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COMPARATIVE ASSESSMENT OF THE CHEMICAL COMPOSITION
OF RICE AND GROUND RICE

Abstract. The article studies the chemical composition of rice and ground ricegrowing
in Kazakhstanfor the production of ethyl alcohol. The results of the analysis of the study of
the biochemical composition and content of macro - and micro elements in the composition
of rice and ground rice are presented. The possibilities of obtaining ethyl alcohol from
ground rice are also considered.

It is established that the accumulation of alcohol and volatile impurities depends on
the characteristics of the enzyme preparation used at the stage of biotechnological pro-
cessing, the state of the carbohydrate complex of raw materials and ways to prepare it for
fermentation.

Key words: ethyl alcohol, rice, ground rice, biochemical composition, macro-and
micro elements.

Introduction. Analysis of the state of the alcohol and liquor industry sets it
difficult tasks, primarily to improve the technology and increase output; to reduce
heat and power costs, to make more efficient use of raw materials, secondary
resources and waste products, to increase the range, improve the quality, and
competitive ability of products at the domestic and global level [1].

Kazakhstan has a great potential for implementing innovative projects in the
rice industry, as the country has a strong research base and a developed field of
education. If we consider the volume of rice production in Kazakhstan by region,
we can see that the main areas engaged in rice production are the Kyzylorda,
Almaty, Zhambyl and Turkestan regions. They account for more than 100 % of the
gross rice harvest. It is safe to say that there is a "rice belt" in Kazakhstan, which
unites the Kyzylorda, Almaty, Zhambyl and Turkestan regions.

The SWOT analysis of the rice industry allowed us to assess the possibilities
of forming a rice cluster in Kazakhstan and characterize the situation as favorable
based on the economic, organizational and resource prerequisites for creating a
cluster. The calculated value of the coefficients of localization and per capita
production for the rice industry in Kazakhstan is more than one, which allows us to
conclude that the creation of a cluster in the rice industry is promising. Kazakhstan
has significant advantages for creating a cluster in rice farming, for example, a large
number of educational centers for training qualified specialists, a strong research
base, and a positive role of the government in promoting cluster development.
There are a sufficient number of enterprises in the Republic that can become the
basis of a rice-growing cluster (Abzal and Kfull partnership, Nai-Mir limited
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liability partnership, Region Of The Aral Sea rice research Institute, Zhalagash
Elevator limited liability partnership, agro holding Baikonur limited liability
partnership, etc.) [2].

It is known that the alcohol industry is a material-intensive industry. The share
of grain in the cost of ethanol is more than 60%. At the same time, the reserves laid
down in traditional grain processing technologies that do not provide for frac-
tionation of raw materials and the production of several final products do not
significantly increase the profitability of alcohol production [3].

As shown by domestic and foreign experience, the most effective way to use
agricultural raw materials is the introduction of fundamentally new resource-saving
technologies that provide deep complex processing. Such production methods
make it possible to solve the problems of several processing industries simulta-
neously. The introduction of these technologies can increase the profitability of the
main production by more than 30% [4,5].

The raw material for the production of alcohol is a variety of plant materials
that contain sufficient amounts of fermentable sugars or other carbohydrates that
can be sugared. The most widely used in the industry are starch-containing mate-
rials-grain (rye, wheat, corn, barley, oats, millet) and potatoes, sugar — containing
materials-molasses (waste from sugar and starch production), defective sugar beet,
as well as wood and waste from agricultural plants [6].

Rice is the most common cereal crop on our planet. They feed almost half of
humanity and provide more than 30 % of the calories they consume. The use of rice
is varied. The most valuable is grain, which is used for food and technical purposes.
It contains 73-81 % carbohydrates, 6-9-protein, 0.6-2.6-fat, 0.8-2.0-ash, 0.2-1.0 %
cellulose, vitamins. Rice protein is rich in lysine, valine, methionine and other
essential amino acids. Rice groats are a valuable dietary product that has high
nutritional properties. Hay and scrap obtained from processing raw rice are used to
produce alcohol, special varieties of vodka (sake), beer, and starch, which is used
in the cosmetics industry to produce rice powder [7].

One of the best accumulators of mineral compounds are plants. The main
function of macronutrients is to build tissues, maintain a constant osmotic pressure,
ion and acid-base composition. Microelements can increase the body's resistance
to various influences [8,9]. Macro-and microelements have an undoubted
therapeutic effect in the treatment of human and animal disease s[10]. In this regard,
an urgent problem is the study of the mineral composition of rice and ground rice
for the production of ethyl alcohol.

RESEARCH MATERIALS AND METHODS

The purpose of this work was to compare the chemical composition of rice and
ground rice for the production of ethyl alcohol. Rice and ground rice from the
Kyzylorda regionwere used as raw materials. The humidity of medicinal plant raw
materials is the percentage of hygroscopic moisture and volatile substances.Air-dry
raw materials usually contain 10-14% of hygroscopic water.Increased moisture
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content in the raw material leads to its deterioration:the color of raw materials
changes, there is a musty smell, mold, and active substances are destroyed.Such
raw materials cannot be used.Therefore, the ND for each type of raw material sets
the norm of moisture content (humidity) no higher than a certain value.For most
types of medicinal plant raw materials, the permissible limit is up to 15%.Ash
content represents the incombustible component remaining after a sample of the
furnace oil is completely burned.Ash contains K, Na, MD, CA, Fe, C, Si, P, Si, Mn,
Al and other elements.These elements are found in ash as oxides or salts of sulfur,
phosphorus, and carbon dioxide [11, 12].

Determination of the mass fraction of protein by Kjeldahl method. The
method is based on the mineralization of the product suspension when heated with
concentrated sulfuric acid in the presence of catalysts.In this case, carbon and
hydrogen of organic compounds are oxidized to carbon dioxide and water, nitrogen
released as ammonia is combined in the flask with sulfuric acid, forming ammo-
nium sulfate [13].

Methods for the determination of fatty oils. Fatty oils for analysis are
extracted from vegetable raw materials in the Soxhlet Apparatus, however, they do
not work with water, but with organic solvents (ether, chloroform, etc.). Then the
solvent is distilled, and the resulting fat oil is analyzed qualitatively and quanti-
tatively. Methods of refractometry, polarimetry, and gas-liquid chromatography are
also widely used here, as well as determining the acid and ether numbers, the
saponification number, the iodine number, etc. [14].

Determination of cellulose by the method of Kirschner and Haffer in the
modification of A. I. Ermakov. The method is based on the oxidative destruction
and dissolution of various compounds that are part of plants (including those that
accompany cellulose) with solutions of nitric acid in alcohol and alcohol alkali.In
this case, the cellulose is practically not dissolved, but filtered and weighed [15].

RESULTS AND DISCUSSION

Humidity and ash content of rice and ground rice were determined by
gravimetric method.The mass fraction of protein was determined by the Kjeldahl
method, cellulose by the Kirschner and Haffermethod in the modification of
A. |. Ermakov. The fatty oilcontent was determined by gravimetric method using
the Soxhlet Apparatus. The content of macro-and micro elements was determined
by the method of atomic emission spectral analysis on the AAnalyst 400 device.

The results of the study are shown in tables 1 and 2.

Table 1 — Biochemical composition of rice and ground rice

Ne Object Humidity, Ash Starch, | Cellulose, | Protein, Fatty
of research % content, g % % % oil, %

1 Rice 14 0,35 53,6 2,62 10,0 2,0

2 Ground rice 12 0,40 53,4 2,56 9,86 1,96
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From the information shown in table 1, it can be noted that the biochemical
composition of the substances under study is approximately.

Table 2 — Content of macro-micro elements in the rice and ground rice

Elements Content, % Rice Ground rice
Mg 10° >>1 >>1
Ca 10° >1 >1

K 100 >>1 >>1
Si 100 >1 >1
B 100 1 >1
Fe 100 <1 0,03
Al 1072 100 100
Mn 1072 15 0,7
Ti 1072 2 10
Sr 1072 25 1,5
Na 100 >1 >1
Cu 1073 5 5
Ni 103 0,5 0,3
Mo 104 35 5
\Y 1073 0,3 0,35
Zn 1073 30 25
Ag 104 1 0,7
Cr 103 <1 <1
Pb 1073 0,35 <0,3

In the studied samples, 19 mineral compounds were found that were classified
as macro-and micro elements (table 2). High content of macroelements of magne-
sium, calcium, potassium and microelements of silicon and boron was noted.

Conclusions. A comparative assessment of the chemical composition of rice
and ground rice for the production of ethyl alcohol was carried out.It was found
that the composition of rice and ground rice contains more starch.The analysis
performed to identify the chemical composition of rice and ground riceshowed the
presence of 19 mineral compounds related to macro-and micro elements.
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KYPIII )KOHE KYPIII AYCAFBIHBIH XUMMUSJIBIK K¥PAMbBIH
CAJIBICTBIPMAJIBI TYPJIE 3EPTTEY

Maxkamaga >Tiin CMpTiH amy ymriH KaszakcraHma eceTiH Kypill jkoHe Kypill ayca-
FBIHBIH XUMUSUIBIK KYpaMmbl 3epTTenred. Kypimn skoHe Kypilll aycarbIHBIH OMOXHMMHSUIIBIK
KYpaMBbl JKOHE MaKpO-MHKDPO JJIEMEHTTEP MOJILEPIH 3epTTey HOTHKENepi KOpCeTUIreH.
CoHpIMEH KaTap Kypilll aycarblHaH STHJ CIMPTIH aly MYMKIHZIKTEpi KapacTbIpbUIFaH.
CnupT KoHE YIIKBIII 3aTTapAblH MeJIepl OMOTEXHOJIOTHSUIBIK OHACY Ke3iH/Ae KOJJaHbl-
JaThlH (PEPMEHTTI MPENapaTThlH CUIIATTAMACHIHA, IIUKI3aT KeMIpCyap KelIeHiHiH KYHiHe
JKOHE OHBI AIlIBITYFa JAaiibIHAY TOCUIAEpiHe OalIaHbICThI €KEHI aHBIKTAJIFaH.

Tyiiin ce3mep: >Twi criupTi, Kypill, Kypill aycarbl,OHOXUMHSIIBIK KypaMm, Makpo-
MHKPO JJIEMEHTTED.
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CPABHHUTEJIbHASI OHEHKA XUMHWYECKOI'O COCTABA PUCA
1 PUCOBOU CEUKU

B crarbe m3yueH XMMHUYECKUH COCTaB pUCAa U PUCOBOH CEUKHM IPOU3PACTAIOILKE B
Kazaxcrane amst momydeHust 3THIOTO criupTa. [IpuBeaeHs! pe3ynbTaTsl aHaIN3a UCCIIen0-
BaHMUsA OMOXHMHYECKOTO COCTaBa M COJAECP)KAaHME MAaKpO- U MHKPO 3JIEMEHTOB B COCTaBe
pHca U pUCOBOIl ceUKH. A Takyke paCCMOTPEHBI BO3MOKHOCTH MOJTY4YEHUS 3TUIIOTO CIIUpTa
U3 PUCOBOM CEUKH. Y CTAHOBJIEHO, YTO HAKOIJICHHE CIHUPTA U JICTY4YHUX IpUMeceil 3aBUCUT
OT XapaKTEePUCTUK PUMEHIEMOTr0 Ha CTalui OMOTEXHOJOIHYecKol 00paboTKu (hepMeHT-
HOTO IIpernapaTa, COCTOSHUS YIJIEBOAHOIO KOMILIEKCA ChIPbS U CIIOCOOOB MOATOTOBKH €T0
K COpa)KMBaHHUIO.

KiroueBble cJ10Ba: STHIOBBII CIIUPT, PHUC, PHCOBAs CeUka, OMOXUMHUYECKUI COCTaB,
MaKpo- ¥ MUKPO3JIEMEHTEHI.
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