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Abstract. In the article, the technology is considered for the production of edible powders from vegetal raw materials
(berries). The technology for producing powders from berries is developed to produce a high-quality product in which all in-
gredients of raw materials are kept in a concentrated form.

The current trend in nutrition is related to the expansion of the range of functional products whose daily use contributes
to the prevention of hypovitaminosis and metabolic disorders, and ultimately to the rehabilitation of the population. New, non-
traditional sources of local raw materials, including plant based products, need to be found and used to create a new generation
of instantiated healthy food products, and technologies should be developed of obtaining functional additives. The use of fruit
crops, the main source of biologically active substances, is very promising in this respect.

The Department of Canning Technology of the National University of Food Technologies has conducted a study to ena-
ble the use of fruit and berries for food powders. To this end, powder has been obtained from common bilberry, with determin-
ing its physical and chemical properties. The patterns of the influence of bilberry powder on the functional properties of food-
stuffs were investigated in the example of tomato sauces.

The analysis of the results of the studies has shown that bilberry powder can be used in the production of canned and
other products not only to enrich their functional ingredients but also to provide them with new technological properties. The
food powders received do not contain harmful impurities, are of high food value, easily absorbed by the body, compact and
stored for long periods of time. Studies have shown that bilberry powder is a rich source of vitamins (c acid, B-carotene, to-
copherol) and can be used successfully in the manufacture of tomato sauces with functional properties.
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AHoTamisi. Y crarTi po3mISHYTO TEXHOJOTIYHI BJIACTUBOCTI XapuOBHX MOPOLIKIB i3 srin. HaBenmeHo pesynbratn
TEOPETUYHUX Ta EKCHePHUMEHTAJIbHUX JIOCHIKEeHb SKOCTI IMOPOLIKY 13 YOPHHI, OTPHUMAHOIO METOIOM CYIIiHHS 3
BHUKOPUCTAHHSM BaJIKOBOI CYLIAPKH Ta MONAJBIIMM HOro moApiOHeHHsM. J{oCii/keHHs MOoKa3ajd, MO0 MOPOLIOK YOPHHULI €
OaraTM JDKEepeJiOM BiTaMiHIB, AHTHOKCHUAAHTIB Ta KOMIUICKCIB (eHompHuMX cronyk. Ha mnpukiaai TOMaTHHX COYyCiB
JIOCJTIDKEHO 3aKOHOMIPHOCTI il MOpOIIKY YOpHHULI Ha (DYHKIIOHAJBHI BJIACTUBOCTI Xap4oBUX HpoaykTiB. Komruiexcom
(bi3UKO-XIMIYHHMX Ta OPraHOJCNTHYHHUX JIOCII/KEHb BCTAHOBJICHO, IO J0JaBaHHA 15%-r0 YOPHUYHOTO MOPOLIKY J03BOJISLE
30inbpMTH KiIbKicTh Bitaminy C Ha 220%, B-kaporuny Ha 151% i 3aranbHoro umcna ¢enoniB Ha 225% Bix 1mo4aTKoBOI
KiJIBKOCTI B TOMAaTHOMY COYCi, OTPUMaHOMY 3a KJIIACHYHOIO CXEMOI. AKTYalbHICTh MPEICTaBICHUX OCITIPKCHb MOIISTae B
PO3IINPEHHI MOXIIMBOCTI 3aCTOCYBAaHHS MOPOLIKIB i3 MJI0I0BO-STIAHOI CHPOBUHH B TEXHOJOTISIX KOHCEPBOBAHHUX MPOIYKTIB i3
ITiIBUIIEHOIO G10JIOTIYHOIO LiHHICTIO.

Kitio4oBi ciioBa: TOMaTH, XapuoBi IIOPOIIKHU, COYC, YOPHHLISI, aHTHOKCHAAHTH
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Introduction. The problem statement structure and quality of food, to develop products en-

riched with biologically active substances, and to ex-
pand the use of foods with high biological value.

The current trend in nutrition is the expansion of
the range of functional products which, used daily,
contribute to prevention of hypovitaminosis and meta-
bolic disorders, and, ultimately, to improving people’s
health. New, non-traditional sources of local raw mate-
rials, including plant based products, need to be found
and used to create a new generation of instantiated

A current problem is the quality and safety of food
produced. The deteriorating environmental situation
results in food contamination by radionuclides, toxic
elements, nitro compounds, pesticides, antibiotics, etc.

It should be noted that this situation has a negative
impact on people’s health and results in reduction of
life expectancy and increase in morbidity and patholo-
gy of newborns. There is a need to rehabilitate the
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healthy food products, and technologies should be
developed of obtaining functional additives. The use of
fruit crops, the main source of biologically active sub-
stances, is a very promising direction.

Consumption of fruit and berries is seasonal in na-
ture, which raises the problem of long-term storage
and selection of processing techniques, with the possi-
bility of retaining the maximum food and biological
value of raw materials. The vegetable and fruit indus-
try plays an important role in solving this task.

The production of canned fruit, dried vegetables
and fruits, powdered products, quick-frozen products,
and semi-finished goods makes it possible to provide
people with these products evenly throughout the year,
and to create reserves.

The Department of Canning Technology of the Na-
tional University of Food Technologies has conducted a
study to find out whether fruit and berries can be used to
produce food powders. To this end, powder has been
obtained from berries of common bilberry, and its phys-
ico-chemical properties have been determined. The pat-
terns of the influence of the bilberry powder on the func-
tional properties of the foodstuffs were investigated by
the example of tomato sauces.

In this article, we considered the problem of produc-
ing functional products of natural origin intended for
regular daily consumption and having an effect on bio-
chemical reactions and physiological functions through
restoration of their microecological status. It is shown
that one of the sources of vital substances for an organ-
ism is berry cultures. They play an essential role in nu-
trition of people. Dry berries almost completely retain
all vitamins and biologically active materials, and thus
are valuable raw materials in various food industry
branches. The use of products on the basis of dry berries
allows compensating for the deficiency of some vita-
mins, edible filaments and other useful substances, and
also normalizing the intestinal microflora of an organ-
ism.

Analysis of recent research and publications

The recent explosive development of manufactur-
ing and consumption of functional and specialized
products enriched with natural food additives proves
that this research topic is relevant. Most developed
countries produce food powders in drum, spray-type,
infrared, or microwave driers. The powders obtained
by these methods contain biologically valuable com-
ponents, are simple and economical in production,
have a long shelf life.

A number of researchers have developed functional
nutrition products and determined how practical it is to
use powdery semi-finished products made of fruits,
berries, and vegetables in food industry. The works of
such  famous  scientists as  L.M. Aksenova,
L.V. Antipova, F.N. Vertyakov, N.M. Derkanosova,
A.l. Zubchenko, S.Y. Koryachkina, G.O. Magom-
edov, A.N. Ostrikov, L.P.Paschenko, Y.F.Roslya-
kov, T.V. Savenkova, V.A. Tutelyan, T.B. Tsygano-
va, Z.N. Khatko, L.N. Shatnyuk, and others focus on
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the theoretical and practical foundations of production
of functional products. Basing on these studies, new
technologies for obtaining powders from fruits, ber-
ries, vegetables, and grain raw materials have been
developed [1-4]; the mechanisms have been studied of
thermal destruction of plant tissues while drying fruit
and vegetable raw materials; the processes of dehydra-
tion of plant raw materials have been improved [5,6];
the physical, chemical, rheological, and hygroscopic
properties of plant raw materials suitable for the pro-
duction of powdered food additives have been studied
[7,8]; powder additive mixes made of fruits and vege-
tables have been created [9,10].

A number of works describe options for improving
the technology of manufacturing functional food prod-
ucts by adding food additives in the form of dry pow-
dered fruits and vegetables [11-13]. However, the au-
thors do not focus on the optimization of thermal dry-
ing modes, which would allow maximum preservation
of the useful properties of the feedstock. Considerable
attention in publications has been paid to the use of
natural food additives, mostly in bakery, where an
improvement in the quality of bakery products by en-
riching them with food additives has been noted.

Our purpose is, basing on the existing literature
data, to study the possibility of using food powders in
canned food products, with tomato sauces as an exam-
ple. To achieve this aim, the following tasks have
been accomplished:

1) obtaining food powders from common bilberry,

2) determining the chemical composition and tech-
nological properties of the powders obtained,;

3) studying the effect of enrichment of tomato
sauces with bilberry powder by conducting organolep-
tic, physical and chemical studies of the product ob-
tained.

Research Materials and Methods

60

Fresh, undamaged berries of the common bilberry
(Vaccinium myrtilus L.) collected in June 2016 in Ky-
iv Region, Ukraine; tomatoes of the Aurora F1 variety
used further on for pilot studies at the Department of
Canning Technology of the National University of
Food Technologies, Kiev. The raw materials were col-
lected at the maturity stage in the ripening period.

Chemical and reagents. The quality of fresh and
dried raw materials, the berries, was technologically
assessed according to generally accepted methodolo-
gies. The consumer properties, chemical composition,
microbiological and safety indicators of fruit and ber-
ries were studied for possible use in producing func-
tional products [14]. For this, the following indicators
were determined: the mass fraction of carbohydrates;
sucrose by the polarimetric method [15, 16], starch by
the Evers method [17]; fiber by Kurisner and
Hanek [18]; pectin by calcium pectate [19]; the miner-
al composition of the powder by atomic emission spec-
trometry [20]; the organic acids content by titration
[15]; the mass fraction of phenolic compounds by the
Folin-Ciocalteu method [21-23]. The ascorbic acid
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content in berries and powders received from them
was determined by GOST 7047-55. The mass fraction
of carotene in berries and fruits was assessed by the
photo-colorimetric method by GOST 8756.22-80.

Total polyphenol content measurement: for quanti-
fication of total polyphenol content, the Folin-
Ciocalteu method was used [23]. 0.5 ml of the Folin-
Ciocalteu reagent was added into a dark flask contain-
ing 0.5 ml of each extract sample and 10 ml of distilled
water. After 5 minutes, 8 ml of a 7.5% aqueous sodi-
um carbonate solution was added to the mixture, and
the content was stirred thoroughly. The samples were
kept in the dark for 2 hours, and then, the absorbance
was measured at 765 nm with laboratory colorimeter.
Three parallel samples were analyzed.

The obtained powders from the bilberry fruit were
examined for the possibility of mixing them with to-
mato sauces. For this, prepared tomato puree with a
mass fraction of solids of 15 % was used. The result-
ing semi-finished product was boiled with a rotary
evaporator to produce tomato sauce with a fraction of
solids amounting to 20 %. Bilberry powder was added
in amounts of 5, 8, 12, 15 % of the total mass of the
tomato puree, with 18 % of solids.

To obtain sauces, the amounts of basic biologically
active substances were determined, i. e. the content of
ascorbic acid, p-carotene, the total amount of phenolic
substances, and the acidity of the product (based on the
acidity of malic acid). For the studies, samples were
used with the addition of 5 % (sample 1), 8 % (sample
2), 12 % (sample 3), 15 % (sample 4) of the bilberry
powder into the total mass of the tomato puree. Such
concentrations were chosen because they did not influ-
ence the change in the organoleptic characteristics of
the main product, tomato puree.

Statistical analysis. A variance analysis of the re-
sults was carried out by the least squares method. The
coefficient Student was applied, and Microsoft Office
Excel, version 2007, was used. Differences were con-
sidered statistically significant if the probability was
greater than 95% (p-value <0.05). All assays were
triplicate, performed at room temperature of 20+1°C.
the experimental results are expressed as an average +
SD (standard deviation).

Results of the research and their discussion

Bilberries have many health benefits, mostly due to
their high antioxidant content. To extend their short
shelf life, fresh bilberries are frozen and then further
processed. One of the methods of preserving bilberries
consists in drying. To create higher quality dried prod-
ucts, we should develop drying methods to optimize
the final bioactive compounds content, and to under-
stand how drying affects the taste and quality.

Traditional hot air drying makes the products
shrunken and hard, with noticeable browning, little
rehydration ability, and low nutritive value. In a num-
ber of studies, the quality, drying kinetics, and energy
consumption of dried products obtained by hot air dry-
ing are compared with those of products obtained by
other drying technologies, in an attempt to improve the
quality and increase the efficiency. Temperature has a
large effect on the drying of products. Drying at 100°C
was twice as short as at 70°C, but drying at tempera-
tures higher than 80°C resulted in the Maillard reac-
tion and caramelization, which was not observed at
lower temperatures. Decreasing temperature from
95°C to 82°C in a continuous explosion puffing sys-
tem prevented bilberries from rupturing and reduced
pigment bleeding, leading to improved drying (Fig. 1).
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Fig. 1. Kinetics of drying/regeneration of bilberries

The content of the components of the carbohydrate
complex and the organic acids in the bilberry powder
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was determined by the authors in order to give scien-
tific evidence for the technologies and formulation of
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tomato sauces with bilberry powder added, and to find
their food value [18]. The results are shown in table 1.

Table 1. Mass fraction of carbohydrates and
organic acids in bilberry powder, mg %, (p<0,05)

Parameter Bilberry Powder
Sugars:

Monosaccharides 20.5

Sucrose 3.0
Polysaccharides:

Starch 4.7

Cellulose 18.6
Pectin substances:

Pectin 2.1

Soluble protopectin 1.7

Organic acids in terms of 6.6
malic acid

The table shows that the pectin substances in the
additive obtained from the common bilberry have a
good moisture-binding capability. This binding ability
of powder can be attributed to the presence of low
esterified pectin substances containing free carboxylic
groups that link heavy metals to the formation of com-
plex compounds. That is why powder from berries can
be recommended as a functional supplement to food
that binds heavy and radioactive metals and removes
them from the organism [19].

Among the nutritional factors that are of particular
importance to health, the full and regular supply of
mineral resources is essential. The content of the mac-
ro and micronutrients in powdered bilberries is shown
in table 2. Calcium and phosphorus potassium are pre-
sent in the largest quantities in bilberry powder. It also
has a low sodium content as compared to that of potas-
sium, which is a positive factor in the prevention of
atherosclerosis and hypertensive diseases. The powder
from berries is quite rich in elements of the hemato-
poietic complex — iron, manganese, cobalt [20].

Table 2. Mineral composition of bilberry powder,
mg %, (p<0,05)

Parameter Powdered bilberries
Ash 2.90
Macroelements, mg % 514.00
potassium
Calcium 229.00
Magnesium 177.00
Sodium 62.10
Phosphorus 185.00
Microelements, mg % 6.72
iron
Cobalt 0.29
Manganese 26.70

The data on phenolic compounds in berries and
powder from bilberries are shown in table 3.

Table 3 — Mass fraction of phenolic compounds in fresh berries and in powdered common bilberry, mg %o,

(p<0,05)
. . Powdered
Substance Bilberries bilberries
Anthocyanins 9752 1014
Flavanols: free catechins 913.3 343.2
Proanthocyanidins 1520 1050
Catechins condensed 739.6 637.7
Total flavanols 3173 2031
Flavanols: quercetin glycosides 229.7 88.98
Glycosides kaempferol 58.55 71.31
Flavonol the aglycone (quercetin) - 58.98
Total glycosides and aglycone, flavonols 288.3 219.3
Chlorogenic acid 42.77 -
Total bioflavonols 13256 3264

The results show that in the bilberry, anthocyanins
is 74% of the total bioflavonoids. They are found 9.6
times less in the powder than in berries. The number of
free, condensed catechins and proanthocyanidins is
less in the powder of berries as compared to the origi-
nal content in fresh berries, by 2.7, 1.2, and 1.4 times
respectively [21].

In addition to R-active substances, in bilberries and
processed products, carotene, vitamins C and E were
discovered, known as powerful antioxidant and anti-
hypoxant agents (table 4). The most heat-resistant
components are B-carotene and tocopherol. Vitamin C
losses with drying are much smaller than those indi-
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cated in literary sources. This is probably due to the
presence of P-active substances in bilberry that have
an antioxidizing effect on ascorbic acid and reduce its
oxidizing and recovery potential.

Table 4. Mass fraction of vitamins in the common
bilberry and dry powder, mg%, (p<0,05)

Vitamin Bilberries Rowde_red
bilberries
Ascorbic acid 408 298
[-carotene (provitamin 3.16 2.59
A)
Tocopherols 4.15 3.47
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It follows from the table that, with heat treatment
of bilberries, the losses are: ascorbic acid 27, B-
carotene 18, tocopherol 16% of the original content.

From the evidence, it can be seen that bilberry
powder is a rich source of vitamins (ascorbic acid, -
carotene, tocopherol) and its introduction into the reci-
pes for canned tomato sauces will increase their vita-
min value [23].

After receiving and analyzing the data on the con-
tent of biologically active substances, the powders
obtained from bilberries were examined for the possi-
bility of mixing them with tomato sauces.

The data obtained are given in table 5. The data
show that the nature of adding different amounts of
bilberry powder to tomato sauce has a linear relation-
ship with the amount of biologically active substances
of the finished product. Thus, the addition of 15% bil-
berry powder allows an increase in vitamin C by

220%, B-carotene by 151%, and the total amount of
phenols by 225 % of the initial amount in the tomato
sauce obtained according to the classical scheme. It
proves the effectiveness of food powders in canned
products technologies. Biologically active substances
contained in food powders are highly bioavailable,
easily dosed, and make it possible to manufacture
products without changing their organoleptic proper-
ties.

Mineral composition of the sauces obtained is giv-
en in Table 6. Addition of bilberry powder allows a
significant increase in macro and microelements in the
product, as compared to the sample obtained by the
classical technology. So, it was possible to achieve a
significant increase in the content of potassium and
sodium, the elements that take part in water-salt me-
tabolism in the body, as well as of such elements of
hematopoietic complex as iron, manganese, cobalt.

Table 5. The amount of biologically active substances in tomato sauces, with bilberry powder added,

mg %, (p<0,05)

Sample Vitamin C, mg% | B-carotene, mg% Total phenols, mg% | Organic acids ,%
Reference sample 69.2 7.26 2307.6 1.2
Sample 1 89.2 8.92 2884.5 1.03
Sample 2 88.4 8.65 4307.5 1.04
Sample 3 146.1 10.1 4615.2 1.04
Sample 4 152.2 10.9 5192.1 1.01

Table 6. Mineral composition of sauces with bilberry powder added, mg%o, (p<0,05)

Parameter, mg % Reference sample | Nel Ne2 Ne3 Ned
Ash 0.7 0.7 0.7 0.71 0.71
Microelements, mg%:
potassium 290 301 308 316 320
calcium 14 229.00 28 36 42
magnesium 20 177.00 36 51 56
sodium 57 62.10 57 57 58
phosphorus 12 185.00 26 41 52
Microelements, mg%:
iron 0.9 2.90 291 2.9 291
cobalt 0.81 0.29 0.8 0.8 0.79
manganese 1.24 26.70 1.3 1.3 1.4

Conclusion

The review of existing world technologies and
technical literature data has shown that food powders
extracted from vegetable and berry raw materials are a
modern and convenient form of keeping valuable
properties of raw materials. Powder was obtained from
bilberries by drying them in a roller dryer, the process
preceded by raw materials cooking and followed by
grinding.

The research conducted indicates that bilberry
powder is a rich source of vitamins, such as ascorbic
acid, B-carotene, tocopherols etc., and can be success-
fully used in the production of tomato sauces with
functional properties. Thus, the addition of 15 % of
bilberry powder allows an increase in vitamin C by
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220%, B-carotene by 151%, and the total amount of
phenols by 225% of the initial amount in the tomato
sauce obtained by the classical methods. It can be a
proof of the effectiveness of using food powders in
canned products technologies.

A complex of physical, chemical, and organoleptic
studies has shown that the addition of bilberry powder
significantly increases the content of macro and mi-
croelements in the product as compared to a sample
obtained by the classical technology. Thus, it is possi-
ble to achieve a significant increase in the content of
potassium and sodium, the elements that take part in
the water-salt metabolism of the body, and elements of
the hemopoietic complex — iron, manganese, and co-
balt. For the above stated reasons, the research con-
ducted may be considered topical.

Volume 12 Issue 1/ 2018



TexHosiozisi i 6e3neka npodykmie xap4yeaHHs | Technology and food safety

List of references

1. VIHHOBaIMOHHBIC TEXHOJIOTUH ITPOU3BO/ICTBA ILIOJOBBIX M OBOIIHBIX KPHOMOPOIIKOB / AxmenoB M.D. u ap. // Maxaukana: J{ar['TV, 2014,
Bu. 2. C. 150. ISSN 2542-0321

2. Kacpsuos, I'U., SIpamesa 3.A., Axmenos M.D. IHHOBaMOHHAsI TEXHOJIOIHS [OJIydEHUS KPHOIIOPOIIKOB U3 ILIOA0B U sirof // ITpodiaemsr
passutust AIIK pernona. 2016. Ne4(28). C. 119-123. http://dx.doi.org/10.21515/1990-4665-130-067

3. TlopouikooGpa3sHbie moy(habpukaTel B MUIIEBOI npombliiuieHHOCTH / MaromenoB I'.O. u ap. // IluiueBble MHIPEAMEHTHI, ChHIPbE H
no6asku. 2003. Ne 2. C. 73-75.

4. TlonmyueHue M IMPUMEHEHHE KPHUOIIOPOIIKOB ISl oboramieHus xaebo0ynounsix usnenuit / Mskunaukosa E.W. u np. // Y3Bectus By30B.
TMumesas rexuosorust. 2016. Ne 2. C. 14 - ISSN: 0579-3009

5. 3aKOHOMEpHOCTH KOHBEKTHBHOII CYLIKH BBDKMMKH Oestoro BuHorpana / Jlepeserko B.B. u np // MzBectus By3oB. [InmieBast TeXHOJIOTHS.
2011. Ne 4. C.88-89 ISSN: 0579-3009

6. CI/IZ[OPCHKO A.B. COBepH.[eHCTBOBaHI/Ie TECXHOJIOIMHU MOJIYYCHUS IMUIIEBBIX IMMOPOIIKOB U3 BHHOFpaZ[HOﬁ BBIKMMKH U HMX HCIIOJIb30BAHHUEC B
xJie0oreueH!H: Iuc. Kaua. TexH. Hayk. Kpacromap: Kyol'TY, 2012. C. 85-89.

7. MHccnenoBaHue TUTPOCKOITUYECKUX CBOMCTB MOPOIIKOOOPa3HbIX M0Jy(haOpHUKaToB KOHIIGHTpPAaTa KBACHOIO CyCia, COJIOMOBOI0 IKCTPAKTa
STAMEHsI M dKcTpakTa nukopus / Maromenos I'.O. u np. // Becrauk BI'VUT. 2015. Ne 4. C. 17-21. ISSN 2310-1202

8. Ilexonauna T.B., OnbxoBatoB E.A., CtenoBoil A.B. ®U3HKO-XUMHUYECKHE OCHOBBI M OOIME NPUHIHIIBI TEPEepabOTKH PaCTUTEILHOIO
cbipbst. CI16: Jlans, 2017. 208 c.

9. AnapmeBa, B.B. KOMI‘[OSI/ILII/IH PACTUTECIBHBIX HMHIPECAUCHTOB B TEXHOJOIMU IIPOU3BOACTBA xneba mmenuunoro // BectHuk
Mu4ypHHCKOro roCyJapcTBEHHOro arpapHoro yuusepcurera. 2015. Ne 3. C. 131-134. ISSN 1992-2582

10. Ia330 b.K., 11a330 A.A., ®ponosa E.A. Hcnonbp30BaHue HETPAAULNOHHOTO PACTHTEIFHOIO CHIPbS MPH NMPOM3BOACTBE XJI€000YIOUHBIX
n3nenuii pyHkIpoHaasHoro HazHauenus / Hosele Texunomoruu. 2010. Ne 2. C. 78-83. ISSN 2072-0920

11. Bereynos, M.III., Kapmamosa E.O. D{¢heKTHBHOCTh HCIONB30BaHHS MOOOYHBIX MPOAYKTOB IMEPEPaOOTKH DPACTUTEIBHOTO CHIPbS B
xneboneuenun / V3sectuss TCXA. 2014. Ne 5. C. 73—-76. ISSN 0021-342X

12. XKenrok K.B. Hcrnosnp30BaHue MIMITOBHHUKA B Ka4eCTBE BUTAMHHHU3UPOBAHHOW 00AaBKU B IMPOU3BOJACTBE XJ1e0OOYIOUHBIX M3Ieanil //
Venexu coBpeMeHHOro ectectBozHanus. 2011. Ne7. C.121-126.

13. Kammunna M.B., Haymenko H.B., ®exmmueBa .B. ®opmupoBanne morpedMTENbCKUX AOCTOMHCTB X/I€OOOYIOUHBIX H3JCTUH MyTeM
BHECCHMSI IOTIOJHUTENIBHBIX ChIPhEBBIX KOMITOHEHTOB // BecTHnk IOYpI'Y. 2015. Ne 2. C. 10-17. ISSN 2308-0256

14. Bornsek S.M. Bioefficacy of anthocyanins from bilberries (Vaccinium myrtillus L.): Doctoral Dissertation. Ljubljana, 2012. 131 p.

15. Ceprees B.H., Kokaes 1O.1. / ITumesas npomsiiuienocts, 2001, Ne 6, ¢. 28-30. - ISSN: 0235-2486

16. Singleton V.L., Orthofer R., Lamuela-Raventos R.M. Analysis of total phenols and other oxidation substrates and antioxidants by means
of Folin—Ciocalteu reagent, Methods Enzymol. 299 (1999) p. 152

17. Concentrations of Anthocyanins in Common Foods in the United States and Estimation of Normal Consumption / Wu X. and other // J.
Agric. Food Chem. 2006. Vol. 54. P. 69-75.

18. Ruiter A. Analysis of chemical preservatives in foods, in Methods of analysis of food components and additives, 1st edn (ed S. Otles)
/Ruiter, A. and Bergwerff, A.- Taylor & Francis, England, pp ., 2005- 379-399

19. New liquid chromatography method with ultraviolet detection for analysis of anthocyanins and anthocyanidins in Vaccinium myrtillus
fruit dry extracts and commercial preparations/ Cassinese C. and ot. // Journal of AOAC International. 2007. Vol. 90, N4. Pp. 911-919.

20. Vorsa N., Polashock J., Cunningham D. Genetic Inferences and Breeding Implications from Analysis of Cranberry Germplasm Anthocya-
nin Profiles // J. Am. Soc. Hortic. Sc. 2003. Vol. 128. Pp. 691-697.

21. Berry anthocyanins: isolation, identication and antioxidant activities / K&hkoénen M.P. and other //Journal of the Science of Food and Ag-
riculture. 2003. Vol. 83. Pp. 1403-1411.

22. Anthocyanins Vs Anthocyanidins / Mirtoselect, Indena S.p. A USA. [Electronic resource].
URL.:http://www.mirtoselect.info/public/anthocyanins.asp.

23. Brand-Williams W., Cuvelier M. E., Berset C. 1995. Use of a free radical method to evaluate antioxidant activity. Food Science and
Technology 28, 25-30.

References

1. Ahmedov MJ, Kas'janov GI, Ramazanov AM, Jaralieva ZA. Innovacionnye tehnologii proizvodstva plodovyh i ovoshhnyh krioporoshkov
Mahachkala: DagGTU, 2014;150 ISSN 2542-0321

2. Kas'janov GlI, Jaralieva ZA, Ahmedov MJe. Innovacionnaja tehnologija poluchenija krioporoshkov iz plodov i jagod. Problemy razvitija
APK regiona. 2016; (28): 119-123. http://dx.doi.org/10.21515/1990-4665-130-067

3. Magomedov GO, Mal'cev GP, Sadulaev MM, Sivolobova NM,. Semenov AL. Poroshkoobraznye polufabrikaty v pishhevoj promyshlen-
nosti. Pishhevye ingredienty, syr'e i dobavki. — 2003; 2: 73-75.

4. Mjakinnikova El, Kas'janov Gl, Jaralieva ZA, Inochkina EV. Poluchenie i primenenie krioporoshkov dlja obogashhenija hlebobulochnyh
izdelij. lzvestija vuzov. Pishhevaja tehnologija. Krasnodar: KubGTU, 2016. 14 s. Dep. v VINITI 03.02.2016 g., Ne 27-V2016.
ISSN: 0579-3009

5. Derevenko VV, Sidorenko AB, Kovalev VA, Volod'ko NG. Zakonomernosti konvektivnoj sushki vyzhimki belogo vinograda. |zvestija
vuzov. Pishhevaja tehnologija. 2011;4:88-89 ISSN: 0579-3009

6. Sidorenko AV. Sovershenstvovanie tehnologii poluchenija pishhevyh poroshkov iz vinogradnoj vyzhimki i ih ispol‘’zovanie v hlebopech-
enii : dis. ... kand. tehn. nauk. Krasnodar: KubGTU, 2012; 85-89.

7. Magomedov,GO, Shahov SV, Magomedov MG, Saranov IA. Issledovanie gigroskopicheskih svojstv poroshkoobraznyh polufabrikatov
koncentrata kvasnogo susla, solodovogo jekstrakta jachmenja i jekstrakta cikorija. Vestnik VGUIT. — 2015; 4: 17-21. ISSN 2310-1202

8. Shhekoldina TV, Ol'hovatov EA, Stepovoj AV. Fiziko-himicheskie osnovy i obshhie principy pererabotki rastitel'nogo syr'ja. SPb: Lan',
2017; 208.

9. Aparsheva VV. Kompozicija rastitel'nyh ingredientov v tehnologii proizvodstva hleba pshenichnogo. Vestnik Michurinskogo gosudar-
stvennogo agrarnogo universiteta. 2015; 3: 131-134. ISSN 1992-2582

10. Shazzo BK, Shazzo AA, Frolova EA. Ispol'zovanie netradicionnogo rastitel'nogo syr'ja pri proizvodstve hlebobulochnyh izdelij
funkcional'nogo naznachenija. Novye tehnologii. 2010; 2:78-83. ISSN 2072-0920

11. Begeulov MSh, Karmashova EO. Jeffektivnost' ispol'zovanija pobochnyh produktov pererabotki rastitel'nogo syr‘ja v hlebopechenii.
Izvestija TSHA. 2014; 5: 73-76. ISSN 0021-342X

12. Zheltok KV. Ispol'zovanie shipovnika v kachestve vitaminizirovannoj dobavki v proizvodstve hlebobulochnyh izdelij. Uspehi sovremen-
nogo estestvoznanija. 2011; 7: 121-126.

13. Kalinina 1V, Naumenko NV, Feklicheva IV. Formirovanie potrebitel'skih dostoinstv hlebobulochnyh izdelij putem vnesenija
dopolnitel'nyh syr'evyh komponentov. Vestnik JuUrGU. 2015; 2: 10-17. ISSN 2308-0256

14. Bornsek SM. Bioefficacy of anthocyanins from bilberries (Vaccinium myrtillus L.): Doctoral Dissertation. Ljubljana, 2012.

15. Sergeev VN, Kokaev lu.l. Pishchevaia promyshlennost', 2001; 6: 28-30.

XapuoBa HayKa 1 TEXHOJIOTsI / 64 Volume 12 Issue 1/ 2018

Food science and technology



TexHoso2isi i 6e3neka npodykmie xap4yeaHHs | Technology and food safety

16.

17.

18.

19.

20.

21.

22.
23.

Singleton VL, Orthofer R, Lamuela-Raventos RM. Analysis of total phenols and other oxidation substrates and antioxidants by means of
Folin—Ciocalteu reagent, Methods Enzymol. 299 (1999); 152

Wu X, Beecher GR, Holden JM, Haytowitz DB, Gebhardt SE, Prior RL. Concentrations of Anthocyanins in Common Foods in the United
States and Estimation of Normal Consumption. J. Agric. Food Chem. 2006; 54: 69-75.

Ruiter A. Analysis of chemical preservatives in foods, in Methods of analysis of food components and additives, 1st edn (ed S. Otles)
Taylor & Francis, England, 2005.

Cassinese C, De Combarieu E, Falzoni M, Fuzzati N, Pace R, Sardone N. New liquid chromatography method with ultraviolet detection
for analysis of anthocyanins and anthocyanidins in Vaccinium myrtillus fruit dry extracts and commercial preparations. Journal of AOAC
International. 2007; 90(4): 911-919.

Vorsa N, Polashock J, Cunningham D, Roderick R. Genetic Inferences and Breeding Implications from Analysis of Cranberry Germplasm
Anthocyanin Profiles. J. Am. Soc. Hortic. Sc. 2003; 128: 691-697.

Kéhkonen MP, Heindméki J, Ollilainen V, Heinonen M. Berry anthocyanins: isolation, identication and antioxidant activities. Journal of
the Science of Food and Agriculture. 2003; 83: 1403-1411.

Anthocyanins Vs Anthocyanidins. Mirtoselect, Indena S.p. A. USA. URL:http://www.mirtoselect.info/public/anthocyanins.asp.
Brand-Williams W, Cuvelier ME, Berset C. Use of a free radical method to evaluate antioxidant activity. Food Science and Technology
1995; 28:25-30.

Otpumano B penaxuito 15.01.2018 Received 15.01.2018
Ipuitasito o npyxy 06.03.2018 Approved 06.03.2018

LuryBanns srigao JJCTY 8302:2015
Benderska O., Bessarab A., Shutyuk V. Study of the use of edible powders in tomato sauce technologies // Food science and technology. 2018.
Vol. 12, Issue 2. P. 59-65. DOI: http://dx.doi.org/10.15673/fst.v12i1.837

Cite as Vancuver ctyle citation
Benderska O, Bessarab A, Shutyuk V. Study of the use of edible powders in tomato sauce technologies. Food science and technology. 2018;
12(1): 59-65. DOI: http://dx.doi.org/10.15673/fst.v12i1.837

XapuoBa HayKa 1 TEXHOJIOTsI / 65 Volume 12 Issue 1/ 2018
Food science and technology



