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RESEARCH OF THE PHYTOESTROGENS
CONTENT IN SOYBEAN AND
CHICKPEA FLOUR

O6’exmom docridncenns € copm nymy <Kpacnoxymcoxuii 195>, copm coi <Anmass, eposcaie 2018 p. xonrex-
yiunozo poscadnuxa <Azpomexs> (m. Kuis, Yipaina). Oonum 3 nailbireus npoosemmux Mmicup € HeooOHOo3HauHe
CABAeHHAM OA2AMBOX GUEHUX GIOHOCHO SAKICHO20 MA KIIbKICHO20 eMicmy (pimoekcmpozenie y sepnax 60006uUX.
B x00i docridacenns uxopucmosysascs memoo ougepenyianvioi cnexmpogomomempii. Bcmanoeneno, wjo namue-
He 3epno coi ma nymy € nocismu 36,8 ma 22,3 % ¢imoexcmopozenia. I1io uac npopousenist, Cyuinms ma nomeny
sepen 60606ux emicm gimoecmpozenis snuzcyemocs 0o 15,6 % y 6opowni coi ma do 13,3 % y 6opowni nymy.
Buxopucmanns KI, sx cepedosuusa ons npopowenns sepna coi, ma NaHSeOs3, sk cepedosuwa 0ist npopouenis
3epua nyma, snudcye emicm gimoecmpozenic na 2,7 ma 1,6 %, 6ionogiono. Busnaueno, wo yci docnioni 3pasxu
maromv nix nozaunanms npu A=400 Hm, wo sionogioae emicmy 6 nux izoprasonoioy daioseiny. 3pasku 6opowna
i3 nPOPOWEH020 3epHa Coi Mma HYymy Yy POUUHAX MIHEPATLHUX CONEU MAIOMb NiK noziunanis npu A=225 Hm, wo
gionosidae emicmy 6 nux i30paasonoidy daidsuny. Bemanosneno, wo npopowenns sepen 60606Ux Y POUUHAX
MiHeparvHux coetl He 6nausac na emicm dioxaniny ma popmononemuny. Y 3paskax iz 60pownom Hymy, npopo-
wenozo y posuuni NaHSeOs, cnocmepizaromvcs 30invuenns emicmy zenicmeiny na 60 % 6i0HOCHO KOHMPOJIO.
IIposedenuii xomnaexc docaidvcenny daec nidcmasu cmeepoHcyeamu, wo NOCMae HeoOXIOHICb GUEUEHHS 6NIUCY
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bopowna coi ma nymy, npopowenux y posuunax KI ma NaHSeOs, 6i0nogiono, na 6ionozivnux 06’ exmax.
Ompumani y docrioxcenii pesyromamu € HayKoGuUM NiOTpYHMsM 0L KOpeKuii pauionis xapuyeanis ocio, sKi
Mamv eHOOKPUNHI NOPYULEHHSL i NOMPeOyIomb CReUiaIbH020 JIEMUUH020 XAPUYBANHHSL.
Kiouosi cioBa: payionu xapuyeanns, cneyiaivie 0iemuune xapuyeanus, sMicm gimoexcmpozenis, 60pouwno

coi, 6opowHo Hymy.
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1. Introduction

Currently, scientists around the world are actively
discussing, possibly, the toxic effects of soybean and chick-
peas in post-puberty and pregnancy due to the content
of phytoestrogens in their composition. At the same time,
they are necessary for people of reproductive age and
during menopause [1]. Phytoestrogens are a group of
non-steroidal, plant-derived substances which molecular
weight is similar to the molecular structure of estrogen.
They belong to the class of flavonoids contained in plant
products, and soybean and chickpeas are leaders in its
content [2]. Phytoestrogens are in the composition of
chickpea and soybean in significant quantities, from 18
to 562 mg/100 g [3]. During the study of the struc-
ture and biological effect of phytoestrogen, two main
groups of active substances are isolated — isoflavonoids
and lignans [4]. Isoflavonoids are divided into daidzein,
daidzin, formononetin, genistein, biohanin. The greatest
attention of scientists studying the effect of soybean and
chickpea on endocrine states is devoted to the study
of isoflavonoids [5]. The relevance of the studies is as-
sociated with the ambiguous attitude of many scientists
about the dangers and benefits of leguminous phytoes-
trogens/isoflavonoids [6]. The products of the processing
of leguminous grains, such as germinated grain and flour
from it, have not been studied at all. Let’s consider it
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relevant to conduct this research complex, where the
object of research is the Krasnokutsky 195 chickpea va-
riety, the Almaz soybean variety, and the 2018 harvest
from the Agrotek collection nursery (Kyiv, Ukraine). The
aim of research is studying the content of phytoestro-
gens and isoflavonoids in grains and flour of soybean and
chickpea.

2. Methods of research

The study of the total content of phytoestrogens in
native grain and soybean and chickpea flour is determined
by the method of differential spectrophotometry [7]. The
dependence of the change in isoflavonoids of soybean and
chickpea flour, made by different technologies, is carried
out by spectrophotometry using a Lambda 35 UV/VIS
spectrophotometer (USA). The method used is based on
the complexation reaction of isoflavonoids, which results
in a shift of the absorption band, according to the peak
of which it is possible to classify the content (presence)
of the investigated isoflavonoids.

3. Research results and discussion

The study of the total content of phytoestrogens in
native grain and flour of soybean and chickpea obtained
by different technologies is shown in Table 1.
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Tahle 1

The total content of phytoestrogens in native grain and soybean
and chickpea flour

No Sample The total content of
' P phytoestrogens, %
1 Native soybean grain 36.8+0.5
2 Native chickpea grain 22.3+04
3 El:.mtr'nl, .snyhean flour fmm'grains ger- 156405
minated in an aqueous solution
4 Experriem:e, .snybean ﬂu.ur from grains 13,5405
germinated in a Kl solution
5 El:fntml, Fhil:kpea flour frnmvgrains ger- 12.9405
minated in an aqueous solution
Experience, chickpea flour from grains 4
6 germinated in a NaH5e0Oz solution 113205

It is established that native soybean and chickpea grains
are carriers of 36.8 and 22.3 % phytoestrogens. During
germination, drying and grinding of legumes, the content
of phytoestrogens decreases to 15.6 % in soybean flour
and 13.3 % in chickpea flour. It is established that the
use of KI as a medium for germinating soybean grains and
NaHSeO3 as a medium for germinating chickpea grains
reduces the content of phytoestrogens by 2.7 and 1.6 %,
respectively.

The dependence of the change in the isoflavonoids
of legumes made using different technologies is shown
in Fig. 1.
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Fig. 1. Dependence of the change in the isoflavonoids of legumes
made using different technologies: 1 — control, soybean flour from
grains germinated in an aqueous solution; 2 — soybean flour from grains
germinated in a Kl solution; 3 — chickpea flour from grains germinated
in a NaHSe0Oz solution; 4 — control, chickpea flour from grains
germinated in an aqueous solution

It is established that all the experimental samples have
an absorption peak at A=400 nm, which corresponds to
the content of daidzein isoflavonoids in them. Samples
of flour from germinated soybean and chickpea grains
in solutions of mineral salts have an absorption peak at
A=225 nm, which corresponds to the content of daidzin
isoflavonoids in them. This exceeds the samples of soybean
flour and chickpea, which are 80 % sprouted in aqueous
solutions. Daidzin belongs to the bioisoflavonoid contained
in the food products of schoolchildren [8]. The possibility
of using daidzin as a substance that can be used against
cancer and obesity is non-toxic in [9].

According to the content of isoflavonoids, biohanin
and formononetin in all experimental samples without sig-

nificant changes, it is obvious that the germination of
legume grains in solutions of mineral salts does not affect
the content of the above isoflavonoids.

In the sample of chickpea flour germinated in a NaHSeOj3
solution, an increase in the genistein content by 60 % is
observed, the absorption peak at A=275 nm. Genistein
is not a hormonal stimulant [10]. However, the uncon-
trolled interaction of genistein with inorganic compounds
is described in [11]. And it is also established that these
substances can form a bond, which prevents their winter
digestibility. There are not a sufficient number of studies
on the effect of genistein on the hormonal background in
humans, but the results of in vitro studies in mice indicate
its safe effect on biological objects [12].

4. Conclusions

It is found that native soybean and chickpea grains
are carriers of 36.8 and 22.3 % phytoestrogens. During
germination, drying and grinding of legumes, the content
of phytoestrogens decreases to 15.6 % in soybean flour and
13.3 % in chickpea flour. The use of KI as a medium for
germinating soybean grains, and NaHSeOs as a medium
for germinating chickpea grains, reduces the content of
phytoestrogens by 2.7 and 1.6 %, respectively.

When determining the content of isoflavonoids, it is
found that all the experimental samples have an absorp-
tion peak at A=400 nm, which corresponds to the con-
tent of isoflavonoids in daidzein. Samples of flour from
germinated soybean and chickpea grains in solutions of
mineral salts have an absorption peak at A=225 nm, which
corresponds to the content of isoflavonoids in daidzin. It
is established that the germination of legumes in solutions
of mineral salts does not affect the content of biohanin
and formononetin. In samples with chickpea flour sprouted
in a NaHSeOs solution, an increase in genistein content
by 60 % relative to the control is observed.

The research results will be useful for merchandisers
and technologists of the food industry, working on the
development of culinary dishes and diets for people with
special dietary nutrition.
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