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PLANT BASE FOR THE BEVERAGE

Abstract: The use of local plant raw materials, which have great value due to specific combinations
of biologically and physiologically active components, has a wide perspective in the production of food products
with high consumer properties. The structure of human nutrition includes vitamins, macro- and microelements,
fibers, pectins, etc. fruits, which are the main source, should prevail. Fruit — berry beverages are characterized
by a high amount of various micronutrients. Therefore, the production of fruit — berry beverage has not lost its
relevance. In addition, the combination of microflora and bioactive substances of plant origin significantly
expands the range of products. Apples, oranges, and ginger were selected for processing the beverage
production technology. The composition of raw materials is rich in vitamin C, Bg, B1, Bs, A, and minerals such
as calcium, potassium, iron, magnesium, zinc, phosphorus and copper. The ratio of selected raw materials is
50:35:15 for apple, orange, and ginger, respectively. According to organoleptic indicators, the beverage is
transparent, without sediments and foreign additives. When a beverage is poured into a glass, foam is created
by the release of carbon dioxide bubbles. Physico-chemical parameters of the obtained beverage are as
follows: dry matter content — 15,28%; titratable acidity -3,1 + 0,5°T; carbohydrate content — 12%; fat content —
0,11%; amount of alcohol — 3,12%; ash content, 2%;calcium — 21,74%; phosphorus — 22,96; iron — 7,33; zinc
— 7,7; copper — 4,19; magnesium — 11,78; sodium — 24,3. The shelf life of the beverage was 60 days.
Pathogenic flora, including salmonella and yeast and mold microorganisms, were not detected.
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Introduction

In modern times, the demand for beverages is increasing and there is a trend of growth in
the production process. Analyzing the results of the study of the structure of the population's diet
and the consumption of soft beverages and juices shows a significant increase in demand for
them.And the contribution of beverages to the total energy value of the diet currently exceeds 7%.

The importance of beverages in the process of human nutrition cannot be denied. It depends
primarily on its chemical composition, nutritional and biological value. All teenagers and young adults
use soft beverages. The beverage consists of carbohydrates, organic acids, minerals and other
components necessary for the body. The human body needs to consume 0,5 to 1,5 liters of liquid
per day in order to maintain a proper normal rate and water balance.

Nutrient components, including biologically and physiologically active components in drinks,
react with each other.The formed compounds have great benefits for the human body and have the
ability to prevent diseases. The use of these natural products makes it possible to eliminate the
effects of man-made factors along with improving the human diet [1].

In this regard, in order to meet the demands of the consumer, the urgency of creating a
beverage technology enriched with biologically active substances with an optimized composition is
increasing.

The purpose of the work is to study beverage technology based on local plant raw materials
enriched with biologically active substance.

Kazakhstan ranks among many countries in the world in the production and consumption of
beverages. The production of non-alcoholic beverages is developing in Kazakhstan, and according
to the results of its analysis, it can be seen that the demand from the consumer has increased. The
share of soft drinks in the total energy value of the diet of the population of Kazakhstan currently
exceeds 7%. In the last ten years, has been developing the production of non-alcoholic beverages
in Kazakhstan (in 2018, it amounted to more than 415 million deciliters);an important sector is cheap
beverages based on sweeteners.
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Some of the unused portion of the country's recycling industry is physically obsolete and does
not meet current consumer demand [2, 3].

575 enterprises engaged in the production of beverages in Kazakhstan constitute 2,7% of all
processing enterprises [4].

377 production organizations produce mineral water and other soft beverages. They
arepresented in figure 1:
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Figure 1 — Indicators of beverage production facilities in Kazakhstan [5]

As can be seen from Figure 1, mineral water and soft beverages account for 65,6% of the
market and are 1,9 times larger than alcoholic beverages.

Table of indicators of mineral water and soft beverage production industries in the regions of
the Republic of Kazakhstan is shown in figure 2 [5].

Kyzylhorda region ;
North Kazakhstan region 10

Atyrau region 13

Aktobe region 34
East Kazakhstan region 30

Almaty region 80
Almaty

Figure 2 — Number of beverage production industries by region [5]

99

The first place in Kazakhstan for beverage production is the city of Almaty, where are located
99 enterprises.The next places are occupied by Almaty region and Turkestan region, the number of
enterprises there is 80 and 60, respectively.

A lot of work is being done in order to strengthen the direction of beverage production in
Kazakhstan. In the process of creating a beverage technology that has an effective effect on the
human body, many scientists are working diligently.

In recent years, the production of non-alcoholic beverages, including probiotic products and
new therapeutic-prophylactic products, has increased significantly around the world. The main
function of probiotic bacteria is to protect the intestinal walls from bacteria and toxic substances
entering the body from the external environment. Beverages based on plant raw materials have
probiotic properties from a therapeutic and prophylactic point of view.

Ways of production by enriching the composition of products with raw materials of vegetable
origin and biologically active substances are widely considered.

According to the data, the number of fermented alcoholic beverages is higher than that of
fermented soft beverages.

Figure 3 presents information on the annual sales of beverages obtained as a result of the
fermentation process.

According to figures 3 the range of soft beverages fermented beverages in the market is low
both in terms of assortment and price. Although there is a wide range of modern fermented soft
beverages, they cannot cover a large amount of production. After all, this route is not in great demand
in the market of Kazakhstan and cannot supplement the daily consumption ration. The number of
consumers of beverages in this direction is very small. Therefore, the production of a beverage
based on local plant raw materials enriched with biologically active substances, provides the
opportunity to supplement the energy needed by a person in the daily diet, to obtain products that
are useful for health and have high therapeutic and preventive value.
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Figure 3 — Information on the annual sales of beverages obtained as a result
of the fermentation process [6]

Materials and methods

Research methods. Experimental studies and processing of the results of the local herbal
beverage enriched with biologically active substances were carried out in the laboratory of the «Food
Engineering» department and the «Structural and Biochemical Materials» laboratory of the
M.Auezov South Kazakhstan University.

The microbiological analysis of the product was studied in the Republican State Institution
Department of Sanitary and Epidemiological Control of the Shymkent city.

Determining the shelf life of the offered beverage was carried out in accordance with GOST
32061 - 2013. [7]. In accordance with the requirements of the standard, it is recommended to store
fermented fruit materials in ventilated, odorless, direct sunlight-free rooms at a temperature from 5°C
to 20°C and a relative humidity of no more than 85% [8].

Apples, oranges and ginger were taken as a research object. During the research work were
used standard methods of studying the chemical composition, physico-chemical and organoleptic
properties of the product.

Results and discussion ofresearch

The proposed method for the production of fermented soft drinks includes the following
stages: preparation of raw materials, main and auxiliary materials, grinding, fermentation
(temperature 22°C), pasteurization at a temperature of 71-77°C,hold (temperature 12 — 14°C, 7
day),add mineral waterto crushed orange, ginger rootand extraction, deposition, filtering, mixand all
necessary technological operations. The following raw materials and ratios are used for the
production (table 1):

Table 1 — Raw materials and their ratios

Ne | Ne samples Composition of raw materials percentage ratio
1 Ne 1 Apple: orange: ginger 50:25:25
2 Ne 2 Apple: orange: ginger 50:30:20
3 Ne 3 Apple: orange: ginger 50:35:15
4 Ne 4 Apple: orange: ginger 50:40:10
5 Ne 5 Apple: orange: ginger 50:45: 5

The chemical composition of the selected apples and ginger depends on their variety, the
conditions under which they are grown and stored, the degree of maturity and duration of storage,
agrotechnical cultivation methods, etc. related. In table 2 [9, 10] and figure 4 are shown data on the
physico-chemical parameters of raw materials.

Apple is rich in natural sugars: glucose, sucrose and a large amount of fructose. But the
average caloric content of apples is only 42-47 kcal per 100 grams. Apple contains organic acids
and various microelements. The content of nutrients such as protein, carbohydrates and fats in
ginger is significantly higher than in apples. Ginger contains many useful substances, the main ones
are: B vitamins, vitamin K, PP, E and C, fiber (table 2). But the content of vitamin C in an apple is 2
times more than ginger.

From Figure 4 it is evident that the mineral composition of ginger exceeds that of apples and
oranges. This proves that ginger can be used in soft beverages production technology. Orange is
rich in vitamin C, B9, B1, B6, A, and minerals such as calcium, potassium, iron, magnesium, and
copper and this is the advantage of orange in the chemical composition in the soft beverages
production technology.
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Table 2 — Physico-chemical indicators of apple and ginger [9, 10]

Ne Component Apple Ginger
Amount

1 Protein, g 0,4 7,28

2 Fat, g 0,2-0/4 6,75

3 Carbohydrates, g 98-118 63,08

4 Mono and disaccharides, g 9

5 Starch, g 0,8

6 Pectin, g 1

7 Organic acids, g 0,4

8 Mineral substances, mg 351,84

9 Dietary fiber, g 2

10 Vitamin B group, mg 0,431

11 Vitamin K (phylloquinone), mkg 0,1

12 Vitamin PP (Niacin equivalent), mg 0,95

13 Vitamin E, mg 0,26

14 Vitamin C, mg 10 5
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Figure 4 — Diagram of physical and chemical indicators of raw materials

Amino acids are found in apples and play an important role in the development of aroma and
taste in the soft beverages production technology.
According to organoleptic indicators, based on the analysis of the perception of the sense
organs: sight, smell, touch, taste, and the best combination of three fruit and plant are selected

(Table 3, figure 5).

Table 3 — Organoleptic indicators of the beverage

Ne | Ne samples Color Consistency Smell Appearance Taste
1 | Nel Light brown Liquid Ginger smell homogeneous Bitter

2 | Ne2 Brown Liquid Nice homogeneous Sweet

3 [ Ne3 Light yellow Liquid Nice homogeneous Sweet

4 | Ne4 Yellow Liquid Orange smell homogeneous sourish

5 | Ne5 Yellow Liquid Orange smell homogeneous sour

Tasten?

Smell
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‘ ~, Color

. Appearance

—+—sample Nel

sample Ne2
sample Ne3

sample Ned

—#—sample No3

Figure 5 — Profilogram of beveragesamples

As can be seen from the profilogram, the beverage with #2 and #3 samples showed the
highest results. These drinks had a transparent color, without sediment or foreign inclusions, the
taste and aroma of the drinks combined the tastes and aroma of the original ingredients — they were
clearly expressed and balanced. Therefore, this model is considered as a basic product.
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Information on the physical and chemical parameters of the beverage is given in table 4.

Table 4 — Physical and chemical,microbiologicalparameters of the beverage

Ne Parameters Amount

1 Dry substance content,% 15,28

2 pH 3,140,2

3 Titratable acidity, °T 3,105

4 Density, kg/m3 3,10+0,2

5 Carbohydratescontent, % 12

6 Protein content, % 0,7

7 Fat content, % 0,11

8 CO2zcontent, % 0,58

9 Alcohol content, % 3,12

10 | Ash content, % 2

11 Element, per amount of ash

Ca,% 21,74

Na ,% 24,3

Mg,% 11,78

P,% 22,96

Fe,% 7,33

Zn,% 7,7

Cu,% 4,19

12 | Bacteria of the Escherichia coli group in 100,0 cm? (g) not detected
13 | Pathogenic flora, including salmonella in 25,0 cm? (g) not detected
14 | Yeast and mold microorganisms Less than 1x10*CFU/g

Note: Colony forming unit-CFU

As we can see from Table 4, the beverage is rich in calcium, sodium and phosphorus. In
addition, the product contains enough magnesium, zinc and copper. The mineral composition of
apple beverage consist of Ca — 8%, P — 7%, Na — 4%, Mg — 5, Fe — 0,1%. The content of these
minerals is higher in the proposed product. For the assimilation of calcium, the optimal ratio of the
two elements calcium and phosphorus (Ca:P) in the diet is approximately 1:1. Being a source of
carbohydrates and minerals, the beverage is capable of having a general strengthening effect.

According to the standard, the norm of the indicator Bacteria of the Escherichia coli group,
Pathogenic flora, including salmonella is respectively shouldn't be in 100,0 cm? (g), in 25,0 cm? (g)
and the norm on Yeast and mold microorganisms no more than 10 CFU/g [11].

The beverage is stored in a cool temperature for the first week at a temperature between 2-
4 °C, and in the subsequent periods at a room temperature below 15°C, up to 60 days in total.

Information about the storage result is given in figure 6.
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Figure 6 — Study of product acidity over time

As we can see in the diagram, after 60 days, the acidity of the beverage loses its compliance
with the international standard, and it can be observed that the amount exceeds the norm.

Conclusion

As the number of people who take care of their health and lead a healthy lifestyle increases,
the use of modern beverages with natural substances in their production becomes fashionable,
prestigious and a promising trend. And people are looking for ways to maintain health. People are
increasingly turning to plants as a safer alternative to chemically synthesized drugs.
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The combination of microflora and plant substances significantly expands the range of
functional products.

The use of local plant raw materials has broad prospects in the food products production with
high consumer properties. Apples, oranges and ginger were selected to develop the soft beverages
production technology. The proposed beverage with stable organoleptic and physico-chemical
indicators is stored for 60 days.
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CYCbIH YLWUIH ©CIMAIK TEKTI HEIM3

Buornozusanbik xeHe cpusuonoausnbiKk bernceHOi 3ammapOibiH ©32eWeKoChlibicmapbl  apKblifibl
KYHObINbIFbI epeHomaHObIK 6ciMOik mekmi Wwukisammbl KorndaHy ofFapbl mymbIHyWbINbIK Kacuemmepi 6ap
mamak eHimOepiH eHOipyde KeH nepcriekmusara ue.

AdamsammbiH KOpPeKmeHy 3amblHbiHaca KyHObI KypambiHa eHemiH OopyMeHOep, Makpo- XoHe
MUKpO3JieMeHmmep, manuwbikmap, nekmuHoep xoHe m.6. 6ap JxemicmepxeHe XXudekmep,
KekeHicmepycmembornybl  wapm.  )Kemic-XulOeK,  KeKeHiccycblHOapbIKypambiHOa  anyaH — mypii
MuKpoanemeHmmepliH mernwepi eme xofapbi ekeHOicimeHepekwerneHedi. OcbiraH opaliXXemic XUOex,
KOKOHIC CycbIHOapbiHbIH 6HOIpYy orii 0e esekminieiH xofanmkaH oK. COHbIMEH Kamap Mukpogropa MeH
ecimMOik mekmec buoakmuemi 3ammapdbiH yunecyi eHiMOepdiH ayKbiMbIH alimapribikmal keHelimedi.

CycbiH eHOipy mexHonozausicbiH eHOeyde anma, anesfbcuH, umbupb maHdan anbiHObl. Llukizam
Kypambl C sumamuHi, Be, B1, Be A, an muHepansObl 3ammapdaH Kanbyud, kanud, memip, MagHul, MbIpbill,
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gocpop xoHe Mbicka bal. TaHOarbIHbIN anblHFAH WUKI3ammap KamblHackl anma, anesbCuH, 3iM6ip yuwiH
colkeciHwe 60:35:15.

OpeaHonenmukarbiK Kepcemkiumepi 6olbiHwa cycbiH Menodip, weziHdinep meH 6e2de Kocrnanapchbia.
CycbiHObI 60Kanfa KylraH0a, KeMIPKbIWKbIT 2a3biHbIH KeripwikmepiHiH 6eniHyimeH kebik natida 6onadsbil.

AnnbIHFaH CyCbIHHbIH QoU3UKa XUMUSITIbIK Kepcemkiwmepi Kkenecioel: Kyprak 3am menuepi — 15,28%;
mumprneHemiH KbiWKbIobiiblK — 3,1 £ 0,5°T; kemipcy menwepi — 12%,; mad menwepi — 0,11%; cnupmmin
menwepi — 3,12%; kyndinik — 2%; Ca — 21,74%; P — 22,96; Fe — 7,33; Zn—7,7; Cu — 4,19; Mg — 11,78; Na —
24,3. CycbiHHbIH cakmary mep3imi 60 kyHOi Kypadbl. MTamoeeHdi ¢riopa, COHbIH iwiHOe canbMOHesnnanap
JKOHE allbIMKbl XXoHe 3€H MUKpoopaaHu3moepi mabbiimadsbi.

TyliH ce30ep: cycbiH, xepainikmi eciMOiK, MUKpO3ieMeHmmep, eciMOiKk Hezisi, Xemic-Xudek.
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PACTUTENIbHAA OCHOBA ANA HAMUTKA

WUcnonb308aHue MecmHo20 pacmumesibHO20 ChbipbSi, uMerouwe2o bonbwyr ueHHocmb 6rnazodaps
0ocobbiM codemaHusiM 6uonioeudecKku U ¢hu3uOI02UHECKU aKmuBHbIX KOMMOHEHMO8, UMeem WUPOKYHO
riepcriekmusy 8 npou3eodcmee nuuwesbix NPodyKmoes ¢ 8bICOKUMU nompebumenbCKuMU ceolicmeamu.

B cocmas numaHus 4ernoseka 6x00dm 8umaMUHbl, Makpo- U MUKDPO3MIeMEeHMbI, Kiemuyarmka,
nekmuHbl U Op. ®pykmbl, SA6MAOWUECT OCHOBHbIM UCMOYHUKOM, OO/MKHbI npeobnadambs. Mopchi
Xapakmepu3yromcs 8bICOKUM codepxxaHueM pasnuydHbiX MUKpoanemeHmos. [1oamomy rnpou3godcmeo Mopca
He nomepsnio ceoeli akmyanbHocmu. Kpome moz2o, coyemaHue MUKpoghsiopbl U BUOI02UYECKU aKmuUBHbIX
sewecme pacmumesibHO20 MPOUCX0XOEHUST 3Ha4YUMeIbHO pacwupsem accopmumMeHm rnpodyKyuu.

[nsa obpabomku mexHonoauu rpousgodcmea Hanumkoe Obiniu 8bibpaHbl s6510KU, anesibCuHbl U
umbups. Cocmas cbipbsi 6o2zam sumamuHamu C, B9, B1, B6, A, a makxe makumMu MuHepanamu, Kak kanbyud,
Kanud, xene3o, MazHUl, UUHK, ¢gpocgpop u medb. CoomHoweHue ombopHO20 Chipbsi cocmasnsem 60:35:15
0ns s6roka, anesibcuHa u UMbupss cooMeemMcmeeHHO.

Mo opezaHonenmu4yeckuM roKa3amesiaM HarnumokK rpo3pa4yHbil, 6e3 ocadka U MOCMOPOHHUX
0obasok. Koeda Hanumok Hanugaemcsi 8 cmakaH, obpa3yemcsi reHa 3a cyem 8blOefleHUs ry3bipbKO8
yarekucsoeo 2a3sa.

Qu3uUKO-XUMUYECcKUe roKa3amesiu [Oo/ly4eHHOo20 Hanumka credyruue; codepxaHue Cyxo2o
sewecmesa — 1,34%,; mumpyemas kucriomHocms — 3,120,50T; codepxxaHue yeneeodos — 12%, xupHocmb —
0,11%, codepxxaHue ankozonsd — 3,12%; 3onbHocmb — 2%, Ch — 21,74%; P — 22,96; Fe — 7,33; Zn — 7,7; Cu
—4,19; Mg — 11,78; Na — 24,3. Cpok eodHocmu Hanumka cocmasus 60 OHel. lNamozeHHas ¢briopa, 8 mom
qucre calbMOHes bl U OPOX>Ke8ble U M/1eCHe8bIe MUKPOOP2aHU3MbI, HE 8bISIBIIEHS.

Knroyeenie crioea: Harumok, MECMHOEe pacmeHue, MUKDPO3/IeEMEHMbI, pacmumesibHas OCHO8a,
r171000-51200HbI0.
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©CIMAIK MAbIH NICIPINMEH LWYXbIK PELLENTYPACbLIHA KOCYAbIH MAHbI3bI

AHOamna: byn makanada WyXbIK eHiMOepiHiH canacbl MeH KOPeKMIK KYHObIbIFbIH Xakcapmy
MakcambiHOa 3bifblp MalblH KOCy apkblibl «Jllobumernbckasa» KaliHambliFaH WYXbIK peyenmypachiH
xemindipy wmaceneci Kapacmbipbinadel. 3epmmey 6apbicbiHOa 3bifblp MalbiHbIH U3UKa-XUMUSITIbIK
Kacuemmepi, OHbIH WYXbIKMbIH KYpbifibiIMbIHa, 0aMiHe XoHe maramOblK KyHObIbiFbiIHA acepi mandaHobl.
3bifbip MalibiHbIH WyXblK 6HOipiciHOe KondaHblny MyMkiHOi2i MeH Heaiz0eMeci YCbiHbIMbIMN, MEXHOM02UsIbIK
npouyecmepdiH cunammamarnapbl MeH OaliblH ©HIMHIH canarsnbik Kepcemkiwmepi kepcemindi. 3biFbip MalbiH
«Jlrobumenbckasy wWyxblFbiHa MypakmaHObIPFbIl KOCY apKbiibl xxemindipy muimoi ekeHi 0anendeHdi. 3biFbip
malbiH 15% mernwepiHOe Kocy 6HIMHIH OpaaHOnenmukarsblK KacuemmepiH cakmayra KeMeKmecemiHi
aHbIKmandbl. COHbIMEH Kamap, OHbIH aHmMuoOKcuGaHMMbIK Kacuemmepi cakmay Mep3iMiH y3apmambiHbl
OanendeHodi. XKannbi, 3epmmey Hemuxesepi 3biFblp MalibiH XaHyap MalbiHa banama pemiHOe naudanaHy
WYXbIK  ©HIMOEPIHIH KOPEKMIK KyHObIIbIFbIH apmmbipbirl, MYMmbIHYWbIIbIK KacuemmepiH XakKcapma
anambiHbIH Kepcemmi. 3epmmey 6apbicbiHOa 3bifblp MalibiH «/llobumernsckas» WyXbifblHa KockaHOa, mal
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