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Technology for the preparation of a fermented milk product with the addition
of watermelon juice

Annotation

Main problem: the development of a new direction in the food industry — the so-called
functional nutrition, which means the use of such products of natural origin, which, when
systematically used, have a regulatory effect on the body as a whole or on its specific systems and
organs, has been widely recognized all over the world: immunostimulants, biocorrectors for blood
pressure, cholesterol levels, etc. When creating functional dairy products, ingredients of plant origin
are increasingly included in recipes, which are sources of dietary fiber, vitamins and microelements,
organic acids and other biologically active compounds, which can also serve as flavor fillers.

Purpose: to develop a technology for the preparation of a fermented milk product with the
addition of an extract from gourds. To do this, it was necessary: to select the amount (dose) of the
yoghurt starter introduced into the prepared milk, and also to investigate the effect of temperature on
the fermentation process of the drink; to investigate the amount (dose) of the vegetable filler
introduced into the mixture and its effect on the organoleptic characteristics of the drink; to investigate
the organoleptic properties of the drink with the melon culture extract added to it before fermentation
and after fermentation; to investigate the effect of vegetable filler on the fermentation process; to
investigate the effect of the dose of vegetable filler on the process of acid formation; conduct
microbiological studies of milk and vegetable yogurt; to investigate the change in the acidity of milk
and vegetable yogurt during storage; to investigate the effect of the freezing process on the chemical
composition and biological value of the extract.

Methods: when performing the practical part of the work, physicochemical, organoleptic and
microbiological studies were used.

Results and their significance: in the course of the study, it was concluded that by adding an
extract of gourds to the technology for the preparation of fermented milk products, a new fermented
milk product can be obtained that meets all physicochemical, organoleptic and microbiological
requirements. As a result, an original method for the production of a fermented milk drink containing
an extract from a melon culture was developed.

Keywords: filler, watermelon juice, sourdough, organoleptic properties, dairy and vegetable
product.

Introduction

As you know, the birthplace of watermelon is South Africa, where it is still found in the wild.
The rugged Kalahari provided travelers with watermelons rich in moisture in the past. Travelers, who
ran out of water, got it from wild watermelons [1-3]. In ancient Egypt, people already knew and
cultivated this culture. Watermelon was often placed in the tombs of the pharaohs as a source of food
in their afterlife.

This plant was brought to Western Europe in the 11th-12th centuries by crusader knights.
Watermelons were brought to Russia from abroad until the end of the 17th century as an overseas
delicacy. They didn’t eat them raw then, but the slices were soaked for a long time, boiled with pepper
and other spices. The first watermelons were sown in the south of Russia according to the royal decree
(dated November 11, 1660), which ordered the fruits to be delivered to Moscow as soon as they
ripened.

Only in the 19th century watermelon finally took root in the Lower Volga region and in
Ukraine, and they began to eat it in its natural form. The Russian name watermelon was derived from
the word "harbyuza", which in Iranian languages means melon, or "huge cucumber”. For a long time,
watermelons were considered as a useless delicacy. But later it was established that watermelon has no
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equal in the plant world in terms of the content of a valuable product such as folic acid, which is
actively involved in the processes of blood formation and affects the maintenance of a delicate balance
of chemical processes occurring in a living organism. In addition, watermelon contains a lot of iron, so
doctors strongly recommend including it in the menu of patients with anemia. It is very effective in
diseases of the kidneys; it is an excellent diuretic with a pleasant delicate taste. At the same time,
watermelon juice not only removes excess fluid, but also supplies the body with easily digestible
sugars. By the way, not only the pulp of watermelon is a diuretic, but also a decoction of fresh
watermelon peels. Watermelon is useful for those who suffer from diseases of the gallbladder
(cholecystitis, dyskinesia), liver, kidneys, and metabolic disorders. Vitamins and trace elements, the
presence of a large amount of water and easily digestible sugars give watermelon the ability to
stabilize metabolic processes in the liver, improve the rheological properties of bile, and prevent stone
formation in the gallbladder. For this reason, watermelon is recommended to be included in the diet of
patients suffering from chronic hepatitis, cholecystitis, biliary dyskinesia, etc. In terms of iron content,
watermelon is second only to lettuce and spinach. Doctors consider magnesium to be the main metal
of life, as it is involved in more than 350 different major biochemical reactions of the body. In terms
of magnesium content, watermelon is one of the leaders. More than in watermelon, magnesium is only
in almonds.

Watermelon is useful for iron deficiency and diabetes, because its pulp contains fructose,
nitrogenous substances, fiber, iron mineral salts, vitamins B1, B2, C and PP, folic acid, carotene.
Watermelons help with gout, arthritis, atherosclerosis, their fiber helps to remove cholesterol from the
body. Prolonged use of the pulp cures chronic gastritis. In watermelons, lycopene is most clearly
represented as a substance with a powerful antioxidant effect. Like most antioxidants, it serves to
prevent cancer and cardiovascular diseases.

In addition, a new phytonutrient, citrulline, has been found in watermelon.

It is converted in the body into arginine, i.e. amino acid. It is good for the heart, circulatory
and immune systems. In addition, watermelon provides an opportunity to relax the blood vessels
without the side effects that are characteristic of any medicine. However, citrulline is mainly found not
in the pulp of a watermelon, but in its peel. Now scientists are working to develop a new variety of
watermelons with a high content of citrulline.

Despite the fact that watermelon is a healthy and cheap berry, in our country it is rarely used
in the food industry.

Materials and methods

For the manufacture of milk-vegetable yogurt, a large (average 6-7 kg) variety of watermelon,
Astrakhan, was taken, from which juice was isolated by extraction. Further, in the process of research,
the biological value of the extract was determined by studying the effect of the freezing process on the
chemical composition and biological value of watermelon juice. For this purpose, watermelon juice
was subjected to freezing for 8 months at a temperature of 542 °C.

Results

The studies were carried out in a comparative version. The results of the experimental data are
shown in the Table 1.

Table 1 — Effect of the freezing process on the chemical composition and biological value of
watermelon juice

Indicators Reference data Experimental
Water 92,6 % 83 %
Sugar 5,8 % 6 %
Protein 0,6 % 0,4 %
Cellulose 0,4 % 0,5%
Pectin 0,4 % 0,5%
organic acids 0,1 % 0,1%

Analysis of the obtained data showed that during the long-term storage of the extract in a frozen
state, no significant deviations of the chemical composition and biological value from the norm were
revealed. In further studies, the time was determined during which the product ripens to an acidity of
80°T [4-8].

The studies are presented in the form of the Table 2.
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Table 2 — Study of the effect of vegetable filler on the fermentation process

Souring time Acidity
Titratable, T° Active, pH
1 hour 18 6.64
2 hours 38 5.92
3 hours 62 5.19
4 hours 86 4.44

As a result of the study, it was found that the fermentation of the milk-vegetable mixture to an
acidity of 80°T occurred in 4 hours, which is 1 hour faster than the milk mixture without vegetable
filler (5 hours). This is economically beneficial for its production. Further studies were carried out to
determine the effect of the dose of vegetable filler on the process of acid formation. For research, a
plant composition was added to the prepared milk in the amount of 1% and 5%. Then yoghurt starter
was added and after the fermentation process, the active acidity in the drink was determined in
comparison with the control sample. Drinking yoghurt with filler (strawberry) of 2.5% fat content,
developed at the MolKom LLP enterprise, was taken as a control sample. The results of the study are
presented in the Table 3.

Table 3 — Determination of the influence of the dose of vegetable filler on the process of acid
formation

Index Samples
Control 1% 5%
Active, pH 4.46 4.44 4,34
Titratable, °T 85 87 112

Based on the results of the study, a sample with a vegetable filler content of 1% was selected,
since its acidity of 4.44 pH (87°T) coincides with the control sample and has a positive effect on the
acid formation process. The results of the microbiological study of the obtained product are presented
in Table 4. Drinking yogurt with a filler (strawberry) of 2.5 % fat, produced at the MolKom LLP
enterprise, was taken as a control sample; sample No. 1 — milk and vegetable drink with pasteurized
vegetable filler; sample No. 2 — milk and vegetable drink with unpasteurized vegetable filler.

Table 4 — Microbiological study of milk-vegetable yogurt

Samples Number of lactic Product weight (g, cm?), Yeast and
acid in which are not allowed molds,
microorganisms, BGKP S. aureus PM, including COE/g, no
COE/g (coli salmonella more
forms)
Control Not less than 1*10 0,01 1,0 25 50
Sample No. 1 Not less than 1*10 0,01 1,0 25 50
Sample No.2 Not less than 1*10 0,01 1,0 25 50

As a result of the research, it was found that the microbiological indicators in the unpasteurized
and pasteurized filler did not change: CFU / g not less than 1*107, the mass of the drink (g, cm?), in
which it is not allowed: coliforms - 0.01; S. aureus - 1.0, salmonella - 25; yeasts and molds - 50. In
raw vegetables, a complex of pectin substances, up to 75% of their mass contains protopectin, which,
during heat treatment, is split into its constituent parts, thereby increasing the soluble forms of pectin.
Therefore, in order to prevent the ingress of pathogenic microflora into the finished drink, it is
advisable to pasteurize the vegetable filler. The results of the study of changes in the acidity of milk
and vegetable yogurt during storage are presented in table 5.
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Table 5 — Study of changes in the acidity of milk and vegetable yogurt during storage

Titratable acidity, °T
Product
24 hours 48 hours 72 hours
Yoghurt LLP "MolKom" 84-85 94-95 104-105
Milk vegetable yogurt 86-87 98-99 111-112

The results of the study showed that during storage of 24, 48, 72 hours, the titratable acidity of
the drinking yogurt of MolCom LLP increased by 10-11°T, the milk-and-vegetable drink by about 12-
13°T. Since the allowable acidity of fermented milk drinks after 36 hours of storage is 90°T, it can be
concluded that the allowable shelf life of a dairy and vegetable drink, as well as yogurt 2.5 % fat of
MolKom LLP, is no more than 36 hours.

Discussion

In general, this article studied the technology of preparing a new fermented milk product with
the addition of watermelon juice and an extract from gourds. The following studies have been carried
out:

— selection of the amount (dose) of the yoghurt starter introduced into the prepared milk and
the effect of temperature on the fermentation process of the drink; selection of the amount (dose) of
the vegetable filler introduced into the mixture and its effect on the organoleptic characteristics of the
drink;

— determined the organoleptic properties of the drink with watermelon juice added to it before
fermentation and after fermentation; the influence of vegetable filler on the fermentation process was
determined; the influence of the dose of vegetable filler on the process of acid formation; the effect of
the freezing process on the chemical composition and biological value of the extract;

— microbiological studies of milk and vegetable yogurt were carried out; changes in the acidity
of milk-vegetable yogurt during storage were evaluated.

Conclusion

In the course of the study, a recipe and technology for the production of dairy-vegetable
yogurt were developed, and a technological scheme for production was selected. In the course of
studying the composition of raw materials for the developed drink, it turned out that the resulting milk
and vegetable yogurt has medicinal properties, it can be attributed to the group of functional foods.
Therefore, it is recommended to use this milk and vegetable yoghurt in medical institutions for
medical nutrition, in particular for diets No. 7, No. 8 and No. 9, as well as for therapeutic and
preventive nutrition in diet No. 3. Ingredients that make up milk and vegetable yogurt completely
natural: they do not contain stabilizers, emulsifiers, dyes that are popular today in production. This
allows you to use this drink not only in medical, but also in educational institutions. Moreover,
economic calculations show that the production of milk and vegetable yogurt is profitable: the net
profit from 1 ton of milk and vegetable yogurt produced will be 62,035.00 tenge; net profit for one
shift is 124070.00 tenge.
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I{apﬁms IIBIPBIHBIH KOCBHIN AlIBITBLIFAH CYT oHiMiH I[aﬁbl]—l}lay TEXHOJOIHACHI

Tamak eHepkaciOiHe )kaHa OaFbITTHI TaMbITY — (PYHKIMOHAJIBIK TAMaKTaHy JIeI aTajabl, OJl
KyHeni TypAe NMaiijlaliaHFaH Ke3/le TyTacTail ajFaH/Ia HeMece ar3ara PeTTeyIli dcep eTETiH TaOuFH
eHIMepi mainananyasl Ounipeai. OHBIH HAKTHI XKYHelepi MeH MyIenepi (MMMYHOCTUMYJISITOpIIap,
KaH KbICBIMBIH, XOJIECTEPHH JIeHTeliH koHe T.0. OMokoppekTopnap). OyHKIHOHAIIBI CYT OHIMACPIH
’Kacay Ke3iHAe pelentTTep TaraMIbIK TAIBIKTApAbIH, BUTAMHUHIECP MEH MHKPODJIEMEHTTEPIiH,
OpTaHMKAIBIK KBIIIKBUIAAPIBIH KOHE 0acka jJa OMONOTHSUIBIK OENICEHI KOCBUIBICTAPIBIH Ke3/aepi
OOJIBINT TaOBUIATBIH OCIMIIIK TEKTEC MHTPEIUEHTTEPAl KOOIipeK KaMTHIIbI, OJIap COHBIMEH KaTap JIoM
TOJTBIPFBILITAP PETiH/E JIE KBI3MET €Te allaJIbl.

MakanaHblH MaKcaThl — 0aKilla MOJICHUETI KOKOHICTEPIHIH CHIFBIHABICHIH KOCHII alllbIThUIFaH
CYT OHIMIH JaiiblHAay TEXHOJIOTUSACKHIH jkacay. OJ1 YIIiH MbIHAJIAP KaXXET OOJJIbI: JalbIHIAIFaH CYTKe
EHTI3UITeH HOTYpT cTapTepiHiH MeIepiH (J03achiH) TaHIay, COH/ai-aK CyCHIHHBIH alllbITy YpIiCiHe
TEeMIepaTypaHblH 9cepiH 3epTTey; KOCIHaFa CeHrI3UIreH KOKOHIC TONTHIPFBILBIHEIH MeJIIEepiH
(o3ackIH) XKoHE OHBIH CYCBIHHBIH OpPTraHOJENTUKAIBIK KOPCETKIIMITepiHE dCEPiH 3epTTey; alllbIFaHFa
JeiiH JKOHE AaIIbITKAHHAH KeHiH OFaH KayblH JakKbUIbl CBHIFBIHABICEI KOCBUIFaH CYCBIHHBIH
OPTaHOJIETITUKAJIBIK KAaCHETTEpPiH 3epTTey; KOKOHIC TOJNTHIPFBILBIHEIH allbITy YpAICiHE acepiH
3epTTey; OCIMIIK TONTHIPFBIIIBIHBIH JI03aChIHBIH KBIIIKBUI TY31Ty MPOIIECIHE 9CEPIiH 3ePTTEY; CYT KIHE
KOKOHIC HoryprrapbiHa MUKPOOUOJIOTHSIIBIK 3ePTTEYJIEP JKYPri3y; CaKray Ke3iHAe CYT )KOHE KOKOHIC
HOTYPTTapbIHBIH KBILIKBUIBIFBIHBIH ©3T€pyiH 3€pTTeY; CBHIFBIHABIHBIH XHMHUSUIBIK KYpaMmbl MEH
OMOJIOTHSUIBIK KYHIBUIBIFBIHA MY3JaTy YPIICiHIH ocepiH 3epTTey.JKyMBICTBIH NPaKTUKAIBIK O6JiriH
OpBIHJIay Ke3iHJe (U3UKA-XHUMHUSUIBIK, OPraHOJENTHUKAIBIK XOHE MHUKPOOHOJIOTHSIIBIK 3epTTeyiep
KOJIJaHbUIABL.

OpblHOaFaH KYMBICTApPIBIH HOTIKENEpiH Tajjaidl Keje, AalbIThUIFaH CYT ©HIMIEepiH
JAWbIHIAY TEXHOJOTHAChIHA acKabaK CBHIFBIHABICEIH KOCY apKbUIBl OapiiblK  (U3MKA-XHUMUSIIBIK
KOPCETKIITepre CoHKeC KEJETiH jKaHa alllbIThUIFAH CYT OHIMIH alyFa 0oNajbl JeTeH KOPBITHIHIIbIFA
KEeJIJIiK, OpraHOJICNITHKAJIBIK )KOHE MUKPOOHOIOTHSITBIK, TaJlalTap.
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TyitiHae ce3mep: TONTHIPFHINI, KapObl3 IIBIPBIHBI, AIIBITKBI, OPraHOJCITHKAIBIK KAaCHETTE,
CYT JKOHE KOKOHIC OHIMJEPI.
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TexH010rMsA NPUTOTOBJIEHUSI KMCJIOMOJIOYHOI0 MPOAYKTA ¢ 100aBIeHHeM ap0y3HOro cOKa

B coBpemMeHHO! NPOMBILUIEHHOCTH aKTUBHO Pa3BHUBACTCA HOBOE HAIPABJICHHUE, NOTy4HBIIEE
Ha3BaHWe «(QyHKIMOHATbHOE mHUTaHuWe». llog HUM MOHMMAaeTCs WCIONb30BaHHE MPOIYKTOB
IOPUPOAHOIO IPOUCXOXKACHUS, KOTOpbIE IPU CHCTEMATHYECKOM YIOTPEOJICHWH OKa3bIBAIOT
perynupyoiiee ASHCTBHE HAa OpPraHU3M B 1I€JIOM MM Ha €€ KOHKPETHBIC CUCTEMBI M OpraHbl. OTO
UMMYHOCTHMYJISITOPBI, OMOKOPPEKTOPHI apTepUAIbHOTO JABICHUS, YPOBHS XosecTepuHa u ap. llpu
co31aHNH (PYHKIIMOHATIBLHBIX MOJIOYHBIX MPOAYKTOB B PELENTYPHI BCE Hallle BKIIOUYAIOT UHIPEAUCHTHI
PACTUTENIBHOTO TMPOUCXOXKACHUS, SBJSIOIIMECS WCTOYHHMKAMH IMINEBBIX BOJOKOH, BUTAMUHOB U
MHUKPOAJIEMEHTBI, OPTraHUYeCKHE KUCIOTHl M Jpyrue OMOJIOTUYEeCKH aKTHBHBIC COSAMHEHHS, KOTOPBIE
TaK)Ke MOT'YT CITy>KUTh HAIlOJIHUTENIIMU BKyca.

Lenp cratbu — pa3paboTaTh TEXHOJOTHIO NPHUTOTOBICHHS KHCIOMOJOYHOTO NPOAYKTa C
nmo0aBIeHHEM IKCTPaKTa U3 0axdeBhIX KynbTyp. s 3Toro Heo6XxoumMo OBLTO TOA00PaTh KOIMIECTBO
(m03y) HOrypTOBOI 3aKBAaCKH, BBOJAUMOU B MPHUTOTOBICHHOE MOJIOKO, a TaK)KE MCCIICAOBATh BIUSIHUC
TeMIIepaTypsl Ha mpolecc OposKeHHsI HAIMTKa; UCCIe0BaTh KOIMYECTBO (103y) BBOAMMOTO B CMECh
PacTUTENILHOTO HAIIOJHMUTENSL W €ro BIMSHUE HAa OPraHOJIENTHYECKHE I[IOKA3aTeNy HalWTKa;
WCCIIEIOBATh OPTaHOJICITUUECKUE CBOMCTBA HANMTKA C JOOABICHHUEM B HEro JKCTPaKTa KYJIBTYPbI
JOBIHU 0 OpoKeHUsl W Tociie OpO’KeHHS; UCCIEeN0BaTh BIUSHHUE PACTUTEIBHOTO HAIONHUTENS Ha
nporecc OpOXEHHUs; HUCCIENOBAaTh BIMSHHE [O03bl PACTUTENBHOTO HAIOJHHUTEIS Ha IpoLecc
KHCJIOTOOOpA30BaHUs; MPOBOAUTH MMKPOOHMOIOTMYECKUE HCCIENOBAaHMS MOJIOKa U Horypra
pPacTUTENBHOIO TMPOUCXOXKIEHUS; HCCIEe0BaTh W3MEHEHHE KHCIOTHOCTH MOJIOUHO-PACTUTEIBHOTO
Horypra npu XpaHeHHH; MCCIEI0BaTh BIUSHHUE NPOLECCa 3aMOPAKMBAHHUA HA XMMUYECKUN COCTaB U
OMOJIOTMYECKYIO IEHHOCTh 3KCTPAKTA.

[lpr BBHIMOTHEHWM MPAKTUYECKOW YacTH PaOOTHl HCIIONB30BATUCH (DU3UKO-XHUMHUYECKHUE,
OpraHoJICITUYECKUE H MUKPOOUOIOTHUECKHE UCCIIEIOBAHUS. AHAIN3UPYSI PE3YTbTAThI BBIMTOJIHEHHBIX
paloT, MBI NPHULIUIM K BBIBOAY, YTO NPH BBEJICHWU B TEXHOJIOTHIO NPOU3BOJACTBA KHCIOMOJOYHBIX
MPOAYKTOB JKCTPAaKTa 0ax4yeBBIX KYJIbTYp MOKHO TIOJYYUTh HOBBIA KHCIOMOJIOYHBIN MPOAYKT,
OTBEYAIOIIHI BCceM (QU3UKO-XUMHUECKUM ITOKA3aTEINSIM, OPraHOJIENTHYECKAM U MHUKPOOUOJIOTUIEeCKHE
TpeOoBaHus. B Xone BBINOIHEHUS KAaHAWAATCKOW IHUccepTaluu ObUT pa3paboTaH OPUTHMHAIBHBIN
CHoco0 MOTyYeHUsI KUCIIOMOJIOYHOT'O HAITUTKA C 9KCTPAKTOM U3 0aX4YeBBIX KYJIbTYD.

KiroueBbie ciioBa: HarmoimHHUTENb, apOy3HBIH COK, JPOXOKH, OPTaHOJENTHYECKHE CBOWCTBA,
MOJIOYHBIEC U OBOLIHBIE MIPOIYKTHI.
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