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Common bean specimens (Phaseolus vulgaris L.) of Kazakhstan, Rus-
sian and other foreign collections have been studied for protein content,
lectin and proteinase inhibitor activities. All studied specimens have re-
vealed high protein content (23.2% -30.8%) and lectin activity with its
relation to particular genotype and origin. In course of the study on the
lectin activity, a wide range of variations for this parameter has been found
for twelve bean specimens. The maximum difference between the speci-
mens has reached 17.5 mg / mL with highest values of 38.3 and 55.8
mg/mL. Two varieties, "Jubileynaya White" and "Zhuravushka" of Russian
selection, one local variety "Assol" and "The Iranian" of Iranian selection
have indicated the most expressed lectin activities. Trypsin inhibitor activ-
ity has appeared to be approximately twice higher than that of the chy-
motrypsin, and the highest inhibitor activity of trypsin and chymotrypsin
has been detected in the samples with the highest lectin activities. Apart
from investigating protein components activity, promising specimens have
been identified by testing the highest proteins content, lectin and pro-
teinase inhibitor activities which may serve as powerful sources of bean
protein components with reference of their effects on different cell models,
to develop biotechnological approaches for extraction and application to
agriculture.

Key words: Phaseolus vulgaris L., lectins, proteinase inhibitors, plant
protection.

AKYbI3, AKTUH GEACEHAIAITT XeHe npoTenHasa MHIMOUTOPAAPbIHbIH
MeALLIepi GOMbIHLLIA KA3aKCTaHABIK, PECEMAIK )KOHE LIETEA CEAEKLIMSACHIHbIH,
koaiMri - ypmebypluak  (Phaseolus vulgaris L) copT  yAriaepiHiH
CaAbICTbIPMaAbl TaAAQYbl XKYPri3iaai. BapAblk 3epTTeAreH copT yAriaepi
GEAOKTbIH >kdHE AEKTUHAIK OGEACEHAIAIKTIH >KOFapbl MeALlepiMeH
epeKlIeAeHAl, COHbiMeH Gipre OyA nMapameTp COpT YAMIAEPAiH reHOTMN
epeKLIEAIriHe >XOHe LLbIFY TeriHe 6aiAaHbICTbl. AEKTUHAIK GEACEHAIAITIH
3epTTey Ke3iHAe OCbl KOpCeTKillTiH KeH AMarno3oHAQ 63repeTiHi
aHblkTaAabl. CopTTap apacbiHAAFbl MAKCMMaAAbI aibipMatlbIAbIK 17,5 mr/
MA, OEATiHIH MakCMaAbabl Lweri 38,3 1 55,8 MI/MA apaAbiFbiHAQ GOAADI.
TpuUncuH MHrMOGUTOPAAPbIHBIH, GEACEHAIAITT XUMOTPUNCUH GEACEHAIAIrIHE
KaparaHAQ eki ece >Kofapbl OGOAAbl, COHbIMEH KOCA TPMUMCUH >KOHe
XUMOTPUMNCUH  MHIUOUTOPAAPbIHBIH,  JKOFapbl  GEACEHAIAINT  AEKTUHHIH
MeALLIEPi KOFapbl copTTapaa 6ankaAAbl. BEAOKTbI KOMMOHEHTTepAiH
GEeACEHAIAITIH 3epTTey HerisiHAe 0OEeAOK, AeKTMH >KeHe MpoTerHasa
MHIMOUTOPAQPbIHBIH,  MOALLEPi KOFapbl MEPCNeKTUBTI COPT  YATiAepi
AAbIHAbI, OAAp YPMeOYpLUAKTbIH ©HIMAIAIM >KOFapbl >KoHEe aypyAapfa
TypakTbl hopmanapbiH aayaa Gactankbl 6araabl MaTepra BOAA araAbl.

Tyiin ce3aep: Phaseolus vulgaris., AekTMHAEP, NpoTenHas MHIMOU-
TOPAAPAApPbI, TPUMNCKUH, B6CIMAIKTI KOpFay.

[MpoBEAEHO CpaBHUTEAbHOE M3yyeHue copToobpasLoB (acoAm
o6bikHOBeHHOM (Phaseolus vulgaris L.) ka3axcTaHCKOM, POCCUMICKON M
3apy6exXHON CeAeKLMM MO CoAepyKaHuio 6EAKOB, aKTMBHOCTU AEKTUHOB
M MHIMOBUTOPOB NpoTenHas. Bce m3yueHHble copToobpasLbl OTAMYAAMCD
BbICOKMM COAEpXKaHMeM OeAKa M AEKTMHOBOM aKTMBHOCTbIO, KOTOpOe
3aBMCEAO OT 0COBEHHOCTEN FEeHOTUMA U MPOUCXOXKAEHUS. [1pn n3yueHun
AKTMBHOCTU AEKTMHOB YCTAHOBAEH LIMPOKMI AMarnasoH BapbUMpOBaHMS
AQHHOTO ToKasaTeAs. MakCUMaAbHble pPasAMuMs MeXAy oOpasuamm
AOCTUraAn 17,5 Mr/MA Npu KpanHux 3HadeHusx npusHaka 38,3 1 55,8 mr/
MA. AKTUBHOCTb MHIMOUTOPOB TPMMCHMHA OblAa MPUMEPHO B ABa Pa3a BblLLIE,
YeM XMMOTPUMCUHA, MpMYeM HamboAbllas aKTUMBHOCTbIO MHIMOUTOPOB
TPUMCUHOB 1 XMMOTPUICMHOB OTMEYeHa AAS 06pasLoB C HanbBOAbLUEei
aKTMBHOCTbIO AEKTMHOB. Ha oCHOBe M3yueHus aKTMBHOCTM GEAKOBbIX
KOMMOHEHTOB  BblA@AEHbI MepCrekTMBHble 00pasilbl € HaMBOAbLIMM
coaepykaHrem 6eAKa, akTMBHOCTbIO AEKTUHOB M MHIMBUTOPOB NpoTerHas,
KOTOPbIE MOTYT CAY>KMTb LIEHHbIM MCXOAHBIM MAaTEPMAAOM AASI TOAYYEHUS
BbICOKOMPOAYKTUBHbIX 1 YCTOMUMBbIX K 3a00A€BaHMIM (hOPM (hacoAm.

Katouesble caoBa: Phaseolus vulgaris L., AeKTUHbI, MHTMBUTOPbLI NPO-
TenHas, TPUMNCKH, 3alMTa PacTeHWIA.
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Introduction

A holistic approach to plant protection issues and increasing lev-
el of environmental safety has become one of the most extensively
developing areas of modern agriculture. With this respect, develop-
ment of herbal medications for agriculture and medicine based on
various protein components looks quite relevant. The Republic of
Kazakhstan has a growing market potential for the effective applica-
tion of biological products in agriculture, livestock breeding, oil and
gas sector, and etc. However, Kazakhstan today has no large-scale
production of biological products, and current needs are satisfied by
importing such products from abroad. A range of microbiological
preparations have successfully been implied for the needs of indus-
try, agriculture, livestock breeding and environmental protection.
At the same time, development of phytogenic preparations does not
meet modern requirements. The use of herbal medications in com-
bination with modern farming techniques would pave way to better
use of not only soil potential but also proper implication of biologi-
cal potential of plants.

Beans does not belong to traditional crops of Kazakhstan,
though since recently the demand in beans has been registered to
increase year by year. Along with proteins possessing nutritional
value, legumes contain antinutrient compounds that are also belong
to proteins, including, in particular, lectins and enzymes such as glu-
canase, chitinase, proteinase inhibitors and a-amylase which play a
significant part in plant disease resistance and abiotic stress factors.

Two last decades have shown a great progress in the study on
plant lectin activity against pathogens, specifically nematodes and
insects [1, 2].

Proteolytic enzymes carry out a range of physiological func-
tions in living organism, starting from the digestion of dietary pro-
tein and seed stored proteins to the series of specific regulatory
processes. Important evidence in favour of active role of inhibitors
for proteolytic enzymes in plant defense against insects may be
observed in the studies revealing the induction of these proteins
synthesis in response to the damage of plant tissue intactness. The
systemic response to desintegration of a plant tissue is manifest-
ed by the onset of the synthesis of specific inhibitors in plants of
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different genera [3, 4]. For example, out of three
forms of soybean cystatin (Glycine max L.), only
one (L1) appeared to be constituent, while two
others (N2 and R1) were detected in response to
wounding or under methyl treatment being absent
in intact, unaffected plant [5].

Searches for effective insect proteinase inhibi-
tors are in progress being undertaken in different
directions. It is known that many of peptide pre-
cursors (propeptides), released at the activation of
proteinase zymogens, are able to serve as highly
effective inhibitors of mature enzyme molecules.
Inhibitors of proteolytic enzymes may play signifi-
cant part in plant protection, against insects as other
pests. Various nematodes invading plants cause usu-
ally significant damage of agricultural production in
Kazakhstan [6]. Protective role of plant inhibitors
could stretch out to a range of pests. As in the case
with insects and other pests, plant proteinase inhibi-
tors are able to inhibit enzymatic activity of patho-
geneous microorganisms.

Hence, there is a great need to study new sourc-
es of lectins and proteinase inhibitors for expansion
of researches in the field of agricultural biotechnol-
ogy and plant protection products. Hence, the aim
of present work is to classify bean specimen by the
content of protein components and identify new
sources of lectins and proteinase inhibitors for the
development a new generation of biological prod-
ucts on this basis.

Materials and methods

The study was carried out using common bean
(Phaseolus vulgaris L.) cultivars of Kazakhstan and
foreign collections which were available at the the
Department of Molecular Biology and Genetics,
al-Farabi Kazakh National University. 12 varieties,
and namely: «Aktatti», «Assol», «Biychankay,
«Zhuravushkay, «Pearl», «Iran», «Kamelia», «Red
Goya», «Pinto», «Ufa», «Fatima», and «Jubilee
White» harvested under crop rotation in the mountain
and steppe (plain) zones of Almaty region have been
used for investigation. The climate of the Almaty
region is sharply continental with average January
temperatures of -15 ° C on the plains and — 6...- 8
°C in the foothills, and average July temperatures
of + 16 ° C and + 24... + 25 ° C, respectively. The
annual precipitations comprise up to 300 mm in the
steppe zone, and from 500-700 to 1,000 mm in the
mountains. Vegetation season lasts 70-225 days in
the foothills and on the plain.

The protein content was determined by a
Kjeldahl method [7]. In the seeds rough protein

along with total content of soluble proteins in 0.2%
NaOH solution have been detected.

To determine lectin activity, the extracts were
obtained by homogenization of 2 g plant tissue in
6 ml of 0.9% Na-phosphate buffer. Lectin activity
has been determined by common techniques of the
reaction of hemagglutination [8].

Evaluation of lectin activity was performed
by the hemagglutination reaction with lectins in
rabbit or rat blood. Erythrocytes were isolated by
washing the blood five times with 0.2M sodium
chloride. The extent of lectin activity was assessed
either visually or by measuring the lectin titre. The
reaction was conducted at room temperature and
measured in 2 hours after the onset of titration.
Phytohemagglutinating activity of lectins was
expressed as the value opposite to minimal protein
concentration at which the hemagglutination was
observeable [mg / ml] "

The activity of proteinase inhibitors was
determined spectrophotometrically at 280 nm by
measuring cleaved products of protein substrate
treated by the enzymes (trypsin and chymotrypsin)
[9, 10]). Addition of inhibitors binding and
thus converting trypsin or chymotrypsin into
inactive complexes, is accompanied by reduced
extinction. Optical density was measured by using
a multichannel «Benchmark Microplate Reader»
spectrophotometer (BioRad, USA). All solutions
were stored at +4°C for not longer than a fortnight.
Substances under investigation were extracted
with distilled water at the ratio of 1: 4 000 at
+4°C overnight. Then the extract was centrifuged.
Trypsin/chymotrypsin activities were detected at
25°C in the resulting supernatant.

The activity of trypsin inhibitor (mg / g) was
calculated by using the formula:

ATI — CTR x (AETP — AEOIT) x VIR x K xK

EXTR  DEL’
VINH S AETS

where ATI is the activity of trypsin inhibitor, mg /
g of protein; C,, the trypsin concentration, mg; V.
the volume of trypsin solution, mL; V
of TI solution, mL; - the ratio of the extract vol-
ume to the weight of plant tissue; K, the dilution
index of TI solution; AETEST’ the extinction of test
sample; and AE ¢ the extinction of trypsin solution.
The quantity of trypsin inhibitors able to supress 1
unit of the trypsin activity, was counted as the unit
of the trypsin inhibitor activity. The experiment was
carried out in three replicas. Chymotrypsin inhibitor
activity was calculated using similar approach. The
content of the trypsin (or the chymotrypsin) inhibi-

TR,

NG the volume
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tors was expressed in milligrams of related inacti-
vated enzyme (trypsin or chymotrypsin) per 1 g of
the flour.

All the experiments were conducted in triplicates.
The outputs obtained have been statistically
processed to be presented in the figures as average
arithmetic meanings with standard errors.

Results

Common bean is distinguished as rich vegetable
crop supplied by highly digestible protein which is
valuable by its abundant amino acid composition.
According to a number of the authors, seeds of
common bean may preserve in average 20-30% of

Table 1 — Protein content in bean seeds (percentage to dry weight)

protein. However, the content and the quality of
seed protein in beans was shown to be significantly
depending on the genotype [11, 12].

Comparative study on bean specimens of
Kazakhstan and foreign breeding indicates their
variation in protein content ranging from 23.2%
to 30.8% in different accessions. Maximum
concentration was observed in such specimens
as Iranian (30.8%, foreign selection) and
«Zhuravushka» (30.7%, Russian selection). The
lowest content was found out in the «Red Goya»
(23.2%, foreign selection) and «Fatimay» (23.4%,
Russian  selection). Kazakhstan  specimens
«Aktattinand «Assol» have been shown to take
intermediate place. (Table 1).

Protein content,%

# Specimen Originating country Albumin-Globullin

Total,% T

fraction,%

1 «Aktatti» Kazakhstan 29.94+0.3 76.2+0.9
2 «Assol» Russia 28.7+0.5 76.6+£0.8
3 «Biychanka» Russia 25.6+0.3 80.5+1.0
4 «Zhemchuzhinay Russia 25.6+0.4 78.5+0.8
5 «Zhuravushkay Russia 30.7+0.5 73.6+£0.8
6 «Iraniany Iran 30.8+0.5 77.2+0.9
7 «Camellia» USA 26.6+0.7 77.8+0.8
8 «Pinto» USA 26.4+0.3 79.8+0.9
9 «Red Goya» USA 23.2+0.4 82.3+0.9
10 «Ufa» Russia 28.2+0.5 78.7£0.9
11 «Fatimay» Russia 23.4+0.4 77.3+£0.9
12 «Jubilee White» Russia 28.2+0.6 76.7£0.9

Bean proteins consist mainly of globullins and
albumins, which are considered to be more valuable
by their amino acid composition. Lighter solubility
in water and neutral salt solutions predicts greater
digestibility and, accordingly, higher biological
and nutritional value of these legume proteins. By
applying the consequent extraction method, it has
been shown that the albumin-globullin fraction
dominated in the seeds of all the bean varieties and
lines studied to make up 76.2-82.3%. Samples with
a maximum content of albumin and globullins have
been identified among foreign-bred varieties: «Red

ISSN 1563-0218

Goya» (82.3%) and «Biychanka» (80.5%). Minor
content has been attributed to «Aktatti» (76.2%),
«Zhuravushkay, and «Assol» (76.6%) varieties.

It is known that plants producing seeds abundant
in energy deposits normally accumulate significant
amounts of antinutritional agents, i.g. lectins,
proteinase inhibitors and etc. This is applied to
different phabaceous crops, and particularly beans.
With this regard, the next stage of current study has
been to assess the lectin activity of bean specimens.
The intensity of the hemagglutination reaction
depends on reaction conditions. That is why it is
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necessary to count the origin of erythrocytes and
procedures of their treatment. In the first series of
experiments, visual evaluation of the lectin activity
was undertaken by implying the hemagglutination
reaction with blood from rabbits and rats. Visual
grading of agglutinating effect allows quick,
impartial and quite precise determination of the
hemagglutination intensity.

Our experiments have established that the
hemagglutination intensity might decrease in case
of using the rabbit erythrocyte suspension instead
of that from rat blood. The hemagglutination
reaction with rabbit erythrocytes has slowered 1.5-
2 times when compared with rat erythrocytes, and
the intensity did not exceed 5 points for all of the
sample common beans tested.

At the same time in rat erythrocyte testing
system, agglutinating activity was rather high in all
specimens to vary, depending on the genotype, from
10 to 13 points. The agglutinating activity has been
shown to reach 13 points for the «Jubilee White»
and «Zhuravushka» varieties, 12 points for the
«Zhemchuzhinay variety, and 10 points for the Ufa

and «Biychankay varieties. Also, hemagglutination
reaction in the «Zhuravushka» specimen has been
noticed to start 2-3 min earlier, if compared with
other specimens revealing relatively high lectin
activity.

Further studies on hemagglutinating activity
were carried out by measuring the titre of lectins
exclusively in rat blood cells. These experiments
have revealed that all of the samples investigated
possessed quite high lectin titre in range of 38.3
—55.8 mg / ml !, independent of the bean origin.
At the same time, the degree of variation in lectin
activity among the specimens of the Russian
collection have been noted to be higher than that of
the samples from Kazakhstan and other countries.
Highest variation in these characters have achieved
17.5 mg / mL for the Russian specimens, 3.0 mg / ml
for domestic specimens, and 7.2 mg / ml for other
foreign accessions. Three bean varieties, «Jubilee
White», «Zhuravushka» and «Assol», have been
shown to possess the highest values of the lectin titre
reaching 55.8, 52.4 and 50.7 mg / ml -!, respectively

(Fig. 1).

Zhuravusika [l
Zhemcluz. .

Lectin titer (gl

Figure 1 — Hemagglutinating activity of bean seed lectins

«Fatima» and «Ufa» varieties have shown rather
low lectin agglutinating activities of 39.2 mg / ml
‘T and 38. 3 mg / ml !, respectively. By analyzing
these genotypes it has been determined that they are
differentiating in lectin activity. Most promising
specimens have been revealed to be «Jubilee White»
and «Zhuravushka» from Russian specimens, the

«Assol» variety from Kazakhstan specimens, and «The
Iraniany out of the number of other external specimens.
No correlation between the protein content and lectin
activity has been identified. The correlation index has
been estimated to range from r=-0.3 to r=0.6.

In the figure we can see the reaction of
hemagglutination of four different species.
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«Aktatti»

«Zhuravushka»

«Jubilee White»

«Assol»

A — Start

Figure 2 — The reaction of hemagglutination

In our experiments, the activity of trypsin and
chymotrypsin inhibitors in different bean specimens
has been determined. The activity of trypsin inhibitors
(ATI) has been shown to be approximately 2-2.2 times
greater than that of chymotrypsin (ACI). The ATI of
Russian varieties has been detected to vary from 2.5
mg / g to nearly 5.5 mg / g, whereas ACI has ranged
from 1.9 mg/ g to almost 3.3 mg / g (Figure 3).

Lectin proteins are located in different plant
organs, including shoots, roots, tubers, bulbs,
nodules and generative organs [13]. Its amount
and place in plant can be changed in a wide range.
Also activity of these proteins depends on different
factors (biotic and abiotic). In connection with
this information almost all parts of the plants were
checked. The highest activity in all species was
determined in seeds. «Aktatti» has demonstrated
hemagglutination in the first minute, «Zhuravushkay
and «Red Goya» in the second one. The reaction is
very strong and even 5-times water dilution could
not destroy agglutinates. Experiment with the specie
called «Camellia» has shown that the reaction

B — After 30 minutes

started later, but it didn’t impact on its power.

In other organs lectin activity is different. In
roots of the «Zhuravushka» reaction started after
15 minutes from the beginning of the process.
The first three dilutions have demonstrated
vivid agglutination, but the last two ones can be
characterized as moderate: erythrocytes went to the
edges of plate and formed a circle. The same effect
has been observed in seeds and leaves of this specie,
but the reaction started only after 30 minutes.

«Red Goya» has demonstrated synchronous
hemagglutination in leaves, roots and shoots after
20 minutes from the beginning. Reaction was
also moderate, erythrocytes formed a circle. In
case of «Aktatti» and «Camellia», reaction of
hemagglutination started in shoots earlier than
in roots and leaves. Hemhemagglutination was
moderate. After jolting the sediment was been
divided into several pieces.

According to Table 3 we can see the total amount
of lectins in seeds which varied from 20.7mg/100 g
1o 33.7 mg/100 g.

Table 2 — Lectin content in different organs of beans (mg of raw material/100 g)

Specimen Seeds Shoots Leaves Roots
«Aktatti» 33.7+1.6 22.840.8 20.8 £0.8 18.2+0.4
«Zhuravushkay 29.4+£1.8 18.3+1.4 16.4 £1.4 10.4+0.9
«Camellia» 22.3+4.2 12.2+0.7 11.5+0.5 8.7+0.2
«Red Goya» 20.0 £2.5 11.8+£0.9 11.3+0.8 8.5+0.3
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Figure 3 — The activity of trypsin (ATI) and chymotrypsin (ACI) inhibitors of seed in bean specimens

In leaves and shots the total amount of lectins
is almost the same, but it has not been higher that
22,8 mg/100 g. The lowest lectin content has been
determined in roots of the all species. Probably it is
connected to the undeveloped root system because
lectin activity in legumes depends on symbiosis
with microorganisms. According to lectin activity
all organs have been ranged in the following
order: seeds, shoots, leaves, roots. The activity of
trypsin and chymotrypsin inhibitors in specimens
of Kazakhstani selection has variegated lightly
between the varieties. Other foreign varieties have
also shown to possess different activities of trypsin
and chymotrypsin inhibitors; such activities have
been depicted to range from 2.8 mg / g to 5.7 mg /
g, and from 1.9 mg / g to 3.2 mg / g, respectively.
Among the specimens studied, «The Iraniany,
«Zhuravushkavand «Assol» have been marked

as indicating highest ATI and ACI values: 5.5 mg
/ g and 3.3 mg / g for «Zhuravushka»; 5.7 mg /g,
and 3.2mg / g for «The Iranian», and 4.3 mg / g
and 2.7 mg / g for «Assoly», respectively. Notably,
these specimens have been also remarkable by
high protein content. Statistical assay has shown no
correlation between protein content and ATI. The
correlation index r has ranged betweenr=0.01 and r
=-0.60. No significant linkage has either been found
between lectin activities and proteinase inhibitors.
The correlation index has changed from 0.2 to 0.4.

Discussion

Wide distribution of phabaceous crops in world
agriculture is primarily explained by their ability to
accumulate and store in seeds and vegetative organs
large amounts of excellent, easily digested protein
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enriched by essential amino acids. When compared
with the cereals, beans conclude in the seed 1.5-
2.5 times higher quantity of protein-containing
substances. Detailed composition and exact ratio
of protein fractions is significant part of qualitative
characteristics for bean protein complexes. In
this study, comparative analysis of bean varieties
and lines by the protein content quantification,
identification of protein-rich genotypes has been
fulfilled to summerize that protein content and
quality have occurred to be dependent on particular
genotype and specific growth conditions (Table 2).
Similar results were earlier shown for other
phabaceous plants [14, 15].

Phabaceous beans are known to include also
non-food components, such as lectins, inhibitors,
etc. Presence of non-dietary compounds in crops
is, in most of the cases, an adaptive trait which had
developed in the course of evolution. Proteinaceous
antinutritional components, such as lectins and
proteinase inhibitors, play an important role in
plant defence against insects and plant pathogens.
Nowadays, negative impact of antinutrients on
the viability of certain pests is being successfully
examined with assistance of a broad spectrum of
plant lectins [16-19]. Plant proteinase inhibitors
are capable of effective inhibiting the activity of
serine and cysteine proteinases active in the insect
digestive tract, thereby abolishing insects survival
and diminishing their biomass and development
[20]. Several studies have shown that damage of
tomato and potato aerenchyma (air-conducting
tissues) by Colorado beetle or its larvae may cause
a rapid induction of plant trypsin and chymotrypsin
inhibitors [21].

Virtually, all phabaceous plants contain non-food
components which amount may increase in response
to environmental conditions. Concentration of bean
toxic substances has been evidenced to exhibita wide
range of variation to be determined by the genotype,
vegetation and harvesting conditions, as particular
place of production for the beans. While examining
the lectin activity among 12 bean accessions from
Kazakhstan, Russian and other foreign collections,
it has been established that the highest difference
between the samples could reach 17.5 mg / mL at
the extreme values of this parameter making up 38.3
and 55.8 mg / ml (Fig. 1), which is consistent with
other data [22].
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According to scientific sources, common laws
of lectin activitiy in plant development have been
described. [23]. Its activity increases in mature seeds
and also it can be changed in dependence on abiotic
and biotic factors. The lowest content of lectins has
been determined in roots. Visibly it was because all
experiments were conducted on 14-days shoots with
weak roots and lectins activity in legumes can not
exist without symbiotic microorganisms locating in
this part of plants. Studying dependence of lectin
localization and its amount in different tissues and
steps of development expands our knowledge about
the main functions of these chemicals and helps
unveil its diversity.

Previously, it has also been repeatedly speculated
that high activity of trypsin inhibitors, for instance, in
soybeans, stemmed out from evolutionary selection
as a method of plant protection from attacks of
pathogens and elimination by animals and birds. Low
ATI was, as a rule, the character intrinsic for those
accessions which turned out to be poorly adapted to
growth conditions [24]. In our experiments, varying
activity of trypsin and chymotrypsin inhibitors may
witness in favour of diverse stability of the varieties
and lines under research (Fig. 2). For example, the
«Zhuravushka» specimen, resistant to bacterial
diseases, has been noticed to possess the highest
activity of proteinase inhibitors. Further studies
should clarify the relationships of the activity of
proteinase inhibitors and intervarietal sustainability
in bean collections to the most common pathogens
typical for Kazakhstan involved in the formation of
protective mechanisms for plants. Such studies are
currently being conducted for wheat, barley, lupin
and other valuable crops [25, 26-27].

Thus, the study has shown a wide polymorphism
of various bean specimens by their content of protein,
lectin activity and proteinase inhibitors. Samples
with high activity of these protein components by
means of bio-screening described in this paper may
serve as a valuable stock resource of bean lines to be
highly resistant to diseases and also, on their basis,
the source of bioproducts advanced by agriculture.

This work has been carried out as part of the RK
MES Project: 0825 / GF3: Study of the biological
activity of the protein components of promising
bean specimens and producing cell cultures with a
high lectin content. (GR Ne: 0113RK00269).
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