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RESEARCH OF THE INFLUENCE OF
SOYBEAN GERMINATION ON CHANGES
IN THE AMINO ACID COMPOSITION
AND THE CONTENT OF PHYTIC ACID

3abesneuenis naceienms eKoI0ZUHO YUCTIUMU OLIKOBUMU XAPUOBUMU NPOOYKMAMU POCIUNHOZ0 NOX0ONCCHHS
€ BANCIUBUM 3AB0AHHAM 0epICcasHoz0 3nauenns 6yov-saxoi kpainu. [lpome namusne euxopucmanns 606ie coi na
Cb020OHI 0OMeNHCEHE Uepe3 HASIBHICMY Y HUX AHMUNONCUBHUX DEUOBUH, A CAME 8MICMOM DIMUH080T KUCIOMU, SIKA
30amna niosuwYysamU YmeopeHHs KUUKO8020 2a43Y. SHUSUMU 6MICT (imuno60i Kuciomu ¢ 60606uUx MONCAUBO Nid
uac npouecy npopowenis. Pociunnuil 6110k, kUil ¢ 0CHOBHOI0 CKAA006010 60606UX KYIbMYP, MAE 30amiicmv 00
AKYMYAAUTT HeOP2ZAHTUHUX MIKPOCLeMEHMI8, MPANCOHOPMYIOUU ixX 6 Opzaniuni opmu nio uac 3amouyeanis y npo-
ueci npopowenns. Q6 exmom docaioxcens 06pano pannvocmuzauii copm coi <Aamas»> 3 emicmom oinka 43,88 %
epoacaio 2018 poky 3 koaexuiiinozo poscadnuxa <Azpomexs (m. Kuis, Ykpaina). Xapaxmepucmuxa posuuiie ois
samouyeanns 6yaa iz Konyenmpauicro iooudy xanito 38 2/1000 cx® H>0, wo sionosioae emicmy 1100y 6 posuunax
41 mxe/2 i 3adosonvuse 1/3 % do6osoi nompebu 6 iodi. 3epno samouysanru na 48 zodun. B x0di docnidacenis
BUKOPUCMOBYBALU MemOo0 10H000MiNHOI xpomamozpadhii, aminoxuciomuui anarizamop AAA T-339M (Yexis)
ma xpomamozpag TM Shimadzu LC-20 (Anowis). Bmicm pimunosoi xuciomu eusnavaiu memodom Jama.
Bcemanosneno, wo 3azanvHuil 6Micm amMiHOKUCIOM Y HAMUSHOMY 3€PHI Y NPOPOUECHOMY 8 B0OHUX PO3UUHAX Ma
npopowenomy 6 pozuuni is emicmom todudy xaniro (KI) sbinvuyemocs 6id 288,8 do 443,6 ma do 562,6 mxz/2
Cyxux peuosui, 6ionosiono. Bueueno emicm Gimuno6oi KUcIOmMu ma 6CMAn06LeH0, wo ii 6MICM § HAMUBHOMY
3epui cmanosums 29,3 ¢/xe, npopowenomy y 600Hux posuunax — 8,6 ¢/xe, npopowenomy y posuuni KI — 3,2 2/xe.
3 nposedernozo excnepumenmy MoNCIUBO 3POOUMU BUCHOBOK, U0 NPOYec npopouenns 3epen coi y pozuunax KI
enausae na 36invuens emicmy aminoxuciom maiice na 50 %. 3asdaxu sucoxiil ziopogirerocmi Ginka y 2 pasu
30inviyemocs maca npopousenux 3epen. Ipunycxaemo, wo pozuun i3 KI ¢ cunepzicmom inaxmusayii ¢pimunogoi
kucaromu. Ilposedenuii KoMnieKc 00CAIOHCEHHs. € HAYKOBOK OCHOB0W OJsl BUKOPUCTIAHHS 3A3HAYEHOT CUPOBUHU
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1. Introduction

Providing the population with ecologically pure protein
products of plant origin is an important task of national
importance in any country [1]. However, the native use
of soybeans today is limited due to the presence of anti-
nutritional substances in them, namely the content of phytic
acid. It stops the fermentation of the oligosaccharides of
raffinose and stachiosis, which, getting into the intestine,
are absorbed with the release of gases [2]. In a healthy
adult, the stomach and intestines contain about 1 liter
of gas, while consuming legumes, the volume of gas re-
moved can reach three or more liters. The accumulation
of gases is affected by the quantitative content of phytic
acid [3]. Phytic acid is an antinutrient that binds nutri-
ents in the digestive tract, reducing their absorption and
removing them from the body as waste. It is possible to
reduce the phytic acid content in legumes during germina-
tion [4], during which the phytate content decreases by
30-50 % [5]. Plant protein, which is the main component
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of legumes, has the ability to accumulate inorganic trace
elements, transforming them into organic forms during
soaking during germination [6, 7]. The aforementioned
question is of particular relevance given the prevalence
of iodine deficiency states [8]. A method of producing
germinated soybean grain in an aqueous extract of kelp
Laminaria japonica or Laminaria saccharina is well-known,
which includes hydromechanical processing of grain and
grinding [9]. The proposed method allows to obtain a pro-
duct with iodine content, but the disadvantage of this
method is the low iodine content. Also, scientists have
not studied how the process of germination affects the
change in the amino acid composition of grain. Therefore,
the aim of this work is to study the effect of various con-
ditions of soybean germination on the change in amino
acid composition, and the content of phytic acid. This is
relevant and timely, and will solve the problem of iodine
deficiency diseases and chronic colitis. This study is of
particular importance given the possible use of these raw
materials in the technology of meat products.
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So, the object of research is selected «Diamond» early
ripe soybean variety with a protein content of 43.88 %,
2018 harvest from the Agrotek collection nursery (Kyiyv,
Ukraine).

2. Methods of research

The characteristics of the soaking solutions are as fol-
lows: the concentration of potassium iodide in the soaking
solution is 38 g/1000 cm® H»O, which corresponds to the
iodine content in the solutions of 41 pg/g and satisfies
1/3 % of the daily iodine requirement. The grain is soaked
for 48 hours. Analysis of the amino acid composition of
the studied samples is carried out by ion exchange chroma-
tography on an AAA T-339m amino acid analyzer (Czech
Republic) and a Shimadzu LC-20 chromatograph (Japan).
Samples weighing 0.3 g are poured into 10 cm? of dis-
tilled water and 10 cm?® of concentrated hydrochloric acid.
Samples are placed in a dry oven with a temperature of
130 °C for 8 hours. After that, they are filtered through
a filter and washed with distilled water. The resulting
solution is transferred to a porcelain cup and evaporated
on an electric stove to a volume of 0.5-1.0 ml pH (op-
timal 2.2+0.02 units) is measured. The resulting sample
is passed through a 0.45 um diameter membrane filter.
They are introduced into the chromatographic ion-exchange
column of the AAA T-339m analyzer. Further, the analy-
sis is carried out automatically and lasted 115 minutes.
After the analysis is completed, the obtained chromato-
grams are decrypted and the peak areas of each amino
acid are calculated. Tryptophan during acid hydrolysis
of the protein almost completely decomposes, therefore,
its determination is carried out on a Shimadzu LC-20
TM liquid chromatograph. The sample is subjected to
alkaline hydrolysis (NaOH) at 100 °C, 16-18 hours in
the presence of 5 % tin chloride). The hydrolyzate after
neutralization with a mixture of citric and hydrochloric
acids (for the prevention of drag) is analyzed on an amino
acid analyzer. The phytic acid content is determined by
the Lott method, which is based on the discoloration of
phytic acid with a solution of the complex anion of iron
disulfosalicylate to brown [10].

3. Research results and discussion

The influence of various conditions of germination on
the change in the amino acid composition of soybean is
investigated. The research results are shown in Table 1.

From the experiment it is possible to conclude that
the process of germination affects the change in amino
acid composition in the direction of its increase. The total
content of essential amino acids, such as valine, isoleu-
cine, tyrosine+phenylalanine, lysine, methionine, threonine
tryptophan, arginine, histidine increases from 148 (in na-
tive grain) to 238.7 (in sprouted in aqueous solutions)
and to 289.7 (germinated in solution with a content
of KI) u/g of dry matter. The total amino acid content
increases from 288.8 to 443.6 and to 562.6 ug/g dry matter,
respectively. Obviously, the process of soybean germina-
tion in KI solutions affects the increase in amino acid
content by almost 50 %. Due to the high hydrophilicity
of the protein, the mass of germinated grains increases
by 2 times, which is an important factor in the manu-
facture of sausages.

Tahle 1

Investigation of the influence of various conditions of soybean germination
on the change in amino acid composition

o | Ao | e conn i i of s
Essential amino acids: NatiYE Germinated i.n . Eerminate.d
grain | agueous solution | in KI solution
1 |valine 15.7 26.2 31.9
2 |isoleucine 13.6 216 26.4
3 |leucine 22.3 38.1 42.0
4 | tyrosine+phenylalanine 24.7 458 471
5 |lysine 26.3 37.3 52.8
6 | methionine 3.4 50 6.8
7 | threonine 9.1 14.7 18.4
8 |tryptophan 4.3 6.6 8.2
9 | arginine 21.1 29.5 410
10 | histidine 7.9 13.8 15.1
Essential amino acids content 148.4 238.7 289.7
Nonessential amino acid:
11 | cystine 2.1 3.1 4.1
12 |alanine 12.9 18.0 22.2
13 | aspartic acid+asparagine | 33.3 58.1 67.6
14 | glycine 10.8 13.2 200
15 | glutamic acid+glutamine | 63.0 90.9 122.1
16 |serine 18.1 20.6 36.9
Total amino acids content 288.6 443.6 562.6

The content of phytic acid in native soybean grain was
studied, which amounted to 29.3 g/kg. In the sprouted in
aqueous solution — 8.6 g/kg. In the sprouted in KI solu-
tion — 3.2 g/kg. Let’s assume that the process of soybean
germination affects the reduction of phytic acid due to
the launch of enzymatic processes that occur during shoot
germination, and KI solutions are synergists of this process.

4. Conclusions

Having studied the effect of various conditions of
soybean germination on the change in amino acid composi-
tion, it is found that the total content of essential amino
acids increases from 148 (in native grain) to 238.7 (in
sprouted in aqueous solutions) and to 289.7 (sprouted
in a solution with KI content) pg/g of dry matters. The
total amino acid content increases from 288.8 to 443.6 and
to 562.6 ug/g of dry matter, respectively. Having studied
the influence of various conditions of germination on the
phytic acid content, it is found that native soybean grain
contains 29.3 g/kg, 8.6 g/kg germinated in aqueous solu-
tions, and 3.2 g/kg germinated in a KI solution.
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