AJMAaThI TeXHOJOTUSIJIBIK YHUBepcuTeTiHiH xabapmbicsl. 2020. Ne2,

JIETKOW MPOMBIIIJIEHHOCTH W HWHAYCTPHUH TOCTe-
npuuMcTBa: Matep. Mexaynap. koud. / ATY. -
Anmartsl, 24-25 oxtsa6ps 2019. - C. 205-207.

3. AHTHOaKTEepHaTIbHBIC TKAaHW. [DJIEKTPOH-
el pecypc]. - 2019. — Pexum pocryma. URL:
http://www.textile.ru/production/technology/sanitized
(mata obpamenust: 01.11.2019).

4. IlaiizamanoBa I'.C., Kyuapbaesa K.OK. Pas-
paboTKa ONEXKIBl CHELHUAIBHOrO Ha3HAYEeHHS UL
MAIUCHTOB ¢ TepMudeckumu mopaxenusmu // Global
Science and Innovations V: Marep. MexmyHap. kKoH(. /
EBpasuiickuii LEHTp HHHOBAI[MOHHOTO  Pa3BUTHUA
DARA. - Tonbinia, . I'manck, 2019. - C. 302- 306.

5. TOCT 12.4.280-2014. Cucrema craHnapToB
OezomacHoctd Tpyzaa. Opnexna crenuanbHas —JUist
3alUTHl OT OOLIMX MPOW3BOJCTBEHHBIX 3arpsS3HEHUM

1 MEXaHUYCCKUX BO3AeHCTBHA. OOIIHe TEXHUIECCKUE
TpeboBanms (¢ IlompaBkoif). [DneKTpoHHBIA pecypc].
Pexum nocryma. URL: http://docs.cntd.ru/document/
1200116594 (nata oopamenust 05.11.2019).

6. TOCT 31399-2009. Knaccudpukanusi Turo-
BEIX (UTYp MYXYHH IO POCTaM, pa3MepaM M TIOJ-
HOTHBIM TpYIIIaM JUIS TIPOSKTHPOBAHHS OJCHKIBI.
[DmekTponnblii  pecypc]. Pexwmm goctyma. URL:
http://docs.cntd.ru/document/gost-31399-2009  (mata
obpamtenns 20.11.2019).

7. TOCT 31396-2009. Knaccubukarms TH-
MOBBIX (DUTYP JKEHINUH TI0 pOCTaM, pa3Mepam M MoJ-
HOTHBIM TpYyIIaM Ui TPOCKTHPOBAHUS OMEXKIIBI.
[DnekTponnsblii  pecypc]. Pexwm gocryma. URL:
http://docs.cntd.ru/document/gost-31396-2009  (mata
obpamtenns 20.11.2019).

UDC 664
IRSTI 65.09.05

EVALUATION OF QUALITY INDICATORS OF PECTIN-CONTAINING
EXTRACTS OF MELONS

S. AZIMOVA*, M. KIZATOVA?, G. ISKAKOVA, 'Z. UIKASSOVA!

(*Almaty Technological University, Kazakhstan, Almaty
2Asfendiyarov Kazakh national medical University, Kazakhstan, Almaty)
E-mail: zaira_atu@mail.ru

The article investigated the analytical characteristics of pectin-containing extracts from
pumpkin extracts of the ""Karina' variety and melon of the ""Torpeda' variety, their ability to form
alkalis and complex. Based on the conducted experiments, pectins from melons are characterized by a
low degree of esterification (34.7-36.8%), a high complexing capacity at the level of 240-290 mg
Pb2+/g, which allows us to suggest the use of pectin products developed as natural detoxicants. On
pectins of melon crops, the inverse relationship between the complexing abilities and the strength of
the jelly was established.

Keywords: pectin, pectin extracts, analytical characteristics, alkali-forming and complex-
forming abilities.

OIIEHKA KAYECTBEHHBIX IIOKA3ATEJENA NEKTUHOCOJEPKAIINX
IKCTPAKTOB BAXYEBBIX KYJIBTYP
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B cmambve 0b110 nposedeno uccnedosanue AHATUMUYECKUX XAPAKMEPUCHUK HeKmMUHcooep-
Hcauwux IKCMPAKmMos U3 movlKeeHHbIX IKcmpakmos copma «Kapuna» u ovinu copma «Topneoa», ux
cnocoonocmy oopazogvieamy wienouu u komnaexcol. Ha ocnoge npogedennvix sxcnepumenmog yc-
Mano6/1eHo, YMo HeKMUHbL U3 DAXUYEBbIX KYAbMYP XAPAKmMeEpu3ylomcsa HU3KOU CHIeneHbvlo Imepu-
ukayuu (34,7-36,8%), evicokoii komnaexcooopasywwieii cnocoonocmoio na ypoeue 240-290 me
Pb2+/2, umo no3zeonsem npeonorxicums UCNOIBb306AHUE NEKMUHONRPOOYKMOG 6 KAYechnee NPUupooOHbIX
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oemoxcuxkanmos. Ha nekmunax 6axueevlx Kyibmyp yCmaHo6/1eHA 00PAMHAA 3A8UCUMOCHLL MENHCOY
KOMNJ1eKCOO0OPa3yioujuMu CROCOOHOCMAMU U RPOYHOCHIbIO CHYOHA.

KiaioueBble cioBa: MNEKTUH, NMEKTUHOBBIC J3KCTPAKTbLI, AHAIUTHYECCKHE XAPAKTCPUCTUKH,
meﬂoqeoﬁpa?.ylomne 71 KOMHJ’[eKCOOﬁpiByIOIIIHe CIIOCOOHOCTH.

BAKIIA JAKBLIJIAPBIHBIH KYPAMBIHJIA MEKTUH BAP ChIFbIHABLIAPBIHBIH
CANAJIBIK KOPCETKIIITEPIH BAFAJIAY

C.T. ABUMOBA*, MJK. KU3ATOBA?, I' K. HCKAKOBA %, 3.C. VHKACOBA*

(*Anmatbl TexHonOrusIbIK yHuBepeuTeTi, Kazakcran, AimMatsl
2C.K. Achenausipos aTeiHarbl Ka3ak YITTBIK MeuIMHA yHHBepeuTeTi, Kazakeran, AMaThr)
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Maxanaoa «Kapuna» copmul ackabax colevlHObLIApbIHaH dcane «Topneda» copmuvl KayblHbl-
HaH JHcacanzan KypamblHOA REeKMUH 0ap Cbl2blHObLIAPObIY AHAIUMUKAILIK CURAMMAMANapPbIHA,
01apobly cilikne Kypayuwibl )HcoHe KeuleHOi KAnblnmacmulpyuivl Kaodinemine zepmmey HCyp2i3inioi.
Kypeizineen Ixkcnepumenmmep Hezizinoe OaKuia OaKblIOAPLIHAH HCACANAH NEKMUHOEpP Imepudu-
Kauuanovlty momen oapedxcecimen (34,7-36,8%), 240-290 mz Pb2+/z denzeitinde xncozapvl Kewen Ky-
payuivl Kabinemminizimen cunammanaovl, Oy maouu 0emoKCuKanmmap peminoe azipaenzeH nex-
MUHOHIMOEPOi RANOANAHYObl YCbIHY2A MYMKIHOIK Oepedi. baxwia oaxpLioapvinvlyy nekmunoe-pinoe
ciniknenin KeuteH Kypayuibl Kadinemi men depikmizi apacvlnoa Kepi mayenoiniKk opHamulian.

Herizri co3Aep: MEKTHUH, MeKTUH/I IKCTPAKTTApP, AHAIMTUHKAJIBIK CHIaTramMaaap, ciari

TY3YIIi jK9He KOMILIEKC Ty3yli KadijierTep.

Introduction

Among the variety of environmental
factors that effect the human body, the leading
place is occupied by heavy metals. Among
chemical pollutants, heavy metals are considered
as a factor that is subject to severe environmental
and biological consequences. They can long-term
conservation of  environmental objects,
migration, accumulation in the human body and
animals, cause changes in oorganisms and tissues
and cause irreparable harm to health. Many
heavy metals and their compounds, in addition to
their toxic effects, become carcinogenic and
mutagenic and cause significant long-term
consequences [1,2].

Research in recent years has shown that
substances in natural foods are used more
effectively: they do not cause side effects and
give a protective effect. Such substances include
pectin, which has a favorable effect not only in
conditions of strong exposure to metals, but also
in long-term ingestion, which is typical for the
environmental loads of the population of
industrial zones and modern megalopolis.

It was found that modified citrus pectin
significantly increased the excretion of lead in
the urine of adults, and it is especially
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recommended to use it as a safe and harmless
chelator for children [3,4].

It should be emphasized that pectins are
natural products and do not have a toxic effect on
the human body. The main effect of the
therapeutic action of pectin is associated with the
peculiarities of its chemical structure. The
polymer chain of polygalacturonic acid, the
presence of chemically active free carboxyl
groups and alcohol hydroxyl contribute to the
formation of strong insoluble complexes with
polyvalent metals, which remove heavy metals
and nuclides from the body [5,6].

Pectin acts as a radioprotector and is
recommended as an additive to food products to
give them detoxifying properties. Thus, pectin
and pectin-containing products can be attributed
to therapeutic and preventive nutrition [7].

In addition, pectin can also be used as a
drug, since it has bactericidal activity, antiviral
action and adsorption ability [8]. Complex-forming
properties of pectin substances are based on the
interaction of pectin molecules with heavy and
radioactive metal ions (for example, strontium,
zirconium, plutonium). This valuable property of
pectin attracts the attention of researchers and is
associated with the search for special means that
have radioprotective and detoxifying properties,
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giving preference to substances of natural origin
that do not have side effects in the human body.
Due to its complexing properties, pectin is included
in the diet of people in an environment
contaminated with radionuclides and associated
with heavy metals [9, p.222].

On the basis of pectins, dry therapeutic
and prophylactic powdery mixtures are derived,
which are effective for preventing intoxication
with heavy metals and radionuclides [10-11].

In the case of radioactive contamination,
the optimal dose of pectin for people in contact
with heavy metals has been established. It is 15-
16 g per day [12, p.218].

Pectin has antiseptic properties. Strictly
individually reacting to bacteria, it shows
antibacterial activity against unfair pathogens of
food poisoning, dysentery bacteria, staphylocci
and escherichia coli relative to relatively weak
bacteria, suppresses rotten processes, promotes
healing of defects in the colon mucosa. A
decrease in the level of pectin methoxylation leads
to an increase in its antibacterial activity [13].

The use of pectins in the food industry has
reached a large scale. The main consumer of
highly toxic pectin (about 80%) is the
confectionery industry. The properties of pectin
are used in the production of confectionery
pastilomarmaladnoy  group  (marshmallows,
marshmallows, jelly marmalade) and sweets with
jelly and fruit and berry body [14-15].

The role of melons in human nutrition is
difficult to assess. They are the main supplier of
vitamins, mineral salts, organic acids and other
biologically important substances that affect the
metabolic processes in the human body. There
fore, it is not for nothing that they say that the
level of development of gardening in the country
depends on the level of health of the nation.

In difficult environmental conditions,
when a number of enterprises are operating that
are in contact with heavy people, including
radioactive metals, as well as various toxic

COOH (M)
]
e
H

where: Me-methyl or metal ion
Figure 1-Structure of the pectin molecule
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substances, the need for inexpensive, environ-
mental gardening products containing pectin,
carotene, and dietary fiber has significantly
increased. The highest content of such
substances is pumpkin and melon [16-17].

Pumpkin (Cucurbita) is an annual plant in
the Pumpkin family. The fruits are large meat
pumpkins with numerous flat yellowish-white
seeds. It is worth noting the good resistance of
pumpkins to drought. The fruit pulp of pumpkin
contains dry substances (15-18%), sugar (8-
10%), pectin substances, nitrogen compounds,
salts of potassium, calcium, magnesium, iron,
vitamins C, B, B2, PP and provitamin A; in rocks
- fatty oil (36-52%), phytosterols, organic acids,
resins, fiber (0.7%), slightly organic acid.

The value of melon is based on its
excellent taste properties and its ability to
accumulate easily absorbed sugar. It contains 82-
96% water and 4-18% dry matter, which contains
90% of soluble carbohydrates, i.e. sugar. The rest
of the polysaccharides are  cellulose,
hemicellulose, starch, and pectin substances.

Melon is evaluated for its high content of
valuable flammable carbohydrates and proteins,
as well as mineral salts.

The main component of pectin substances
is polygalacturonic acid (up to 65%), non-
branched polymer blocks are the Foundation of
pectin macromolecules. Polygalacturonic acid
can be partially esterified by methoxyl groups,
and free carboxyl groups can be partially or
completely neutralized by sodium, potassium,
and ammonium ions. Pectin substances contain
insoluble protopectin, soluble pectin
polysaccharides and accompanying galactans,
arabinans and arabinoga-lactans [18,19, p. 126]

Pectin polysaccharides (pectins) are part of
a large group of polysaccharides of
glycanohalacturonic acid plants, of which the
main sequence of carbohydrates is 1,4-o-D-
linked galacturonic acid residues (Fig. 1):

COOH M)
o

OH o
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In connection with the above, the purpose
of the work was to study the quality indicators
consisting of pumpkin extracts of the «Karina»
variety and melon of the «Torpeda» variety.

Objects and methods of research

Objects:

- analytical characteristics of pectin
products from pumpkin extract, in terms of
absolute dry weight %;

- analytical characteristics of melon pectin
products, in terms of absolute dry weight %;

- pectin. Technical conditions of GOST
29186-91;

Experimental studies were conducted in
research laboratories of the Kazakh processing
and food industry. The choice of raw materials as
the object of research depends on their low cost
and availability.

To assess the quality indicators of pectin-
containing extracts of the «Karina» variety from
pumpkin extracts and melon of the «Torpeda»
variety, their analytical characteristics were
determined, as well as the ability of the
gelatinous and complexing components.

The degree of esterification is the ratio of
the number of esterified carboxyl groups to the
total composition of carboxyl groups in pectin
(esterified and ethified). The lower the degree of
esterification of pectin (more carboxyl groups),
the higher its  detoxification  activity.

Determination of the degree of esterification, the
composition of carboxyl groups, the mass
fraction of free and methoxylated carboxyl
groups of pectin extracts was performed by
titrimetric method [20].

The completeness of esterification polyga-
lacturonic acids can be quantitatively described
with a degree of esterification or methylation
(percentage of esterified carboxyl groups of the
total), as well as metaxylene components (percent
methoxyamine groups of the total weight
polygalacturonic acid). The composition of free
carboxyl groups is determined by titrating a
solution of a pectin-containing preparation, and
after dusting - esterified carboxyl groups. Methods
for determining the properties of pectin substances
alkaline forming and complex forming substances
are determined by the Sosnov method [21-22].

Results and their discussion

Based on previous studies, it was found
that melon varieties «Torpeda» and «Karina» are
quite suitable for obtaining pectin-containing
extract by the total composition of pectin and the
removal of the extract.

The results of analytical characteristics of
extracts with pumpkin extract of the «Karina»
variety and melon of the «Torpeda» variety, their
alkali-forming and complex-forming abilities are
shown in table 1.

Table 1 analytical characteristics of pectin products from pumpkin and melon, in terms of absolute dry weight %

Name of the indicator Extract with compressed pectin
Pumpkin «Karina» Melon «Torpeda»

The composition of the free carboxyl 3,0 2,9
groups,%

Composition of methoxylated carboxyl 1,9 1,8
groups,%

Degree of esterification,% 34,7 36,8
Complex-forming capacity, mg Pb2+/ g 290 240

The strength of the alkali, 0 SAG 95 110

Thus, from table 1, the composition of free
carboxyl groups corresponds to 3.0 and 2.9%,
while the degree of esterification was 34.7
(pumpkin) and 36.8% (melon), respectively.
Consequently, the resulting pectin extract is
characterized by a low degree of esterification,
which allows us to suggest the use of pectin
products developed as natural detoxicants. The
table shows that the bark extract, which forms a
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complex consisting of melon, is lower than the
pumpkin extract.

Conclusion

On the basis of studies of the analytical
characteristics pectinesterase extracts extracts of
pumpkin varieties «Karina» and melons of a grade
«Torpedo», they delebrately and complexing
ability of pectin from melons are characterized by
a low degree of esterification (34,7-36,8%), high
complex component level 240-290 mg Pb2+/g,
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that allows us to offer the products developed
using pectin as a natural detoxifiers. 6.0-7.0
corresponds to the pH in the human stomach.

On melon pectins, the inverse relationship
between the complexing abilities and the strength
of the jelly is established. For example, the
complexing capacity in pumpkin extract -290 mg
Pb2+ / g the strength of the alkali left 250 mg
Pb2+ / g lower than the pectin extract-95 0 SAG,
the high strength of the alkali and left 110 0 SAG.
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