
LK IHMKaM# XJIIOHHX 3anacis.

4.6.1.2 binok rapOy30Buii rekb (acyioTs Maco HeTTO Big 5 kr 10 200 kr B:

- nanepoBi nakeTH 3 komMGiHOBaHOro Matepiany Tumy «Pure-Paky;

- AKETH 3 MOTIETHIEHOBOI MIIBKH 3 BHYTPILIHIM YOPHHUM IOKPUTTAM 3TiAHO 1110407
HJL

- D0ouKH Xap4oBi iacTHkoBi «Euro Plasty.

4.6.2 J103B0/1€HO BUKOPHCTAHHS 1HIIMX BHIB TapH i MakyBaHHS, K BITYM3HIHOTO,
TaK 1 IMIOPTHOrO BHPOOHMIITBA, J03BOJEHHX /10 BUKOPHCTAHHS LEHTPAIbLHHUM OPraHoM
BHUKOHABYOI BlIa/in Yy chepi 0XOPOHH 310pOB’S U1 KOHTAKTY 3 Xap4OBHMH MPOIYKTAMH |,
ki 3abesneuyroTs 30epekeHiCT 1 AKICTH NPOAYKIIT Mg dYac TPaHCIOPTYBAHHSA 1
30epiraHHs.

AT *CYMACTAHAAPTM
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4.6.3 ®acysanns Ginka rapGy30BOro 31iHCHIOETHCS 3a MACOH).

4.6.4 3naucHHS JIOMYCTUMHX MIHYCOBHX BiIXHIIeHb MacH Ginka rapOy3oBoro B
nakyBaueHii oxmnuni 3rigno 3 JCTY OIML R 87 Ta moBWHHI BiAmoBizaTH BHMOram,
HABEIEHHUM B Tabuuui 5.

Tabnuus 5 — JlomycTumi MiHycoOBI BifxuieHHs MacH Oinka rapGyzoBoro B
NaKyBalbHIA OMHALI

JonycTume B’ €MHe BIAXMIEHHS MacH
Maca npoykty acoBaHoro, r, cM’ NPOAYKTY B MaKyBAIbHIH OJHHMUII
% r
[Tonax 500 r go 1000 r BKIHOYHO - 15
[onax 1000 r go 10000 r BkmOUHO 1,5 -
ITonaa 10000 r go 15000 r BKIFOYHO - 150,0
Binsmre 15000 r 1,0 -

4.6.5 JlonaTKoBi BHUMOTH 10 TAaKyBaHHs., 10 He Cylepedarh 3aKOHOIABCTBY
Yipaiuu, MOXKyTh OyTH nependadeHi 10roBopoM ado KOHTPAKTOM.

4.7 MapkyBaHH:

4.7.1 MapkyBaHHS NOBHHHO BIANOBiAaTH BUMOram 3akony Ykpaiuu Bia 06.12.2018
Ne2639-VII ta uux TY.

4.7.2 Ha KkoXKHY OQMHHLIO CHOKHBUYOI Tapu 3 (acosaHuMm OinkoM rapOy30BHM
HAHOCAThE MapKyBaHHs, AK€ MOBMHHO MICTHTH HACTYIHY 1HGOpMAaLIIO:

- Ha3BY NMPOAYKTY (BJIaCHY Ha3BY - 33 HAABHOCTI);

- Buj1 Oinka rapGy3oBoro (3 pH-kopuryo4oo 06pobkor y BUIIISIL OPOLIKY;

3 pH-kopuryrouow odpobkoro Ta migzanuii M'akiif TepMooOpoOLi, y BUIIIAAL Temo) i3
3d3HaYEHHAM MacoBOT YaCTKH MPOTEiHY:

- Ha3By BUPOOHHKA, HOTO IOPHAMYHY aJpecy Ta ajpecy NOTYAHOCTI BADOOHHUIITBA;

- TOPriBebHY MapKy BHPOOHHKA (32 HAABHOCTI);

- Macy HeTTO OJHMHHI TaKyBaHHs, KI' abo 06’eM, AM® Ta JOMyCTHME MiHyCOBE
BIIXHIICHHS,

- XapuoBy (NOXHBHY) WIHHICTH (BMICT OIJKIB @ BOJOTH) Ta €HEPreTHYHY LIHHICTh
(kanopiitnicts) (y x/1x i/a6o kxkan) Ha 100 r mpoaykTy (po3paxoBye BHPOOHHK BiMOBIAHO
JI0 PELENnTYpH 3a OPMYII0K0, HABEICHOIO B 10JATKY A);

- KIHIEBY J1aTy CHOKHBaHHA «BkuTH 10» a0 AaTy BHUPOOHMIITBA (MHCIIO, MICHIb,
piK) Ta CTPOK NPHAATHOCTI;

- YMOBH 30epiraHHs;

- HOMep Iaprif;

- no3xHayeHus uux TY;

- wrpuxoBuit kox EAN 3rigno 3 JICTY 3147,

YMACTAHAAPTM 10
RNEFEBIPEHD
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5 BUMOT M BE3INEKH

5.1 ITin yac BurotoBnenus 6ifka rapOy30BOro HeOOXiJHO AOTPUMYBATHCH BUMOT
mono Gesneku, 10 BCTAHOBIEHI TEXHOJIOTIYHOKW IHCTPYKIUi€o, po3pobieHow Ta
3aTBEPDKEHOI0 Y BCTAHOBJICHOMY MOPSIKY.

5.2 BupoOnuui npuMillieHHs TOBUHHI BIANOBIAATH AIFOUMM CAHITAPHUM HOPMaM.

5.3 Texwuonoriune obGragHaHHs MOBHHHO Bignosinatw sumoram JICTY 3273,
JACTY EN 1672-2, ACTY prEN 1672-1.

Texnonoriune oOmagHaHHA Ta YCTAaTKyBaHHS MOBHHHI OYMIIYBaTHCH T4
JIe31H(IKYBAaTUCE 3a JIOTIOMOT0K MUIHHMX Ta Ae3iH(eKiiiiHuX 3aco0iB, M03BONICHHX s
BHKOPHCTAHHSA [EHTPAILHUM OPraHOM BHKOHABHOI Biamw, 1o 3abe3meuye hopMyBaHH:A
fepxKaBHOI MONITHKM y cdepi OXOPOHHM 340pPOB’S, Ta 3a HAABHOCTI CBIZOLTBA MPO
PEECTpalilo 3riIH0 3 THCTPYKIIEK 3 BHKOpHCTaHHS Ta rpadikom, pozpobreHHMH i
3aTBEP/KEHUMH Y BCTAHOBIGHOMY MOPSIIKY.

[licns nposemeHol aesindekmil NPOBOAMTHCH MPOMHBKA OOJNAJHAHHS [HTHO
BOJAOK JI0 BIACYTHOCTI 3aiMIuKiB ae3iHdikyiodoro poszunny. [Ipobu nn1s aunamizis
BiAOHPAIOTE 3 OCTAHHIX IPOMHBHHX BOIL.

5.4 Ilpu Bugsnenui 0OakrTepiaJbHOrO 3a0pyIHEHHsS, MPOBOASTL [103aYEProBy
aesindexnito. Jas aesingexuii ¢i BAKOPUCTOBYBATH TUILKH CBIKOBUTOTOBIIEHI POYHHH
3IHO 3 IHCTPYKILEIO 3 BUKOPHCTAHHS.

5.5 PoGoui micus noBuHHI OyTH 3a0e3neueHi iHCTPYKLISMH 3 TEXHIKH Oe3neKH.

5.6 [llpauisuuku noBuaHi OyTH 3alesmedyeHi cneHoaAroM 3riIHO HYHHHOTO
sakononasctea Ta JJCTY 7239, HITAOII 0.00-7.14, HITAOIT 0.00-7.17.

5.7 Ilepconan, mo mpauwe Ha BUpoOHMUTBI Oinka rapOy30BOro, IOBHHEH
NPOXOMTH NEPIOANYHI MeauYHi orisiaun 3riano 3 Hakasom MO3 Vkpainu six 23.07.2002
Ne 280 ta Hakazom MO3 Vipainu iz 21.02.2013 Ne 150.

5.8 BupoGuuui npumimenns noBuHHI OyTH 00nazHaHi  OPHITMBHO-BHTKHOK
BEHTH/IALICI0 Ta onamnoBanHamM 3rigdo 3 JICTY b A.3.2-12, JIBH B.2.5-67.

5.9 Ilositps poGouoi 30HM Ta MIKPOKJIIMAT BHPOOHMYMX HPHUMILLEHL TIOBHHHI
Bianosigary suMoram JACH 3.3.6.042.

5.10 Illtyune Ta MNPHPOIHE OCBITIAEHHS BUPOOHUYMX HPHUMIILEHb [OBHHHO
sianoeizaru Bumoram JIBH B.2.5-28.

5.11 B npoueci BUpoOHHIITBA HEOOXIHO JIOTPHMYBATHCH BUMOI elleKTpobesiexu
arigno JACTY 7237.

5.12 lloxexna Oesmexka Ha MIANPHEMCTBI TOBHHHA BIAMOBIIATH BHMOTaM
JCTY 8828.

5.13 BupoOnuui npumimenns nosuuHi Oyty 3abesnedei NHTHOW BOLOIO 3riAHO 3
JCanlliH 2.2.4-171.

5.14 PiBenp mymy Ta Bifpauii y BHpoOHMYOMY NpHMIlleHHI mia uYac podoTH
BUpOOHHYOr0  0OJajgHaHHS He MOBMHEH [EPeBHMUIyBaTH  pIBHI,  BCTAHOBIEHI
JICH 3.3.6.037, ICH 3.3.6.039.
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6 BUMOI'H OXOPOHH JOBKLJLISA, YTUJIIZALIA

6.1 Oxopona armocdepHOro NOBiTPs Bijl 3a0py/HEHHs MOBHHHA 3JHCHIOBATHCH
BIANOBINHO 10 BMMOr 3akony Ykpainm Ne 2707-XII sim 16.10.1992 p., Hakazy MO3
Ykpainu Ne 52 Big 14.01.2020 p.

6.2 Ilepepobky, yTHII3aLlii0, 3HUILEHHA HESKICHOT MpoayKuil 3aiHCHIOITE 3TIAHO 3
BUMOTaMH, 10 BcTaHOBIeHI 3akoHoM Yikpainm Ne 1393-XIV sig 14.01.2000, 3akony
Vipainu Nel87/98-BP Bin 05.03.1998.

6.3 Oxopona rpyHTy Bia 3adpyaHeHHs NOOYTOBHMH Ta MPOMHCIOBHMH BiIXOJaMH
NOBMHHA 37iiicHIOBaTHCA 3rifgHO 3 Bumoramu Hakazy MO3 Vkpainu Bin 17.03.2011 Ne
145,

6.4 Oxopona nopepxHeBHX BOJ BiJ 3a0pyaHEeHHS MOBHHHA 3/iHCHIOBAaTHCS
BianosiaHo 1o Bumor [Tocranosu KMY Ne 465 Bin 25.03.1999 p.

7 IPABUJIA TPUAMAHHA

7.1 binok rapOy30Buii NpHIHMaIOTE MAPTIAMH.

[Mapris — 6ynp-aka kinbkicts Ginka rapfy30BOro 3 OHIEK HA3BOIO, BUTOTOBICHA 3
0JIHAKOBOT CHPOBHHH Ha OJJHOMY 1 TOMY 3k 00/1aiHAHHI NPOTATOM OIHOIO TEXHOIIOTIYHOTO
LMEKTY Ta ohopMIeHa OTHUM JTOKYMEHTOM MPO AKICTb.

[IpaBuna npuiiMaHHs, Bu3HauaHHs naprii, 00’em BubipkM Ta BiAOGUpaHHS 1pod -
arigno 3 JICTY 8051, ACTY 7963, ICTY 4595, JICTY 7670.

7.2 Jlns BM3HAYaHHS BiAMOBIAHOCTI sikocTi Ginka rap6y3oBoro BuMoram mux TY
111IPHEMCTBO-BHPOOHHK MPOBOIHTE MPHHMANBHE i Nepio/IHYHe KOHTPOJIOBAHHAL.

7.3 [TpuiimansHe  KOHTPOIIOBAHHS KOKHOI ~ mapTii  NmpoBOAATH  3a
OpraHoIenTHYHUMH, (PI3HKO-XIMIYHMMH OKAa3HHKAMH, Macow HeTTo abo o0’emMoM
NaKyBajlbHOI OQMHHULL, AKICTIO NAKYBAHHS 1 MAPKYBAHHS.

7.4 [lepioaHicTE KOHTPOIIIO 32 nokazHukamu Oesnexu — srigao MP 4.4.4-108.

7.5 V pasi oTpUMaHHs HE3aJ0BUILHHX pe3y]bTAaTiB KOHTPOJIOBaHHS Xoda § 3a
OIHMUM 13 T[OKA3HHKIB (OpraHoNentHIHHX, (i3HKO-XIMIYHHX, MiKpOGiONOTIYHHX |
GesleyHoCTl) MPOBOAATE MOBTOPHE AHANI3YBaHHs MOJBIHHOI KinbkocTi BHOipkH Oinka
rapOy30BOro BiJ Ti€l camoi naprii.

7.6 HesanoBiibHi pe3ynbTaTi Micis TOBTOPHOTO KOHTPOJIHOBAHHS MOIIMPIOIOTH HA
BCHO MApTIIO 1 napTiio 6pakyroTs.

8§ METOJHU KOHTPOJIKOBAHHSA

8.1 30BHIIIHII BUITIAA, PABUILHICTD [IAKYBAHHS | MapKyBaHHs Ha BiANOBIAHICTH
BUMOraM 1ux TY KOHTPOIIOKTE BI3yanbHO.

8.2 Bu3HauaoTh OpraHoNenTH4Hi MOKa3sHHUKH (3anax, kouip) srigxo 3 ICTY 9173.

8.2.1 Busnauanus cMaky

8.2.1.1 3aco6u BUMIpIOBaHHS, MaTEpiaIn

MIFICTERCTBO POIBHTKY EXORDMIKH, TOPIBA
ACINBCEKOrO TOCNOAAPCTEA YKPATHH

AT “CYMUCTAHAAPTM ETPOAOTIA"
NEPEBIPEHO
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Baru naGopatopni - 3rigo 3 girogoro HJI, 3-ro knacy todnocTi 3 Haiibinbmioo
MEKEI0 3BaKYBaHHS 110 | Kr.

Bopaa aucrunboBana - 3rigHo 3 airogoro HJT.

8.2.1.2 IIpaBuna nposejeHHs BUIPOOOBYBAHHS

Hapaxcky Oinka rapOysosoro (10 = 1) r, 37merka 3BONOKYIOTE JAMCTHIEOBAHOIO
BOM010. CMaK BU3HAYAKOTH OPraHONEIITHYHOTO OLIHIOBAHHS.

8.3 BusnauatoTs MacoBy 4acTky Bojoru 3riguo 3 JICTY 7621.

8.4 BusnauaroTh MacoBY YacTKy CHporo npoteiny srixuo 3 JICTY 7458.

8.6 Bu3HauaroTh MacoBy HaCTKy MpPOTEiHY, PO34YHHHOIO Yy BOIi 3rigHO 3
JACTY 7169.

8.7 BusnauaioThb MacoBy 4wacTKy 3arajbHol 30i1d  3rigHo 3 JCTVY9174,
JCTY ISO 5984.

8.8 Busnauatots pH 10 % Boanoi cycnensii srigno 3 JICTY 4595.

8.9 BusHauaHHA CTOPOHHIX JOMIIIIOK

Binibpany npoby po3kiajaroTh TOHKHM IHAPOM HA JOLIM Ta NPHUCKIILIMBO
NepersAanTs Ha HASBHICTh CTOPOHHIX AOMILIOK.

Y pasi HasBHOCTI CTOPOHHIX JOMIILIOK MPOAYKILI0 GPaKyioTh.

8.10 BwusnaualTh BMICT TOKCHYHMX eneMeHTiB srigwo 3 T'OCT 26927 [1],
[OCT 26930[2], TOCT 26931[3], TOCT 26932[4], TOCT 26933[5], TOCT 30178.

8.11 BwmicT MIKOTOKCHHIB BHM3Ha4awTh 3riaHo 3 MY 4082 [6], MP 2273 [6],
JCTY EN 12955, MP 2964 [7].

8.12 BwmicT pamioHykniaiB BusHauawTs 3rigno 3 ['H 6.6.1.1-130 MY 5778 [9] ta
MY 5779 [10] Ta iHINHMH METOAMKAMH, 3aTBEPIKCHUMH ¥ BCTAHOBICHOMY MOPS/IKY.

8.13  KoHTpomoBaHHs  BMicTy  NECTHUMIIB  3AIHCHIOETBCHS  3riAHO 3
JICanlliH 8.8.1.2.3.4-000.

8.14 BusnavaioTs runicHsBi rpubu ta apik/ki 3rizxo 3 JICTY 8447,

8.15 Busnauaiots 6axrepii poay Salmonella 3rigno 3 JICTY EN 12824,

8.16 Macy Oinka y CromHUBYii yNAKOBLUI KOHTPOIOIOTH 34 JOMNOMOIOI Bar s
CTATHYHOTO 3BAKYBAHHA 3r11HO YHHHUX HJI.

9 TPAHCIIOPTYBAHHSA TA 3BEPITAHHSA

9.1 binok rapOy30BHH TpaHCNOPTYIOTh yCiMa BHAAMH TPAHCIOPTY 3rIAHO 3
NpaBHIaMK  [1EPEeBe3eHHs BAHTAXKy, YHHHUMHM Ha BIATIOBIZHOMY BHII TpPaHCHOPTY.
Tpancnopthi 3acobu noBuHHI OyTH KpHTI, 9HCTI, CyXi, 6€3 CTOPOHHBOTO 3aMaxy.

9.2 binok rapOy30BHit MOPOLIOK, MAKOBAHMH y MILLIKH, JO3BOJIEHO TPAHCIOPTYBATH
TPAHCNOPTHUMHU MAaKeTaMH 13 3aCTOCYBAHHAM MUIOHIB 3riiHo 3 mirouoro HJI, ado
YHIBEpPCATBHHM METAJICBUM KOHTEHHEPOM - 3riaHo 3 airogoro HJL.

9.3 binok rapdy3oBuil renb, NaKOBaHWH Yy MANepoBi MakeTH 3 KOMOIHOBAHOTO
marepiany Tuny «Pure-Pak», makeTH 3 nonieTHIEHOBOT IWIIBKH 3 BHYTPILIHIM YOPHUM

NOKPUTTAM  JI03BOJIEHO  TPaHCHOPTYBAT NOpTHMMK: 2" HAKeTaMH i3
OCNOAAPCTEAYKPAIH

AR "C‘:" GUC q.-'sPTMETPUI'\Oﬂﬂ'
'\ NEPEBIPEHO
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3aCTOCYBaHHAM MiAAOHIB 3riaHo aitowoi HJI, abo yHiBepcanbHUM MeTaleBHM
KOHTEIHEPOM 3ri/IHO 3 airoyoro HJI.

9.4 36epiraiots 6inok rapOy30BHii MOPOIIOK Y YHCTHX CYXHX NPHUMILIEHHSX, HE
3apakKeHuX [IKIAHHKamMu XJTOHWX 3anaciB, moOpe BeHTHIbOBaHMX abo obnaauanmx
HPUILTMBHO-BUTAKHOK BEHTHIALIEKD, 3aXMIINEHWX Bi il OPAMOTO COHAYHOIO CBITIA Ta
wkepen Tera, 3a temneparypu (20-30) °C ta BiZHOCHOI BoiorocTi nosiTps He Ginbiie
Hik 75 %. Tepmin 30epiranna - He Oinbuie 3 poku. Skmo TepMin 36epiranns Ginka
rap0y30BOro nepesHilye | pik, TO nepe] BHKOPUCTAHHSAM y XapyOBOMY BHPOOHHLTBI
HeoOXiZHO TepeBipUTH HOro Ha BIANOBIIHICTH OPraHONENTHYHHM Ta MiKpoGionOridHHM
HOpMaM.

9.5 binox rapOyzoBuii reap 30epiraloTh y YMCTHX CYXHMX NpHMILIEHHAX, jaoGpe
BEHTH/IBOBAHMX a00 00/MaZHAHHX NPHIUIHBHO-BHTAKHOK BEHTHIBSINIEIO, 3aXHILEHHX Bil
i1 IPAMOTO COHAYHOTO CBIT/IA Ta [Kepel Teruia 3a Temneparypu (0-18) °C ta BigHOCHIIH
BOAOrocTi noBiTps He Oinbiue 75 %. Tepmin 30epiranns ve Ginbue 180 mi6. Akmo TepMmin
3bepiranns Ginka rapOysororo remo meperumye 30 1i6, TO nepel BHKOPUCTAHHIM Y
XapuoBoMy  BHPOOHMUTBI  HeoOXiAHO  mepeBipuTH  #HOro  HAa  BiJANOBIAHICTH
OpraHoJeNnTHYHUM Ta MIKPOOIOIOTIMHHM HOpMaM.

9.6 Crpoku npuaatnocti Oinka rapGy30BOro MOKe BCTAHOBIIOBATH BHPOOHMK
(321€KHO Bl AKOCTI CHPOBMHM, piBHS TeXHOJIONT BUpPOOHMIITBA, XapakTEPHCTHK
obnannHaHHg, yMOoB (acyBaHHA Ta BJIACTHMBOCTEH NAKYBAJILHMX MarepiajiB) 3a yMOB
BianogigHocti Oinka rapBysoBoro Bumoram Uux TV Ta MOTOMKEHHS LHX CTPOKIB 3
LEHTPaTbHUM OPraHOM BHKOHABYO! BIA/M 3 NTHTAHE OXOPOHH 310POB 4.

10 TAPAHTII BHPOBHUKA

10.1 BupoGuuk rapantye BiNOBiAHICTb Oe3neuHocTi Ta skocti Ginka rapGy3oBoro
BUMOIaM [MX TEXHIYHHX YMOB OPH IOTPHMaHHI yMOB 30€piraHHs i TpaHCIIOPTYBaHHS.

10.2 TapanTiiiHuii TepMiH 30epiranss npoaykrTis BcranosieHo B 9.4, 9.5 mux TV,

03BUTKY EXOHOMIKY, TOPTI
TAC FOCNOAAPCTBA YKPAIH

Jlﬂ."C':".‘. ACTAHAAPTMETPOAOTIA"
NEPEBIPEHO
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JOJATOK A
([1OBIIKOBHH)
METO/1 PO3PAXYHKY MOXHBHOI (XAPYOBOI) ITHHOCTI
TA EHEPTETUYHOI HIHHOCTI (KAJIOPIHHOCTI) ¥ 100 I’ BUIKA
I'APBY30BOI'O
s po3spaxyHky eHepreTMdHOi wiHHOCTI Oinka rapOy30BOro 3aCTOCOBYIOTH
HACTYNHY (popMyy:
E = kex(Ms + Ms) + ks XMy,
ne E - eHepreTHYHA LiHHICTh, KKAJI;
Mz - macoBa uactka Oinka, /100 r mpoaykTy;
M, - macoBa gacTka ByryieBoiB, /100 r npoaykry;
M - macoBa yacTtka xupy, r/100 r npoaykry;

ks = 4 — koedinieuT enepreTudHol ninHoCcTI 1 1 Ginka uu | r ByrJIeBOMIB Y IPOAYKTI,
KKall/r;

(1)

kx = 9 - KoeiLIEHT eHePreTHYHOT WIHHOCTI | I )KUPY B NPOAYKTi, KKAJIT,
SIkio noTpifHO NOJATH SHEPreTHUYHY UIHHICTD (KATOpiiiHICTE) Y BUIVISI ITOKHUBHOT

(xap4oBol) WIHHOCTI, ¥ KiJIOUKOY/ISX, BUKOPHCTOBYIOTH HACTYTIHHI MepepaxyHokK:
1 kkan = 4,184 x/Ix

\-a‘ 4“-’_'-1-",2:“\" PUIBHTKY EKOHOMIKH, TOPTIBA
T2 GIARCBROMO FOCNOAAPCTBA YKPATHH

aAn* CYMUCTAHAAPTMETPOAOTIAR"
NEPEBIPEHO L5
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JOIATOK b
(71OBIIKOBHIH)
BIBJIIOT'PA®IA

I TOCT 26927-86 Cheippe W NpoayKThl NuieBsle. MeToa onpeneleHus pTyTH
(CupoBHHa i IPOIYKTH Xap4oBi. MeTO1 BU3HAYAHHSA PTYTI)

2 TOCT 26930-86 Ceipbe W MPOAYKTHI NHUILEBBIE. MeTO/l onpeieaeHns MblllibiKa
(CuposuHa i NPOAYKTH Xap4oBi. MeTO1 BU3HAYCHHS MHULII SKY )

3 TOCT 26931-86 Coippe M MpOAYKThl NHIIEBBIE. MeTON ONpeneNeHns Meau
(CupoBuHa | NPOIYKTH Xap4oBi. MeTO/I BU3HAYECHHS Mili)

4 TOCT 26932-86 Chipbe ¥ NpoJyKThl NUIIEBbIE. MeTOIbl ONMpPeIe/ieHUs: CBUHIA
(CupoBuHa | NpOAYKTH Xap4oBi. MeTOIH BH3HAYAHHS CBHHIIO)

5 TOCT 26933-86 Ceipbe M 1IPOAYKTHl nulleBble. MeToa ompeneneHus Kaamus
(CupoBuna i npoaykTi Xap4oBi. MeTo/1 BU3HAYeHHs KaJMil0)

6 MP 2273-80 Meroauueckne peKoMeHJIAlMK 10 00HAPYKEHHIO, HAeHTH(HKAINH
H OMpeleNeHHio cojepkanns adIaTOKCHHOB B THILEBBIX mpoayktax (Mertoauuni
peKoMenauli 1010 BHABIEGHHA, ifeHTH(IKALIl | BH3HAYAHHS BMICTY a(IaTOKCHHIB Y
XapuoBMX NpoaykTax), sarsepmxeni MO3 CPCP 10.12.1980 p.

7 MP  2964-84  Meroauyeckue — peKOMEHIAUMH 10  OOHApyKEeHHIO,
MAEHTU(UKALMH M ONpPENENCHHIO COAEPKAHUS 3eapaleHOHa B MHILIEBBIX MPOIYKTaX
(Meroauunl pexomeHzauil MO0 BusiBAeHHS, igeHTH(dIKALIl 1 BH3HAYAHHS BMICTY
3eapOJIEHOHY B Xap4OBHX MPO/IyKTax), 3atBepmixeni MO3 CPCP 23.01.1984 p. 5

8 MV 4082-86 Metoanyeckne ykasanus Mo oGHapyKeHHIO, MACHTHOHKALMH H
OIpEIENIEHHI0 coaepkanns aaTOKCHHOB B TIPOJAOBONBCTBEHHOM ChIPHE M IHIIEBBIX
NPOIYKTax ¢ NOMOLIBIO BEICOKOI((eKTHBHOI xkuaKocTHOH XpomaTorpaduu (Metoauuni
BKa3IBKM 1010 BMABIEHHA, iAeHTH(iKauii i BU3HAyaHHA BMicTy adQIaTOKCHHIB Y
[POJIOBOJIBYIH CHPOBHMHI 1 Xap4yoOBHMX IIPOAYKTax 3a JONOMOrOK BHCOKO-e(eKTHBHOT
piauHHOT Xpomartorpadii), 3arsepkeni MO3 CPCP 20.03.86 p.

9 MY 5778-91 Crponumii-90. Ornpenenenne B MHIIEBBIX HPOAYKTax
(Ctponuiii-90. BusHauaHHAB Xap4OBHX MPOAYKTaX )

10 MY 5779-91 Lle3mii-137. Onpenenenune B numeBsix npoaykrax (Llesii-137.
BusnayaHHsa B Xap4oBUX npoaykrax), sateepakeni MO3 CPCP 04.01.1991 p.

MIHICTERCIRO POIBMTKY EKDHOMIKH. TOPTIBA
TA CiABCHROMO FOCNOAAPCTBAYKPAIHY

AN “CYMUCTAHAAPTMETPOACTIA®
NEPEBIPEHO 16
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1 COEPA 3ACTOCYBAHHHA

L{i rexniuni ymosu (TY) nomuprooTses Ha KOHLIEHTPOBaHI Ta CYIIEHI MPOAYKTH i3
Tapo (mope, MacTy, MOPONIOK), Ha3BaHi Jalli 33 TEKCTOM — MPOIYKTH.

Ilponykru i3 Tapo KoHUEHTpOBaHi (MOpe, MACTy) BHIOTOBISIOTE 3 MHiMMX 260
nozpibHeHuX, rpyGONpPOTEPTHX 4M MPOTEPTMX KOPEHEIUIOAIB Tapo aGo BiHOBIEHHAM
TOPOLIKY Tapo; NOPOLIOK - 3 TIONEPEHBO MiATOTOB/ICHNX, BUCYIIEHHX Ta NOAPIGHEHNX 10
3a/1aHOT'0 PO3Mipy YaCTHHOK KOPEHEILIO/IB Tapo.

[lpomykti i3 Tapo KOHIEHTPOBAaHi Ta CyweHi BMKOPHCTOBYIOTH Y XapuoBiii
MPOMHCIIOBOCTI,  M’AconepepobHil,  xiiGomexapcekilf,  KOHIHTEPCHKiif rajnyssx,
PECTOpPaHHOMY rOCIOAAPCTBI TOLIO.

OBoB’13KOBI BUMOTM 10 KOHLEHTPOBAHMX Ta CYIIEHMX MPOIYKTIB i3 Tapo, 1o
3abe3nedyroTh ix Ge3neKy I KHUTTS i 310POB’S CIOKHBAYIB Ta OXOPOHH HABKOIHIIHEOTO
NPHPOJIHOTO CEPENOBHIIA BUKIANEHI B po3/inax (4 - 6) HX TEXHIYHHX YMOB.

Ilpuknaz no3Ha4eHHs KOHIEHTPOBaHI Ta CYIIEH] MPOIYKTH i3 Tapo MPH 3aMOBIEHH]
Ta B IHINIH JOKyMeHTaIii:

ITiope Tapo TY V10.8-04718013-007:2022.

[Tacra Tapo TY V 10.8-04718013-007:2022.

Iopomok Tapo TY V 10.8-04718013-007:2022.

i TY npuaatui ais uinei ceprudixanii.

Ilpaso Bnachocti ma TV Hanexuts CyMCHKOMY HAIOHATBHOMY arpapHoMmy
yHiBepcHTeTY Ta Kadenpi xapdyBaHHs Ta Oloimkenepii YriBepcutery Xewxkoy, Kuraii
(Food and Bioengineering department of Hezhou University, China).

IlepeBipka TeXHIYHMX YMOB 3iHCHIOETHCS HE Pijure OJHOTO pasy Ha I'STh POKiB,
Mic/IA HajaHHs M YMHHOCTI YM OCTAHHBOTO MEPEBIPAHHA, SAKIIO HE BHHHKAC IOTPEOH
nepeBipATH iX paHime y pasi NpHHHATTS HOPMATHBHO-TIPABOBHX AKTIB, BiAMOBiAHHX
HALIOHATBHUX (MDKIEPKABHUX) CTAHAAPTIB Ta iHIIMX HOPMATHBHHX JOKYMEHTIB, AKMMH
PErNIaMeHTOBAHO iHII BUMOIH HIX Ti, IO BCTaHOBEH] y mux TV,
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2 HOPMATUBHI NTOCHJIAHHSA

B nux TV € nocunanHs Ha HACTYIHI HOPMATHBHI TOKYMEHTH:

3axon Yxpainu Big 05.03.1998 p. Ne 187/98-BP «IIpo Bigxoam»

3akoH VYkpaiam Big 16.10.1992 p. Ne2707-XII «IIpo oxopoHy aTMochepHOro
NOBITPS»

3akoH VYkpaimum Bin 14.01.2001p. Nel393-XIV «IIpo Buayuenns 3 oGiry,
nepepoOKy, YTWUIi3alilo, 3HWIMIEHHs abo mojamblle BHKOPUCTAHHA HEsAKiCHOI Ta
Hebe3nevyHol mpoayKuiin

3akoH Ykpainu Big 06.12.2018 p. Ne 2639-VIII «I1po ingopmanito 11s CrokKHBaYiB
100 XapYOBUX IPOLYKTIB»

JCTY ISO 6561:2004 ®pyktH, oBOUi Ta MpPOAYKTH nepepobneHHs. Buznauanus
BMicTy KaaMilo. CoeKTpoMeTpHIHHH MeTo T Oe3rmoTyMeHeBol aToMHOT abcopOil

JICTY 1SO 6633-2001 ®pykTH, OBOYI Ta MPOAYKTH nepepobnenHs. BusHadanus
BMicTy cBHHINIO. CieKTpOMeTpUYHUH MeTo] Ge3nomymeHeBoi aToMHOT abcopOit

JCTY ISO 6634:2004 ®pykTH, 0BOYI Ta NPOAYKTH 1X nepepobiaenns. Busnavanus
BMICTY MMII'AKY CIIEKTPOMETPHYHHM METOJ0M i3 3aCTOCYBaHHAM JieTHIIUTIOKapbomary

JICTY ISO 6637-2001 ®pyktH, oBoYi Ta mpoayKkTd nepepobienHs. Busznaganns
BMicTy pTyTi. CnekrpoMerpruHuii MeTox 6e3nonymMeHeBoi aromMuoi abeopOuii

JCTY ISO 7952:2004 ®pyktH, 0BOYI Ta NpOAYKTH nepepoOneHHs. BusHadenus
BMICTY Mi/li CHEKTPOMETPHYHIM METO/IOM aTOMHOI abcopOuii

JACTY 3147-95 Komu Tta xkoxyeanHs iHdopmamii. [lITpuxoBe KOZyBaHHS.
Mapkysanus o0'ektiB igenTudikanii. ®Popmar Ta poO3TAamIyBaHHA IITPHXKOAOBHX
no3Hadok EAN Ha Tapi Ta nakyBaHHI TOBapHOI NpoayKilii. 3aransHi BHMOTH

JCTY 3273-95 be3neuynicTh MPOMHCIOBHX MiANPHEMCTB. 3arajibHi MOJOKEHHS Ta
BHMOTH

JACTY 4912:2008 OpykTH, OBOYI Ta MPOAYKTH nepepobiaeHHs. MeTonu BU3HAYAHHS
JOMILIOK POCITHHHOTO MOXO/KEHHS

JCTY 4913:2008 @pykTuy, oBO4l Ta IPOAYKTH nepepobienns. MeToin BU3HAYaHHs
MiHEpanbHUX TOMILIOK

JCTY 4947:2008 ®pykTy, oBoui Ta npoaykTy nepepobienss. Meros BU3HAYEHHS
BMICTY MIKOTOKCHHY NaTyJIiHY

JCTY 5093:2008 Koncepsu. ['oTyBaHHs po34uHIB peakTuBiB, (hapd, iHAMKATOPIB i
MOKMBHHX CEPEIOBHIL, AKI 3aCTOCOBYIOTH Y MiKpoOionorigHoMy aHaliisi

JCTY 8449:2015 [Ilpoayxkrtu xap4yoBi KOHCepBOBaHi. MeronM BHU3HAYEHHS
OpraHoJENTHYHHX NOKa3HUKIB, MacH HeTTo abo obcsAry Ta MacoBOi YacTKM CKIaJ0BHX
JACTHH

JICTY 7237:2011 Cucrema cranaapris 6esnexu npaini. Enexrpobesnexa. 3aranehi
BHMOTH Ta HOMEHKIIaTypa BHIIB 3aXHCTY

JACTY 7239:2011 CCBIL 3aco0u iHAMBIAyalbHOrO 3aXUCTy. 3arajibHi BUMOTH Ta
Krnacugikamis

JACTY 7804:2015 IpoxyxTu nepepobisiHus GpyKTiB Ta 0BO4iB. MeTo 1 BU3HAYEHHS
CYXMX PEHOBHUH Ta BOJIOTH :

JACTY 8004:2015 Kounnentparu XTP‘IOBFMGE—QM&II&H% BOJIOTH
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ACTY 7670:2014 CupoBuHa i mpoxyKTH Xapuosi. ['orysanns npo6. Minepaniszanis
115 BU3HAYEHHSA BMICTY TOKCHYHHX €IEMEHTIB

ACTY 1SO 1871:2003 TIIpomykTH XapdoBi CilbCHKOTOCIIONAPCHKI. 3aranbHi
HaCTaHOBH IO/I0 BU3HAYEHH:A BMicTy a30oTy MetonoMm K'enpaans (ISO 1871:1975, IDT)

ACTY ISO 5498:2004 IIpoaykTi Xap4oBi CiTECEKOTOCHOAAPCHKI. 3aranbHuii MeTo]
BU3HAYEHHs BMicTy cupoi kiitkoBunH (ISO 5498:1981, IDT)

ACTY  4957:2008 Ilpoayktn mepepobienHs GpykriB Ta o0BodiB. MeTtoau
BH3HAYEHHS TUTPOBAHO! KHCIOTHOCTI

HACTY 7963:2015 Ipoxyktn xapuosi. ['oryBauns mpo® ana mikpoGiomoriuaux

aHanisis

ACTY 8051:2015 TIpomyktu xapuoBi. Meroau BigbupanHs mnpo6 ansa
MIKpoOiOIOriYHHX aHaTi31B

ACTY 3583:2015 Cinp kyxoHHa. 3arajibHi TEXHIYHi yMOBH. 3 MOMPaBKOIO

ACTY 8446:2015 IlpomykTH xapuoBi. Merogu Bu3Ha4Y€HHS KiTBKOCTI

Me30(inbHUX aepoOHHX Ta (aKyIbTATHBHO aHAEPOOHHMX MIKPOOPTraHi3MiB

ACTY 8447:2015 Tlpoayktu xapyoBi. MeTon BH3HAYEHHS APDKIXKIB i IUTCHABHMX
rpubiB

ACTY 8828:2019 IToxkexHa 6e3meka. 3araibHi NOI0MKEHHS

ACTY 9027:2020 Cucremu yrpapniHHs skicTio. HacTaHOBM HIOAO BXigHOTO
KOHTPOJIIIO TTPOAYKILT

ACTY prEN 1672-1-2001 O6nagHaHHS [Iis Xap4oBOi NMPOMMCIOBOCTI. Bumoru
moxo Gesnekw i ririenn. OcHoBHI nonoxkenHs. Yactuna 1. Bumorn mono Gesmexn

ACTY EN 1672-2:2018 YcraTtkyBaHHs JUISl Xap4oBOi NPOMHUCIIOBOCTI. OCHOBHI
npuHuHnu. Yacruna 2. [irieniudi BUMOry

ACTY EN 765:2005 (EN 765:1994, IDT) Mimks pans TpaHCHOPTYBaHHS
NpOJI0BOJILCTBA. MIlIKH 3 01101e(iHOBOTO TKAHOTO MaTepiaiy, KpiM MONpOIiIeHOBOTO

JACTY EN 767:2005 (EN 767:1994, IDT) Mimku 18 TpaHCHOPTYBAaHHS
NPOAOBONBLCTBA. MIIIKH 3 [DKYTO-1101i071e(iHOBOTO TKAHOTO MaTepiany

ACTY EN 769:2005 (EN 769:1994, IDT) Mimku i TpaHCIOPTYBAaHHS
npoaoBOIbCTBA. Milku 3 6aBOBHAHO-NONI0AehIHOBOTO TKAHOTO MaTepiany

ACTY EN 12824:2004 Mikpo6ionoris Xap4oBHX HPOAYKTIB i KOPMIB TBapHH.
["opusonTaneHuil MeTo BusiBieHHS Salmonella

JACTY EN 12955-2001 ITponykru xap4oBi. BusHadenns adnaroxcunis Bl, B2,Gl,
G2 y 3epHOBUX KylbTypax, (pykTax 3 TBEpAOK WIKIPOK Ta MOXiJHHX BiJl HHX
npoaykrax. Meron BHcokoedeKTHBHOI piauMHHOT Xpomarorpadii 3a JI0MOMOIoON
NOCTKOIOHKOBOT JIepHBaTH3alil

ACTY OIML R 87:2017 Kinbkicts (pacoBaHOT0 TOBApy B yNAKOBKAX

ACTY b A3.2-12:2009 Cucrema cranmapriB 6Gesneku npawi. Cucremu
BEHTHJIALIHI. 3arankHi BAMOIY

I'OCT 30178-96 Ceipbe  npoAyKTHl IHIIEBbIE. ATOMHO- abCOPOLMOHHEIN METO
omnpeaeneHHs TOKCHYHBIX 3IIEMEHTOB (Cupoqnga-;j_i;:-_t;p_ Bi. ATOMHO-

5
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abcoOuiHANH MeTO/] BU3HAYEHHS TOKCHYHEIX €IE€MEHTIB)

I'OCT 30518-97 Ilpomyktsl nuuieBsie. MeToabl BHIABIEHHS W ONpEIeIeHHs
KOTM4YecTBa OakTepuid rpymnibl KHIIEYHBIX nanodek (koaupopmel 6aktepuii) (ITnpoxykTu
Xap4oBi. MeTo/ 11 BUABIICHHS | BUSHAYEHHS KiJIbKOCTI OakTepiil rpynu KHIIKOBHX MaJHY0K
(komiopmu GakTepiii)

I'H 6.6.1.1-130-2006 Monmyctumi piBHi BMmicTy panmionykmigis '*’Cs Ta *Sr y
MPOJAYKTax Xap4yBaHHs Ta MUTHIH Bofi. JlepkaBHi ririeHiYHi HOpMAaTHBH

ACanlliH 8.8.1.2.3.4-000-2001 [lomycTumi 1034, KOHIEHTpauii, KiIbKOCTi Ta piBHi
BMICTY MECTHIM/IIB Y CiIbChbKOTOCIONAPCHKil CHPOBHHI, Xap4OBHX MPOAYKTaxX, MOBITPi
po6ouoi 30HH, aTMOChEPHOMY NOBITPI, BOAI BOAOHMHII, IPYHTI

ACanIliH 2.2.4-171-10 Tirieniusi BAMOrM 10 BOAM NHTHOI, NpPH3HAYEH] A
CNOKUBAHHA JTIOIHHOO

HITAOIT 0.00-7.14-17 Bumoru ©e3mekH Ta 3aXMCTy 3[0pOB’S Mg 9ac
BHKOPUCTAHHS BUPOOHMYOTO 00TaHAHHS NpAIliBHUKAMHI

HITAOIT 0.00-7.17-18 MiniManeHi BHMOrM Gesnexd i OXOPOHH 340pPOB’S MNpH
BHKOPHCTaHHI IIpalliBHHKaMH 3ac00iB iHIAHBIAYAILHOrO 3aXHCTy Ha poBGOYOMY MicIi

ABH B.2.5-28:2018 [Ipupoase i mTyYHe OCBITIEHHS

JABH B.2.5-67:2013 OnaneHHs, BeHTHIALIA Ta KOHAHI[OHYBaHHS

JICH 3.3.6.037-99 JlepxaBHi caHiTapHi HOPMH BHPOOHHYOrO HIYMY, YIBTPa3sBYKY
Ta IH(pa3ByKy

ACH 3.3.6.039-99 JlepxapHi caHiTapHi HOPMH BUPOOHHUYOT 3araibHOI Ta JOKATLHOT
BiOpamii

JACH 3.3.6.042-99 [lepxaBHi caniTapHi HOPMH MIKPOKJIIMATY BHPOGHHMYHX
MPHMiLIeHb

MP 4.4.4-108-2004 Meroauuni pexkoMennauii. [lepioAWYHICTE KOHTPOIIIO
[POAOBOILYOI CHPOBHHH Ta XapYOBHX NMPOIYKTIB 33 MOKA3HUKAMM Ge3neKku

[Mocranosa KMY Bix 25.03.1999 Ne465 IlpaBuna OXOPOHH MOBEPXHEBHX BOJ Bill
3a0pyAHEHHS 3BOPOTHHMH BOJAMH

Hakas MO3 Vkpainn Ne 52 Big 14.01.2020 Ilpo 3aTBepIkeHHs Tiri€Hi9HHX
pErJiaMeHTiB JOMYCTHMOTO BMICTY XiMi9HMX i GiONOTIYHMX pedoBHH B arMochepHOMy
MOBITPi HACENEHUX MiCIib

Hakaz MO3 Vkpaian Ne 145 Big 17.03.2011 Ilpo 3arBeppkeHHs [lepKaBHUX
CaHITapHHX HOPM Ta IPaBHJI YTPUMAHHs TEPHTOPIi HaCETEHHX MICIlh

Haxas MO3 Vkpaimm Ne 150 Big 21.02.2013 Ilpo BHeceHHs 3MiH 1O Hakasy
MinicTepcTBa OXOPOHU 30poB’st Ykpainu Bix 23 munus 2002 poky Ne 280

Hakas MO3 Vkpaimm Ne 280 Bin 23.07.2002 Illomo oprasizawii mpoBegeHHs
00O0B’A3KOBHX NPO(IIAKTHYHHX MEIMYHHX OIJISAIB NpALiBHUKIB OKpeMHX TMpodeci,
BAPOOHHMIITB 1 OpraHi3amiii, AsATbHICT AKHX MOB’A3aHa 3 0OCIYroBYBaHHAM HACelIeHHS i
MOXe TPH3BECTH JI0 NOIIKMPEHHS IHEKIIHHNX XBOpoh

Hakaz MO3 Vkpainu Ne368 Bin 13.05.20 ]iﬁ Hpo:

3ATRS
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TirieHiYHUX MpaBuil i HOpM «PEernaMeHT MaKCHMATbHHX piBHIB OKpeMHX 3a0pyIHIOIOUHX
PEYOBHH Y XapUOBHX IPOLYKTAX»

Hakaz MO3 Vkpainu Ne 548 gix 19.07. 2012 Ilpo 3aTBepkeHHs MiKpoGionorignux
KPHTEpIiB /UIsl BCTAHOBNIEHHS MOKA3HUKIB GE3MEYHOCTI XapyOBMX MPOIYKTIB

3 TEPMIHHU TA BUBHAYEHHSA MOHATH

3.1 B upx TeXHIYHMX YMOBAX BUKOPHCTAHO TEPMiHH:

3.1.1 IlpoxykTu i3 Tapo KOHIEHTpOBaHi (mope, macra) - L€ MPOLYKTH, fKi
BUIOTOBJISIOTE 3 IiAKX abo moapibHeHHX, rpyGoNpOTEPTUX UM MPOTEPTHX KOPEHEILIOIB
Tapo abo BiHOBJIECHHAM NIOPOLIKY Tapo.

3.1.2. TlpoaykTy i3 Tapo cymeHi (IOPOWIOK) - 1€ POAYKT, AKHil BHTOTOBMIAIOTH 3
TONepeHbO MiArOTOBNEHHX, BUCYMIEHHX Ta MOAPIGHEHNX 10 331aHOT0 PO3MIPY HACTHHOK
KOPEHEILTOAIB Tapo.

4 TEXHIYHI BUMOT'H

4.1 TlpoaykTu i3 Tapo KOHUEHTPOBaHi Ta CylLIEHi MOBHHHI BiANOBiAaTH BHMOTaMm
IMX TEXHIYHMX YMOB i BUPOONATHCS BiNOBIAHO 10 BUMOI TEXHOJOTIYHOI iHCTpYKii 3
JOTPUMAHHAM CAHITADHMX TpPAaBHI i HODPM, 3aTBEP/UKEHHX Ha MiANPHEMCTBI B
YCTAHOBIIEHOMY MOPSIKY.

4.2 Knacuikaltis KOHIEHTPOBAHHX Ta CyLIEHUX TPOAYKTIB i3 Tapo:

- KOHIIEHTPOBaHe MIOPE Tapo;

- KOHIIEHTPOBaHa acTa Tapo;

- MOPOIIOK Tapo.

4.4 OcHOBHI MOKA3HUKH i XapaKTEPUCTHKH

4.4.1 3a OpraHONENTHYHUMH [OKA3HUKAMH TIPOIYKTH i3 Tapo KOHIIEHTPOBAHI Ta
CyLIeHi MOBMHHI BIANOBiIaTH BUMOraM, HaBeICHUM B Tabmmmi 1.

Tadmmus 1
XapakrepucTuka
Haiimenypanns P P
. KOHIIEHTPOBAHE TTIOpE,
MOKa3HUKIB NOPOILIOK
KOHIIEHTPOBaHa MacTa
I Cmaxk i 3amax Yucrhii 6e3 CTOPOHHIX MPHCMAKIB i 3anaxis
Bix nposoporo mo csitio- | . ’ .
posop .| Bixg 6umoro gm0 cBiTIO-
KPEMOBOI'O KOJILOPY Ta Bij y
. KPEMOBOT'O T4 BiJl POKEBOTO
POKEBOTO 10 CBITJIO ;
. . |10 CBITIO HYEpPBOHOIO, ¥
2 Konip YepPBOHOIO, Yy 3alle’KHOCTI . :
} 3a7IEKHOCTI  BiA  copTy
Bl COPTY JOIYCKAEThCS .
. . | JOIyCKa€eThCA JKOBTHH Ta
KOBTHH Ta TOMapaH4YeBHi s gl
-y [OMapaH4eBUi BIATIHOK
BIATIHOK
: Gl [Topomok 6e3 cTOpOHHIX
3 Koncucrenmis OnHopianuii rens 6e3 ocaay ;
e _— JIOMIIOK

[
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4.4.2 3a (isuko - XiMiYHMMH ITOKA3HMKAMH TPOIYKTH i3 TAPO KOHLEHTPOBAHI Ta
CYIIEH] [IOBHHHI BiINOBIZATH BUMOTaM, HaBeEHUM Y Tabaumi 2.
Tabmaus 2 — ®izuko - XiMiYHI MOKA3HMKK NPOAYKTIB i3 TAPO KOHIIEHTPOBAHHX Ta

CYLIEHUX
HopmoBaHni 3nadenHs
. ; Meroau
HaiiMeHyBaHHS MOKa3HUKIB niope,
TIOPOIIOK KOHTPOTIOBaHHS
nacra
MacoBa gacTtka Bosord, %, He Giiblie 15,0 65.0 JICTY 8004
HiK
Macosa uactka npoteiny, %, He MeHIIe 10.0 50 JACTY ISO 1871
HiXK ! ’
Maf:osa 4acTKa xapqosﬂx. BOJIOKOH 40,0 15,0 JACTY 1SO 5498
(KMITKOBUHK), Y0, HE MEHILIE HIK
pH 10 % BoaHoi cycrnensii 10-11 JOCTY 4957
4.4.3 3a BMICTOM TOKCHYHMX €IEMEHTIB | MIKOTOKCHHIB TPOIYKTH i3 Tapo

KOHLEHTPOBAHI Ta CyIIEHi MOBMHHI BiAmOBizatu BHMoram, HasemeHum y Haxasi MO3
Vkpainu Ne368 Bin 13.05.2013 i 3a3aauenum B Tabumi 3.

Tabauus 3
HasBa TOKCHYHHX elleMeHTiB I[ogf:;iam Meroau BunpoboByBaHHS
TokcHyHI en1eMeHTH, MI/KT, He OiIbIe HiX:
3rimno 3 'OCT 26927 [1],
iy 002 | ety 150 6637
S 10 3rigHo 3 TOCT 26930[2],
’ JCTV ISO 6634
i 5.0 3rigao 3 TOCT 26931[3],
A : JIICTY 1S07952,FOCT 30178
—— 0.5 3rizHo 3 TOCT 26932[4], ACTY
" ; 1SO 6633, TOCT 30178
- 0.03 3rigHo 3 T'OCT 26933[5], ACTY
v ’ ISO 6561, TOCT 30178
MikoTokcuHu, MI/Kr, He Ginbine Hix:
3rigno 3 MY 4082 [8], MP 2273 [6],
Bl
acdnaTokcun 0,005 JICTY EN 12955
MIKOTOKCHH MaTyJIiH 0,05 ACTY 4947
3eapaJieHoH 1,0 3rizno 3 MP 2964 [7]

W, TOPTIBAL

STMETPOAOTIA” .
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4.4.4 3a noxasnukamu Gesnexu (MiKpoBiONOriuHi MOKA3HMKM) TMPOMYKTH i3 TApo
KOHIIEHTPOBAHI Ta CylIeHi NMOBHMHHI BiAmoBizaTu Bumoram, HapeaeHuM y Hakazi MO3
Ykpainu Ne 548 Bix 19.07.2012 i 3a3nagenum y Tabmuui 4.

Tabnuus 4
Hassa nokasHukis llog::;im MeTtoau BUNpoGOBYBAHHS

Kinekicte  Me3odimbHux — aepobHMX i
(hakybTaTHBHO-aHAEPOOGHHX 5-10* 3rigno 3 JICTY 8446
mikpoopratismi, KYO B 1 r, ne 6inbie nixk
5

AKTepil  IPYmM  KMIUKOBHX — HamMyoK He 3rizHo 3 TOCT 30518
(xomipopmu) B 0,1 JIO3BOJICHO
I i i i H .

aTorefm MiKpOOpraHizmu, 30KpemMa e 3rinso 3 ICTY EN 12824
baxrepii poxy Salmonella, B 25 1 JIO3BOJIEHO
[Tnicussi rpubu, KYO B 1 1, He 6inbmme Hixk 1-102 3rigHo 3 JICTY 8447
Hpixmxi, KYO B 1 1, He 6inpme Hix 1-102 3rigno 3 JICTY 8447

4.5 BUMOTH JI0 CHPOBHHH Ta MaTepiain

HAns  BAPOOHMLTBA MPOAYKTIB i3 TAapo KOHUEHTPOBAHMX T4  CYIIEHHX
BHKOPHCTOBYIOTh HACTYIIHY CHPOBHHY:

- kopenerionn tapo (Colocasia esculénta) — GararopiyHa pocivHa, BHA POy
xosnokasis (Colocasia) poanan knilmmauesi (Araceae) 3rigno 3 unaHO0 HJI;

- Macy Tapo mnoapibmeny a6o rpybGomporepry abo mnpoTepTy, Hporpity Ta
OXOJIO/UKEHY, SKy 3aCTOCOBYKOThH JUIsi BHPOOHHITBA IIOPE TA MACTH i3 Tapo, 3TifHO 3
YHHHHM HOPMAaTHBHHM JOKYMEHTOM:;

- ClIb KyXOHHY XapuoBy 3rigHo 3 JICTY 3583 BuBapeHy, 3anmakoBaHy, HE HUKYe
BHILOTO TaTyHKY, 0€3 100aBoK;

- BoAy nuTHY 3riano 3 JICanIliH 2.2.4-171, sika He MiCTHTH criop Me30(LILHNX
obiraTHux anaepoGHUX Mikpoopraunismis y 100 cm’.

[lin wac BUpOGHMUTBA MPOAYKTIB i3 TAPO KOHILEHTPOBAHMX Ta CYIIEHHX
3aCTOCOBYIOTH CHPOBHMHY, B #KiH BMICT TOKCHYHHMX €IIEMEHTIB, MIKOTOKCHHIB Ta
NECTHUMIIB HE TNEPEeBHILye AOMYCTHMI piBHI, BCTaHOBNeHi 3rigmo 3 Hakxazom MO3
Yxpainu Big 19.07.2017 Ne 548, Hakasom MO3 Vkpaimu Bix 13.05. 2013 Ne 368 ta
JCanlliH 8.8.1.2.3.4-000.

3a60poHeH0 BHKOPHCTOBYBaTH MOAM(IKOBaHY CHPOBMHY, fKa HE J03BOJIEHA IS
BHKOPHCTOBYBAHHS [IEHTPAILHHM OPraHOM BHKOHABYOI BIAJH y cepi OXOPOHH 310pOB 4.

Bumict pagionyknigie “'Cs i "Sr y cHpoBuHi He NOBMHEH mepeBHIIyBaTH
BCTAHOBJIEHI AOMycTUMI piBHi 3rigno 3 T'H 6.6.1.1-130.

3a MIKpoOIONOTIYHMMH MOKA3HHKAaMH CHPOBHHA HE T[IOBMHHA TEPEBMILYBATH
AOIMyCTUMI PiBHi, AKi BcTaHOBNEHO 3riano Hakasy MO3 Ykpainu Bin 19.07.2017 Ne 548.

4.5.2 ObnmaaHanHHs Ta MaTepiaiM, IO 3aCTOCOBYIOTHCS NPH BHPOOHMLITBI NPOLYKTIB,
TIOBHHHI  BIANOBINATH YHHHUM HOPMATHBIMM. JOKymentam Ta OyTd 103BOMNEHi Juis

A “CYMACTAHAAPTMETPOAOTIA" 9
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BUKOPHMCTAHHS LEHTPAIbHHM OpPraHOM BHKOHAB4YOi Biaa, 1o 3abesneuye hopmyBaHHS
JEPAKABHOT MOMITHKH Y cepi OXOPOHH 310pOB’ S [Isl JAHHX LILICH.

4.5.3 Bximsu# KOHTPOIIb CHPOBHHH, MaTepiauiB TPOBOASTH Y BiANOBIZHOCTI 3
JCTY 9027 ta NOpsAKOM, BCTAHOBIEHUM BHPOGHHKOM.

4.5.4 KoxHa mapris CHPOBHHH Ta Marepiaiis, IO HAAXOAATH HA MiATIPHEMCTBO,
TMOBHHHA CYINPOBO/KYBATHCh JOKYMEHTOM IIPO SKICTh BCTAHOBJIEHOT (GOPMH Ta MOBHHHA
OyTH m03BOJIEHA /I BUKOPHCTAHHS LEHTPAIbHAM OPraHOM BHKOHABYOI BNaju YKpaiHu y
cchepi 0XOPOHH 310pPOB 4.

4.6 Ilakyranns

4.6.1 [IponykTH i3 Tapo KOHIEHTPOBAHI Ta CYIIEH] BHIIYCKAIOTh ()aCOBAaHHM.

4.6.1.1 IlpoxykTu cymeni (mopomok) dacyoTs Macoro HetTo Big 1 kr 30 kr y:

- Mitku naneposi Mapku [TM 3rigHo 3 JICTY EN 769;

- mimku naneposi mMapkn HM srizso 3 JICTY EN 767, 3 monieTHICHOBHMH
Mitkamu-yiiaakamu 3riggo 3 JICTY EN 765.

Mimky 3 TOPOHIKOM Tapo 3AIUMBAIOTE MAIIMHHWAM CHOCOOOM HMTKAMH JUITHHMH,
0aBOBHAHMMH, CHHTETHYHHMH 3rigHo 3 aitounmu HJI, ski 3a6e3nedyioTh MIlHICTB
3UIMBaHHA.

Mimkyu s hacyBaHHS MOPOIMIKY TapO A03BOJICHO BHKOPHCTOBYBATH TiILKH YHCTI,
Cyxi, BOHH He MOBMHHI MaTH CTOPOHHIX 3amaxiB, He OYTH 3apaKeHHMH MIKiJ{HUKAMH
x1i0HMX 3amacis.

4.6.1.2 IlpoaykTH i3 Tapo KOHUEHTPOBaHI (macTu Ta mope) GacyioTs Macol HETTO
Bix 5 xr mo 200 k1 B:

- ATepoBi nakeTH 3 komMGiHOBaHOTrO Marepiany Ty «Pure-Paky 3rigHo
mirogoi HJT;

- IAKETH 3 MOTIeTUIEHOBOT IITIBKH 3 BHYTPIIIHIM YOPHHM TOKPHTTSM 3TiHO
nirogoi HJT;

- Douku xapuoBi muactrkoBi «Euro Plasty srigno mirogoi HJI.

4.6.2 J103B0JI€HO BUKODHCTaHHS IHINMX BH/IB TapH i MAKyBaHHS, AK BITYH3HAHOIO,
TaK i IMOOPTHOTO BHPOOHMITBA, [J03BOJIEHHX A0 BHKOPHCTaHHA IEHTPAILHHM OpPraHOM
BMKOHABYOT BJIaaH y cepi OXOPOHH 370POB’S /U1 KOHTAKTy 3 XapYOBHMH MPOAYKTaMH i,
AKi 3a0e3rmeuyroTh 30epesKeHICTh 1 SKICTh NPOAYKUii Mig 4Yac TPAHCHOPTYBAHHA 1
30epiranus.

4.6.3 dacyBaHHsA NPOIYKTIB i3 TAPO KOHIEHTPOBAHMX TA CYIICHHUX 3[iHCHIOETHCH 32
Macoro.

4.6.4 3HaueHHs JOMYCTHMMX MIHYCOBHMX BIAXHJIEHB MAacH MPOAYKTIB i3 Tapo
KOHIIEHTPOBAHMX Ta CYIIEHHX B MakyBambHId omuammi 3rigao 3 JCTY OIML R 87 Ta
[TOBHHHI BiATIOBIZAaTH BUMOTaM, HABEIEHUM B TabauIi 5.
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Tabaunusa S
JlonycTume Bix’€eMHe BiIXUIEHHS MacH

Maca nponyxty dacosanoro, r, cm’ OPOAYKTY B NMaKyBaIbHIH OJTHHHIl

% iy
IMonan 500 r no 1000 r exir09HO - 15
ITonax 1000 r go 10000 r Bxm0ouHO 1,5 -
Ionax 10000 r xo 15000 r BxIOYHO - 150,0
Binsme 15000 r 1,0 -

4.6.5 JlomarkoBi BMMOTH IO TNAKyBaHHS, IO HE CylepedaTh 3aKOHOIABCTBY
Vkpainu, MOKyTb OyTH nepedadeHi JOroBopoM abo KOHTPAKTOM.

4.7 MapkyBaHHs

4.7.1 MapkyBaHnHs HOBHHHO BiNOBiAaTH BuMoram 3akody Ykpaiuu Bin 06.12.2018
No2639-VIII Ta mux TY.

4.7.2 Ha KOXHY OJMHHMIIIO CIOXKMBYOI Tapo 3 (hacOBaHMMHM IPOAYKTAMH i3 Tapo
KOHLCHTPOBAHUMH Ta CYIICHUMH HAHOCATh MapKyBaHH, IKe NOBHHHO MICTHTH HACTYITHY
indopmani:

- Ha3BY NPOJYKTY (BIACHY Ha3BY - 3@ HASBHOCTI);

- BUJL OPOAYKTY ( MIOpe, nacTa, MOPOUIOK).

- Ha3By BUPOOHHMKA, HOTO IOPHAHYHY afIpecy Ta aApecy NOTYKHOCTI BAPOOHHIITRA;

- TOPriBeIbHY MapKy BUpOOHHMKA (33 HAABHOCTI );

- Macy HeTTO OJHMHMII NaKyBaHHs, Kr abo 00’eM, AM° Ta JOIYCTHME MiHyCOBE
BIIXHIIEHHS,

- Xap4oBy (MOKMBHY) LIHHICTh Ta HEPreTHYHY WIHHICTH (KagopiknicTs) (y K K
i/abo kkam) na 100 v mpoxykty (po3paxoBye BHPOGHHK BIANOBIZHO 10 PELENTYpH 3a
(bopmy1010, HABEIEHOIO B IOAATKY A);

- KIHIIEBY JIaTy CIOXKHBaHHSA «ByuTH 10» a60 nary BUpoOHMITBA (YHMCI0, MicAIb,
PiK) Ta CTPOK MPHAATHOCTI;

- yMOBH 30epirans;

- HOMED MapTii;

- MO3Ha4YeHHs uux TV,

- mrpuxoeuit kox EAN srigno 3 JICTY 3147.

5 BAMOI'M BE3INNEKHA

5.1 Ilix 9ac BMIOTOBIEHHA TNPOJYKTIB i3 TAPO KOHLEHTPOBAHMX Ta CYLICHHX
HeOOXITHO JOTPUMYBATHCh BMMOI MO0 OE3MEKH, MO BCTAHOBIEHI TEXHOJOTIYHO
IHCTpYKILi€10, po3po6IeHOIO Ta 3aTBEPKEHOK) Y BCTAHOBIEHOMY HOPAIKY.

5.2 BupoOuuyi npuMilleHHS TOBHHHI BiJMOBIIATH il0YMM CAHITADHHM HOPMAaM.

5.3 Texuonoriune o6gajgHaHHA NOBHHHO amnosmam _BHMOI‘&M gCTY 3273,
JICTY EN 1672-2, ICTY prEN 1672-1. [ :
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Texnonoriune o6nafHaHHS Ta YCTATKYBaHHA I[IOBMHHI OYHUILYBAaTHCH T4
Ae3iHdiKyBaTHCh 3a JOTMOMOTOK MHHHHX Ta Ae3iHdekuiiHux 3aco6iB, J03BOIEHHX s
BUKOPHMCTAHHS LEHTPANEHHM OPraHOM BHKOHABYOI BiamM, mo 3abesneuye GopmyBaHHs
JAepKaBHOI TONMTHKH Yy cdepi OXOpOHM 30pOB’s, Ta 3a HAABHOCTI CBIJOITBA MPO
PEECTPallilo 3rilHO 3 IHCTPYKIIEK 3 BHKOPUCTAHHA Ta rpadikom, pospobGienumu i
3aTBEP/UKEHHMH Y BCTAHOBIEHOMY TIOPSIKY.

ITicns mposeneHoi nesindexuii NPOBOAMTECS NPOMHBKA OONaJHAHHS MHTHOK
BOJOK JI0 BIZCYTHOCTI 3alnWmKIB Je3indikywouoro pozuuny. [Ipobu ans anamisis
BiIOMPAIOTE 3 OCTaHHIX MPOMHUBHHUX BOJI.

5.4 Ilpu susBieHHi OakTepiambHOro 3a0pyIHEHHS, MPOBOIATL I103aYEPrOBY
aesindexuito. s nesindexuii ¢ BHKOPUCTOBYBATH TLIBKH CBIYKOBHIOTOBJIEHI PO3YHHH
3r1IHO 3 IHCTPYKLIEI0 3 BHKOPHCTAHHS.

5.5 Po6oui micg noBuHHI OyTH 3a0e3nedeHni iHCTPYKIisSMH 3 TeXHIKH Ge3nexH.

5.6 IlpaniBHukn noBHHHI OyTH 3a0e3nedeHi CHENOAATOM 3TiIHO YHHHOTO
3akoHojaecTea ta JJCTY 7239, HITAOII 0.00-7.14, HITAOIT 0.00-7.17.

5.7 Ilepconan, 1o mpanoe Ha BUPOOHHUITBI NPOAYKTIB i3 TAp0 KOHLIEHTPOBAHUX Ta
CyIIEHHX, TIOBHHEH TNPOXOJUTH MepiofuyHi MeauyHi ornsad 3rigHo 3 Hakazom MO3
VYkpainu Bix 23.07.2002 Ne 280 Ta Hakazom MO3 Vkpaiau Big 21.02.2013 Ne 150.

5.8 BupoOHMui npuMilleHHs [OBUHHI Oyrd oOnajHaHi [PHILTABHO-BUTSIKHON
BEHTHJIAILIEIO Ta onanoBaHHsaMm 3riaHo 3 JICTY B A.3.2-12, JIBH B.2.5-67.

5.9 IlosiTpst poGouoi 30HM Ta MIKPOKIIMAT BHPOOHMYMX NPHMIILEHL [OBHHHI
BigmosigaTtH Bumoram JICH 3.3.6.042.

5.10 Ilry4yse Ta TPHUPOAHE OCBITICHHS BHPOOHHYHX INIPUMIIIEHs MOBHHHO
Bianmosigaru Bumoram JIBH B.2.5-28.

5.11 B mpomneci BupoOHHUITBA HEOOXIIHO JOTPUMYBATHCH BHMOI €leKTpoOesIeKku
srigao JACTY 7237.

5.12 TIloxexHa Oe3neka Ha NiANPUEMCTBI MOBHHHA BiATIOBIJaTH BHMOTaM
JCTYV 8828.

5.13 Bupobuudi npumilneHHs noBuHHI OyTH 3a0e3nedyeHi NMUTHOK BOJOK 3TiJHO 3
HCanlliH 2.2.4-171.

5.14 Pieenr mymy Ta BiOpanii y BUpoOHMHYOMY NpHMIlIEHHI miAg dYac poGoTu
BHpOOHMYOr0  OoONanHaHHS HE TNOBMHEH MEPEBHINYBaTH  pPIBHI, BCTAHOBJIEHI
JCH 3.3.6.037, ICH 3.3.6.039.

6 BAMOI'H OXOPOHH JOBKIL/LJIA, YTHI3ALIA
6.1 Oxopona arMoc)epHOro HoBiTps Bin 3a0pylnHEHHS NOBHHHA 3jilicHIOBaTHCH
BIAMOBIIHO 10 BHMOT 3akoHy Ykpaium Ne 2707-XII Big 16.10.1992 p., Hakazy MO3
Vxpainu Ne 52 Big 14.01.2020 p.
6.2 TlepepoOKy, yTHi3alilo, 3HUIIEHHA HesKiCHOI NPOAYKIii 3/1ifCHIONTE 3riHO 3
BHMOTaMH, 110 BCTAHOBIEHI 3aKOHOM eramrr -No 1393:-XIV Bim14.01.2000, 3akony
| o
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Ykpaiuu Nel87/98-BP Bin 05.03.1998.

6.3 Oxopona rpyHTy Bin 3abpyaHeHHs MOGYTOBMMH Ta MPOMMCIOBMMH BiIXOJaMH
MOBMHHA 3TIHCHIOBATHCA 3riHO 3 BUMoramu Hakasy MO3 Vkpaiuu Bin 17.03.2011
Ne 145.

6.4 OxopoHa mnoOBepxXHeBHX BOA BiA 3a0pyJHEHHs MOBMHHA 3iHCHIOBATHCA
BianosinHo 10 Bumor IToctanosn KMY Ne 465 Bix 25.03.1999 p.

7 IPABUJIA IPUMMAHHS

7.1 [IpoayKTH i3 TapO KOHIEHTPOBAHI Ta CYLICH] NPHAMAIOTH IAPTIsSMH.

IMapris — Oynb-fika KiNBKICTH MPOIYKTIB i3 TAPO KOHLEHTPOBAHMX Ta CYLIEHHX
(mope, macTa, NOPOLIOK) 3 OJAHIEK) HA3BOK, BUTOTOBIIEHA 3 OJIHAKOBOI CHPOBHHM Ha
OIHOMY i TOMY * OONaJHaHHI MPOTATOM OJHOTO TEXHOJIOMIYHOrO LMKIY Ta o(opMmiIeHa
OZJHUM JIOKYMEHTOM [P0 SKICTb.

[paBuna npuiiMaHHs, BU3HaYaHHS naprii, 00’em BuOipkH Ta BinGupauHs mpol -
srigno 3 ACTY 8051, ACTY 7963, ICTY 4595, ICTY 7670, ACTY 5093.

7.2 [lna BH3HAYaHHS BIJANOBIJHOCTI SKOCTI MNpPOAYKTiB BHMoram Imx TY
i IPHEMCTBO-BUPOOHHK POBOINTH MPHUIMANIBHE 1 TIEPIOIHYHE KOHTPOIOBAHHS.

7.3  llpuiiManeHe  KOHTPONIOBAHHA  KOXHOI  TapTii  TPOBOJATE  3a
OpraHoNAeNTHYHHMH, (I3HKO-XIMIYHMMH [OKAa3HMKaMH, Macow HeTro abo o06’emMoM
[aKyBallbHOI OJAMHHIL, AKICTIO MAaKyBaHHS | MAPKYBaHHS,

7.4 IlepioaM9HICTH KOHTPOIIO 33 HOKa3HUKaMu Oesneku — 3rigHo MP 4.4.4-108.

7.5 V pasi oTpuMaHHA He3aJOBINBHHX DPE3yIbTATIB KOHTPOIIOBAHHA Xoua O 3a
OIHMM i3 MOKa3HHKIB (OPraHONENTHYHHX, Oi3UKO-XIMIYHUX, Mikpobionoriuamux i
0e3ne4HOCTI) MPOBOAATH MOBTOPHE aHANI3yBaHHA MOMBIHHOI KinmbKocTi BHGIpKH
MPOIYKTIB KOHLEHTPOBAHHX Ta CYIIEHHX i3 Tapo (mope, macra, MopoIoK) Bi Tiel camoi
napTii.

7.6 He3anoBinkHi pe3ynbTaTH Micas MOBTOPHOTO KOHTPOJIOBAHHS MOIIMPIOKTE Ha
BCHO MTAPTIIO 1 MapTiio OpakyoTh.

8§ METOJAN KOHTPOJITFOBAHHS

8.1 3oBHilHIl BUrIAI, NPAaBHIBHICTE MAKYBAHHSA | MapKyBaHHS HA BiINOBiAHICTE
suMoram 1ux TY KOHTPOMOIOTE Bi3yalbHO.

8.2 Bu3HaualoTh OpraHoJIenTHYHI MOKa3HHUKH (3anax, komip) srigao 3 JICTV 8449,

8.2.1 BuzHauaHHus cMaKy

8.2.1.1 3aco0M BUMIipIOBaHHS, MaTepialu

Baru naboparopsi - 3rigro 3 xirouoro HJI, 3-ro kimacy TouyHOCTi 3 HaGiABIION
MEJKET0 3BAXKYBaHHS 10 | KT.

Boaa nuctunsosana - 3riano 3 girogoro HJI.

8.2.1.2 [IpaBuna npoBeseHHs BUNPOOOBYBaHHA

AN"Cy!
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HaBaxky OpOIYKTiB i3 Tapo KOHIIEHTPOBAHKX Ta CYMIEHUX (NIOpe, M1aCTa, NOPOIIOK)
(10 = 1) r, 3;merka 3BONOKYIOTh IHCTHILOBAHOK BOAOK. CMak BH3HAYAIOTHh LLIAXOM
OpraHoNEeNTHYHOIO OLIHIOBAHHA.

8.3 BusnauaoTs MacoBy YacTky BoJsiory sriano 3 JCTY 8004,

8.4 BusnauaioTh MacoBy 4acTKy nporeiny 3rigso 3 JICTY ISO 1871.

8.5 Busnavarors pH 10 % Bozanoi cycnensii 3rigno 3 ICTY 4957.

8.6 BusnauaHHs CTOPOHHIX JOMILIOK (715 TOPOLIKY )

Busnauenns momimox — srigno JCTY 4912, ICTY 4913.

Binibpany npo6y po3kiagaloTh TOHKHM [IApOM Ha JOWINi TA TNPHCKIMLIMBO
NEPET/IAIAI0Th Ha HASBHICTE CTOPOHHIX JOMIIIOK.

V pasi HaABHOCTI CTOPOHHIX JOMIIIOK IPOIYKILH0 GPaKkyoTh.

8.7 Bu3HauaioTh BMICT TOKCHYHHX eleMeHTiB 3rijno 3 JICTY I1SO 6637, JICTV ISO
6634, JICTY ISO 6633, JICTY ISO 6561, ACTY ISO 7952, TOCT 26927 [1],
I'OCT 26930[2], 'OCT 26931[3], TOCT 26932[4], TOCT 26933[5], TOCT 30178.

8.8 BwmicT MiKOTOKCHHIB BH3Ha4awTh 3rigHo 3 MY 4082 [6], MP 2273 [6],
JACTY EN 12955, MP 2964 [7], ACTY 4947.

8.9 Bmict pagionyknifiB Bu3HagaroTh 3riano 3 'H 6.6.1.1-130 MY 5778 [9] Ta MY
5779 [10] Ta iHIIMMH METOIMKAMH, 3aTBEPIKEHUMH Y BCTAHOBJIEHOMY ITOPAIKY.

8.10 KomTpomopaHHS  BMICTY  TECTHIHIIB  3MIHCHIOETBCS  3rigHO 3
ACanlliH 8.8.1.2.3.4-000.

8.11 BusHaualoTs 1uticHsBi rpubu Ta apixkmwxki sriguo 3 JICTY 8447,

8.12 Macy npomykriB KOHLEHTPOBAaHMX Ta CyIIEHHX i3 Tapo (mope, nacra,
MOPOINOK) y CHOXKMBYIH YNaKoBILi KOHTPOIOKTE 3a JONOMOIOK Bar JUis CTATHYHOTO
3BayKyBaHHS 3Ti/IHO 9AHHMX H/I.

9 TPAHCIIOPTYBAHHSI TA 3BEPIIAHHS

9.1 IlpoayKTH KOHIEHTPOBaHi Ta CyuleHi i3 Tapo (mrope, macra, HOPOMIOK)
TPAHCIOPTYIOTh yCiMa BUAAMH TPAHCHOPTY 3TiJHO 3 MPAaBHJIAMH TEPEBE3CHHS BaHTaKY,
YMHHMMH Ha BIATOBIAHOMY B[ TpaHcnopry. TpascnopTHi 3aco6u MoBUHHI GyTH KPHTI,
9HCTI, CyXi, 0€3 CTOPOHHBOIO 3amaxy.

9.2 IlpogyktH cymeHi i3 Tapo (NOPOINOK), NMAKOBAHMIA y MIIIKH, IO3BOIEHO
TPaHCIIOPTYBaTH TPAaHCIOPTHHUMHM [TaKeTaMH i3 3aCTOCYBAaHHSM IJIOHIB 3rifHO 3
airogoro HJI, abo yHiBepcallbHHM METAIeBUM KOHTEHHEPOM - 3riaHO 3 mirouoro HII.

9.3 IlpoaykTH KOHLEHTPOBaHI i3 Tapo (MIOpe, Macra), MAKOBaHWH y Maneposi
nakerd 3 komOiHoBaHOTO MaTtepiany Tuny «Pure-Pak», makeTH 3 monieTHIEHOBOT
IUIiBKH 3  BHYTPIlIHIM YOPHHM MOKPHTTSM  JIO3BOJIEHO  TPaHCIOPTYBATH
TPAHCIIOPTHUMH TaKeTaMH 13 3acTOCYBaHHSAM MiIAoHIB 3rimHo mirogoi HI, abo
VHIBEPCAJILHUM METaJeBHM KOHTEHHEPOM 3TiqHO 3 Aitouoro HJI.

9.4 30epirailoTh NPOAYKTH CylIeHi i3 Tapo (MOPOIIOK) y YHCTHX CYXHX
NPHMIIIEHHSAX, HE 3apPAKEHHX IIKiTHUKAMH xnj‘ﬁgnx,aauapi‘g_,ﬁ.gq‘ﬁgg BEHTHIIBOBAHHX 260
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obrnaHaHyMX TPHIUIMBHO-BUTSKHOK — BEHTHIALIEI, 3aXMIIEHWX Bifg il  mpsMoro
COHSYHOIO CBITIA Ta JuKepen Terlla, 3a Temieparypu (20-30) °C ta BiAHOCHOI BOIOrOCTI
noiTps He Oinbme Hixk 75 %. Tepmin 36epiranns - ve Gimsme 3 pokd. SIKmo TepMmin
30epiraHHs MOPOLIKY TepeBHIIye | pik, TO Tepea BUKODUCTAHHAM Y XapuyoBOMY
BHPOOHHMITBI HeoOXinHO mnepeBipuTH HOro Ha BIAMOBIAHICT OPraHOJENTHYHHM Ta
MiKpOOi0OIOTIYHUM HOpMaM.

9.5 IlponykTH KOHIEHTpOBaHi (miope, macta) 30epiraloTh y YHCTHX CYXHX
OpHMIIIEHHAX, J00pe BeHTHIBOBAHMX abo 00NagHaHHMX  [PHIUIHBHO-BHTHKHOK
BEHTH/IAII€I0, 3aXMINEHUX BiA Jii MPAMOTO COHSYHOrO CBiT/Ia Ta JUKEpen Temma 3a
temnepatypu (0-8) °C Tta BigHOcHIH Bonorocrti mositps nHe Oineme 80 %. Tepmin
30epiranns He Ginbme 1 poky. SIkmo Tepmin 36epiranus nepesuiiye 180 1i6, To nepexn
BUKODHCTaHHAM y XapuyoBOMY BUPOOHMIUTBI HeoOXiZHO mepeBipuTH HOro Ha
BiIMOBIIHICTE OPraHOICNITHYHAM Ta MiKpOOiONOri9HHM HOpMaM.

9.6 CTpoKH IPHAATHOCTI MPOAYKTIB KOHIIEHTPOBAHKMX Ta CYLICHUX i3 Tapo (Imope,
1acTd, NOPOIIOK) MOKEe BCTAHOBIIOBATH BUPOOHUK (3a/I€KHO Bijl SKOCTI CHPOBHHH, PiBHS
TexHoJorii BUPOOHHLTBA, XapaKTepHCTHK o0naaHaHHs, yMOB (acyBaHHs Ta
BIIACTHBOCTEH MaKyBaJbHUX MaTepialliB) 3a YMOB BiAIIOBITHOCTI IPOIYKTIB BHMOTaM LIHX
TY Ta noro[skeHHs HHX CTPOKIB 3 LEHTPAJbHAM OPraHOM BHKOHABYOI BJIAJH 3 [HTAHb
OXOPOHH 30POB 5.

10 TAPAHTII BAPOBHUKA

10.1 BupoOHHK rapanTye BiAMOBIAHICTE 6€3MEYHOCTI Ta AKOCTI MPOIYKTIB BHMOIaM
[UX TEXHIYHUX YMOB NP JOTPAMaHHI yMOB 30epiraHss i TpaHCIIOPTYBaHHS.

10.2 TapanTiiinuii TepMmin 30epiraHHs IPOLYKTiB BcTaHOBIEHO B 9.4, 9.5 mux TY.
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JOIOATOK A
(m0BiIKOBHIT)
METO/I PO3PAXYHKY MOKHBHOI (XAPYOBOI) IHHOCTI
TA EHEPTETUYHOI HIHHOCTI (KAJIOPIMHOCTI) ¥ 100 T
IMPOAYKTIB KOHIHIEHTPOBAHUX TA CYIIEHHUX I3 TAPO (ITFOPE, ITACTA,
MOPOIIIOK)
st po3paxyHKy €HEepreTHYHOI L[IHHOCTI MPOIYKTIB KOHIIEHTPOBAHMX Ta CYIIEHHX
13 Tapo (mrope, nacTa, HOPONIOK) 3aCTOCOBYOTh HACTYIIHY (hopMmyJty:
E = kex(Ms + Mz) + ks My, (1)
ne E - eHepreTH4Ha WiHHICTH, KKAJ,
Ms - macoBa gacTka Oinka, r/100 r npoaykry;
M; - macoBa 9acTka ByrieBozis, 1/100 r mpoaykry;
M, - macoBa yacTka xupy, r/100 r npoaykry;
ks = 4 — KoedilLlieHT eHepreTHYHOI WiHHOCTI | T 6inKka 9 1 T BYT/IEBOMIB Y MPOLYKTI,
KKaJl/T;
kx =9 - KoedinieHT eHepreTHYHOI UIHHOCTI | I KUPY B MPOJYKTi, KKaJ/T.
Skuo noTpibHO MOJATH EHEPreTHYHY LIHHICTH (KATOpiHHICTE) y BUIIIA/I MOXKHUBHOT
(xap4oB0i) HIHHOCTI, Y KiNTOIKOYISAX, BHKOPHCTOBYIOTh HACTYIIHMI IIEpEPaxyHOK:
1 kkan = 4,184 x][x
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JOOATOK b
(IOBIIKOBHIT)
BIBJIIOT PA®IA

1 TOCT 26927-86 Ceipbe M NpOAYKTEI MHIIEBEIE. MeTo[ oOnpejeseHds pryTH
(CupoBHHa i IPOAYKTH Xap4oBi. MeTo/1 BH3HAYAHHS PTYTI)

2 T'OCT 26930-86 Chipbe 1 MpOAyKTHl NUIIEBbIE. MeTOJ ONpe/eNeH s MbIIIbAKA
(Cuposuna i npoayKTH Xap4aoBi. MeTo/ BU3HAYECHHS MUII KY)

3 TOCT 26931-86 Ceipbe M NPOAYKTH NHINEBbIE. MeTOA ONMpeaeneHus MeaH
(Cuposuna i npoaykT Xap4oBi. MeTo 1 BU3HAYEHHA Mijli)

4 T'OCT 26932-86 Crippe H NpOAYKTH MUINEBEIE. MeTOIbl ONpeaene s CBHHIA
(CvipoBuna i npoaykT xap4opi. MeToau BU3HAYaHHS CBHHIO)

5 TOCT 26933-86 Crippe M MpOXYKTHl MHIIeBbie. MeTOX ONpejAeneHns KaaMus
(Caposuna i npoayKTH Xap4uoBi. MeTo BH3HAYEHHS KaIMil0)

6 MP 2273-80 MeTtonnueckne peKOMEHIAIMK 10 OOHAPYKEHHIO, HAEHTH()UKAIIMHN
M ONpENENCHHI0 COJepkKaHus a(IaTOKCHHOB B TNHIIEBBIX TNpoAaykTax (Meromudni
pekoMeH/ianii MOA0 BHABICHHS, ifeHTH(QIKAUIl i BH3HAYAHHA BMICTY a(IaTOKCHHIB Y
Xap4yoBHX NPOyKTax), 3atBepkeni MO3 CPCP 10.12.1980 p.

7 MP  2964-84 MeroaudeckHe  PEKOMEHIAUMH 10  OOHAPYKEHHIO,
MICHTH(QUKALME M ONPEJIEICHNIO CONCPKAHMS 3€apaIeHOHA B IHIIEBBIX [POAYKTAX
(Meroauuni  pekomeHparii IIOAO BHABJIEHHA, ifeHTHQIKaii | BH3HAYAHHA BMICTY
3¢apOJICHOHY B Xap9OBHX Npoaykrax), sarBep/ykeni MO3 CPCP 23.01.1984 p. 5

8 MY 4082-86 Metoauueckue ykaszaHHs 10 OOHAPYKEHHIO, MICHTH(DHKAIHH H
OMpeIENeHNI0 CONepAKaHus adIaTOKCHHOB B MPOJOBOJBCTBEHHOM CHIPhE H ITHINEBHIX
HPOAYKTAX C MOMOIBIO BhICOKO3h(EKTUBHOMN KUAKOCTHON Xpomarorpaduu (Meroauuni
BKa3IBKM 1I0J0 BHABICHHSA, iAeHTH(iKauil | BH3HA4YaHHA BMICTY aIaTOKCHHIB Yy
NpOIOBOIBYIH CHPOBHHI i XapyoBHX MpPOAYKTax 3a IOMOMOTOK BHCOKO-e(heKTHBHOT
pimnnHOT Xpomarorpadii), 3arBepmkeri MO3 CPCP 20.03.86 p.

9 MY 577891 Crponumii-90. OnpepeleHHe B NHIIEBBIX NPOAYKTax
(Ctponwiii-90. BusHayaHHsIB XapuoBHX MMPOAYKTAX)

10 MY 5779-91 Llesuii-137. Onpenenenne B mumessix npomykrax (Llesid-137.
BusHayaHHs B Xap4oBHX MpoayKTax), 3areepkeni MO3 CPCP 04.01.1991 p.
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Addition H

Certificate of implementation "Technology of sausages using protein isolate
from pumpkin seed meal"



MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
CYMCBKWUH HAIIOHAJILHUI ATPAPHUM YHIBEPCHUTET

Y3IrOIKEHO
IMpopekTop 3 HayKOBOT

3ATBEPXKYIO

BITPOBAIKEHHSI HAYKOBO-1OCJIIAHOI POBOTH

3amoBHHK:

DOIT «Dinon A. M.»

(naiiMenyBaHHa opraHisauii)

aupektop Pinon Auapiii Muxainosuy

(nocaza, ITIb kepiBHnKa opranisauii)

L™ aKTOM NiATBEPIKYETHCH, BIPOBAIKEHHS Pe3yIbLTATIB POGOTH BHKOHAHHX Y MeXax

HAYKOBOI 1ep:k0I0KeTHOT TEeMATHKM:

Homep nepxapnoi peecrpauii:
Jlep:xbroaeTHa TeMaTHKA
BHKOHY€TbCA Ha Kadenpi:

JlaTa BHKOHAHHSA Aep:KOI0IKeTHOT
TEeMATHKH:

PesyawsTaTti poGoTu Bnposamkeni na
M AMPHEMCTBI:

Bua BnpoBaazKeHHX pe3yabTatis

XapakTepucTHra MaciuTady
BIIPOBAKEHHS

@opma BIPOBAINKEHHS

Hogu3Ha pe3yabTaTiB HAyKOBO-
A0CTITHHX pobiT

Briposaakeni Ha 0CHOBI HOPMATHBHO-
TeXHIYHOT JOKYMeHTauil

Bnpoeagkeni B npomMuciose
BHPOOHHLTBO

Pospobka Texniunoi nokymenTaiii Ha GiNKOBY CHPOBHHY
MOABIHHOIO NPH3HAYEHHS

(HalHMeHYBAHHA TEMH)

JAEAEAE A AFS T ENRERFAF;

TexHonorii Ta Ge3medHOCT] XapYOBHX MPOAYKTIB

2022-2023 p.

DOIT «Dinon A.M.»

(HafiMeHyBaHHs NiANPHEMCTBA, A€ 3IHCHIOBANOCH BNPOBAKSHHA)

TEXHOJNIOris KoBOACOK i3 BHKOPHCTAaHHAM i30MaTy Ginka i3
LWIPOTY HaciHas rapfysa

(excnnyaraiis pupody. poGoTH, TeXHONOrii; BUPoGHULITRO BHPOBY, poboTH,
TexHonoril, PYHKUIOHYBaHHSA CHCTEM)

JIOC/IiIHO-[IPOMHCIIOBA MapTis

(ynikanbHe, OIMHOYHE, NApPTis, MAcoBe, cepiiiHe)

BUPOOHMYHI BUITYCK

HOBI JIOC/TIJDKEHE PE3y/IETATH, BHKOPHCTAHA HOBA CHPOBHMHA,
po3pobiieHO HOBY TEXHOJOTIIO, MPOIYKIiA BHIYCKAEThCA
BIEpIle

(MiOHEPCHK], TPHHUKNOBO HOBI, AKICHO HOBI, MOAK(iKALA, MOJEPHI3aLia cTapux
po3pobok)

TY ¥V 10.8-04718013-006:2022

(BKa3aTH HOMEP | HA3BY HOPMATHBHO-TEXHIYHOT JOKYMEHTALIT)

DOIT «Dinon A.M.»

(HazBa miaMpHEMCTBA)



PenTabenbHicTh NpoayKuii
(domaTok 1) 35 %

(xapakTepHCTHKA IPHOYTKOBOCTI rOCNOZApChEOT AiAALHOCTI MiANPHEMCTBA Bil
peanizauil Z0CTiIHO-TPOMMCIOBOT NApTii)

pospobieHi KoBGackH PeKOMEH/I0BAaHO BHKOPHCTOBYBATH AK

caMOCTIHHMI Xap4yoBHil MPOAYKT, Tak i y CKIaii KyniHapHOT

fIpoaykiii B 3aKiajgax pecTOPAHHOTO TOCMOJapcTBa Ta
CouiansHui | HAYKOBO-TeXHIYHIH MiAMPHEMCTBAX XapyuoBOl IPOMHCIOBOCTI (X0I0AHI Ta rapsaui
edext (JoaaTok 2) 3aKyCKH, canartd, BHpoOiB i3 GopoiuHa), AKI 3HAYHO

PO3LLMPATH ACOPTHMEHT TOTOBOI mpomykuil 36arauenoi

NOBHOUIHHHM Oi/ikoM 1 MOXKyTh OyTH peanizoBaHi B ONTOBIH

Ta po3apiOHii Toprisii,

(BHKOPHCTAHHA B XAPHOBiH MPOMUCIOBOCTI Ta peanisallis HaceneHHI0)

VockoHaTeHO BHPOOHHIITBO Ta JI0BEIeHO eKOHOMIUYHHH edeKT Bi BHIYCKY Ta peaiisalil H0CHiIHO-
npomucioroi napris posmiposm 30 kr. Jlo akTy 1oaaeTses po3paxyHok ekoHoMmiuHoro edekty (Jonatok 1)
Jo aKTy nogaeThes JOBiAKA Npo couiaibHuUil eeKT Bi BIPOBADKEHHS PEe3y/IbTATIB HAYKOBO-I0CH IHOT
pobotu ([lonarok 2)

CrniBBIacHHKAMHM aKTy BIPOBAKEHHS HAYKORO-10C/IIHOT poboTH € CyMchKHi HaLiOHANBHUME arpapHuii
11 yuisepcuter Ta YHiBepcuTer Xewxoy, Knrait (Food and Bioengineering department of Hezhou

University, China)

10

BIJI 3AKJIAJTY OCBITH BII I ANMPUEMCTBA

. Jupextop
KepiBaug poﬁoT_y @0 A

— .
A.O. Tenix
ﬂ'ﬁim‘mc} (iniwiany, npiisuie)
AcnipaHT
Gog Lo Tao Man
(rignuc) (iniuiany, npizsuuie)
3apigyBau kadeapoo
M.M. Caminux

(iHiuiany, npissuie)



JozaTok 1

Josinka

L1010 EKOHOMIYHOTO e(EeKTy Bijl BUIICKY Ta peaisauil Joc/TiqHO-TIPOMHCIOBOT napTii
33 TEMOIO!
Po3pobka TexHi9HOI 1oKyMeHTaLiT Ha 01KOBY CHPOBHHY MOBIHHOTO NPH3HAYEHHS

I'enix A.O., k. T. H., AoueHT KadexpH TEXHONOTIH Ta
KepiBuuk podotn: O6e3neyHocTi Xap4yoBHX NPOIYKTiB Cymceroro
HAIIOHAIBHOTO arPapHOro yHiBEpCHTETY
Tao Jau, cr. Bukiagad kapeapd XapuyBaHHs T4
Oioimkenepii YHiBepcutery Xewkoy, Kurait

Homep nep:xaBHoOT peectpauii: () ] Ed ‘ 2 ‘,?,| v ‘ A ] 0 I J |3 \ P i ’3

AcnipaHT:

ExoHoMiunuii edekT Bijl BHKOHAaHHA HAayKOBO-ZOCHigHOI poGoTH «Po3pobka TexHidHOI
JOKyMeHTalii Ha OINKOBY CHPOBHHY MOBIHHOrO NpPU3HAYEHHS» [0ISrae y po3podiy
TEeXHOJOTIi i30Ty OisKa i3 IpoTy HaciHHA rapOy3a /s BUKOPUCTAHHS Y CKJIai Xap4oBoi Ta
KyIiHApHOT MPOMYKMii, a came, TeXHOJIOri] KOBOACOK, 110 PO3MIMPUTH ACOPTHMEHT TOTOBOT
NPOJYKLIT i3 MiABHIIEHO0 Gi0TOTI9HO0 MIHHICTIO Ta 3HHKEHO KaIOPIHHICTIO.

KoBbacku 13 BUKOPHCTaHHAM i30J18Ty Gijika i3 mpoTy HaciHHs rapOy3a BUPOOHIIA Y KUTbKOCTI
30 Kr, K 10CH1THO-IIPOMHUCTIORY MAPTIHO.

ExoHoMiuHHH e(eKT BiJl BUNYCKY Ta peanizauii Z0CIiIHO-IPOMHUCIOBOT MapTii BU3HAYAIIH 32
NOKa3sHHKOM peHTabenbHOCTI mpoaykuil, mo ckinas 35 %. PenTtabelbHICTH MPOMYKIIT
BU3HAYaIM K BiJHOLICHHS 4HCTOro MpUOYTKY BiJ peanizamii J0 coGiBapToCTi MpOmyKii
BPaxoBY1049H 00’€M JOCHiAHO-IIPOMHCIIOBOT MapTii.

Ilin wac BupoOHHMITBA Ta peanizauii HaceaeHHro Oyna anpofoBaHa Ta ONTHMI30BaHA HOBA
perenTypa KoBOacok.

KoBbacku 13 BUKOpHCTaHHSM i30Ty Gika i3 wIpoTy HaciHHs rapby3a € BUCOKOSKICHHMH,
Oe3neyHHMH, 3 BHCOKHMH OpraHOJENTHYHMMH IOKa3HUKAMH Ta PEKOMEHAYIOTHCH [UIA
BHUKOPHCTAHHA y JUTAYOMY Ta TIETHIHOMY XapUyBAHHI.

Yy~ AM. ®inon

(iminianu, npizeuine)

wuopbmug  2022pix

(nara)




Jonatok 2

JloBinka
10710 COLIATBHOTO eeKTy BiJl BOPOBAKEHHS PE3YILTATIB HAYKORO-/10CIIIHOT poOOTH
3a TEMOIO:
Po3zpofka TexHiunoi jokymenTallii Ha 0iTKOBY CHPOBHHY MOJBIHHOTO MPH3HAYEHHS
Fenix A.O., k. 1. H, jAoueHt kadeIpH TEXHOJIOTH Ta
KepiBauk poboru: 0Ge3neuHocTi Xap4OBHX TMPOAYKTIB CyMcbKoro
HaI[iOHAITBHOTO arpapHOTrO YHIBEPCHTETY
Tlao Jlam, cr. BukIagad Kadeapuw XapdyBaHHS Ta
OioimkeHepil YHiBepcuteTy Xewxkoy, Kutaii

Howmep nepixasHoi peectpanii: () ‘ i} 2 | 2 [ v | 2 | 0 l | ’ 3 ‘ g Io"

Acnipasr:

ComianeHHH e(ekT Bil BHKOHaHHA HayKOBO-I0CHiAHOT poboTH «Po3podka TexHIgHOT
MOKyMeHTalil Ha OiNKOBY CHPOBHHY MOBIHOTO MpH3HAYEHHI» MOJSrac y po3podui
TeXHOIOTIT i30n4Ty Ginka i3 mpoTy HaciHHA rapOys3a s BUKOPHUCTAHHA Y CKIali Xap4oBoi Ta
KyJiHapHOT NpOIYKIil, a caMe, TeXHOIOTii KOBOACOK, 10 PO3IIHUPHTH ACOPTHMEHT TOTOBOT
NPOAYKILT i3 MiIBUIIEHO O10J0MYHOK WIHHICTIO Ta 3HHKEHOK KaJIopiitHiCTIO.

KosOacku 13 BHKOpPHCTAHHAM i3074Ty OinKa i3 mpoTy HaciHHsA rapby3a € eKOHOMIYHO
JOCTYMHUMH [I71s IIMPOKHX BEpPCTB HACENIEHHSA 3 PI3HMM piBHEM IOXOIY, MOKYTH OyTH
BHKOPHCTaH] y JIETHIHOMY Ta IUTAYOMY XapuyBaHH].

3ATBEP/IKYHO
Jupekrop

AM. @inon

(ininiann, npizeume)
25

PS4 Sy b £ 2022pik
L 16908k

j* ! (uata)
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Addition 1

Certificate of implementation '""Technology of biscuits using protein isolate
from pumpkin seed meal"



MIHICTEPCTBO OCBITH I HAYKH YKPATHU
CYMCBKHH HAIIIOHAJIbHWAM ATPAPHUI YHIBEPCUTET

V3I'ODKEHO
IIpopexrop 3 naykosoi
Ta MDKHAPOHOT /1igHe

TOKTOP EKOHOMI
el £

(n'rm Y

« _5) »

M

HUPEKTOD & O
AMpERTOD /£ ki

. (nara)

2022 pix

AKT

BITPOBADKEHHSI HAYKOBO-JIOCJIITHOI POBOTH

3aMOBHHUK:

DOIT «Dinon A. M.»

(HaliMeHyBanHg opraHizauii)

mupextop ®inon Axapiii Muxaiinosuy

(nocana, MG kepisBHuKa oprayizauii)

[M aKTOM NiATBEPIKYETHCS, BIPOBAKEHHS Pe3yIbLTATIB poGOTH BHKOHAHNX y Mexax

HAYKOBOT 1ep:k0I0IAKeTHOT TEeMATHKH:

Homep nep:xaBroi peectpauii:
Jep:xbioaxeTHa TemaTHKka
BHKOHYE€TLCH Ha Kadepi:

Jara puxonanus xep:x6omxeTHOT
TeMATHKH:

PesyabTaTi po6oTu BnpoBamkeni Ha
NiANPHEMCTBI:

1 Bua BnpoBaxKeHuX pesynbTaTiB

XapakTepucTuka Macwutaby
BOPOBA/KEHHS

3 ®opma BnpoBaxKeHHs

HoBu3Ha pesyabTaTiB HayKoBo-

L : 4
ocaiTHAx pobir

5 Briposaseni Ha ocHOBI HOpMaTHBHO-
TEeXHIYHOT JOKYMeHTauii

6 Bnposankeni B npomuciose

BHPODHHITEO

Pospo6ka Texniunoi nokyMeHTauii na GinkoBy cupoBHHY
NOJBIHOTO NPH3HAYEHHS

(HaliMeHyBaHHS TEMH)

014 [2[R[V[2Jol1 378

Texuonoriii Ta Ge3neynocTi XapuoBHX NPOAYKTIB

2022-2023 p.

DOIT «Dinon A.M.»

(HaliMeHYBaHHA NiANPHEMCTRA, [ ATHCHIOBATOCH BIPOBAIAKEHES)

TEXHOIOTisA NeunBa GiCKBITHOTO i3 BUKOPHCTAHHAM i3008TY
OisiKka i3 MPOTY HACIHHA rapOysa

(excrunyarauis supoGy, poSoTs, TexHoorii; BupoGHULTRO BpOBY, poGoTH,
TEXHONOrIT, PyHKUIOHYBaHHA CHCTEM)

JIOCIi JIHO-[IPOMHCIIORA NAPTiA

(ynikanbHe, 0AMHOUHE, NapTis, MacoBe, cepiitie)

BHPOOHHYHIT BUITYCK

HOBI JIOC/IiDKEHE Pe3yJIbTaTH, BUKOPHCTAHA HOBA CHPOBHHA,
Po3pobIEeHO HOBY TEXHOIOTII, MPOAYKIS BHITyCKAeTHCH
BIEpILe

(mioHepehKi, NPUHIMNOBO HOBI, AKiCHO HOBI, MOmH(ikawis, MoTepH3aLis
CTAPHX Po3pook)

TY ¥V 10.8-04718013-006:2022

(BKa3aTH HOMED | HA3BY HOPMATHBHO-TEXHIUHOT 10KYMEHTAILIT)

OOIT «Dinon A.M.»

(na3Ba nianpuemcTsa)



L (Jdonarok 1)
8
eexT (JdogaTok 2)
9
10

pobotu (Jlonatok 2)

PenrabennnicTs mpoayxkuii

CouiansHuii | HAyKOBO-TeXHIYHH

33 %

(xapaKTepucTHKa Np1OYTKOBOCTI rOCNoAapehLKOT AIAABHOCTI NiANPHEMCTBA Bil
peanizaiii A0cHiHO-IPOMUCAOBOT NApTIT)

pospobnene TEe4YHBO HicksiTne PEKOMEHIOBAHO
BHKOPHCTOBYBATH K CAMOCTIHHHI Xap40BHi MPOLYKT, TaK i
y cKiaai KymiHapHO! MPOMyKIil B 3aKiafax pecTopaHHOro
rocnojapeTsa Ta MiJNPUEMCTBAX Xap4yoBOI HPOMMCIOBOCTI
(xomoaHi Ta rapsdi 3aKyCKH, KOHIMTEpPChKI BHpoOM), fAKi
3HAYHO  PO3IIMPATE  ACOPTHMEHT TOTOBOI  MPOIYKLIT
30aragenol MOBHOLHHUM Gi1KoM i Moy Tk By TH peanizoBani
B ONTORI# Ta po3apibHil TOpriBii.

(BHKOPHCTAHHA B XaPHOBIH MPOMHCIOBOCT] Ta peanisallis HACENeHHIO)

YaockoHaneHo BUPOGHULTBO Ta QOBEIEHO CKOHOMIUHME edeKT BiZ BHMyCKy Ta peaizauii AOC/HiaHO-
npoMucIoBol mapTis poamipom 30 kr. Jlo akTy jlonaeThes po3paxyHoK ekoHoMigHoro edexry (Jonatok 1)
Ho akty nonaerses noBijika npo couianbHuid eekT Bil BOPOBAMKEHHS Pe3yTbTATIE HAYKOBO-I0CTI IHOT

CriBBIaCHHKAMU AKTY BIIPOBADKCHHS HAYKOBO-I0CHIAHOI poboTH € CyMcEKHil HallioHANLHUI arpapHuii
11 yniBepcurer Ta VhiBepcuter Xewkoy, Kwutait (Food and Bioengineering department of Hezhou

University, China)

BII 3AKJIAIY OCBITH

KepiBuugk pobotn

BIJI TIIANIPUEMCTBA

/ A.O. Tenix
(nifine) (iniuiany, npissnue)
AcnipaHt
&M Dm I'ao [lau
(nianuc) (iniuiany, npizsuie)

3aBinyBay kadenporo

«

M.M. Caminuk

(iniuianuy, npissuue)



Joparok 1

HoBigka
LO/I0 EKOHOMIYHOTO eeKTy Bijl BHIIYCKY Ta peaitisawii A0C/iAHO-POMUCIIOBOT napTii
3a TEMOIO:
Pospobka TexHiuHOi 1oKyMeHTaLil Ha GiNKOBY CHPOBUHY MOABIHHOTO IPU3HAYEHHS

I'enix A.O., k. T. H., JOUEHT KadeapH TEXHOJOTiH Ta
Kepisuuk poborn: Gesnednocti Xap4yoBHX NPOIYKTIB CyMcpKoro
HAIIOHAJIBHOTO arpapHOro YHIBEPCUTETY
T'ao Jlam, cr. Buknagad Kapeapuw XapuyBaHHS Ta
bioimxenepil YHiBepcuTery Xewkoy., Kuraii

Homep nepxasHoi peectpanii:  (} | £ L& ‘,?, I v ‘ 2 ]O Ii I 3 ‘ g |3

AcnipaHT:

ExoHoMiuHHI edeKkT BiJl BHKOHaHHS HayKOBO-IOCHiiHOI poborn «Pospobka TexHiumoi
JOKyMeHTauii Ha OIIKOBY CHPOBHHY IOJABIHHOIO NpH3HA4eHHs» MNOIAra€ y pos3pobui
TEXHOJIOTT 130Ty GijIKa i3 poTy HaciHHs rapOy3a Ui BHKOPUCTAHHS Y CKIali XapyoBoi Ta
KyJIiHApHOI NpoyKuii, a caMe, TeXHOJIOrT MeyuBa GICKBITHOTrO, IO PO3MIHPHTE ACOPTHMEHT
rOTOBOI MPOAYKIIi i3 MiZBUIIEHOIO GiOJOTYHOIO HIHHICTIO Ta 3HMKEHOK KATOPIHHICTIO.
[leunBo GickBiTHE 13 BUKOPHCTAaHHAM i30/1sTY OliKa i3 WpPOTy HaciHHs rapbys3a BUPOGHIH y
KinpkocTi 30 Kr, K JOCIiJHO-IPOMHCIOBY HapTiko.

ExoHOMIYHHI e(eKT Bill BUITyCKy Ta peani3alii JOCHi AHO-IPOMUCIIOBOI NapTii BU3HAYAIM 3a
IIOKA3HUKOM peHTabeNbHOCTI MpomykKiil, mo ckaaB 53 %. PenrabenbHicTh mpomykmii
BU3HAYAIM SK BiJJHOLIEHHA YHCTOrO NpHOYTKY Bia peanizamii g0 co6iBapTocTi MpoayKiii
BPaxoByr04n 06’ €M JOCIIIHO-IPOMUCIOBOT MapTii.

[Tix vac BupoOHMUTBA Ta peamizaiil HaceneHHI0 Gyna anpoOoBaHa Ta ONTHMI30BaHAa HOBA
pelenTypa ne4usa 6iCKBITHOTO.

[leynBo OickBiTHE i3 BHKOpUCTaHHAM i3omsTy Oinka i3 wpory Haciuus rapbysa e
BUCOKOSIKICHHM, ~ Ge3nedHMM, 3 BHCOKHMH  OpraHoOJeNTHYHMMHM  [OKA3HMKAMH  Ta
PEKOMEHIYETCS M1 BUKOPHUCTAHHS Yy [I€THYHOMY, IWTAYOMY Ta BETETapiaHCHKOMY

XapuyBaHHI.

s,
MOHZ,

R

> ol

AM. ®inon

(iniuiany, npizsuiie)

MOE mu 2042pik

(nara)




JlonaTok 2

Hosinka

1010 COLiaAbHOTO e(eKTy Bifl BIPOBA/KEHHS Pe3y.IbTaTiB HAYKOBO-0CIIAHOT poboTH
3a TEMOIO:
Po3spobka TexHiuHOT J0KyMeHTallil Ha O1IKOBY CHPOBHHY MO/BIHHOTO MPH3HAYEHHS

['emix A.O., k. T. H., OOmeHT Kadeapu TEXHOJIOTIH Ta
KepiBuuk poboru: 0Oe3neuHocTi Xap4OBHX MPOAYKTIB CyMcBKOTO
HALiOHAJIHOTO arpapHOro YHIBEPCHUTETY
l'ao [an, c1. BHKIagad kKadeapd XapdyBaHHA Ta
oioimkeHepii YHiBepcutety Xewxkoy, Kuraii

Homep aepxasuoi peectpauii: | { ’.Z L.Z] ] [ o?.‘ 0] / ] 3 | ¥ [ 5

AcniipaHr:

CouianpHuil edeKxT Bil BHKOHaHHA HAyKOBO-J0CHiAHOT poboru «Po3pobka TexuiuHoi
JIOKyMeHTalii Ha OiIKOBy CHPOBHHY MOABIMHOTO TPH3HAYEHHS» TOISArae y po3pobui
TEXHOJIOTIT i301sTy OiKa i3 WpoTy HaciHHA rap0y3a Juis BAKOPHCTAHHS Y CKIIAJl Xap4yoBoi Ta
KyIiHapHOI NpOAYyKLUii, a caMe, TEXHOJOTIT meunBa GICKBITHOTO, MO PO3IIHPHTE ACOPTHMEHT
FOTOBOI TIPOAYKILLT i3 MiIBUIIEHOK Gi0N0rYHOK IIHHICTIO Ta 3HHKEHOK KaJOpIHHICTIO.
ITeanBo GickBiTHE 13 BUKOPHCTAHHAM i30/18Ty OinKa i3 pOTy HaciHHA rapbys3a € eKOHOMIYHO
JOCTYIHHM Ul ILIMPOKHMX BEPCTB HACEleHHS 3 pI3HUM piBHEM [0X0ay, MoOxe Oyru
BHKOPHCTAHE y JIETHYHOMY, JUTSIOMY Ta BETETAPIaHCHKOMY XapuyBaHHi.

3ATBEP/DKYIO

AM. ®inon

(ininiany, npizeumie)

wobmu R 2022 pix

(nara)




Addition J

Certificate of implementation ""Technology of pork sausages using
concentrated taro products"



MIHICTEPCTBO OCBITH I HAYKH YKPATHH
CYMCBKHA HAIIIOHAJIbHUM ATPAPHU Z_I-LIBEPCHTET

Y3IrOIXKEHO
ITpopekTop 3 HayKoBOT

TOBA-T

-+

T (iHiniany, npissriie)

(UL 2023 pik

(nara)

BIPOBAKEHHSA HAYKOBO-IOCJIIHOI POBOTH

3aMOBHHK:

DOTT «Dinon A. M.»

(naliMeHyBaHHs opraHizaLtil)

aupextop Pinon Anapii Muxaiinosud

(nocapna, [T1B kepisanka opraxizauil)

v aKTOM MATBEPIKYETHCS, BIPOBAKEHHA PE3YILTATIB POOOTH BUKOHAHHX Y MEkKAX

HAYKOBOT 1epx01017KeTHOT TEMATHKH:

Homep nepxasnoi peccrpanii:
Jepxbioakerna TemaTuka
BHKOHY€TbCH Ha Kadeapi:

JlaTa BUKOHAHHSA Aep001KeTHOT
TeMATHKH:

PesyabTaTi poboTH BpoBaIxKeHi Ha
nianpuemMersi:

Buj BOpoBatKeHHX pe3yabTaTiB

XapaxkrepucTuka Macmrady
BIPOBAIKEHHS
@opmMa BIPOBATKEHHA

Hosu3na pe3yabTaTtiB HAyKoBO-
aocaiaHux pobir

Bnpopaxxeni na ocHOBi HOpMATHBHO-
TeXHiYHOT JoKyMeHTauil

Po3pobka TexHiuHOl nOKyMeHTalii Ha HamiBdabpukar 3
POCIHHHO! CHPOBHHHM JIs M’ACHHX (aplieBHx BHpoOiB
[O/ABIHOTO NIPH3HAYEHHS

(HafiMeHyBaHHA TEMH)

ol41Z2[2]JviZ]o]z2]o |2 |g

Texnomnoriii Ta 6e3neyHOCTi XapuOBHX NPOAYKTIB

2022-2023 p.

DOIT «Dinon A.M.»

(nHaiiMeHyBaHHA NIANPHEMCTBA, € 3IHCHIOBANOCE BIPOBAIKEHHA )

TEXHOIOris KOBOACOK 31 CBHHHHH 13
HPOAYKTIB 13 TAPO KOHLIEHTPOBAHHX

BHKODHCTaHHAM

(excrutyaraulia BupoGy, poboru, TexHonorii; BHpoGHUUTBO BUpoy, poboTw,
TexHonorii, GyHKUioHyBaHHA cHCTEM)

JOCHiTHO-TIPOMHCTIOBA TIAPTis

(yHiKansHe, OIHHOYHE, NapTii, MAcoBE, cepiite)

BHPOOHHYHIH BHITYCK

BHKOpHCTaHA HOBA CHPOBHHA, PO3p0OIIEHO HOBY TEXHOIOTIIO,

HOBI [JOCII[XKeHI pe3ylbTaTH, NPOAYKIiS BHITYCKAETHCS
BrIEpINE
(nioHepesKi, MPUHUMNOBO HOBI, AKICHO HOBI, MonH(DIKaLis, MOIEpHI3aLiN cTapHX

po3apobok)
TY V 10.3-04718013-008:2022

(Bxa3aTi HOMEp | Ha3BY HOPMATUBHO-TEXHIMHOI JOKYMEHTAL(T)



Bnposaxeni B npomuciaoBe

6
BHPOOHHUTBO

- PenrafenbHicTs npoayKuii
(Joaatox 1)

8 CouiansHUH | HAYKOBO-TeXHIYHMIH
edext (Jonarok 2)

9

10

poboru (Jonatox 2)

DOIT «Dinon AM.»

(Ha3Ba mianpHeMcTBa)

37 %

(xapakTeprcTHKa npubyTKOBOCTI rocnoAapehKoi AiANBHOCTI MiANPHEMCTBA Bia
peanizauii aocaiHO-NpoOMHCTOBOT MTAPTiT)
poszpobrneni  koebacku 31 CBHHHHH  PEKOMEHOBAaHO
BHKOPHCTOBYBATH SIK CaMOCTIHHMI Xap4oBHii MPOAYKT, TaK i
Yy CKIani KyTiHapHOi MPOAYKIIl B 3aKIafaX PecTOPaHHOTO
rOCTOAapCTBA Ta MiANPHEMCTBAX XapyoBoi MPOMMCIOBOCTI
(xoo/Hi Ta rapsyi 3aKyCcKH, canaTi, BHpoOiB i3 6opomna), axi
3HAYHO  PO3IWMPATE  ACOPTHMEHT TOTOBOI  MPOAYKLIT
3baradeHOl XapyoOBMMH BOJOKHAMH Ta POCIMHHHM OinkoM i
MOYKYTh OyTH peasti3oBaHi B ONTORIH Ta po3apiOHiil Toprisii.

(BHKOPHCTAHHS B Xap4oBill MPOMHCIOBOCTI Ta peanizanis HaceneHHIo)

VY nockoHaneHo BHPOOHHLTBO T2 J0BEJEHO €KOHOMIYHWH edeKT Bil BHMycKy Ta peamnisamii mocmigHo-
npoMuciioBoi napTis po3mipom 30 kr. Jfo akTy 101a€ThCs pO3paxyHOK eKkoHoMidHOTO edekTy (Jonatok 1)
Jlo akTy mogaeThes AOBiIKA MPO couianbHUH eeKT Bifl BIPOBaKeHHS pe3yabTaTiB HayKOBO-A0CTiIHOI

CniBBIacHHKAMH AKTY BIIPOBAaKEHHS HAyKOBO-Hocrianoi pobotn € CyMchbKHH HalllOHANBHUIT arpapHHi
11 yuisepcurer Ta YHiBepcurer Xewxoy, Kurait (School of Food and Biological Engineering, Hezhou

University, Hezhou, China)

BIJ1 3AKJIAJTY OCBITH

KepiBuuk podotn

BLO NIAMMPHEMCTBA

A.O. T'enix <% AM. Qinon
(nigfinc) (inimianm, npissume) W, [diigianm, npissume)
X — ‘\"noﬂ‘%' ’%\‘E
Acnipant apil 3
An 4 ﬁoau ? 2
QOVP -Do‘vn T'ao dau “"l F A I
(nizmac) (imiuians, npissuure) : %._f’o;;ﬁiﬁa?i“‘é j
R E
Acnipant :
i [Tanp @eiideit
c) (iniuianm, npizeume)

3aBimyBay Kaeaporo

M.M. Caminuk

(iniuianm, npispuuie)




Honartoxk 1

HoBinka
IIO/I0 EKOHOMIYHOro e)eKTy Bifl BHITYCKY Ta peasisallii J0CIiIH0-IPOMHCIOBOT napTii
33 TEMOIO:
Pospobka TexniuHoi foKyMeHTAalliT Ha HanmiB(habpUKaT 3 POCTHHHOI CHPOBHHH LISl M ICHHX
(apieBux Bupo6iB MOABIHHOTO NPU3HAYEHHS

I'enix A.O., K. T. H., goueHT kadeapu TEXHONOriH Ta
Kepisnuk poboru: 0Oe3medHoCTI Xap4oBUX OPOIYKTiB CymMcekoro
Hal[lOHAJIBHOTO arpapHOro YHIBEPCHTETY
lNao Jlan, cr. Buknagad kadeapu xapdyBaHHS Ta
Oioimkenepii YuiBepcutery Xewkoy, Kuraii

Homep nepsxaBHoi peectpanii: () ‘ £ |2 | P [ v ‘ A ]0 I .(,7 0 [aZ |§‘

Acnipanr:

Exonomignuii edexT Biji BHKOHAHHA HAYKOBO-ZOCHiIHOI poboTH «Po3pobka Texmignoi
JOKyMeHTalii Ha HaniBpaOpHKaT 3 POCTHHHOI CHPOBHHH Ui M’SCHHX (apiIeBUX BHPOOIB
NOBIHHOTO ~NPH3HAYEHHA» IONATAE y po3polbIi TEXHOMOri MNPOAYKTIB i3  Tapo
KOHUEHTPOBAHUX Ul BUKOPHCTAHHS y CKJIaZi Xap4oBol Ta KyJiHAPHOI NPOMYKII, a came,
TEXHOJIOT1{ KOBOACOK 31 CBHHUMHH, 110 PO3LUIMPHTE 2COPTUMEHT FOTOBOT MPOAYKILi i3 3HHIKEHOK
KaJIOpifiHICTIO Ta IMiABUINEHO0 G10I0TIYHOI0 HiHHICTIO.
Korbacku 31 CBMHMHM i3 BHKOPHCTaHHSM IPOJYKTIB i3 TApO KOHUEHTPOBAHUX BHPOOHIH y
KinbkocTi 30 Kr, IK JOCTIAHO-NPOMHKCIOBY NApPTIiO.
ExonomiuHH# edekT Bif BUNyCKy Ta peanisaiii JoCITiqHO-IPOMHCIOBOI HapTil BU3HAYAIM 33
TNOKa3HUKOM peHTabenbHOCTI mpoxykiil, mo ckmag 37 %. PenTabenbHicTs NpoLyKIi
BH3HAYAIM K BIJHOHIEHHS YUCTOro npubyTKy Bia peauizaiii mo cobiBapTocTti mpomykuii
BPaxoByI0uH 00’€M 10CITIIHO-IIPOMHCIIOBOT MAPTil.
ITin wac BupoOHMLTBA Ta peanizauii HacenenHio Oyna ampoGoBaHa Ta ONTHMI30BaHA HOBA
penenTypa KOBOACOK 31 CBUHHHH.
KoBOacku 31 CBMHMHM i3 BHKOPHCTAHHSM TPOJAYKTIB i3 Tapo KOHIEHTPOBAHHX €
BHCOKOAKICHHMH, 0€3MedHHMH, 3 BHCOKHMHM OpPTaHOJENTHYHHMH [OKa3HUKAMH Ta
PEKOMEHIYIOTLCS JUIS BUKOPUCTAHHS Y Xap4YyBaHHI.

3ATBEP/[KYIO

o AM. ®inon
(iniuiany, npiseuie)
QUL 2023 pik

(nara)




Jonarox 2

Josinka

IO COLIANBHOrO e()eKTy Bijl BIPOBAKEHHS Pe3YIbTATiB HAYKOBO-10CHiAHOT poOOTH
33 TEMOIO:
Po3pobka TexHIYHOI TOKYMeHTallil Ha HamiBhaOpHKaT 3 pOCIHHHOT CHPOBHHH [T M SICHHX
(hapmernx BUpOOIB MOABIHHOrO NPHU3HAYEHHS

lenix A.O., K. T. H., JOLEHT KajeapH TEXHOJOTiH Ta
KepiBnuk po6oTu: OesnegHocTi Xap4yoBHX OPOAYKTIB CymMcekoro
HaIliOHAJIBHOTO arpapHoro YHiBEPCHTETY
Tao Jlan, cr. Bukgagad kadeapw XxapuyyBaHHS Ta
Gioimkenepii Yuisepcutery Xewxoy, Kuraii

Homep nepiasroipeectpani:. 9 | £ [Z [ 2y 2 (o 2|0 |2 |#

Acnipanrt:

CoujanpHuii  e(eKkT Bl BMKOHAHHS HaykoBo-mociiaHoi pobotn «Po3pobka TexHiuHOL
JOKyMEHTaIlil Ha HamiBhabpHKaT 3 POCIMHHOI CHPOBHHH U M SCHHX (aplieBHX BUpoOiB
NOJBIHHOINO NpPU3HAYEHHS» TONArac Yy po3podui TexHomorii MpOAyKTIB 13 Tapo
KOHIIEHTPOBAHUX IJIsi BHKOPHCTAHHA y CKIali XapyoBoi Ta KyliHapHOI NpOAyKuii, a came,
TEXHOJIOT1T KOBOACOK 31 CBHHHHH, 1[0 PO3LIIHPHTH aCOPTHMEHT 'OTOBOI IPOIYKIii 13 3HIKEHOO
KaNOPiHHICTIO Ta ITiABUIIEHOI0 Gi0I0TTYHOK IIHHICTIO.

KoBGacku 3i CBUHHHY i3 BUKOPUCTAHHAM HPOJIYKTIB 13 TAPO KOHLEHTPOBAHHX € EKOHOMITHO
JOCTYNIHUMH 71 IMIHPOKHUX BEPCTB HACEIEHHS 3 DI3HHM DIiBHEM JOXOMIY, MOXKYTh OyTH
BUKOpUCTaHI ¥ XapuyBaHHi.

3ATBEPJIKYIO
Hupextop
ﬂm-@%ﬂ ;@fﬂOH AM.»

BphA-Nig ;

") Lo AM. ®inon

(iniuiam, npiseuime)

CiAg e 20,2 pik

(nmata)



Addition K

Certificate of implementation '""Technology of meat pate using protein
isolate from pumpkin seed meal"



MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHH
CYMCBKHWH HALIOHAJIbHUM ATPAPHUI YHIBEPCUTET

V3TOIXEHO
[IpopexTop 3 HaykoBOT

Ta MDKHaPOIHOT /i

7 - ngﬁnu npiipuine)
2042 pix

BITPOBA/UKEHHSI HAYKOBO-/1IOCJIIIHOI POBOTH

3aMOBHHK:

DOIT «Dinon A. M.»

(HaitMeHyBaHHa oprasizauii)

aupekrop Pinon Anapiii Muxaiinosuy

(nocaja, I1B kepisauka oprauizauir)

Llum aKToM NiATBEPIKYETHCH, BIPOBALKEHHS Pe3YILTATIB po6oTH BHKOHAHHX Y MeKax

HAaYKOBOT 1ep:KOI0IKEeTHOT TEMATHKH:

Homep nep:xasnoi peecTpauii:
JepxdroaxeTHa TeMaTHKA
BHKOHY€TbCH Ha Kadeapi:

JlaTa BUKOHAHHS JepPKOI0IKeTHOT
TeMATHKH:

PesyanTaTn poboTH BnpoBamkeHi Ha
NiANPHEMCTBI:

Bu BnpoBa/kKeHUX pe3yabTaTiB

XapakTepucTHka MaciuTady
BIPOBA/IKEHHSI
@opmMa BIPOBAIAKEHHS

HoBu3Ha pe3y1sTaTiB HAYKOBO-
AOCaiAHHX pobiT

Bnposamkeni Ha ocHOBi HOpMATHBHO-
TexHiYHOol JoKyMeHTauii

BnpoBagkeHi B npomMuciiose
BHPOOHHUTEO

Po3spobka Texniunoi joxymenTanii Ha GinkoBy cupoBUHY
NOBIHHOrO MPH3HAYEHHS

(HaiMEHYBAHHA TEMH)

0[d[2[2[V[R[O]T[3]2[3

TexHonori# ta 6e3nedHOCT] XapgOBHX MPOAYKTIB

2022-2023 p.

DOIT «Dinon A.M.»

(HaliMeHYBaHHS NiANPHEMCTEA, 1€ 31IHCHIOBANOCH BIPOBAIKEHHS)

TEXHONOTISA M'ACHOIO NALITETY i3 BUKOPHCTAHHAM i30J8TY
6Ginka i3 mpoTy HaciHHa rapBysa

(excnnyarauis Bupody, poboT, TeXHONOrT; BHPOGHUITBO BUPOOY, poboTs,
TeXHONOTIT, PyHKUIOHYBaHHA CHCTEM)

JIOCITi/THO-IIPOMMCIIOBA HAPTis

(yHiKANbHE, OJIMHOUHE, NAPTid, MAcOBe, cepiiine)

BUPOOHHUYHIT BUITYCK

HOBI J0C/IIKEHE Pe3yNbTaTH, BHKOPHCTAHA HOBA CHPOBHHA,
pO3poblIeHO HOBY TEXHONOTI, MPOAYKIA BHIYCKAETHCA
BOEpLIe

(mioHepeeKi, NPHHLIMNOBO HOBI, AKicHO HOBI, MomMdikaLis, MojepHisaNis
cTapux po3pobok)

TV Y 10.8-04718013-006:2022

(BKa3aTH HOMep i HA3BY HOPMATHBHO-TEXHIYHOI JOKYMEHTALT)

DOIT «Dinon AM.»

(Ha3Ba niAnpHeMeTBa)



7 (dopaTok 1)
8
epexr ([Jonatok 2)
9
10

PenTabeabHnicTh npoaykuii

CouianbHuil | HAYKOBO-TeXHiYHHIH

43 %

(XapakTepHCTHKA NPHEYTKOBOCTI FOCHOAAPCHKOT AIAILHOCT] MiANpHEMCTBA Bil
peanizauii 10cHiIHO-NPOMUCIOBOT NapTii)

pospobnenui M’ sCHHH namTeT PEKOMEHIOBAHO
BUKOPHCTOBYBATH AK CAMOCTIHHHI XapuoBHil MPOIYKT, TaK i
y cKiaai KyniHapHoi MpoAykuii B 3aKiafax PecTOpaHHOro
rOCTIOAAPCTBA Ta MiANPUEMCTBAX XapdoBOi MPOMHCIOBOCTI
(xomomHi Ta rapsA4i 3aKyckH, canaTh, BUpo6iB i3 Gopoluxa),
AKi 3HAaYHO PO3IIHPATH ACOPTMMEHT TOTOBOI MpPOAYKil
36araueHoT NOBHOLIIHHKM OITKOM 1 MOJKYTS GyTH peanizoBaHi
B ONTOBIH Ta po3npiGHii Toprismi.

(BMKOPHCTAHHS B XapHoBiil MPOMHCIOBOCTI Ta peali3atin HaceIeHHIO)

VockonaneHo BUpOGHHMITBO Ta JOBEIEHO EKOHOMIYHMI e(eKT Bill BHNYCKY Ta peanisauii 10CTiAHO-
MpOMHCI0BOT napTis poamipowm 30 kr. Jlo aKTy 104a€ThCs pO3paxyHOK ekoHoMiuHoTo edekTy ([loaaroxk 1)
Jlo aKTy IOZAEThCA JIOBI/IKA PO cOiaibHUi eeKT Bil BIPOBaDKEHHS Pe3y/ibTaTiB HAyKOBO-T0CTITHOT
po6otu ([lonatox 2)

CriBBIacHUKAMH akTy BIPOBaUKEHHA HayKoBO-IocTinHOT poboty € CyMChKMH HALIOHAIBHUI arpapHuii
11 ynirepcuter Ta VYuimepcurer Xewsoy, Kuraii (Food and Bioengineering department of Hezhou

University, China)

BIJ1 3AKJIAJTY OCBITH BIO MIAMPUEMCTBA
KepiBuuk pobory Hypeston
s
A.O. Tenix M. Dinon

@hinnuc) (ininiamm, npi3enmie) &_m. npissuLie)

Acnipant S Audpii = 3 m;'i
l'ao Jlan s £ 3
(nignme) (iniuianu, npissuiue) "’:F:fﬁ?_‘?&‘:“‘ = 7

3aginyrau xadenpow

" e “

M.M. Caminuk

(iniuianu, npizeuue)



Joaatok 1

JoBingka

1110/10 €KOHOMIYHOT0 e)eKTy BiJ BUIIYCKY Ta peali3allil J0C/IiHO-TIPOMHUCI0BOT rapTii
3a TEMOIO:
Po3pobka TexHiuHOT ToKyMeHTauli Ha GIIKOBY CHPOBHHY MOABIHHOTO IPH3HAYCHHS

lenix A.O., x. T. H., HoUeHT KadeapH TeXHONOTIH Ta
KepiBauk poGorn: Gesneunocrti XapyoBUX NpPOIYKTIB CymMceKoro
HALIOHAIBHOTO arpapHOro YHiBEPCHTETY
I'ao Jlan, cr. Buknazay kadenpw XapdyBaHHS Ta
Oioimkenepii YHiBepcuTeTy Xewxoy, Kurai

Acmipasrt:

Homep ziepikaBHOI peecTpallii: 0{ 1 ‘ s [ 2 | v [ .2,| 0 l / [ 3 ‘ 3 [ g

Exonomiunuil edekT BiI BHKOHAHHS HayKoBO-gochiguol pobotu «Po3pobka TexHidHOL
JlokyMeHTanii Ha OiNKOBY CHPOBHHY [O/BIfIHOIO MpHU3HAYEHHS» TMonsrae y po3podii
TEXHOJIOTIT 1305147y GijKa i3 WpoTy HaciHHs rapGy3a [Uis BAKOPHCTAHHS Y CKJIajli Xap4oBoi Ta
KyJiHapHOI MPOAYKIii, a came, TEXHOJIOTIT M'SCHOTO NAMTETY, N0 PO3UIHPHTE ACOPTHMEHT
FOTOBOI IPOAYKILIT 13 MiABHIIEHOH Gi0N0TYHO MIHHICTIO Ta 3HUKEHOK KATOPiHHICTIO.
M’sicHuii namrer i3 BUKOPUCTAHHAM i30/1ATy Oinka i3 mpoTy HaciHus rapOysa BHpOOHIH Y
KinbkocTi 30 Kr, K JOCTITHO-TIPOMHCIIOBY TapTilo.

ExoHoMiuHH#H e(eKT Bil BUIyCKy Ta peamizamii Z0C/iHO-MIPOMHMCIOBOT NapTil BU3HAYAIH 32
NOKa3sHHKOM peHTabenbHOCTI Tpomykmil, mo ckinaB 43 %. PentabelbHICTH NPOAYKIT
BU3HAYAIH K BITHOIIEHHS 4YHCTOro HpubyTKy Bin peamizauii no cofiBapTocTi mpomykiil
BPaxoByHOUH 00’ €M JI0CITiIHO-MPOMHCIIOBOT NapTii.

ITin gac BupoOHMUTBA Ta peatizauii HaceneHHio Oyna anpoGoBaHa Ta ONTUMi30BaHAa HOBA
perenTypa M’sCHOTO MariTeTy.

M’scHuii namTeT i3 BHKOPHCTAHHAM i3071ATy Oinka i3 mIpoTy HaciHHs rapOysa e
BHCOKOSIKICHMM, 0e3ne4HHM, 3 BHCOKMMH OPTaHONENTHYHHMH  TOKA3HHKAMH  Ta
PEKOMEH/IY€ETHCSI /Uil BUKOPUCTAHHS Y IUTSYOMY Ta JIIETHYHOMY XapuyBaHHi.

AM. ®inon

(iniwiany, npizsuiue)

weobmug_ 2042pix

(nara)




Hopartok 2

Hosinka

1010 COIIATLHOTO e()eKTy BiJl BIPOBADKEHHS PE3Y/ILTATIB HAYKOBO-IOCHIIHOT po0oTH
3a TEMOIO:
Po3pofka texniunoi nokymeHTarii Ha O1TKOBY CHPOBHHY IMOABIHHOIO TPU3HAYEHHS

Temix A.O., k. T. H., IOUEHT KadeapH TEXHOJOTIH Ta
KepiBauk pobotn: 0Ge3nedHocTi XapuoBHX MPOAYKTIB CyMcbKoro
HAIlIOHAIEHOTO arpapHOr0 YHIBEPCUTETY
Tl'ao Jlan, cr. BuHknamad Kadeapu XxapdyBaHHS Ta
oioimkeHepii YHiBepcuteTy Xewxkoy, Kuraii

Homep aepkaBHOI peecTpaitii: 0[ E{ ‘ ,’Z‘ ,2' U‘ P4 | o [ / | 3J g [ g

AcmipaHT:

CouianeHuil  e(eKT Bil BHKOHAHHS HAYKOBO-IOCHimHOI pobotu «Po3pobka TexHidHOT
JAOKyMeHTalii Ha OUIKOBY CHPOBHHY HOJABIHHOIO MpPU3HAYEHHA» [N0ASrae y po3podui
TeXHOJIOTT 130/14Ty OlKa i3 LIpoTy HaciHHA rapOy3a Ui BUKOPHCTAHHA Y CKJIaJi Xap4oBoi Ta
KyJliHapHOi NpOAYKLii, a came, TeXHOJIOr i M SCHOTO MAIITETY, 1O PO3LIMPHTL ACOPTHUMEHT
TOTOBOI ONPOAYKIIT 13 MABHIIEHOK 610I0TIYHOO MIHHICTIO Ta 3HHKEHOK KATOPIHHICTIO.
M’scHui mamTeT i3 BUKOPHCTaHHAM 13071aTy OiNKa i3 [poTy HaciHHA rapOy3a € eKOHOMIYHO
JOCTYMHUM [l IIMPOKHX BEPCTB HACENEHHS 3 PI3HUM PpIBHEM JIOXOdy, MOxke OyTH
BHKOPUCTAHHH Y JI€THYHOMY Ta JUTAYOMY XapHyBaHHI.

3ATBEP][KYIO
JwpexTop

& S .
i e N PO ¢Pinon AM.»

0 WA ‘
i : = A AM. ®inon
a S Uninanc) (idinianm, npissuie)

LTI

L «fZ» plof mu S 2022pik

(nara)



Addition L

Certificate of implementation "Technology of duck meat sausages using
concentrated taro products"



MIHICTEPCTBO OCBITH I HAYVKH YKPATHH
CYMCBKHWI HALIIOHAJILHUM ATPAPHUM YHIBEPCUTET

V3IOJDKEHO
ITpopekTop 3 HAyKOBOI
Ta MIKHApOAHOT JTiATbHEert

3aMOBHHK:

”;7&%\/1 dinon

F(ininiamm, npizsuie)

2045 pix

AKT
BITPOBAPKEHHSI HAYKOBO-IOCJIJIHOI POEOTH

DOII «Dimon A. M.»

(HaliMeHyBaHHA opraHisauii)

aupextop Qinon Auapiii Muxaitnosuy

(nocaga, ITI6 kepiBHnka opraizauir)

v akTOM NiATBEPAKYETLCH, BIPOBAKEHHA Pe3yJbTATIB po60TH BUKOHAHUX Y MeKax

HAYKOBOT 1epKOI017KeTHOT TEMATHKH:

Homep aepaxaBHoi peecTpauii:
Jep:xbioa:keTHa TeMaTHKA
BHKOHYEThLCH Ha Kadeapi:

JlaTa BUKOHAHHS AePKGIOIKEeTHOT
TeMATHKHA:

PesyasTaTn po6oTn BnpoBamKeHi Ha
niAnpueEMCTBI:

Buja BNpoBaIKeHHX pe3yabTaTi

XapakTepHcTHKa MaciuTady
BIPOBA/KEHHS
Dopma BIPOBAIKEHHS

Hoeu3na pesyabratiB HayKoBoO-
AOCTiIAHUX pobiT

BrnipoBakeHi Ha 0CHOBI HOPMATHBHO-
TexHiuHol JoKkyMeHTauil

Pospobka Texniunoi gokymenTauii Ha HamiBpabpukar 3
POCIMHHO CHPOBMHM /Uil M'AcHHX (apieBux BHpoOIB
NO/BIHOTO TIpH3IHAYEHHS

(HaiiMeHyBaHHS TEMH)

olL2]2]v]z][o|L]e Z |

Texnouorii Ta 6e3nevHOCTI Xap4OBHX NMPOAYKTIB

2022-2023 p.

DOl «Dinon A.M.»

(HaMeHYBaHHA NiANPHEMCTBA, e 3/IHCHIOBATOCE BIPOBAIDKEHHS)

TeXHOJOris KoBOacok 3 M’fca Kauykd I3 BHKOPHCTaHHAM
MPOMYKTIB 13 TAPO KOHIEHTPOBAHHX

(excruryarauis Bupoby, poboTH, TexHonoril; BupoGHHUTBO BHpOOY, poboTH,
TEXHONOTT, QyHKUIOHYBAHHA CHCTEM)

JIOCJI1IHO-[TPOMMCIIOBA MapTis

(yHikanbHe, OIHHOYHE, NApTidA, MacoBe, cepiline)

BHPOOHHYMH BHITYCK

BHKOPHMCTaHa HOBA CHPOBHMHA, PO3PODIEHO HOBY TEXHOJIOTIIO,
HOBI [OCTIUKEH] pPE3yNbTaTH, NPOAYKLIA BHIYCKAETHCH
BIlEplIe

(nioHepehKi, NPHHLIANOBO HOBI, AKICHO HOBI, MOM(IKALIN, MOAEpHi3aLls
cTapHx pospobok)

TV ¥V 10.3-04718013-008:2022

(BKasaTH HOMED | HA3BY HOPMATHBHO-TEXHIYHOI JOKYMeHTALLiT)



Bnposamxeni B npoMuciose

6 DOIT «Dinon A.M.»
BHPOOHHUTBO
(HasBa mianpHeMcTBa)
7 PenTabensnicTs npoayxkuii
(Jonarok 1) 21 %
(xapakTepucTHEa MPROYTKOBOCTI FOCHOAAPCHLKOT JAMLHOCT] MANPHEMCTBA Bia
peanizauii nocaigHo-npoMucoBol naprTii)
pospobieni koBOGackH 3 M'fca KaykH pPEKOMEHAOBAHO
BHKOPHCTOBYBATH IK CAaMOCTIHHUI XapuoBHiH TPOMYKT, TakK i
¥ CKnani KymiHapHoi Npoaykuii B 3akiazax pecTopaHHOro
8 Couianbnuii | HAYKOBO-TeXHIYHHIA rOCHOJapeTBa Ta MiANPHEMCTBAX XapuyoBOi MPOMHCIOBOCTI
edexT (JomxaTok 2) (xonomui Ta rapsdi 3aKyckH, canartd, Bupobis i3 Gopouna),
AKI 3HaYHO PO3IIMPATH ACOPTHMEHT TOTOBOT MPOAYKLIT
3baraueHol Xap4oOBHMH BOJOKHAMH Ta POCIMHHHM OilkoM i
MOKyTh OYTH peasii3oBaHi B ONTOBIH Ta po3apibHiil Toprisii.
(BHKOpHCTaHHA B Xap4oBilt NPOMACI0BOCTI Ta peanizauis HaceneH )
9 YnockoHaneno BUPOOHHITBO Ta JOBEACHO eKOHOMIUHMH eeKT BiJ| BUIYCKY Ta peaisauii JocIigHo-
NPOMHCI0BOT napTis posmipom 30 kr. Jlo akTy N0Aa€THCs po3paxyHoK ekoHoMiuHoro edekTy ([omatok 1)
10 Mo aKTy n0a€eThea AOBIIKA PO colianbHUH eekT Bl BIPOBAIKEHHS PE3yILTATIB HAYKOBO-I0CTi JHOT

pobotu (Jonatok 2)

CriBBracHHKaMH aKTy BIPOBA/KEHHA HayKOBO-10CiAHOT po6oTh € CyMchKHil HallioHATbHMI arpapHuit
11 yuisepcuteT Ta YHiBepcuter Xewxoy, Kurait (School of Food and Biological Engineering, Hezhou
University, Hezhou, China)

BIJ 3AKJIAZTY OCBITH BIJ MMIATIPHEMCTBA
KepiBuuk pobotn Aupeiep
A.O. Tenix
(fianmc) (iHiwiany, npissuie)
Acnipaur
T'ao [lan
(nianuc) (iniuianu, npizsuie)
AcnipaHt
& 3 fm3 [aus deiideit
1c) (iniianm, npisexue)
3asimyBau kapenpoio
/ @Uk M.M. Caminuk

(imiuiany, mpizsuie)



Jonarok 1

Hosigka
11010 EKOHOMIYHOT0 eeKTy Bijl BUITYCKY Ta peasizalii A0C/IiIHO-IIPOMHCIIOBOT mapTii
3a TEMOIO:
Po3pobka TexHiuHOi I0KyMeHTalil Ha HamiBhaObpHUKaT 3 POCIHHHOI CHPOBHHHM IS M’ SICHHX
dapieBnx BUPoOIB MOABIHHOTO MPH3HAYEHHS

lenix A.O., k. T. H., poueHt kadeapd TEXHOIOrH Ta
Kepisuuk poborn: Gesnednocrti Xap4oBHX IPOAYKTIB CyMcekoro
HALlIOHATBHOTO arpapHOTO YHIBEPCUTETY
T'ao [Jan, cr. BHKnagad kadeapu XapuyBaHHS Ta
Oioimkenepil YHiBepcutety Xewkoy, Kuraii

Homep aepxasnoi peectpanii: ) [ £ [Z [Z [ U] Lo |2 [0 (2 |4

AcnipaHr:

Exonomiynui edeKkT Bil BHKOHAHHS HAYKOBO-AOCHIAHOI pobotu «Pospobka TexHigHOI
JOKyMeHTallii Ha HaniB(paOpUKaT 3 POCIHHHOI CHPOBHHH JUIS M SCHHX (DaplIeBHX BHPODIB
MOABIHHOrO TpPH3HAYEHHS» MOAATaE y po3poOui TexHonorii MpomykKTiB i3  Tapo
KOHUEHTPOBAHUX JUIA BHKOPUCTaHHS Y CKIaai XapdoBOi Ta KyJiHAPHOI MPOAYKIIi, a came,
TexHoorii KoBOACOK 3 M’Aca KAauKH, IO PO3IIHPHTH ACOPTHMEHT TOTOBOI MPOAYKIIT i3
3HHKEHO0 KAIOPIHHICTIO Ta MiIBHINEHOIO O1010TI9HO0 MiHHICTIO.
Kosbacku 3 M’sica KauKy i3 BUKOPHCTAHHSM MPOAYKTIB 13 TApO KOHIIEHTPOBAHUX BHPOOHITH ¥
KinbkocTi 30 Kr, SIK ZOCiIHO-IIPOMHCIIOBY TAPTIIO.
Exonomiunmii edexT BiA BHIYCKY Ta peanizaiii A0C/iIHO-POMUCIOBOT NapTii BU3HAYAIM 32
NnoKasHUKOM pentabenbHocti npoaykuii, mo ckmaB 21 %. PenrabensnicTs mpomyxuii
BU3HAYANM SK BiJIHOMIEHHS 4YHCTOro MpHOYTKY Bim peamisamii 70 coOiBapTOCTi MPOMyKINT
BPaxoBY09H 00’€M JOCIiTHO-NIPOMHUCI0BOT NapTii.
ITin wac BupoOHHMITBA Ta peamizamii HaceneHHI0 Oyrna anpoGoBaHa Ta ONTHMI30BaHa HOBA
penenTypa KoBOAacOK 3 M’sca KaUKH.
Kosbacku 3 M’sca Ka4k¥ i3 BHKOPUCTAHHSM TIPOAYKTIB i3 Tapo KOHIEHTPOBAaHHX €
BHCOKOAKICHHM, Oe3me4HHM, 3 BHCOKHMH OpTaHONENTHYHHMH  TOKa3HHKAMH Ta
PEKOMEHIYETRCA A1 BHKOPHCTAHHS Y JIUTAYOMY Ta JIETHHHOMY XapuyBaHHI.
3ATBEP/IKYIO

Hupekrop

AM. @inoun

(iniuiany, npissuie)

Lttt 2072 pix

(nara)




Jonarox 2

JloBiaka

11010 COIIanbHOTO e()eKTy Bifl BIPOBaKEHHS Pe3yIbTATIB HAYKOBO-I0CTITHOT poBOTH
3a TEMOIO:
Po3pobka TexHI9HOI JOKyMeHTalil Ha HaniBpabpHKar 3 POCTHHHOI CHPOBHHH JUIS M’ ICHHX
dapiiesux BUpoOiB MOABIHHOIO MPHU3HAYEHHS

lenix A.O., k. T. H.,, OOuUeHT Kadeapw TEXHOJOTIH Ta
KepiBuuk poGoTu: OGe3megnocTi Xap4oBUX HOPOIYKTIB CymMcbkoro
HAI[IOHAIBHOTO arpapHOro YHiBEpCHTETY
l'ao Jlan, cr. BHKIamad Kadeapu XapuyBaHHA Ta
Oioimkenepii Yuisepcutery Xewkoy, Kurai

Homep nepxkasHoi peectpanii: () ‘ i‘ ,Z‘,Z ‘ v ‘ ,Z} o ‘,Z ]0 |'Z |4

AcrmiipaHT:

ConianbHuii eeKT Bil BHKOHAHHS HayKoOBO-mocHimHOl poGotu «Po3pobka TexHIYHOT
JokyMeHTauii Ha HamiBGabpuKaT 3 POCIMHHOI CHPOBHHHM JUIS M’ACHHX (apIeBHX BHPOOIB
NOABIHHOTO OpPH3HAYEHHAY» TMOJATac Yy po3poOii TeXHOIOoTil MpOAYKTIB i3  Tapo
KOHIEHTPOBAHUX /Ul BUKOPHCTAHHS y CKJIA[l Xap4oBOi Ta Ky/iHAPHOI MPOAYKLii, a came,
TEXHONOTii KOBOAcOK 3 M’sca KadkH, IO PO3UIMPHTE ACOPTHMEHT TOTOBOI MPOAYKIUT i3
3HMKEHOI0 KaJOPIHHICTIO Ta MiABHINEHOH 610710T19HOK HiHHICTIO.

KosGacku 3 M’sica KauKH i3 BUKOPHCTAHHSAM MPOAYKTIB 13 TAPO KOHIIEHTPOBAHHUX € EKOHOMITHO
JOCTYMHUM U1 LIHPOKHX BEPCTB HACENIEHHS 3 PI3HMM pIBHEM J0XOmy, Moxe OyTu
BUKOPHCTAHUH Y JICTHYHOMY Ta JUTAYOMY XapuyBaHHi.

3ATBEPIKVYIO
HupexTop

AM. ®@inon

(inimiany, mpizeuine)

e 2023 pix

(naTa)




Addition M

Certificate of implementation "Technology of sausages using protein isolate
from pumpkin seed meal"



MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
CYMCBKHM HAINIOHAJIbHUM ATPAPHUI YHIBEPCUTET

V3I'OJDKEHO
[TpopexTop 3 HayKkoBOI
Ta MIKHAPOIHOT JisUILHOCTI,

JIOKTOP EKOMO '}@ﬁ N podecop
55 . Jlaubko
(mjfrnc) if’ ik Sipissie)
J0» Lia £ 1} 2042pix
S '3\:,:‘\‘?'
oty

3ATBEPJIXKYIO

HupexTop

JI.O. KnuMeHko

(iniuiamm, mpizsuime)

204 pix

BIIPOBAI)KEHHSI HAYKOBO-JIOCJIIIHOI POBOTH

3aMOBHHK:

DOIT «Kinumenko J1.O.»

(naiiMeHyBaHHA OpraHisauii)

aupektop Jlioamuna Onexcanapisia Kiiumenko

(nocana, IMIB kepisHHKa opraHizauii)

um akToM niaTBEpAKYEThCS, BOPOBAIKEHHS Pe3ybTaTiB po60TH BHKOHAHAX Y MexKax

HAYKOBOI J1eP/KOI0IAKeTHOI TeMATHKH:

JepxbioakeTHa TeMaTHKA
BHKOHY€TbCH Ha Kadenpi:

JlaTta BUKOHAHHS HepKOoxKeTHOT
TeMATHKH:

PesyabTaTi pofoTH BIPOBAKeH] HA
NiANPHEMCTBI:

Bua BnpoBagkeHux pe3yabTaTis

XapakTepucTuka maciitady
BIIPOBA/IMKEHHS

DopMa BNPOBAKEHHS

Hoeu3na pe3yibTaTiB HAyKOBO-
JocTiAHHX pobiT

Bnposamkeni Ha 0CHOBi HOPMATHBHO-
TeXHIYHOT JOKYMeHTauii

BrnposagkeHi B npoMuciiose
BHPOOHHUTBO

InHoBauifini TexHoNOTIYHI pillleHHA Y BUPOOHULITBI XapHoBOi
npoaykuii, 0119U101237

(naiMenyBaHHA TeMH, HOMEp JepXaBHOl peecTpalii)

Texuomorii Ta 6e3neyHOCTi XapuOBHX MPOAYKTIB

2019-2024 p.

DOIT «Knmumenko J1.O.»

(HaliMeHyBaHHA NIANPHEMCTBA, 1€ 3TIHCHIOBANOCH BOPOBAIKEHHS )

TeXHOJOris KoBOACOK i3 BMKOPHUCTaHHAM i30naty Oinka i3
1IPOTY HaciHHA rapbysa

(excnnyarauis Bupoby, poboTh, TexHonorii; BupobHuLTBO BHpODY, poboTH,
TexHonorii, hyHKIIOHYBAHHA CHOTEM)

JIOCITI THO-TIPOMHCIIOBA TTApTis

(ynixansHe, OZHHOYHE, NApTid, MacoBe, cepiiine)

BHPOOHMYHH BHITYCK

HOBI JIOC/IUKEHb Pe3YJIbTATH, BUKOPHCTAaHA HOBA CHMPOBHHA,
po3pobieH0 HOBY TEXHOIOTiI0, MPOAYKLIA BHIYCKacThCS
Briepiie

(nioHepekKi, NPUHIMANOBO HOBI, AKICHO HOBI, MoaMdikalis, MogepHilauis crapux
Ppo3poboK)

TY ¥V 10.8-04718013-006:2022

(BKasaTi HOMep i Ha3By HUpMB‘l‘HHHD-TEXHi'iHDT JOKYMeHTalii)

DOIT «Kmumenko J1.O.»

(Ha3Ba miampHEMCTBA)



PenrabensnicTs npoaykuii

28 %

(xapaxTeprcTUKa NpUBYTKOBOCTI FOCTIONAPCHKOT NiANBHOCTI NiANPHEMCTEA Bia

peanizauii 10C/iAHO-IPOMKCIOBOT NapTii)
pospobiieHi koBOACKH PeKOMEHIOBAHO BHKOPHCTOBYBATH K
camMOCTIHHMIA Xap4oBHH NMPOIYKT, TaK 1 y cKnaji KyiiHapHOT
npoAykmii B 3aKiafax pPeCTOPAHHOTO TOCTIONAPCTBA Ta
HINPHEMCTBAX Xap40BO1 NPOMMCIOBOCTI (X0M0/HI Ta rapayi
3aKyckW, cajgatd, BHpobiB i3 OGopomHa), sKi 3HAYHO
PO3LIMPATE ACOPTHMEHT TOTOBOI NpoOAyKuil 30araueHol
TOBHOLIHHHM GiKOM i MOXyTb OyTH pealli3oBaHi B ONTOBiH
T4 po3apiOHIHA TOPriBi.

(BHKOPHCTAHHS B Xap4OBiii NPOMHCIOBOCTI T pealisalis HACEIeHHIO)

VY iockoHaneHo BUpOOHUITBO T4 JOBEACHO eKOHOMIUHMIL edekT Bil BHITYCKy Ta peaiizamii TociijgHo-
npoMucIoBoi naptis posmipom 30 kr. o akTy 10AacTECA pO3paxyHOK ekoHomiuHoro edekry (lonatok 1)
Ho aKkTy nopaeTses A0BifKa Npo colianbHUil edekT Big BOpoBamKeHHs pe3yabTaTiB HAYKOBO-IOC/Ii IHOT

CniBBIaCHHKAMH aKTY BIPOBA/IKEHHA HAYKOBO-A0CHiAHOT poboTh € CyMChbKHI HAIOHATLHHMI arpapHHii
yHiBepcuTer Ta YHiBepcuter Xewxoy, Kuraii (Food and Bioengineering department of Hezhou

JL.O. Knumenko

(ininianu, npissume)

2 (donarok 1)
8 CouianbHuii | HAYKOBO-TeXHIYHMI
edext (Joxatok 2)
9
10
poboty (Honarok 2)
11
University, China)
BIJI 3AKJIAIY OCBITH
KepiBnuk poﬁw
A.O. lenix
(nifific) (ininianu, npisauue)
AcnipaHT
Geow Do I'ao Jlan
Y (nianue) (ininians, npizsuiie)

3asigysay Kadenporw

Iy .
,(Z@,&LLWL M.M. Caminuk

= {munnc)

(iniuianu, npizsuie)



Honarok 1

JloBinka

1010 €EKOHOMIYHOTO e(eKTy Bijl BUNYCKY Ta peanizaiii 10C/iiHO-TIPOMHCIIOBOT napTii
3a TEMOIO:
IHHOBaLilHI TeXHOIOrYHi pilleHHs Y BUPOOHUIITBI Xap40BOT NPOIYKLii

I'emix A.O., K. T. H., AoHeAT Kadeapw TeXHOIOTIH Ta
KepiBuuk pobotu: 0Oe3neqHoCTI Xap4uoBHX NPOIYKTIiB CymMchkoro
HALIOHATLHOTO ArPAapPHOTO YHIBEPCUTETY
l'ao [lan, cr. Bukiagaud kxadenpu xapuyBaHHA Ta
OiloimkeHepil YHiBepcutety Xewxkoy, Kurait
Howmep nepixaBnol peectpauii: 0119U101237

AcrmipaHnT:

Exonomidnuii edexT BiJ BUKOHAHHS HAyKOBO-A0CHiAHOT poboTH «HHOBaLiifHI TeXHOIOTIYHI
piteHHs y BUPOOHUIITBI XapyoBOi MPOAYKLID MOJIArae y po3podii TexHouori i30Ty 0inka
i3 WPOTY HaciHHA rapOy3a A1s BHKOPHCTAaHHA Y CKJIa/i Xap4oBoi Ta Ky/liHapHOT MPOAYKIIii, a
came, TeXHOIOr1 KOBOACOK, 10 PO3LIMPHTE ACOPTHUMEHT rOTOBOI MPOAYKUIi 13 MiJBUILIEHO
010JI0TYHOO LIHHICTIO TA 3HHIKEHOIO KaJOpiHHICTIO.

KopGack i3 BUKOpUCTaHHAM i30Ty OljIKa 13 WIpOTY HAciHHs rap0y3a BUPOOHMIM Y KiJIBKOCTI
30 kr, 5K 1OCHITHO-IIPOMMCIIOBY MAPTIIO.

Exonomiunuii edeKT Bi BUMyCKY Ta peamizauii QOCTiAHO-TIPOMHCIIOBOT MaPTii BU3HAYAIM 32
MOKa3HUKOM peHTabenbHOCTI mpoAykiil, mo ckmnaB 28 %. PenrtalenpHiCTH npoaykiii
BU3HAUAIIM SK BiJHOLICHHS 4UCTOro nmpuOyTKy Bij peanizauii 1o cobiBaprocTi npoaykuii
BpaxoByl0o4H 00’€M 10OCITiAHO-IIPOMHCIIOBOI TapTil.

ITix yac BupoOHMITBA Ta peamizamii HaceneHHI0 Oyna ampoGoBaHa Ta ONTHMI30BaHA HOBA
pelenTypa KoBdacok.

Kosbacku i3 BUKOpUCTaHHAM i3018Ty Oinka i3 mpoTy HaciHHsg rapOy3a € BHCOKOSKICHHMH,
O€3NeYHMMH, 3 BHCOKHMH OpraHoJIeNTHYHMMM [OKAa3HHKAMU Ta PEKOMEHIYIOTHCS s
BHKODHCTaHHS y AUTAYOMY Ta AIETHIHOMY Xap4yBaHHI.

JI.O. Knumenxko

(iniuianu, npizsuile)

neobmits  2082pix




Jonartok 2

Hosigka

11010 COLIaIbHOrO eeKTy Bijl BIPOBAHKEHHSA PE3yIbTATIB HAYKOBO-I0CHIIHOT po6OTH
3a TEMOIO:
|HHOBAIIiHI TeXHOJIOTIYHI pillieHHs ¥ BUPOOHHUIITBI XapuoBOl MPOLYKLil

lemix A.O., k. T. H., HOIEHT KadeApH TEXHONOriH Ta
KepiBHuk po6oru: 0esneunocri XapYOBHX HpPOIYKTIiB CyMcBKOTO
HAIIOHAILHOTO arpapHOro YHiBEpCHTETY
l'ao [au, c1. Buknazad kadeapd XapdyBaHHS Ta
Oioimxkenepii YHiBepcuteTy Xewkoy, Kuraii
Homep aepskaBuoi peectpauii: 0119U101237

Acnipanr:

CouianeHui edexT BiJl BUKOHAHHA HAYKOBO-AOCTiIHOI poGoTH «IHHOBaMiiHI TeXHOIOTiUHI
pimeHHs y BHPOOHUIITBI XapuoBoi NpoayKuii» nonsrac y po3podui rexnosnorii isonsry 6inka
i3 WIpoTY HaciHHA rapOy3a Juid BAKOPUCTAHHS Y CKIIaJi Xap40BOI Ta KyJIiHAPHOI MPOAYKIIii, a
caMme, TeXHOIOrii KOB6ACOK, IO PO3MIHPUTL ACOPTHMEHT FOTOBOT NPOAYKIIT 13 MiBUIICHOIO
010JI0THHOIO LIHHICTIO Ta 3HHKEHOK KaJIOPiHHICTIO.

KoBOacku i3 BHKOpHCTAHHSM i30aiTy Oiika i3 wpory Haciuus rapdys3a € eKOHOMIYHO
JIOCTYNHUMH 718 IMMPOKUX BEPCTB HACEJIEHHA 3 PI3HHM pIBHEM [IOXOAY, MOXKYTh OyTH
BHKOPHCTAHI ¥ IIETHYHOMY Ta IUTAYOMY Xap4yyBaHHi.

(inimianw, npizsumnie)

MM 2042 pik




Addition N

Certificate of implementation ""Technology of biscuits using protein isolate
from pumpkin seed meal"



MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
CYMCBKUH HAIIIOHAJIBHUMA ATPAPHUM YHIBEPCUTET

Y3I'OJKEHO
[TpopekTop 3 HayKoBOT
Ta MimgapgnHoT Tis e iGT

JOKTOD eKOpoMplity

i

3ATBEPIKYIO

JI1.O. Knumenko

(iniuianm, npizsuine)

204 pix

(nara)

AKT

BIIPOBA/I’KEHHS HAYKOBO-JOCJIIJITHOI POBOTH

3amMOBHHK:

DOI «Kmumenko J1.O.»

(HafiMmeHyBaHHS Opragizauii)

aupexrop Jlioamuna Onexcannpisua Kimimenko

(nocapa, 1116 kepisryka oprauisauii)

Llum aKTOM NiATBEpPIKYETHCH, BIPOBAMKEHHA Pe3yabTaTiB po6oTH BHKOHAHAX ¥ MeXAax

HAYKOBOI 1ep#0101KeTHOI TEMATHKH:

JepxbroeTHa TeMaTHKA
BHKOHYEThCS HA Kadeapi:

JlaTa BUKOHAHHSA Aepk00IKeTHOT
TEMATHKH:

PesyabTaTn podoT BnpoBamkeHi Ha
NiAMPHEMCTBI:

Bua BnpoBankeHnX pe3yiabTaTis

XapakTepucTHka MaciuTaby
BIPOBA/IKEHHS

@opma BNPOBAKEHHS

Hoeu3ua pe3yabsTaTiB HAYKOBO-
AOCAITHHX podiT

BripoBaneni Ha OCHOBI HOPMATHBHO-
TeXHIYHOI JOKyMeHTaLil

Bnposanxkeni B npomuciiose
BHPOOHHMITBO

IHHOBaIHHI TeXHONOTIUHI pilleHHs Y BUPOOHHUIITRI Xap4oBol
npoaykuii, 0119U101237

(nHafiMeHyBaHHA TEMH, HOMED JEPKABHOI peecTpaii)

Texnonorii Ta Ge3neYHOCTI XapUOBHX TPOAYKTIB

2019-2024 p.

DOIT «Knumenko J1.O.»

(HafMeHyBAHHA MIATPHEMCTBA, Ie 3AIHCHIOBANOCH BITPOBAIIKEHHS )

TEXHOJOTiA MeynBa GICKBITHOrO i3 BHKOPHCTAHHAM i30/8TY
Oinka i3 mpoty HaciHHg rapOy3a

(excrutyarauis supoGy, poGoTs, rexonorii; BupoSHuLTBO BHpoGY, poGoTH,
TEXHONOTIY, (YHKLIOHYBAHHA CHCTEM)

[AOCHIAHO-IPOMHCIIOBA MApPTist

(yHiKANbHE, ONHHOUHE, 1APTiA, MACOBE, CepiiHe)

BUPOOHUYMIA BUITYCK

HOBI [IOCIIDKEHb Pe3yIbTaTH, BUKOPHCTAHA HOBA CHPOBHHA,
po3pobIeHO HOBY TEXHOIOTiI0, TPOAYKIS BHITYCKAEThCS
BIEpLIE

(mioHepChKi, MPHHIHMIIOBO HOBI. AKiCHO HOBI, MOAMDiKallif, MOJEPHI3aNifs CTAPHX
poapobok)

TY ¥ 10.8-04718013-006:2022

(BKA3aTH HOMED | HAIBY HOPMATHBHO-TEXHIMHOT TOKYMEHTANIT)

DOIT «Kmamenxo J1.O.»

(HazBa MiANpHEMCTBA)



7 (Jonarox 1)
8
edext (Joaarok 2)
9
10

pobotu (Jlogatox 2)

PentabenbnicTs npoayxuii

Couia/libHH | HAYKOBO-TeXHIYHMIA

45 %

(xapaxrepucTuka npubYTKOBOCTI rocnoapekKol AifABHOCTI NiANpHEMCTEA Bill
peanisauii 10CTIHO-NPOMHCIOBOT HAPTIT)

pospobieHe TIEYHBO GickBiTHE PEKOMEHIOBAHO
BHKOPHCTOBYBATH AK CaAMOCTIHHH Xap4oBHH MPOLYKT, TaK i
Yy CKIadi KyniHapHOI MpoAyKUii B 3aKiagax pecTOpaHHOro
TOCHOJAPCTBA Ta MiANPHEMCTBAX XapyoBOI MPOMHCIOBOCTI
(xomoani Ta rapsdi 3aKyCKH, KOHAHTEPCHKI BHpPOGH), AKi
3HaYHO  PO3IIUPATH ACOPTHMEHT TOTOBOI  MPOIYKLIT
30ara4yeHol MOBHOLIHHUM OLIKOM 1 MOXKYTh OyTH peanizoBaHi
B OMTOBIf Ta po3apibHiil Toprisii.

(BMKOpPHCTAHHA B Xap40Bil NPOMMCIOBOCTI Ta pealtilallis HaCe/IeHHIO)

VockoHaneHo BMPOGHMITBO Ta JOBENCHO €KOHOMIYHHH edeKT Bii BHIYCKY Ta peamizamii gocuigHo-
npoMHcnoBoi napris posmipom 30 kr. [lo akTy D0oAa€Thes po3paxyHoK ekoHoMiuHoro edekty (Jomartok 1)
Ho axkTy nomaeThes MOBiIKa Mpo colianbHuil eeKT Bifl BIPOBAHKEHHS PE3y/IBTATIB HAYKOBO-A0CTiIHOT

CniBBIaCHHKAMM KTy BIPOBAIKEHHS HAYKOBO-I0CHIIHOT pofoTh € CyMChbKHI HALIIOHATBHMI arpapHuit
11 yniBepcuter Ta YHiBepcuter Xewxoy, Kurait (Food and Bioengineering department of Hezhou

University, China)

BIO 3AKTTATY OCBITH

Kepisuuk pobotu

J1.O. KnuMeHnko

(ininianm, npizsuiue)

A.O. Tenix
(@x{mc) (iminiam, npiseume)
Acnipant
Goo Do ["ao [lan
(nmiamuc) (ininianm, npizenue)

3asiaysay kadenporo

4 P

P =

M.M. Caminuk

= =

(iniwiann, npissume)



Jomarok 1

JloBinka

1010 eKOHOMIYHOTO e)eKTY Bifl BUITYCKY Ta peasizallil J0CIiIHO-ITPOMHCIOBOT MapTil
3a TEMOIO:
IHHOBAIIHHI TEXHONIOMYHI pillleHHs Y BUPOOHUIITBI Xap4OBOi TPOAYKIIT

lenix A.O., k. T. H., JoueHT KadeapH TEXHOJOriH Ta
KepiBunk poGorn: Oesneunocti Xap4OBHX NPOJIYKTIB CyMCBKOTO
HALIOHAIBEHOTO arpapHoTO YHIBEPCHTETY
lao Jlam, cr. Buknagad kadeapu XapyyBaHHS Ta
Oioimkenepii YHiBepcurery Xewkoy, Kuraii
Howmep nepxasnoi peectpamii: 01190101237

AcmipaHT:

Exonomiunuif eekT Biji BUKOHAHHS HayKOBO-J0CIAHOT poO0TH «HHOBAIIHHI TEXHOIOTI4HI
pileHHsT Y BUPOOHUILITEI XapuoBoi NpOAyKLil» momarae y po3pobui TexHonorii izonsry Oinka
i3 wpoty HaciHHg rapOy3a /1 BHKOPUCTAHHS Y CKJIa/li Xap4yoBoi Ta KyJliHapHOI IPOAYKIIL, a
came, TEXHOJOTil meunBa OiCKBITHOTO, MI0 PO3MIMPHTE ACOPTHMEHT TrOTOBOI MPOAYKIUi i3
MiIBHIIIEHOI0 G10710TIHHOO HIHHICTIO Ta 3HHKEHOIO0 KAIOPIHHICTIO.

[TeanBo OICKBITHE 13 BHKOPHCTAHHAM 1307141y OiNKa i3 mpoTy HaciHHA rapOy3a BHpoOHIH y
kinbkocTi 30 Kr, K JOCNiTHO-TIPOMUCIOBY NapTiko.

ExoHoMiuHMiA eeKT Bijl BUIIYCKY Ta pealizalii 1ociiiHO-NpOMKMCIOBOI MapTii BU3HAYalH 3a
MOKA3HHKOM peHTadensHoCTi npoaykmii, mo ckmas 45 %. PentabenbHicTh mpoaykiii
BU3HAYAIM SK BiJIHOIIEHHsS 4YKCTOro npuOYTKY Bif peamizamil mo cobGiBapTOCTi MPOIYKIT
BPaxoBYIOYH 00’€M J0CIHiJHO-POMHCIOBOI MApPTii.

MMix wac BupoOHHMIITBA Ta peasisaili HacemeHHIO Oyma ampoboBaHa Ta ONTHMi30BaHA HOBA
penenTypa neduBa GiCKBITHOrO.

IMeunBo OickBiTHE i3 BHKOPHCTAHHAM i30nsTy Oinka 13 mpoTy HacinHa rapOysa €
BUCOKOSKICHMM, O€3MeuHHM, 3 BHCOKHMH OpPraHOJENTHYHUMH  TOKa3HHUKAMH Ta
PEKOMEHAYETBCS /Il BHKOPHCTAHHS Yy MIETHYHOMY, IMTAYOMY Ta BEreTapiaHChKOMY

XapuyBaHHi.

JI.O. KiinMeHko

(iniuianm, npizsuine)

Mmﬁu 2048 pix

(mara)




JomaTok 2

Hogigka
10710 COLaIbHOTO eEeKTY Bi/l BIIPOBAKEHHS Pe3yIbTaTiB HAyKOBO-I0CTiAHOT pOOOTH
33 TEMOIO:
IHHOBALIIHHI TEXHONOTIUHI pilIeHHs y BHPOOHHMIITBI Xap4OBOI MPOTYKIIii

lemix A.O., k. T. H, JoueHT kapeapH TexHOJIOTiH Ta
Kepisnuk poGoru: 0Oe3nevHocTi Xap4OBHX NPOIYKTIB CyMCEKOTO
HaIllOHAJTBHOTO arpapHOTO YHIBEPCHTETY
l'ao [lan, cr. Buknagad kadeapw XxapdyBaHHA Ta
6ioimxkenepii YHiBepcurety Xewxoy, Kurait

AcmipaHT:

Homep nepxcaBnoi peectpamii: 0119U101237

CouianeHuii eeKT Bil BUKOHaHHS HayKOBO-A0CHiAHOT poboTH «IHHOBAIiHHI TeXHOMOTIUHI
pillieHHs Y BUPOOHHIITBI XapuoBOT MPOAYKIIIT» MOJrae y po3pobiii TeXHooril i3onary Oinka
13 mpoTy HaciHHA rapOy3a And BUKOPUCTAHHA Y CKNAJi Xapuoroi Ta KyJTiHapHOT MPOAYKIil, a
came, TeXHOJIOTil meuuBa OICKBITHOrO, IO PO3MIMPHTH ACOPTHMEHT TOTOBOI HPOIYKINT i3
MiJIBHIIEHOK GI0J0TTIHOI LIHHICTIO Ta 3HUIKEHOK KATOPIHHICTHO.

ITeanBo OicKBiTHE i3 BHKOPHCTAHHSAM 130/14TY OiKa i3 IIPOTY HACIHHA rap0y3a € eKOHOMIYHO
JOCTYIHUM Ul IIHPOKHX BEPCTB HACENEHHS 3 pI3HHUM pIBHEM [I0XO0Ly, Moxke OyTu
BUKOPHCTaHE y JIETHYHOMY, TUTAYOMY Ta BEreTapiaHchKoMy XapuyBaHHi.

JI.O. KnuMenko

(iHiuianu, npi3Buie)

@&&g 2022 pix

(nara)




Addition O

Certificate of implementation ""Technology of pork sausages using
concentrated taro products"



MIHICTEPCTBO OCBITH I HAYKH YKPATHU
CYMCBKHW HAIIIOHAJTBHUM ATPAPHUH YHIBEPCUTET

V3IrOXKEHO
IIpopexTop 2 HayKOROT

3ATBEP/I)KVY1O

Jupektop

JI.O. Kiimmenko

(iniuiany, npizsxue)

L
/I 04 2043 pix
7

(nara)

BITPOBA/I’KEHHSI HAYKOBO-TOCJIITHOI POBOTH

3aMOBHHK:

DOIT «Knumenko JL.O.»

(naiiMeHyBanHA opraHizauii)

mupextop Jliogmuna Onexcanapisaa Knumenko

(mocana, IT1B kepiBHHKa opranisanii)

IluM aKTOM NiATBEPIKYETHCH, BIIPOBA/IKEHHS Pe3y IbTATIB POBOTH BUKOHAHUX Y MEMKAX

HAYKOBOI 1ep:K0I0KeTHOT TeMaTHKH:

Homep nepaaBHoi peecTpauii:
JepxbroaxerHa TemMaTuka
BHKOHYEThCH Ha Kadeapi:

JlaTa BHKOHAHHA AepkO10uKeTHOY
TEeMATHKH:

PesyabTaTH poGoTH BnipoBaxKeHi Ha
mignpHEMCTRI:

Bun BnpoBaxkeHux pe3yiibTaTis

Xapakrepuernka macmraby
BIPOBAKEHHS

®opma BIIPOBAKEHHSA

HoBH3Ha pe3y1bTaTiB HAYKOBO-
AocaiTHUAX pobiT

Briposajxeni Ha 0CHOBI HOpMATHBHO-
TeXHIYHOT JoKyMeHTaii

Pospofka Texmiunoi jnokymenTanii Ha HamiBgabpukar 3
POCIMHHOI CHPOBHHM I M’AcHMX ¢aplueBux BHPOOGIB
10IBIHHOI0 MpU3HAYEHHS

(HaliMeHyBaHHA TEMH)

ol1]2]2Juf2]o0f2]0]2]4

TexHoumorii Ta Ge3ne4HOCTI Xap4OBHX IPOIYKTIB

2022-2023 p.

DOIT «Knumenxo J1.O.»

(naiiMeHyBanHy NiANPHEMCTRA, A€ IiCHIOBANOCH BIPOBAKEHHA )

TEXHOIOriA KoBOACOK 31 CBMHMHHM 13 BHKOPHCTAHHAM

NPOJIYKTIB i3 TAPO KOHLEHTPOBAHHX

(excruryatanis Bupoby, poGoTh, TexHonoril; BupoduKITEO BUPODY, poboTH,
TEXHONOTIi, (hyHKUIOHYBaHHA CHCTEM)

J0CiAHO-IPOMHCIIOBA MAPTis

(yHiK@IbHE, OAMHOYHE, NAPTii, MAcoBe, cepiiitie)

BUpOOHUYHI BHITYCK

BHKOpHCTaHa HOBa CHPOBHHA, p03p06.l'1€l'10 HOBY TEXHOJIOT1I0,

HOBi [IOCHIKEHI pe3ylNbTaTH, TNPOAYKINA BHITYCKAEThCH

BIIEpLLIE

(nioHepehKi, MPUHIMIOBO HOBI, AKiCHO HOBI, Monupikawis, MonepHizania cTapux
pospobok)

TV ¥V 10.3-04718013-008:2022

(BKa3aTH HOMEp | Ha3By HOPMATHBHO-TEXHIYHOT TOKYMeHTaLLiT)



BnpoeamkeHi B mpoMHCI0BE

6 @OIT «Kmumenko J1.O.»
BHPOOHHUTBO
(Ha3sa nianpueMcTBa)
7 PenTabenbnicTe mpoaykuii
(donatok 1) 40 %
(xapaktepuctika npubyTKOBOCTI rocrnoaapebkol AiANBHOCTI MANPHEMCTBA Bia
peaniszauii JOCHIAHO-NPOMHCIOBOT NapTif)
pospobneni  KkoBOackH 3 CBHHMHH  PEKOMEHIOBAHO
BUKOPHCTOBYBATH SIK CaMOCTIHHWI XapuoBHH MPOJYKT, TakK i
_ ¥ ckmami KyniHapHO! MpOAyKUii B 3akiafax pPecTOpPaHHOro
8 CouiansHmuii i HAYKOBO-TeXHIYHMI rocrnojapcTsa Ta MiANpHEMCTBAX XapyoBOi IIPOMMCIIOBOCTI
edexr (Jonarok 2) (xonoHi Ta rapsdi 3aKycKH, canaTi, BUpoOiB i3 GopomiHa), ski
3Ha4YHO  PO3IIMPATE ACOPTHMEHT TrOTOBOI  MpOIyKLil
30arayeHoi Xap4OBHMH BOJIOKHAMHM Ta POCAMHHMM GiakoM i
MOKYTbh OyTH pealizoBaHi B ONTOBIH Ta po3apiGHil Topriemi.
(BMKOPHCTAHHA B Xap40Bill MPOMHUCIOBOCTI Ta peanisallis HACENEHHIO)
9 VY aockoHaneHo BUPOOHMUTBO Ta MOBENEHO eKOHOMIYHMH eeKT Bi BMIYCKYy Ta peaiszailil JocHiaHo-
NPOMHKCIOBOI napTis posMipom 30 kr. o aKTy A01a€ThCs Po3paxyHOK eKoHOMiuHOTo edexTy (Jomarok 1)
10 Jlo akty nonaeTees A0BiAKa MPO COMIANBHUM eeKT Bi BIPOBa/KEHHN PE3y/bTATIB HAYKOBO-TOCIIHOT

poboru (Jonarox 2)

CriiBB/IaCHHKaMH aKTy BIPOBALKEHHSA HAYKOBO-0CiAHOT poboTh € CyMChKHIl HallioHANLHUH arpapHuii
11 yuisepcuter Ta Yuirepcuter Xewwoy, Kutait (School of Food and Biological Engineering, Hezhou
University, Hezhou, China)

BIIO 3AKITALY OCBITH BIO MIATIPUEMCTBA

Kepisuuk podorn

A.O. Tenix JL.O. Knumenko

“(dinnme) (ininianm, npiseume) (iniuiany, npiseuie)

Acnipant Oacxcanppizan
Ay
INao an e
_&MM‘ — II \*@a_ 4 ) 3 /

(nianuc) (ininiany, npissuie) W

AcnipaHT
llans Deiideii

(ininianu, npizexie)
3asinyBad kadenpor

1l M.M. Caminuk

(ininiamy, npizerite)




Hoaarox 1

JloBigka

0/10 EKOHOMIYHOr0 edheKTy Bil BHITYCKY Ta peawizailii J0C/iiHO-TIPOMUCIIOBOT napTii
34 TEMOIO:
Po3pobka rexniunoi qoKyMeHTanil Ha HaniB(abpuKaT 3 POCIHHHOT CHPOBHHH JUIS M’ SICHHX
(apmeBux BUpoOiB NOABIHHOIO MPHU3HAYEHHS

lenix A.O., k. T. H., HoueHT KadeapH TeXHONOIiH Ta
KepiBuuk po6oru: 6Gesmeunocti Xap4YoBUX NPOAYKTIB CyMcBKOTo
HalliOHAJIEHOTO arpapHOro yHiBepcuTery
Il'ao Jlam, cr. BHKiagauy kadeapu XxapdyBaHHA Ta
Oioimkenepii YHiBepcutery Xewxkoy, Kurai

Acnipanr:

Homep nepikaBHoi peectpamii: 0 l 1 ’ 2 ’ 2 ‘ u | 2 I 0 ‘ 2 ‘ 0 ‘ 2 [ 4

ExonoMiunHi e(eKT BiJ BHKOHAHHS HAYKOBO-IOCHIZHOT poBoTH «Po3pobka TexHiuHoi
JOKyMeHTallii Ha HaniBGabpuKaT 3 POCIMHHOI CHPOBUHH i M’ACHUX (apiieBux BHpoOiB
NOABIHONO NPW3HAYEHHS» [MOIATac y po3podLi TEXHOJNOril TPOAYKTIB i3  Tapo
KOHIEHTPOBAHMX JUls BUKOPHCTaHHS y CKJIaZli XapyoBOl T4 KyJIIHApHOI NMpPOIYKLii, a came,
TEXHOJOTI1 KOBOACOK 31 CBHHHUHH, 10 PO3LIMPUTH ACOPTHMEHT TOTOBOT POIYKIIii i3 3HUKEHOK
KaJIopiiHICTIO Ta MiABUIIEHO Bi0I0TIYHOK HiHHICTIO.
Kosbacku 3i CBMHMHM i3 BHKOPHCTAHHSM MPOJYKTIB i3 TAPO KOHIEHTPOBAHMX BHPOOHIN Y
KinbkocTi 30 Kr, K TOCTiTHO-NPOMHCIOBY MapPTIiiO.
ExonomiunHE e(eKT Bil BUIIycKY Ta peaiizalil JOCIIiAHO-IPOMHCIOBO MApTii BU3HAYAIH 34
NOKa3HMKOM peHTabenbHOCTI mpoaykmii, mo ckiaas 40 %. PenraGenbHicTb npoyKiii
BH3HAYAIX AK BIJHOIIEHHS YHCTOro mpuOYTKY Bin peamizauii po coGiBapTocTi mpomykuii
BPaxoBy04H 00’ €M JOCIIIHO-IPOMHUCIOBOT NapTil.
ITix wac BupoOHHMITBA Ta peanizanil HaceieHHIO Oyia anpofoBaHa Ta ONTHMi30BaHA HOBa
perienTypa KOBOACOK 31 CBHHHHHM,
Kosbacku 3i CBMHMHM i3 BHKOPHCTAaHHSM IIPOAYKTIB i3 Tapo KOHIEHTPOBAHHX €
BHCOKOAKICHMUMHM, O€3MEeYHHMH, 3 BHCOKHMH OpraHOJENTHYHHMH [NOKA3HHKAMH T4
PEKOMEHAYIOTECS JUIS BUKOPUCTAHHS Y Xap4yBaHHI.

3ATBEPJIKYIO

Jupekrop

J1.O. Knumenko

(iniuianuy, npispuime)

2042 pix

(nara)




JomaTox 2

HoBinka

00 COIIATBHOTO e(EeKTY Bill BIPOBAIIKEHHS PE3Y/IbTAaTiB HAYKOBO-I0CIIAHOT poBoTH
3a TEMOKO!
Po3pobka TexHiuHOT 10KyMeHTalil Ha HaniBhabpHKaT 3 pOCIUHHOT CHPOBUHH I M ICHHX
thapieBux BHPOOIB MOABIHHOIO NPU3HAYECHHS

lenix A.O., k. T. H., JoueHT kadeapH TEXHOIOIH Ta
KepiBHuk po6otu: 0GesneyHocTi Xap4yoBHX NIPOJYKTIB Cymebkoro
HAaL[lOHAJIBHOTO arpapHOro YHiBEPCHUTETY
lao Jlaw, cr. Buknagag kadenpum xapuyBaHHA Ta
Oioimkenepil YuiBepcurery Xewxoy, Kurai
Howmep nepxkaenoi peectpanii: 0 | 1 ‘ 2 \ 2 ‘ U I 2 ! 0 | 2 \ 0 | 2 [ 4

AcmipanT;

CouianbHuii edeKT Bil BHKOHAHHSA HAYKOBO-AOCHiaHOI poGorH «Pospobka TexHiuHOl
JoKyMeHTalii Ha HaniBGaOpuKaT 3 POCIHMHHOI CHPOBHHHM /IS M’SICHHX (apiieBUX BHPOOiB
NOJABIHHOIO TpPH3HAUGHHS» [OAArac y po3podiui TexXHONorii MpoAYKTIB i3  Tapo
KOHILIEHTPOBAHHUX [UIA BUKOPHCTAHHSA Y CKJIAjl XapuoBOi Ta Ky/liHApHOI NPOAYKLIL, a came,
TEXHOJIOTii KOBOACOK 31 CBUHUHY, 110 PO3IIHPHTH 4COPTHMEHT FOTOBOT MPOAYKLIT i3 3HUIKEHOIO
KaJIOpiHHICTIO Ta MiJIBHIEHO0 BIONOTIYHO MIHHICTIO,

KosOackH 3i CBUHHHM i3 BAKOPUCTAHHAM TPOIYKTIB i3 Tapo KOHIIEHTPOBAHHX € EKOHOMITHO
JOCTYIIHHMH [ IIMPOKHMX BEPCTB HACEN€HHA 3 pi3HAM piBHEM [OXOAY, MOXYTb OyTH
BUKOPHCTaHI ¥ Xap4yBaHHI.

3ATBEPDKYHO
Hupextop

JI1.O. KnuMeHnko

(iniuiany, npissuine)

2023 pik



Addition P

Certificate of implementation "Technology of meat pate using protein
isolate from pumpkin seed meal"



MIHICTEPCTBO OCBITH | HAYKH YKPATHU
CYMCBKHH HAIIOHAJIbLHUM ATPAPHU YHIBEPCUTET

Y3Iro2KEHO
ITpopekTop 3 HaykoBO1

3ATBEPIKVIO

JI1.O. Kinumenko

(iHiuianu, npissuine)

2074 pik

BIIPOBAT’KEHHS HAYKOBO-/J10CJIIJIHOi POBOTH
DOIT «Knumenko J1.O.»

3aMOBHHK:

(naifmMeHyBaHHA opraHilaii)

Jmpektop Jiroamuna Onexcannpisna Kinumerko

(nocapa, I kepisryka oprauisauir)

um akrom NiaTBepIKy€EThCSH, BIPOBAANKEHHs Pe3yIbTATIiB po60TH BHKOHAHHUX ¥ MeMKax

HAYKOBOT 1epK010KeTHOT TEeMATHKH:

Jlepx6roaKeTHa TeMaTHKA
BHKOHY€TLCH Ha Kadeapi:

JlaTa BUKOHAHHS Jep:K001KeTHOT
TEMATHKH:

PesyabTaTu poboTu BnpoBamKeHi HA
MiAMpPHEMCTBI:

Bua BNpoBazKeHHX pPe3yibTaTIB

XapaxkTepucTuka macirady
BIIPOBA/KEHHS
lI)opMa BIIPOBAMKEHHNA

Hogpnsna pesyabTaTiB HayKoBO-
AOCTIAHHX pobiT

BrnpoepamkeHi Ha OCHOBi HOPMATHBHO-
TeXHIYHOI JoKyMeHTAaLii

Bnpoeramkeni B npomuciose
BUPOOHHUTBO

InHOBauiiiHI TexHOMOTIYHI pilleHHs ¥ BUPOOHHIITBI XapuoRol
npoykuii, 0119U101237

(HaiiMeHYBaHHA TEMH, HOMED JIePXKaBHO] peecTpaii)

TexwHonorii Ta 6e3neYHOCTI XapUOBUX MPOLYKTIB

2019-2024 p.

DOIT «Knumenko J1.O.»

(HaliMEeHYBAHHA NIANPHEMCTBA, € 3AIHCHIOBANOCH BIPOBAKEHHS )

TEXHOJIOTiS M'SACHOrO NAlUTETy i3 BHKOPHCTAHHAM 13018TY
6inka i3 mpoTy HaciHHg TapOyza

(excnuryarais Bupoby, podoTH, TEXHOIOTT; BHPOGHUIITBO BUPODY, poboTH,
TexHOMOTT, ()YHKUIOHYBAHHS CHCTEM)

JOCIiTHO-TIPOMMCII0BA HapTis

(yHixaneHe, OOHHOYHE, NIAPTiA, MACOBE, CepiiiHe)

BUPOOHUYHMH BHITYCK

HOBI JIOCTiTKEHE Ppe3ylibTaTH, BUKOPHCTaHA HOBAa CHPOBHHA,
po3pobiieHO HOBY TEXHOJIOTiH, NPOAYKILIA BHIYCKAETHCS
Briepie

(nioHepeLKi, NPUHUMNIOBO HOBI, AKICHO HOBI, MOAM(IKALA, MOZEpPHI3allis CTapHx
po3pobox)

TY ¥V 10.8-04718013-006:2022

(BKa3aTH HOMEp i Ha3BY HOPMATHBHO-TEXHIUHOT DOKYMeHTALIT)

DOIT «Kinmenko J1.O.»

(Ha3Ba nianpHeMcTBa)



PenrabensnicTs npomywuii
(lopaTok 1) ¢ 37 %

(xapakTepucTHKa MPHOYTKOBOCTI TOCTIOAAPCHKOT AIANBHOCTI MINPHEMCTBA Bil
? peanizauii nocniaHo-npoMucnosoi naprii)

po3pobrennii M’ ACHHH naurrer PEKOMEH/IOBAHO

BMKOPHMCTOBYBAaTH SIK CAMOCTIHHUH Xap4oBHH NMPOIYKT, Tak i

Yy CKNajai KyniHapHOT NpOAyKUii B 3aKiajax pecTopaHHOro

CouiansHHii | HAYKOBO-TeXHIYHHIA rocrnofapeTsa Ta MiINPHEMCTBAX XapyoBOI IPOMHCIOBOCTI
edext (Jonarok 2) ! (x0m0HI Ta rapsdi 3aKycku, canati, BUpoOiB i3 Gopomna),
' AKI 3HAYHO PO3MMPATE ACOPTHMEHT TOTOBOI MPOMYKIT

36araveHol MOBHOIIHHWUM G11KOM i MOXKYTh OYTH pealizoBani

__B OMTOBIH Ta po3apiOHiii TOPriBi.

(BMKOpHCTAHKEA B Xap4oBiil MPOMHCIOBOCTI Ta peanisailis HaceneHH0)

VnockonaneHo BHPOOHHIITBO Ta JIOBEAEHO €KOHOMIUHHA edeKT Bia BHIycKy Ta peamisauii nocimigHo-
npomuciioBoi napTis po3mipom 30 kr. [lo akTy 101a€Thed po3paxyHoK ekoHoMiuHoro edekty (Jonartox 1)
Mo aKkTy nojaeThes J0BijKa Ipo couianbHuil edekT Bia BOPOBATKEHHS PE3yIbTaTIiB HAyKOBO-I0CTIHOT
pobotu (Hoaarok 2)

CriiBBnacHWKaM# akTy BAPOBAKEHHS HAYKORO-10CTHOT podoTh € CyMChKHil HALIOHAILHHIT arpapHuii
11 ymisepcuter Ta VYuisepcuter Xewkoy, Kuraéh (Food and Bioengineering department of Hezhou
University, China)

10

BIJI 3AKJIAJTY OCBITH

KepiBuuk poborn

A.O. I'enix JI.O. Knumenko
(gifnc) (ininianu, npissriue) (initianm, npisenie)
AcnipanT
Dm"l Iao Jlan
(mianuc) (iniuiany, npizeuue)
3agigyBad kadeaporo
vy £ S oen Td
f 2 M.M. Caminux

manue) (iniuiany, npissuiue)



JonaTok 1

Hosigka

00 EKOHOMIYHOTO e(eKTY Bijl BUMYCKY Ta peasi3aiii 10CiIHO-IPOMHUCI0BOT napTii
3a TeMOI0:
InHOBali}iHI TEXHONOT9HI PillIeHHs ¥ BUPOOHHIITBI XapH0OBOI POy Kiil

lemix A.O., K. T. H., JIOLUEHT Kadeopu TeXHOIOrid Ta
KepiBnuk pobotu: 0OesneuHocTi Xap4oBHX HPOYKTIB Cymepkoro
HAIIOHATBHOTO arpapHOTo YHIBEPCUTETY
l'ao [Jam, cr. Buknazad xadeapu xapdyBaHHSI Ta
OioinxeHepil YHiBepcutetTy Xewxoy, Kuraii
Howmep aepxagnoi peectpauii: 01190101237

AcmipanT:

Exonomiunuii eekT BiZ BUKOHAHHS HAYKOBO-HOCIiIHOI poGoTH «[HHOBALIHI TeXHOIOTIvHi
pillIeHHs Y BUPOOHUIITBI XapyoBoi MPOAYyKIIii» moysarae y po3po0ii TexHoorii i3ousty Ginka
i3 mpoTy HAciHHA rapOy3a 118 BHKOPUCTAHHS Y CKJA/li XapuoBoi Ta KyIiHApHOI MPOAYKIITL, a
came, TEXHOJOril M’ACHOrO MAINTETy, [0 PO3UIMPUTL ACOPTHMEHT TOTOBOI NPOIYKUii i3
MiABHILEHO GI0TOTTYHOO MIHHICTIO Ta 3HHKEHOIO KalopiHHicTIO.

M’sicHuit mamTeT 13 BUKOPHCTAHHAM 130714Ty Oifka i3 mipoTy HaciHHg rap0ys3a BUpOOHIH Y
KinbkocT 30 Kr, AK JOCTIIHO-TIPOMMCIIOBY NAPTIO.

Exonomiunuii edext Bif BUMyCcKy Ta peamizamii AOCIiIHO-IPOMHCIOBOT NapTii BU3HAYAIH 32
NOKa3sHUKOM peHTabenbHOCTI mpoaykuii, mo ckmaB 37 %. PentabenbHicTh MPOIYKILT
BU3HAYAIN SK BiHOIIEHHS YUCTOro mpuOYyTKY Bif peamizamii a0 coOiBapToCcTi MpOIyKIil
BPaxoBYIOYH 00’ €M JOCITIAHO-TIPOMHUCIOBOT MAPTii.

ITlin wac BupoOHHMLTBA Ta peanizauii HaceleHHW Oyia anpoboraHa Ta ONTHMI30BaHA HOBA
PENEnTypa M’ SCHOT'O MAIITeTy.

M’sacHulf palnTer i3 BMKOPHCTaHHAM i30isTy ©Oinka i3 wpoTy HaciHHa rapOysa e
BHCOKOSIKICHMM, Oe3Me4yHuM, 3 BHCOKMMM  OpraHONENTHYHHMH  [IOKa3HMKaMH  Ta
PEKOMEHYEThCA JUI BHKOPHCTAHHSA Y JMTIYOMY Ta JI€THIHOMY XapTyBaHHI.

J1.O. KnuMeHKo

(inimianu, npizerie)

7 peabts 20 pix

(nata)




Joparox 2

JoBinka

L1010 COLiaabHOro e(eKTy Bill BIPOBA/UKEHHS PE3yIbTaTiB HAYKOBO-I0CHIIHOT poGOTH
3a TEMOIO:
IHHORAIIIHI TEXHOIOITYHI PilIeHHS Y BAPOOHUITBI Xap40BOi IPOAYKIT

I'emix A.O., k. T. H., #oueHT Kadeapu TeXHOIOriH Ta
Kepienuk poborn: 6e3neuHocTi XapuoBHX MPOJIYKTIiBR CyMcbKOoT0
HaI[iOHAJILHOTO arpapHOro YHiBEPCHTETY
Tao [lan, c1. BuHkIagauy kadeapH XapuyBaHHS Ta
GioinkeHepii YHiBepcutery Xewkoy, Kuraii

Acnipanr:

Howmep nepixasnoi peectpamii: 0119U101237

Couiampauii edeKT Bil BUKOHAHHS HAYKOBO-IOCHIIHOI poGoru «IHHOBAMiiHI TEXHOIOrUHI
pileHHa Yy BUPOOHHIITBI Xap4yOoBOi MPOAYKIiT» noasrae y po3podii TexHouorii i30Ty 0inka
i3 IIPOTY HaCiHHA rapOy3a U1 BAKOPHCTAHHS y CKNaJi XapuoBol Ta KyJTiHAPHOI MPOIYKIIil, a
came, TEXHOJOTil M’SCHOrO MAINTETY, 0 PO3MIHPUTH ACOPTHMEHT TOTOBOI HPOAYKIIL i3
MiZBHIIEHOI0 0I10JOTTYHO0 HIHHICTIO Ta 3HHXKEHOIO KalopiHHICTIO.

M’sicHu# mamTeT i3 BAKOPUCTAHHAM 13018Ty OLIKa i3 IpoTy HaciHHS TapOy3a € eKOHOMIYHO
JOCTYIIHHM [Is IIMPOKHX BEPCTB HACENeHHs 3 pI3HHM piBHEM J[OXOIy, MOke OyTH
BHKODHCTaHHH y AI€THYHOMY Ta JUTAYOMY XapuyBaHHI.

3ATBEPJIKYIO

JI.O. KinumeHKo

(ininiany, npissuime)

2022 pix




Addition Q

Certificate of implementation ""Technology of duck meat sausages using
concentrated taro products"



MIHICTEPCTBO OCBITH I HAYKH YKPATHHA
CYMCBKHW HALIOHAJIbHUIN ATPAPHUIH YHIBEPCUTET

Y3IrOIXKEHO
[IpopexTop 3 HayKOBOT

BIIPOBA/TKEHHS HAYKOBO-

3aMOBHHK:

3ATBEP/IDKVIO

HupekTop
OOIT «Knumenko JI1.O.»

JI.O. KimumeHko

(iniuianm, npizsuie)

2043 pix

THOI POBOTH
DOIT «Kiumenko J1.O.»

(HafiMeHyBaHHA OpraHizauii)

aupexrop Jiioamuna Onexcanzapisna Kitimenko

(nocana, T116 kepisauka opratisauii)

LlaM aKTOM NiXTBEPIKYETHCH, BIPOBAIKEHHS Pe3yIbTATIB po60OTH BUKOHAHHX Y MeXKax

HAYKOBOI 1ep:x0I01KeTHOT TEeMATHKH:

Homep gep:xaBHOi peecTpauii:
JlepxOi0:KeTHA TeMATHKA
BHKOHYETBLCH Ha Kadeapi:

Jara BUKOHAHHSA AepxOI0IKeTHOT
TEMATHKH:

PesyabTaTu poGoTu BnpoBamKeHi Ha
niANPUEMCTBI:

Bua BnpoBaxkeHHX pe3ysTaTie

XapakrepucTuka macurady
BNPOBAKEHHS

Dopma BNPOBATKEHHS

Hopu3na pesyabraTiB HayKoBO-
JMOCHITHUX pobiT

Bnposamxeni Ha ocHOBi HOpMaTHBHO-
TeXHIYHOT JOKYMeHTauil

Pospobka Texniunoi mokymenTanii Ha HaniBdabpukar 3
POC/IMHHOI CHPOBMHHM Jans M’AcHMX GapiueBux BHpoOiB
NOJIBIHHOTO NpH3HAYEHHS

(HaiiMeHyBaHHA TEMH)

o[1[2J2Juf2Jo0J2J0]27T4

Texuororiif Ta GesneuHoCTi XapuOBHX NPOIYKTIB

20222023 p.

DOTT «Kmamenko J1.O.»

(HaiiMeHyBaHHA NiANPHEMCTRA, A€ 3/iHCHIOBANOCE BIPOBAIKEHHS )

TeXHONoTiA KoBOacok 3 M’fca Kaykd i3 BHUKOPHCTAHHAM
MPOIYKTIB i3 TAPO KOHIEHTPOBAHUX

(excrumyaraiis Bupoby, pobori, TexHosnorii; BUpoGHHITBO BHPOGY, poboTh,
TeXHONOTIT, (PyHKIIOHYBAHHA CHCTEM )

JIOCTTiIHO-TIPOMHCIIOBA NapTis

(yHixanpHe, OIHHOYHE, IAPTiA, MACOBE, cepiiiHe)

BUPOOHHYMH BHITYCK

BHKOPHCTAaHA HOBA CHPOBHHA, PO3p0DIIEHO HOBY TEXHOJIOTIIO,
HOBI JOCHiIKeHI pPe3ynbTaTH, TMPOAYKIUS BHITYCKAeThCH
BIIEPIIIE

(nioHEepCHKi, NPHHUMIIOBO HOBI, AKICHO HOBI, moaudikaiis, MoepHizauis
CTapux po3podox)

TY ¥ 10.3-04718013-008:2022

(BKa3aTH HOMep | HA3BY HOPMATHBHO-TEXHIYHOT JOKYMEHTaLIT)



BnpoBaixkeHi B npoMuciiose

6 DOIT «Knumenko JLO.»
BHPOOHHITBO
(Ha3pa nigmpueMcTBa)
- PenrabensnicTs npoaykmil
(TonaTok 1) 17 %
(xapakTepHcTHKa MPUOYTKOBOCTI FOCNOAAPCLKOT MIANLHOCT] NMiANPHEMCTBA Bil
peanizauii 10¢aigHO-NPOMHC/I0BOT NapTil)
pospobreni koebackw 3 M'Aca Ka4KH PEKOMEHZOBAHO
BUKOPUCTOBYBATH AK CAMOCTIHHHI{ XapJOBHil MPOIYKT, TaK i
y CKIami KymiHapHoi MpoAykuii B 3akjiajax pecTopaHHOoro
8 CouiaTbHHMI | HAYKOBO-TeXHIYHHIA rOCMoAapeTBa Ta MiANPHEMCTBAX XapHOBOT MPOMHCIOBOCTI
eext (JomaTox 2) (xos0/Hi Ta rapaYi 3aKyckH, canartd, BUpobis i3 Gopomna),
AKi 3HAYHO PO3LMIMPATH ACOPTHMEHT TOTOBOI TPOAYKIil
30arayeHoi XapgoBMMH BOIOKHAMH Ta POCIHHHUM BimkoM i
MOKYTh OYTH peaizoBaHi B ONTOBiH Ta po3upiGHii Toprisi.
(BHKOPHCTAHHS B XapHOBiH NPOMHCIOBOCTI Ta peanizallia HaceneHHIo)
9 VockoHaneno BUPOGHMIITBO Ta A0BEIEHO SKOHOMIUHMIT edeKT Bia BMIycKy Ta peamisamii mocaiano-
npomuc/0Boi napris posmipom 30 kr. o akTy 1oaaeTses po3paxyHoK ekoHoMigHOTO edekTy (Joxatok 1)
10 Jlo aKTy mOjaeThes NOBIAKA PO colianbHuii ed)ekT Bil BIPOBAUKCHHS PE3yIbTAaTIB HAYKOBO-10CTIAHOT

poGotu (Jonatok 2)

CriBBIaCHUKAMH aKTy BIIPOBA,KEHHS HAYKOBO-10cTifHo1 poGotn € CyMchKHi HaLllOHANbHAMI arpapHuid
11 ynisepcurer Ta Ymisepcuter Xewxoy, Kuraii (School of Food and Biological Engineering, Hezhou
University, Hezhou, China)

BIII 3AKJTATY OCBITH
Kepipuuk poborn
——
A.O. Tenix J1.O. Knumenko
(Mannc) (initianu, npissunie) (ininiann, npissule)
AcriipaT Tnemveglusctiant
..e; 218561104, &///
n e o8
Gaane Dower Fao [an 4
(niamuc) (ininiany, npizsuie) \-.__l_—/
AcmipaHT
¥ A [Mlane Deiideit
Ic) (ininiamy, npissuie)
3apigysau kadeaporo
M.M. Camiiik

<~ ([ianuc) (imimianm, npissume)



Jonarox 1

Hosigka
11010 €EKOHOMIYHOTO edeKTy Bill BUITYCKY Ta peasisanil 10C/IiIHO-POMUCIIOBOT napTii
3a TEMOIO:
Pospobka TexHigHOT JoKyMeHTalil Ha HamiB(haOpUKaT 3 POCIMHHOT CHPOBHHH 118 M SICHHX
tapiiesux BHpoOiB NOABIHHOTO NPU3HAYECHHS

lemix A.O., k. T. H., JOuIeHT Kadenpu TexHojorii Ta
KepiBHuk poborn: 0OesneyHocTi Xap4yOBHX TIPOAYKTIB Cymcekoro
HaLliOHAILHOTO arpapHOro YHiBEPCHUTETY
Tao [MHan, cr. BuHknazad kadenpH XxapdyBaHHA Ta
Oioimkenepii YuiBepcurery Xewxoy, Kurai
Homep nepxasHoi peectpauii: 0 | 1 ‘ 2 ‘ 2 ‘ U | 2 | 0 ’ 2 ‘ 0 ‘ 2 [ 4

AcnipaHr:

ExoHomiunmi edexT Bil BHKOHAHHSA HAyKOBO-AOCHimHOT poboTi «Po3pofka TexHidHOT
JOKyMeHTalii Ha HamiBpabpukaT 3 POCIMHHOI CHPOBHHH s M’SCHMX (QapiieBux BUpPoOiB
NOABIHHOIO MpPU3HAYEHHA» TMONATAE Yy po3polili  TeXHomorii MpOAYKTIB i3  Tapo
KOHIIEHTPOBAHUX JUIs BUKOPDHCTAHHS Yy CKJIail XapdoBol Ta KymiHapHOI MPORYKIIL, a came,
TeXHO/IOrii KoBOAaCOK 3 M’sica KadyKW, IO PO3MMHPUTH ACOPTHMEHT TOTOBOI MPOAYKIIl i3
3HMKEHOIO KaJIOPIHHICTIO Ta MiABUILEHO Oi10JIOMYHO LIHHICTIO.
Kobacku 3 M’dca KauKH i3 BAKOPUCTAHHAM NPOJIYKTIB i3 TAPO KOHUEHTPOBAHUX BUPOOHIH Y
KiibkocTi 30 Kr, K 10CIi/IHO-IPOMHCIIORY MApPTIIO.
ExoHomiunui edeKT Bijl BUMYCKy Ta peamti3amii JOCIiAHO-TIPOMHCIIOROT TapTii BU3HAYAIH 3a
NoKasHUKOM peHTabensHocTi npoaykiii, mo cknae 17 %. PenrabensHicTs npojykuii
BH3HAUalH SK BiJHOLIEHHS YUCTOro NpHOYTKY BiJ peanmizauii no coGiBaprocTi mpomykuil
BPaXOBYI04U 00’ €M JJOCIIiAHO-IPOMHCTIOBOT MapTil.
[Min wac BUpoOHMIITBA Ta peanizauii HaceleHHK Oyia anpoboBaHa Ta ONTUMI30BaHA HOBA
penenTypa KoBOacOK 3 M’sica Ka4KH.
KoBbacku 3 M’sAca Kadke i3 BHUKOPUCTAHHSM MNPOIYKTIB i3 Tapo KOHLEHTPOBAHUX €
BHCOKOSIKICHHM, O€3MedHHM, 3 BHCOKHMH OpraHONeNTHYHMMH [OKa3HHKAaMH Ta
PEKOMEH/IYEThCA U1 BUKOPHCTAHHS Y TUTAIOMY Ta JIETHIHOMY XapayBaHHI.
3ATBEP/IKYHO
Hdupexrop
enko JL.O.»
JI.O. Knnumenko

Y ,}.(‘rl‘iﬁqpm}.s (iniuianm, npisauuie)

/ (nata)




Jonarox 2

Joigka

IO/I0 COIIANBHOrO e)eKTy Bijl BIPOBAKEHHA PE3YJILTATIB HAYKOBO-A0C/IIHOT poGOTH
3a TEMOIO:
Po3pobka TexniuHoi JoKymeHTalil Ha HaniBabpHKaT 3 POCIMHHOI CHPOBHHH JUIS M SCHUX
(bapuieBux BHpoOiB MOJBIHHOTO NPU3HAYEHHS

I'emix A.O., k. T. H., HOUEHT Kadeapu TexXHOIOrii Ta
KepiBank poGorn: Gesnegnocti Xap4OBHX MpPOJYKTiB Cymcekoro
HALIOHATBHOI'0 arpapHoro YHiBepCHTETY
lao Jlan, cr. Bukiagad kadeJpd XapuyBaHHS Ta
6ioimkenepii Yuieepcurety Xewxkoy, Kurai
Homep nepixasHoi peectpamii: 0 [ 1 ‘ 2 ‘ 2 { U I 2 | 0 { 2} 0 J 2 ‘ 4

Acmipasr:

CouiansHuii  edekT BiA BHKOHAaHHS HAyKOBO-A0CTiAHOI poGoTH «Po3pobka TexHidHOI
JOKyMeHTalli Ha HanmiBpaGpuKaT 3 POCIMHHOI CHPOBHHH /I M SCHHX (apIueBHX BHPoOiB
MOJBIAHOTO NPU3HAYEHHA» TONATAaE y po3polui TexHomorii NpOAyKTiB i3  Tapo
KOHIIEHTPOBAHUX JJI1 BHKOPHCTaHHA y CKIIaAi XapdoBOl Ta KyJIiHApHOI MpPOIYKMil, a came,
TeXHOJOriT KOBOACOK 3 M’sica KaukH, IO PO3LIMPUTH ACOPTHMEHT IOTOBOI IPOAyKuii i3
3HHIKEHOI) KalOPiHHICTIO Ta MiABHIIEHOK Gi0N0ruHOK HIHHICTIO.

Korbacku 3 M’sica KauKH i3 BHKOPHCTAHHAM MPOJIYKTIB 13 TAPO KOHUEHTPOBAHHX € EKOHOMIYHO
NOCTYIHHAM [ [IHPOKWX BEPCTB HAceNeHHs 3 pI3HEM pIBHEM IOXOOy, Moxke OyTH
BHKOPHCTAaHHUI y AI€THYHOMY Ta JUTSIYOMY XapayBaHHi.

3ATBEPIKYIO
Jupektop

JI.O. KnuMeHko

(iniuiany, npissuile)

2023 pix




Addition R

Certificate of implementation '"Pumpkin Seed Protein Isolate Sausage"



Application proof

Product name Pumpkin Seed Protein Isolate Sausage

Standard number Q/YTBG-00025-2022

1 Hezhou University;
Invention Institution
2 Sumy National Agrarian University

Product inventor Dan Gao !, Anna O. Helikh 2
Application unit Shenzhen Huataixing Food Co., Ltd.
Mailing address Shuitou Industrial Zone, Dapeng Street, Longgang District,

Shenzhen (No. 43 Seafood Commercial Street)

Since September 17, 2022, our company has adopted the product formula
and processing technology of "Pumpkin Seed Protein Isolate Sausage"
provided by Gao Dan. The applied pumpkin seed protein isolate
sausage product has pink meat, strong aroma and prominent meat flavor.
The meat is elastic, the organization is tight, the taste is good, the nutrition
is relatively rich, and it has good economic value, which meets the product

needs of our company.

Enterprise (official se

Head of enterprise: ?5]3& ﬂ W ﬁ/‘ﬁngbﬂm

Date: 930 {g.‘ 3]




Addition S

Certificate of implementation '""Pumpkin Seed Protein Isolate Cookie"



Application proof

Product name Pumpkin Seed Protein Isolate Cookies

Standard number Q/YTBG-0004S5-2022

1 Hezhou University;
Invention Institution

2 Sumy National Agrarian University

Product inventor Dan Gao !, Anna O. Helikh 2

Application Company Shenzhen Huataixing Food Co., Ltd.

Shuitou Industrial Zone, Dapeng Street, Longgang District,
Shenzhen (No. 43 Seafood Commercial Street)

Mailing address

Since September 23, 2022, our company has adopted the product
formula and processing technology of “Pumpkin Seed Protein Isolate
Biscuits” provided by Dan Gao. The pumpkin seed protein isolate biscuit
products are crunchy and delicious, with the unique flavor and taste of
pumpkin seeds. They are nutritious, protein-rich, with good nutritional value
and economic value, and they are in line with our company’s product needs.

Head of enterprise: ﬂ%%jﬂ\ {""3 QH?AM

Date: 022 [?.7]
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