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INFLUENCE OF HEAT TREATMENT ON THE AMINO ACID COMPOSITION OF
GRAPE JUICES DIRECT EXTRACTION
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Currently, the development of technology for functional beverages based on direct-pressed grape
Jjuice is a particularly important and urgent task due to the presence of a diverse and affordable raw
material base in the South of Kazakhstan. In view of the fact that high temperatures applied for a short
time do not have a profound negative impact on the quality of juice, the assessment of heat treatment as a
key technological stage that affects the change in the composition of free amino acids in experimental
samples of straight-pressed wine juices was carried out. Taking into account the totality of data from the
organoleptic and chemical analysis of experimental samples, for the production of juices with a high level
of biological value, we recommended the Sensation and Husain red grape varieties with a high set of
amino acids after the pasteurization process: 1504.5 mg / dnt’ and 1288.8 mg / dm?, respectively.
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Kaszipei yakpimma mikeneil colebliizan Hey3im wiblpblHbl HeziziHoe (QYHKUUOHAIObIK CYCbIHOAD
mexHonozuacvln a3ipaey Kazakcmannolyy onmycmizinoe apmypii scone Konxcemimoi wiukizam oaza-
CbIHBIH 00IYbIHA OQIIAHBICHIbBL epeKuie MAHBbI30bL JHcaHe 03eKmi Mindem 00.1bln maowvliaosl. Kvicka
yakpim [winoe KOJNOAHbUIAMBIH HCO2APbl MEMNEPANYPA WbIPLIHHDBIH, CANACLIHA Mepe, mepic acep
emnelnminoikmeH, mikeneil Cbl2bl12AH HCY3iM WBIPLIHOAPOBIY 3epmmey yazinepinoezi 60¢ AMUHKbIUL-
KblJ10GPBIHBIH, KYPAMBIHBLY 032€pYiHe acep ememin He2i32i mexXHOI02UANbIK Ke3eH PemiHOe HCblyMeH
oHOeyze Oazanay »scypeizindi. 3epmmey ynziniepoin opzanonenmuKanvlK HcoHe XUMUSILIK MAaa0aysl
MaJliMemmepiHin HCUBIHMbBIZbIH eCKepe OMbIPbIN, OUO0I0ZUANBIK KYHOBLIbIZbL HCOAPbL UILIPLIHOAD OH~-
Oipy yuwiin 3anancel30aHoblpy npouecinen Keilin amMuH KblUKbLIOAPLIHLLY HCO2APblL HCUBIHMBIZbL Oap
acysim Cencayus (1504,5 ma/om’) ucone Xycaiine Kvizoin (1288,8 mz/om’) cypvinmapuin ycoinamois.

Herisri ce3aep: ajikoroibci3 cycbIHAAp, Tikejeidl ChIFbUIFAH IIBIPHIHAAP, AMHUH KbIIIKbLI-
JAapbl, )KY3iM, 3aJ1aJICBI3IaHIBIPY.
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B nacmosnwee epems pazpabomka mexnonozuu GyHKYUOHAIbHBIX HANUMKOG HA OCHOBE BUHO2-
PAOHO20 COKA NPAMOZ0 OMMHCUMA AGNACHICA 0COOEHHO GANCHOIL U AKMYANbHOU 3a0ayell 6 CéA3U C Ha-
AuYUem pazHooopazHoil u 0ocmynnoil colpveeoii 6asvt Ha F0ze Kazaxcmana. Beuoy mozo umo évico-
Kue memnepamypul, npumMeHsiemble 6 meueHue KOpomKoz0 6pemMeHu, He OKA3blearom 2iy00Kux neza-
MUGHBIX 6030€liCMEUII HA KAYECME0 COKA NPOBedeHA OUeHKA MEn1080l 00padomKu, KaK Kiiouegozo
MEXHON02UYECKO20 IMAnd, GIUAIOULe20 HA UIMEHEHUEe COCMAsd C80H0OHBIX AMUHOKUCIOM 6 IKCHe-
PUMEHMATBHBIX 00PA3UAX 6UHOZPOHBIX COKO8 HPAMOZO OMIICUMA. YUUMbIeaAs CO60KYNHOCHb OAHHBIX
OP2AHONIENMUYECKO20 U XUMUUECKO20 AHATU3A IKCHEPUMEHMAILHBIX 00pa308, 011 NPOU3600CHEd
COKO08 C BbICOKUM YPOGHEM OUONO2UYECKOU UEHHOCHU HAMU DPEKOMEHO08AHBL COPMA GUHOZPAOU
«Cencauun» u «Xycaiine KpacHulily ¢ 6bICOKUM HADOPOM AMUHOKUCIOM ROCIe NPOYecca nacmepu-
sayuu: 1504,5 m2/om’ u 1288,8 mz/om> coomeemcmeenno.

KiioueBble ciioBa: 0e3aKOroJbHbIe HAIMUTKH, COKH IIPAMOro OT:KumMa, aMHUHHOKMUCJIOTHI,
BUHOI'PaJ, macrepusanus.

Introduction Fruit and vegetable juices, which are the
Currently, in Kazakhstan along with other main component of non-alcoholic drinks, contain
countries there is a steady, increased interest of vitamin C, beta-carotene, a complex of B
consumers in food products rich in natural biolo- vitamins, and the introduction of new ingredients
gically active substances, including plant origin. is not very difficult [4].
Today consumers prefer natural products, and also Enriched with dietary fiber and trace
have a positive attitude to functional products. elements, beverages can be used to prevent
Functional food products are special food cardiovascular, gastrointestinal diseases, cancer and
products intended for systematic use in the diet other diseases, as well as to eliminate various types
of all age groups of a healthy population, which of intoxication. Grapes contain a large number of
have scientifically proven and proven properties, biologically valuable components and nutrients:
reduce the risk of developing diseases related to sugars (glucose and fructose), organic acids,
nutrition, and preserve and improve health due to tannins and minerals, vitamins and vital amino
the presence of functional food ingredients in acids. However, the presence of a large number of
their composition [1]. physiologically significant substances and elements
All functional food products contain directly in the grape berry does not mean their
ingredients that determine their directed action: sufficient content in the products of its processing,
dietary fibers (soluble and insoluble), vitamins, including in direct-pressed juices, which are
minerals, polyunsaturated fats, antioxidants, valuable nutritional and dietary components of
oligosaccharides (as a substrate for beneficial nutrition. During the production of these juices
bacteria), as well as a group including trace obtained by pressing, fat - soluble vitamins, part of
elements, bifidobacteria, etc. macro-and microelements, and amino acids are lost
Medicine in many countries, as well as in in the pomace and precipitation. In addition, the
Kazakhstan, defines a functional soft drink as an loss of valuable components also occurs as a result
acceptable form of food used for an arbitrary of technological operations for clarification and
number of consumers and used to enrich the human stabilization of products. It should also be noted
body with biologically active substances [2]. that grape juice lacks a number of trace elements,
Functional non-alcoholic drinks can have a including such an important component as iodine,
preventive effect on the human body or a which is allocated to a special group of so-called
therapeutic and complex result, arouse positive essential trace elements.
emotions when apperception of flavor and taste. One of the ways to replenish these
Directly, they can be safe under the following substances and increase the nutritional value of
conditions: if the composition contains a natural juices can be the development of a series of recipes
base from non-traditional raw materials; if they for functional drinks based on grape juice and plant
are produced using natural flavor components, if extracts. Preparation of such drinks will allow you
they contain biologically active substances in to balance the composition of grape juice on the
strict accordance with their functional purpose, content of biologically active substances, saturate it
which is especially important when creating with scarce macro-and micronutrients [5].

target products [3].
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The development of technology for
functional drinks based on grape juice using
plant extracts is a particularly important and
urgent task due to the presence of a diverse and
affordable raw material base in the South of
Kazakhstan, as well as the high concentration of
fruit processing plants in this region equipped
with modern high-performance equipment.

Table 1 - Characteristics of red and white grape varieties

Materials and research methods

As objects of research were used red and
white table grape varieties. Among them, Husain
red, Husain white, Sensation Bull eye and Tayfi
white (table 1).

The research was carried out in the educa-
tional laboratory "Technology of fermentation and
winemaking" of the Department "Technology of
bakeries and processing productions” of the Almaty
Technological university.

Variety Ripening period | The weight of bunches, g | The size of berries | Yield, c/g
Husain red late 345 Large 150-200
Husain white middle 300 Large 110-115
Sensation late 800 Large 150-200
Tayfi white late 650 Large 110-115

The physical and chemical composition is
determined according to the established methods:
the dry matter content is refractometrically, the
density is hydrometrically at 20°C [6].

Determination of the amino acid compo-
sition was performed on the AAA-835 amino
acid analyzer (Hitachi, Japan) by liquid chroma-
tography on a Biosil-400 column after prelimi-
nary hydrolysis of 6N HCI samples for 24 hours
at a temperature of 105 °C and evaporation on a
rotary evaporator at a water bath temperature of
no more than 60°C [7].

Results and their discussion

To establish the possibility of obtaining high
— quality grape juices from table grapes and to
identify the influence of the grape variety on the
quality of direct - pressed juices, red grape
varieties, Husain red, Sensation, Bull eye and white
varieties, Husain white, Taifi white were selected.

All obtained samples of direct-pressed
juices from the studied grape varieties met the
requirements of the standards (table 2).

Table 2 - Indicators of the physical and chemical composition of the initial samples of work

. Husain Husain . Tayfi
Indicator white red Sensation white
Name of the indicator of mass
concentration of sugars, g / 100 cm® 21,10 20,00 18,50 2115
Mass fraction of titrated acids in terms
of tartaric acid, g / dm® 415 4,53 4.82 4,14
pH 3,46 3,30 3,32 3,44

The samples obtained differed in the
number of titrated acids, sugars, and solids. It
should be noted that the nutritional value of
grape juices is determined primarily by the
presence of natural sugars (glucose, fructose,
sucrose), which are quickly absorbed and
oxidized in the body, being easily digestible
sources of energy.

The sugar content of the obtained samples
of direct-pressed juices ranged from 18.60
(Sensation) to 21.20 g/100 cm® (Husain white).
Another important component of juices are
organic acids that contribute to the digestive

34

process. Their content ranged from 4.15 (Tayfi
white) to 4.83 g / dm’ (Sensation). Acids of
grape juices are mainly represented by wine and
apple, as well as citric, amber, acetic and lactic
acids in smaller quantities.

Long-term heat treatment, aimed at
suppressing the activity of microorganisms and
inactivating the enzymes of grape raw materials,
has a negative impact on the quality of products
and their biological value. However, it is known
that high temperatures applied for a short time do
not have profound negative effects on the quality
of the juice. In view of this, the evaluation of the
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adopted variant of heat treatment as a key
technological stage affecting the change in the
composition of free amino acids in experimental
samples of juices was carried out.

The grape synthesizes a number of
nitrogenous substances that are characteristic of
any plant organism. A significant amount of

nitrogenous substances in grape juice are
represented by peptides that, under the influence
of the natural acidity of the juice, are hydrolyzed
to amino acids under the influence of proteolytic
enzymes [8]. In the analyzed juices from the
studied grape varieties, 14 amino acids were
identified, of which 7 are essential (table 3).

Table 3 - The effect of pasteurization on changes in the amino acid composition of direct-pressed grape juice

Amino acids, Tayfi white Husain red Sensation Husain white
mg / dm’
before after before after before after before after
Arginine 74,7 38,1 60,3 51,2 34,5 31,8 48,8 48,9
Histidine 60,7 10,3 43,4 14,0 30,9 8,5 16,5 12,8
o | Proline 1087 236,8 1381 831,2 3385 1380 1085 324
O
g Serine 89,7 16,2 156,7 88,2 60,5 27,3 87,3 26,5
% o-alanine 65,5 9,5 194,4 | not found 53,0 12,1 66,8 9,2
= Tyrosine 73,4 not 60,5 28,1 35,0 not not not
found found found found
Glycine not not not not found 2,4 not not not
found found found found found found
B-phenylalanine 21,2 not 10,8 9,0 10,7 not 9,0 8,9
found found
Leytsin 50,7 8,9 36,1 4,7 37,1 11,6 24,6 10,3
© Methianine 74,3 25,3 323,6 130,2 117,2 49,2 111,9 32,5
e
§ Protector 37,1 7,7 157,1 16,5 28,6 28,7 23,5 6,1
T;’f Treanin 240,6 36,2 233,1 68,0 154,5 45,5 99,8 30,1
Tryptophan 49,8 not 45,6 44,7 41,7 8,7 33,1 3,9
found
Lysine not not not not found 6,0 not not not
found found found found found found
Total " o % n < < -
o — w o~ o) < ~ -
S 2 R S ) 2 e &
(@\| — — on — —

The highest content of free amino acids
was recorded in the must varieties Sensation and
Husain red. The lowest content was recorded in
the must of Taifi white varieties. At the same
time, half of the total amount was Proline, as in
wine products. The individual composition of
amino acids in the studied juices is determined
by the grape variety and the applied agricultural
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techniques. As a result of short-term heat
treatment (82-85°C for 2-2. 5 minutes), a
significant (more than 2 times) decrease in the
total concentration of amino acids in all analyzed
juice samples was found (figure 1). This factor
indicates that heat treatment intensifies chemical
processes involving amino acids.
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Figure 1. The effect of pasteurization on the change in the amino acid composition of juices of direct extraction
from the grape varieties

In the case of Sensation grape juice, the total grapes from the Sensation variety, there was a
amino acid content decreased by 63% after heat significant decrease in the content of amino acids
treatment. It was found that due to pasteurization, such as histidine, tryptophan and a-alanine - by 73-
no amino acids such as (3-phenylalanine, tyrosine, 79%. The content of other amino acids decreased by
lysine, and glycine) were found in the juice. The an average of 60%. It should be noted that the con-
concentration of arginine was not significantly tent of essential amino acids in the studied juice
affected by pasteurization, which indicates a certain samples after pasteurization was at the level of 63.3
degree of resistance of this amino acid to high tem- to 275.1 mg/dm’ (figure 2). At the same time, the lo-
peratures. A similar pattern was observed for this west content of essential amino acids was found in
amino acid in other juice variants. In the juice of the version of the juice from the Husain white variety.
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Figure 2. Mass concentration of essential amino acids after pasteurization in direct-pressed juices from grapes of
promising varieties

The largest amount of essential amino had a high content of such amino acids as

acids was distinguished by a sample of juice methionine (130.2 mg / dm’), threonine (69.0
from The Husain red variety - 265 mg / dm’ , it mg/dm*) and tryptophan (45.7 mg/dm’).
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The maximum content of B-phenylalanine
was found in the juice variant from the Husain
red grape variety-9.0 mg/dm’. The maximum
valine content of 28.8 mg/dm’ was found in the
juice variant of the Sensation variety. The lowest
mass concentrations of almost all essential amino

acids were recorded in samples of juices from
white Taifi white grape varieties (77 mg/dm®). In
terms of the amount of interchangeable amino
acids, the juice from the Sensation grape (1358
mg/dm®) was in the first place among all juice

types (figure 3).
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Figure 3. Mass concentration of interchangeable amino acids after pasteurization in direct-pressed juices from

grapes of promising varieties

The mass concentration of Proline ranged
from 236 (Typhoid) to 1280 mg/dm’ (Sensation)
(table 3). Tyrosine (28.1 mg/ dm’) was detected
in juice variants from Husain red varieties.

As a result of research, it was found that
the mass concentration of all amino acids after
pasteurization in all samples was 1.5-2 times
lower than in the red ones. It should be noted that
the concentration of amino acids after
pasteurization was more than 1500 mg/dm’ in
the juices of the Sensation varieties, which is a
fairly high indicator from the point of view of the
biological value of the product.

Conclusion

In conclusion, from the analyzed prospective
grape varieties, the juices obtained from the
Sensation and Husain red varieties had the highest
supply of free amino acids. In this case, the most
attractive appearance, good taste, expressed by high
organoleptic characteristics, had samples from the
Sensation variety. All studied promising grape
varieties can be used to produce high-quality grape
juices. Given the totality of the data of organoleptic
and chemical analysis of experimental samples, we
recommended the varieties Sensation and Husain
red for the production of juices with a high level of
biological value.
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