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STUDY OF THE CHEMICAL COMPOSITION OF MULBERRY JUICE
CONCENTRATE AND TRADITIONAL MULBERRY MOLASSES

ANNOTATION

Mulberry fruit (Morus alba L.) contains phytochemicals, including 1-deoxynojirimycin,
quercetinglucoside, kaempferol-glucoside, and anthocyanins, which have antioxidant effects.
The food industry increasingly uses the mulberry in food to provide human organism with precious
bioactive substances. Functional food, due to the presence in its composition of valuable components,
is beneficial to human health. What is more, very fast growth of mulberry causes that biomass
of the plant may be used as biofuel or energy plant. The aim of this paper is to present the possibility
of using the white mulberry as a raw material for functional foods and as an energy plant. Mulberry
juice is a unique drink with many health benefits. It can help lift your mood and relieve stress, improve
your memory and cleanse your body of parasites, quickly cure flu and colds, and even protect yourself
from cancer.

Mulberries or its extracts exhibit excellent anti-microbial, anti-hyperglycaemic,
anti-hyperlipidemic, anti-inflammatory, anti-cancer effects and is used to combat different acute
and chronic diseases.

Key words: mulberry, chemical composition, natural juice, antioxidants, mineral and
vitamin content, energy value.

TUT MEVASI SHARBATIDAN TAYYORLANGAN KONSENTRAT HAMDA
AN’ANAVIY “TUT SHINNI” SINI KIMYOVIY TARKIBINI O’RGANISH

ANNOTATSIYA

Tut mevasi (Morus alba L.) tarkibida antioksidant ta’sirga ega bo’lgan 1-deoksinojirimitsin,
quercetin glyukozid, kaempferol glyukozid va antosiyaninlar kabi fitokimyoviy moddalar mavjud.
Ozig-ovgat sanoati inson tanasini gimmatli biologik faol moddalar bilan ta’minlash uchun tutdan
0zig-ovqat sifatida tobora ko’prog foydalanmoqda. Funktsional ovgatlanish, uning tarkibida gimmatli
tarkibiy gismlar mavjudligi sababli, inson salomatligi uchun foydalidir. Bundan tashqari, tutning juda
tez o’sishi o’simlikning biomassasini bioyoqilg’i yoki energiya zavodi sifatida ishlatishga imkon
beradi.Minerallar organizmda sodir bo’ladigan barcha biokimyoviy jarayonlarda ishtirok etadi, qon
ivish tizimining holatini va mushaklarning qisgarishini belgilaydi va barcha organlar
va to’gimalarning zarur tarkibiy gismidir. Ular tanaga fagat ozig-ovqat bilan kiradi va shuning uchun
ovgatlanishning muhim tarkibiy gismlari hisoblanadi. Ushbu magolaning magsadi tutni funktsional
ozig-ovgat uchun xom ashyo va energiya manbai sifatida ishlatish imkoniyatini tagdim etishdir.
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Tut sharbati sog’lig uchun juda ko’p foyda keltiradigan noyob ichimlikdir. Bu sizning
kayfiyatingizni ko’tarish va stressdan xalos bo’lishga, xotirani yaxshilashga va tanani parazitlardan
tozalashga, gripp va shamollashni tezda davolashga va hatto saraton kasalligidan himoya gilishga
yordam beradi. Tut yoki uning ekstraktlari mukammal mikroblarga garshi, antihiperglisemik,
antihiperlipidemik, yallig’lanishga garshi, saratonga garshi ta’sirga ega va turli o’tkir va surunkali
kasalliklarga garshi kurashda qo’llaniladi.

Kalit so’zlar: tut, kimyoviy tarkibi, tabiiy sharbat, antioksidantlar, mineral va vitamin
tarkibi, energiya giymati.

N3YYEHUE XUMNYECKOI'O COCTABA KOHLHEHTPATA COKA IIOA0B
IEJIKOBHUIIBI 1 TPAIUIIMOHHOMN MATOKH INEJKOBHUIIGI

AHHOTAIUA

[Tnoae! menkoBuus! (Morus alba L.) conepxat puroxumMuueckue BeuiecTsa, B TOM YHCIIe
1-1€30KCUHOKUPUMUILIUH, KBEPLUETHHITIOKO3U I, KEMI(PEpOI-TIIIOKO3UA U aHTOLIMAHBI, KOTOpHIE
o0alal0T aHTHOKCUJAHTHBIM JelicTBUEM. lIuineBas MpOMBINUIEHHOCTh BCE Yalle HCIHOJb3YET
IIEJIKOBUILY B MHILY JUIsl 0OecTieyeHs] OpraHn3Ma 4ejoBeKa [IEHHbIMU OMOJIOTHYeCKH aKTUBHBIMU
BemecTBaMu. OyHKIIMOHAIBHOE MUTaHKUE OJlaroaps HaJIMUKIO B €r0 COCTaBe IIEHHBIX KOMIIOHEHTOB
MOJIE3HO ISl 370pOBbs 4elloBeKa. bosee TOro, o4eHp OBICTPBIM POCT IIETKOBHIBI IO3BOJISET
HCIIOJIb30BaTh OMOMAacCy pAacTeHUsi B KauyecTBE OMOTOIIMBA WM SHEPreTUYECKOW YCTaHOBKH.
[enb naHHOM CTaThU — MPEACTABUTH BOZMOXKHOCTh HCITOJIB30BAHUS IIETKOBUIIBI O€I0N B KauecTBe
ChIpbsl JUIsl (DYHKUMOHAJIBHBIX MPOJYKTOB NMUTAaHUS U B Kaue€CTBE JHEPreTUYECKOTO PACTEHUS.
CoK 1IENKOBHUIBI — YHUKAJIBHBIN HATUTOK, 00J1a1al0LINI MHOXECTBOM NMPEUMYILECTB JUIs 310POBbSIL.
OH NMOMOXET MOAHATh HACTPOCHHWE MU CHATh CTPECC, YIyYIUUTh HaMsITh M OYUCTUTh OPraHU3M
OT Mapa3uTOB, OBICTPO BBIICUUTH TPUIII U MPOCTYy U Ja)Ke 3alUTUThCS OT paka. lllenkoBuna umm
€€ OKCTpakThl OOJIafal0T MPEKPACHBIM IPOTHUBOMHUKPOOHBIM, AHTUTHMIIEPIIIMKEMUYECKUM,
AHTUTUIIEPIIUITNIEMUYECKUM, IPOTUBOBOCHIAIUTENIBHBIM, IIPOTHUBOPAKOBBIM JelicTBueM
U UCIIOJIB3YIOTCS U1 OOPBOBI ¢ PA3IMUHBIMU OCTPBIMHU U XPOHHUUECKUMHU 3a00I€BaHUSAMHU.

KiroueBblie c10Ba: MIEIKOBUIIA, XUMUUECKHI COCTaB, HATYPaJIbHBIN COK, aHTHOKCHUIAHTBHI,
MUHEpAJIbHbIA U BUTAMUHHBIN COCTaB, JHEPreTHYECKasi LIEHHOCTb.

Introduction

The mulberry as a fruit with high water content and sensitive texture, is a perishable fruit with
high-level waste. To reduce the losses of the white mulberry, it used to be processed traditional dried
fruit and mulberry molasses. The purpose of this study was to determine chemical and physical
properties of white mulberry molasess made up of different cultivars, neutralizers and concentration
methods. Mulberry fruit (Morus alba L.) contains phytochemicals, including 1-deoxynojirimycin,
quercetinglucoside, kaempferol-glucoside, and anthocyanins, which have antioxidant effects. The
food industry increasingly uses the white mulberry in food to provide human organism with precious
bioactive substances. Functional food, due to the presence in its composition of valuable components,
is beneficial to human health. What is more, very fast growth of mulberry causes that biomass of the
plant may be used as biofuel or energy plant. The aim of this paper is to present the possibility of
using the white mulberry as a raw material for functional foods and as an energy plant.

Objects and Methods

Chromatography is a physicochemical separation, that is, a method for determining substances
in a mixture, based on the separation of components into two immiscible phases-stationary and
mobile. The stationary phase is a solid (often called a sorbent) or a liquid film deposited on an inert
solid. The mobile phase is a liquid or gaseous substance passing over the surface of the stationary
phase.
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In chromatography, the mixture to be analyzed moves through a stationary phase along with
a mobile phase. It is usually (but not always) placed in a glass (or metal) tube called a column.
Depending on the force of interaction with the surface of the sorbent (due to adsorption or other
mechanical force), the components move in the pipeline at different speeds. Components with a high
reaction to the sorbent remain in the upper layer of the column, components with a low reaction
remain in the lower layer, and some leave the column along with the mobile phase. This way the
mixture is separated into its components.

Unlike other methods based on the separation of components into phases, chromatography
is a dynamic method that provides several repetitions of the sorption-desorption process of the
separated components in a mobile phase flow. This repeated repetition provides higher efficiency
than other methods of static sorption and extraction, so chromatography allows you to quickly
separate complex mixtures with chemically similar components. The advantages of chromatography
are versatility, speed and high sensitivity. We determined magnesium from the finished product from
meat that turned out to be stew and pate. The objects of the study were experimental versions of
recipes for canned rabbit meat and ingredients of plant origin: olive cake, amaranth cake, pumpkin
oil (Table 1).

Results and its discussion

Fruit juices occupy a significant share among products for the population. Their technology
is distinguished by high requirements for the quality of raw materials, milder heat treatment regimes,
the exclusion of direct contact (at different stages of processing) with atmospheric oxygen, as well as
the ability to balance the chemical composition of the finished product. due to the introduction of
natural biologically active products into the recipe. When developing production technology, modern
principles of integrated use of raw materials were implemented to create multi-component food
systems for specific purposes Tablel.

Table 1
Composition of mulberry juice, concentrate
and sedimentlaboratory test, wt (%)
Test results
Indicators Mulberry Ml{'ﬁfgry centrifuge
juice ] sediment
concentrate
Dry matter content, % 19,5 64,4 18,8
Mass fraction of sucrose,
mg /100 ml 5,56 25,37 30,17
;Ztratable acidity calculated as citric acid, 145 1,62 118
Mass fraction of magnesium, Mg?*, mg/ml
0,0005 0,0009 0,0002
Mass fraction of potassium, K*, mg/ml
0,0035 0,0042 0,0017
Mass fraction of sodium, Na*, mg/ml 0.0016 0.0019 0.0012
Mass fraction of calcium, Ca*, mg/ml
ass fraction of calcium, Ca*, mg/m 0.0008 0.0011 0.0003
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Vitamins, mg/ml: 0,14 0,74 05
Vitamin C 0,13 1.26 0,32
Vitamin Bi _ _ _
Vitamin B, 0,24 0,10 0,22
Vitamin Bs 0,04 0,43 0,03
Vitamin PP

Heavy metals: mg/kg

mass fraction of copper 0,0206 0,0550 0,0188
mass fraction of lead Not found Not found Not found
mass fraction of iron 0,0431 0,1872 0,0189
mass fraction of cadmium 0,0020 0,0012 0,0024
mass fraction of nickel Not found Not found Not found
mass fraction of arsenic Not found Not found Not found
5-oxymethylfurfural - Not found -

As can be seen from the table, the refractometric content of dry substances in mulberry juice
is 19.5%, of which 18% are sugars. This is more than the dry matter in apple (12-14%), pomegranate
(10-16%), tomato (4-9%) juices, so mulberry fruits are rich in sugars. There are heavy metals such as
lead, iron, cadmium and nickel, the amount of which is below the permissible concentration (MAC).
Hydroxymethylfurfural was not formed due to the low evaporation temperature.

Figure.1. Chromatographic analysis of sucrose determined
in clarified mulberry juice diagram below.

Peak of the chromatogram in Fig. 1 shows that the sucrose content
in the juice, centrifuged for 1.5-2.0 minutes, was 5.56%

The data obtained and their analysis made it possible to select the most optimal option for
traditional mulberry molasses., which will be in demand and competitive with other types of products
in the product range. Traditional mulberry molasses prepared in the laboratory gave good results in
terms of both vitamin and toxicological composition.
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