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In the modern world, there is a need to enrich the daily human diet with vitamins, macro-
and microelements, dietary fibers, which help to normalize metabolic processes, maintain and
improve health, prevent diseases, and increase immunity. One of the most effective ways to
prevent diseases associated with environmental pollution, to increase immunity is the systematic
inclusion in the diet of products with protective properties, the use of enriched food with plant
ingredients. Diet adjustment with fortified mass-consumption foods is one of the most effective
and cost-effective interventions. Plant raw materials are of great value, primarily due to the
specific combination of biologically and physiologically active components. In connection with
the above, the subject of research is a biologically valuable plant product - Jerusalem artichoke
powder. The aim of the work was a literary study of the physicochemical composition, functional
and technological properties of Jerusalem artichoke powder and its application in the food
industry. Information base of the research: scientific articles, materials of international
congresses and  symposiums,  scientific-practical ~ conferences,  normative-technical
documentation, patents, etc. Jerusalem artichoke, the scientific name Helianthus tuberosus, is a
perennial herbaceous plant belonging to the genus Asteraceae sunflower. It is native to North
America and is cultivated in Europe, North America and Asia to supplement the shortage of food
and vegetables. Jerusalem artichoke whole powder is a white powder made from fresh
Jerusalem artichoke after peeling, drying and crushing. Jerusalem artichoke is rich in nutrients.
Including carbohydrates is 16. 6% (78% of which is Jerusalem artichoke polysaccharide,
namely inulin). In addition, it also contains a small amount of protein, crude fiber, amino acids,
vitamins and many minerals. It retains a large amount of nutrients of Jerusalem artichoke. As a
dietary fiber complex, it is a very ideal functional food ingredient. It has the dual effects of
dietary fiber and prebiotics and has also been officially recognized. Jerusalem artichoke whole
powder has good gel properties and high nutritional value, and is widely used in dairy products,
bread products, fish, meat products and biscuits. This article discusses the source,
characteristics and status of the use of artichoke powder and provides links to the further
development and use of artichoke powder in food products.
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YV cyuacnomy ceimi icnye nompeba 30azamumu woOeHHUll payion A0OUHU 8IMAMIHAMU,
MaKpo- ma MiKpoelemMeHmamu, Xapuosumu 80N0KHAMU, SKI CAPUSAIOMb HOPMAnizayii 0OMIiHHUX
npoyecis, niompumyi ma NOINWEHHIO 300P08 5, NPOPINaKmMuyi 3axX60pPH6aHbL Ma NiOBULEHHIO
imynimemy. OOnum 3 HallegheKMUSHIUUX Cnocodié NPpoPiINaKmuKu 3ax60pH8ans, NO8 A3aHuUx i3
3a0pYOHEHHAM HABKOIUUIHLO20 Cepedosuuid, NiOBUUeHHs IMyHimemy € cucmemamuyne
BKNIIOYEHHS 8 Payion NPOOYKMI8 I3 3AXUCHUMU BAACMUBOCMIAMU, OCOONUBO BHCUBAHHS 1JHCI
3bazauenoi pocrunnumu inepedienmamu. Kopezysanns payiony 3a oonomozoro 36azauenux
NPOOYKMi8 MACOB020 CNONCUBAHHS € OOHUM 3 HAUOLIbW OTIOYUX MA eKOHOMIYHO eqheKmueHuUx
3ax00i8. Pociunna cuposuna Mae 6enuxy YiHHiCmb, Hacamnepeo 3a80AKU cheyughiunomy
NOEOHAHHIO DI0N02TUHO Ma Di3I002IYHO AKMUBHUX KOMNOHEHMIB. YV 36 43Ky 3 UEBUKIA0EHUM,
npeomemom 00CiOdHCeHH OYN10 00paHo OION02TUHO YIHHUL POCIUHHUL NPOOYKM - NOPOULOK
moninambypa. Memow pobomu euznaueno JnimepamypHe OOCHIONHCEHH QIZUKO-XIMIUHO2O
CKNA0Y, (DYHKYIOHAIbHUX MA MEXHON02IUHUX GIACMUBOCHel NOPOWKY MONIHAmMoOypa i 1o2o
3ACMOCY8AHHA 8 Xapuosiu npomuciogocmi. Ingopmayitina 06a3a O0CHIONCEHHA: HAYKOBI
cmammi, mamepianiu MIJCHAPOOHUX KOHepeci@ ma CUMNO3IYMIB, HAYKOBO-NPAKMUYHUX
KOHGhepeHyil, HOpMAMUBHO-mMexHiuHa OoKyMenmayisa, namenmu mowo. Toninamobyp, Haykosa
nazea Helianthus tuberosus — 6acamopiuna mpag'sHucma pociuHa, Wo HAAEeH UMb 00 pPooy
COHAWHUKOBUX copmis aticmposux. Bin noxooumw 3 Ilisniunoi Amepuxu i Kyiomugyemscs 6
€sponi, Ilieniuniti Amepuyi ma A3zii, wob 3anosnumu Oegiyum ixci ma osouis. Ilopouox
moninamoypa — ye Oiiuil NOPOULOK, BUSOMOBIEHUL 3i C8INCO20 APMUULOKY NICIA OYUUEHHS,
CYWinHA ma noopionenns. Toninambyp bazamuii Ha NOJNCUBHI peuosuHU. Brnouarouu gyznesoou
— 16,6% (78% 3 sakux — ye noxaicaxapud apmuuioxy, a came iHynin). Kpim moeo, 6in maxoor
Micmumb He8enuKy KilbKicmb OLIKa, KIIMKOGUHY, AMIHOKUCIOMU, SimaMiHU ma 6azamo
MIHEpANbHUX ped08UH. Y HbOMY 30epieaembcs 8eUKa KibKICMb NONCUBHUX PEYOBUH APMUULOKY.
AK  xapuosuii B0IOKHUCMUL KOMNIEKC, ye Oyxce 10edalvbHull @QYHKYIOHANbHUL Xapuo8Ull
iHepedienm. Bin mae nodsiiiny 0ito xapuosux 60J10kOH ma npebiomuxie, a maxodic 6y8 oQiyitino
suzHaHnutl. Ilopowiok moninambypa mae Xopowi 2enesi 1acmu8oCcmi ma GUCOKY Xapyo8y
YIHHICMb, A MAKONC UWUPOKO BUKOPUCHOBYEMbCSA 8 MOJOYHUX NPOOVKMAX, XAIOHUX 8UpoOax,
pubi, M’acHUX NPOOYKmMax ma nevyusi. Y yiti cmammi po3enanymo 0dicepeno, XapaxKmepucmuxu
ma cmamyc 3acmocy8aHHs NOPOWKY APMUULOKY MA HABOOSMbCA NOCULAHHA HA NOOANbULUL
PO3BUMOK MA 3ACMOCYB8AHHS NOPOWIKY APMUULOKY 8 XaPY08UX NPOOYKMAX.

Knwuoei cnosa: nopowox apmuwioky, @isuko-xiMiuni Xapakmepucmuku, Xapioea
NPOMUCTIOBICMb, 3ACMOCYEAHHS

Formulation of the problem. In the modern world, there is a need to enrich the daily
human diet with vitamins, macro- and microelements, dietary fibers, which help to normalize
metabolic processes, maintain and improve health, prevent diseases, and increase immunity.
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Plant raw materials are of great value, primarily due to the specific combination of
biologically and physiologically active components.

Meat, dairy, flour products are food products of everyday demand, the consumer properties
of which are determined by the chemical composition of raw materials.

Plant raw materials, in particular, fruits and vegetables are rich in vitamins A, C, minerals
and dietary fiber, which are necessary for the human body. These nutrients can promote vision
and bone growth, and have prevention and adjuvant treatment for hypertension and
cardiovascular disease, anemia, and colon cancer [1]. There are many factors that affect the
combination of food and plant materials. The variety of fruits and vegetables, methods of their
pre-processing, added forms and amounts of addition significantly affect the appearance of the
product, taste, structure, nutritional value, storage capacity [2]. In general, plant raw materials
that are widely used in food production are mainly carrots [3], tomatoes [4], shiitake mushrooms
[5], onions [6], celery, kelp [7], etc. and rare alfalfa [8], very little fruit. Of the fruits, apples,
pineapples and plums [9] have a small number of applications.

Therefore, the study of the composition, properties of vegetable raw materials and its
involvement in food recipes is relevant.

Purpose and methods. The aim of the work was a literary study of the physicochemical
composition, functional and technological properties of Jerusalem artichoke powder and its
application in the food industry.

Information base of the research: scientific articles, materials of international congresses
and symposiums, scientific-practical conferences, normative-technical documentation, patents,
etc.

Results and discussion. Jerusalem artichoke, the scientific name Helianthus tuberosus, is
a perennial herbaceous plant belonging to the genus Asteraceae sunflower. It is native to North
America and is cultivated in Europe, North America and Asia to supplement the shortage of food
and vegetables. Jerusalem artichoke whole powder is derived from Jerusalem artichoke, which is
a white powder made by peeling, drying and crushing fresh Jerusalem artichoke. Jerusalem
artichoke tubers powder contains proteins, which is very important in the production of meat
products. The balance of the composition of essential amino acids of the protein contained in the
supplement approaches the "ideal protein”, somewhat inferior to the latter, which allows us to
conclude about its high biological value. In addition, Jerusalem artichoke powder contains
carbohydrates and minerals, and the presence of organic acids has also been noted. It should be
noted the minimum content of lipids in the composition of the food supplement from Jerusalem
artichoke powder. The general chemical composition of the powder from Jerusalem artichoke
tubers is presented in table 1 [10, 11].

Table 1
General chemical composition of Jerusalem artichoke tubers powder
Indicator name Indicator value
Mass fraction of moisture, % 4.1
Mass fraction of proteins, % 7.0
Mass fraction of carbohydrates, % 85.0
Mass fraction of fat, % 0.7
Mass fraction of minerals, % 2.94
Mass fraction of organic acids in terms of malic acid, % 0.26

A feature of the food supplement from Jerusalem artichoke tubers is the high content of
dietary fiber. The presence of dietary fiber in the powder from Jerusalem artichoke tubers in
combination with proteins provides a high water-absorbing and water-retaining capacity of the
additive. These properties are very important for the regulation and formation of technological
characteristics of complex structured food systems, which include minced meat systems. Of
particular interest among the carbohydrates contained in the supplement is inulin, which is the
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highest in comparison with other carbohydrates.

Inulin reduces elevated blood glucose levels in diabetics, lowers blood cholesterol levels,
promotes the normal functioning of the gastrointestinal tract, improves the absorption of
vitamins and minerals in the human body (especially Ca, Mg, Zn, Cu, Fe and P) [12].

Inulin has good technological characteristics. In the food industry, it can be used as a
substitute for fats, humectants and thickeners. It has been widely used in fermented dairy
products, quick-frozen meat products, cakes and health foods. It can not only change the
rheological and texture properties of food, but also has the physiological functions of dietary
fiber and biologically active precursors. Current studies have shown that Jerusalem artichoke
powder, which has a relatively simple production process, can replace inulin to a certain extent
[13].

The composition of Jerusalem artichoke powder contains sufficient amounts of minerals,
the data presented in table 2.

Table 2 Jerusalem artichoke powder is a kind of off-

The content of minerals in powder from  white, moisture-absorbing dry powder. It has gel
Jerusalem artichoke tubers characteristics similar to inulin. The viscosity of
Item name | Item content Jerusalem artichoke powder solution increases
Macronutrients, mg / 100g with the increase of its content and decreases with
Potassium 1930 the increase of temperature. When the
Phosphorus 510 concentration reaches 10% ~ 30%, gel begins to
Calcium 50 form. When the concentration of the whole
Magnesium 37 Jerusalem artichoke powder reaches 40%, the gel
Sodium 435 index is 97.8%. When the concentration of the
Trace elements, g / 100g whole Jerusalem artichoke powder reaches 45%,
Iron 18000 the gel index of the whole Jerusalem artichoke
lodine 3 powder Is 100%. Compared with inulin, the five
Selenium 118 parameters of viscosity, elasticity, co'hes'i\{eness,
Flints 9900 chewmess and recovery are not SIgnlflcantI_y
Cobalt 21 d_|ﬁgr(?nt, and'the gel strength one parameter is
Copper 5100 significantly dlfferer]t. The content of inulin in the
Manganese 5600 whole Jerusalem grtlchokg powder reached_ 73. 70
Zinc 11000 + 3. 65%. The oil retention, water retention and

freeze-thaw stability of the whole Jerusalem
artichoke powder gel increased with the increase of the content. The presence of the peel, scum,
protein and other substances in the whole Jerusalem artichoke powder directly affects the light
transmittance of the raw materials. In the food industry, it can be used as a fat substitute,
moisturizer, and thickener substitute [14].

Jerusalem artichoke contains a lot of inulin. As a functional food material, inulin has the
dual effects of dietary fiber and prebiotics. Inulin is basically not decomposed or absorbed in the
mouth, stomach and small intestine when consumed, and does not affect the blood glucose level
and insulin content. It can also produce propionate to inhibit gluconeogenesis, reduce plasma
free fatty acid levels, and promote insulin resistance. Inulin absorbs water and expands in the
stomach to form a high-viscosity colloid, which makes people less likely to feel hunger and
prolongs the emptying time of the stomach. It can also form complexes with proteins, fats and
other substances in the small intestine to inhibit the absorption of these substances and achieve
weight loss Purpose [15, 16]. At the same time, a large number of experiments have confirmed
that inulin can lower serum total cholesterol and low-density lipoprotein cholesterol, increase the
ratio of high-density lipoprotein/low-density lipoprotein, and improve blood lipid status [17].
Therefore, inulin has low calories and prevents obesity; regulates blood sugar without causing
blood sugar fluctuations; lowers blood lipids and prevents cardiovascular and cerebrovascular
diseases. In addition, inulin can also improve intestinal function, promote the growth of
probiotics, and prevent cancer [18].
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Inulin can also promote the absorption of minerals and the synthesis of vitamins. Inulin can
greatly improve the absorption of minerals such as Ca2+, Mg2+, Zn2+, Cu2+ and Fe2+, promote
the synthesis of B vitamins and folic acid, improve the body's metabolism, improve immunity
and disease resistance [19].

The whole Jerusalem artichoke powder is rich in fructose. As a natural sweetener with
special flavor, fructose has a sweetness of about 1.5 times that of sucrose. Because of its high
osmotic pressure, good solubility, strong moisturizing properties, no crystallization, it has good
properties. The food processing performance is used to replace sucrose for food processing.
Fructose does not cause blood sugar rise during the metabolism process, and does not produce
lactic acid, so it does not cause muscle soreness. Therefore, fructose has the ability to enhance
physical exercise capacity, endurance and promote body metabolism. It can be widely used in
health food and functionality food.

In addition to the advantages of fructose, oligofructose also has good corrosion resistance.
It provides a superior growth environment for bifidobacteria in the intestine. It produces organic
acids and carbon dioxide during metabolism, which can improve the intestinal environment. So
as to inhibit the growth of harmful microorganisms in the intestine. Fructooligosaccharides are
metabolized to generate vitamins that are beneficial to health, and they also generate by-products
that can activate the human immune system [20]. It can be seen that oligofructose is a material
that is very suitable as a base material to make health foods and dairy products. The presence of
oligofructose can make health care products and dairy products more easily absorbed by the
body. Jerusalem artichoke is used in health foods, functional foods, food additives, etc. It is a
very common phenomenon. In the Chinese market, medicines and health products such as
"bifidus factor” all use Jerusalem artichoke as the raw material. It can be seen that the use of
Jerusalem artichoke It is very extensive.

The application of Jerusalem artichoke powder in food. Among different dairy
products, Jerusalem artichoke powder can be used as a good fat substitute. Jerusalem artichoke
powder not only changes the rheological properties, viscosity and hardness of dairy products, but
also changes the taste properties of the products, making them creamy and smooth.

Studies have shown that the addition of Jerusalem artichoke is 10%, the addition of
bacteria is 8%, and the addition of sucrose is 6%, the sensory evaluation score of yogurt obtained
by fermentation for 5 hours is the highest. After testing, it was found that the crude fiber, Ca,
Mg, Fe, Zn, Cu, vitamin B1, and vitamin B> in Jerusalem artichoke yogurt are all higher than
ordinary yogurt. Jerusalem artichoke powder can replace the chemical thickeners in ordinary
yogurt to increase its stability, increase the stability of the yogurt gel system, and maintain the
original taste and nutritional value of the yogurt [21].

Streptococcus thermophilus is considered a “generally recognized safety (GRAS)”
ingredient and is widely used in the production of some important fermented dairy products,
including yogurt and cheese (such as Swiss and Limburg cheese). Jerusalem artichoke whole
powder has good fermentability and can be used as a carbon source for the medium of
Streptococcus thermophilus (CICC6071). The growth of the strain is not much different from
that of the glucose carbon source medium. It can replace glucose and lactose to reduce the cost
of the medium. The optimal fermentation conditions are: the concentration of carbon source is
2.1%, the fermentation temperature is 45 °C, and the inoculation amount is 10%. Under these
conditions, the total number of colonies of Streptococcus thermophilus is 4.86x108 cfu/mL.
Jerusalem artichoke has good fermentation properties [22].

Prepare the dough according to the formula of 250 g flour (including Jerusalem artichoke
powder 6%), 25 g dry yeast, 22.2 g white sugar, 1.5 g refined salt, 2.5 g bread additives, and
appropriate amount of water. The fermentation temperature is 38~40 °C, the relative humidity is
85%~90%, the fermentation time is 2 hours, the baking temperature is 210 °C, and the baking
time is 10 minutes, which can make bread with the aroma and sweetness of Jerusalem artichoke
[23].

Studies on the use of Jerusalem artichoke powder to make bread show that as the dose of
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Jerusalem artichoke powder increases, the color of the bread becomes darker and the taste of
Jerusalem artichoke becomes more and more obvious. The dose of Jerusalem artichoke powder
has no obvious influence on the moisture content of bread. Among them, the sample with
Jerusalem artichoke powder content of 2% has the highest score in the sensory evaluation [23].

Experiments have shown that 5% Jerusalem artichoke powder can be used instead of 5%
mechanically separated meat to make sausages, which can improve the fat-protein ratio, increase
the water retention rate by 2.9%, and increase the quality of the finished product by 4.9%.
Thereby increasing its nutritional value and physical properties [24]. Jerusalem artichoke powder
increases the content of minerals and amino acids in sausages, and prevents the propagation of
pathogenic microorganisms, so that they extend the storage time of sausages up to six days.

Adding a low concentration of Jerusalem artichoke powder to the meatballs can improve
the taste and the texture will become more elastic. Meatballs made with Jerusalem artichoke
powder can improve the juiciness of the meatballs because this can increase the amount of
dietary fiber that retains moisture in the meatballs. For example, in Russia, L.G. Ermosh and
others add 15% Jerusalem artichoke powder to semi-finished meat products to improve the
protein quality of sausages, reduce fat and digestible carbohydrates, and improve the nutritional
structure of meat products [24]. Scientists E. Shentsova and others studied the use of a mixture
of Jerusalem artichoke powder, hawthorn and flour, which was added to the minced rabbit at a
dose of 10%, forming a composite sausage, which can be used to make rabbit meat sausage with
artichoke flavor and high nutritional value [25].

With the development of society and the increasing improvement of people's living
standards, more and more people are beginning to pay attention to health issues, especially in
food nutrition and health. In the past, high-calorie biscuits were no longer sought after and were
not suitable for consumption by people with diabetes, obesity, etc. Therefore, in order to adapt to
market changes and meet market demand, in recent years, low-calorie, low-fat nutrition and
health biscuits have become the research focus of various biscuit companies in the world. After
research, the Jerusalem artichoke whole powder, which is rich in dietary fiber, mineral elements
and vitamins, is added to the biscuit to develop a new type of Jerusalem artichoke biscuit, which
is in line with the current development trend of healthy baked foods and also improves the
comprehensive utilization of Jerusalem artichoke value [26]. In addition, Russian scholar Firuza
Rustambekova extracted natural concentrated pectin from Jerusalem artichoke, which can be
used in gel food production [27].

Conclusions. Jerusalem artichoke is known as "the most representative healthy food in the
21st century”. It has certain special effects on weight loss, liver protection, and the prevention
and treatment of diabetes. With the development of society, people's dietary structure is
constantly changing, and the number of sub-healthy people such as "three highs™ and diabetes is
increasing. Natural, healthy, green and nutritious Jerusalem artichoke food will surely receive
more and more attention.

As mentioned above, the former scholars are more inclined to research on Jerusalem
artichoke. There are few researches on Jerusalem artichoke powder, which is relatively simple in
production process and has similar properties. Inulin can replace 20-50%. The whole Jerusalem
artichoke powder and inulin can replace each other. The whole Jerusalem artichoke powder has
broad prospects in the food industry. In particular, the use of whole Jerusalem artichoke powder
to replace fat in meat products can be further studied. Jerusalem artichoke is used in meat
products, especially sausages. It has a great effect, and can also give full play to its physical and
chemical properties and nutritional value. It still needs to be further deepened. Even natural
foods should have a thorough understanding of their impact on the human body after they enter
the human body, provide scientific basis for safe consumption, protect consumers' health, and
allow consumers to consume with confidence.
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