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In a previous study [1] we have dealt with the role of trypsin inhibitors (TI) in tern
of resistance to virus in various soybean genera. Some previous studies ([4] for exampls
about the release of protein proteinase inhibitors (PPls) of certain Papillionaceae fami
plants into the soaking 11:&1_5@1 have raised a hypothesis on the role of PPIs in protection an
resistance against pest invasion into the germs. This paper presents some results abo
the release of PPls from seeds of 7 sovbean genera with different resistance properties int

the soaking media.
[. METHOD OF STUDY

Dormant seeds were provided by the Institute of Agricultural Sciences. Preparir
seeds for study: Dormant sovbean seeds from 7 samples with same mass were soake
in the same volume of water in small travs, after the determined time (12, 24, 48 ar
72 hours), a certain volume of soaking solution was taken for trypsin inhibitory activit
(TIA). chvinotrypsin inhibitory activity (ChIA) and proteolytic activity (PA) analysis. |
order to eliminate the effect might be caused bv the growth of microorganisms during se
soaking period, in a parallel experiment sample was carried out in the same way but wif
an addition of 0,02% sodium azide antibacterial.

TI, ChI bands were detected by Hanspal method [2]. Electrophoretic mobility w
represented by the Rm value, defined by:

distance between the starting point to PP1 — band

!?”f =

distance between the starting point and the bromophenol blue

Proteinase band was detected by Heussen and Dowle method [3]. Proteolvtic actj
itv (PA ) was determined by the modified Anson method [5]. Proteinase inhibitory activi
was determiined by the difference of the enzvme activity before and after treatment wi
mthibitor solution for 10 min. One inhibitory unit (IU) is the amount of inhibitor th
decrease the activity of 2 me by 50%.

Chemicals used in the studv reach the PA level.
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I1. RESULTS AND DISCUSSION
The release of TI from soybean seeds into the media during the soaking
TRETR S

Fhe resnlts of the study (Fig. 1) showed that the changing of the TI release from
s saiuple seeds nto the soaking media have relatively similar manner: after 12
e 21 honrs soaking, the level of T1 release of seed samples 0.7-1 [U /g of diry matter,
csenting about 1.3-2% of the total TIA existing in the seed. As soaking continues
1% hows, the total TIA in the soaking solution reached 2.3-4.3 [U/g of diy matter
Csenring about 6-13% the total of TIA present in the seed. On the third day soaking
orrs ) TIA level in the soakimg solution of two virus resistant genera samples (CV
e e ) decreased. Figlloalso indicated that the release of Tl into soaking solution was
it i the case of two virus resistance genera samples (CV and Cuc), representing
joo than 13% of the total TIA present in the seed (Table 1); on the contrary, the virus

foomed genera sample (V74). had lowest TT release level (6,2%) (Table 1),

| Samples f;f;"(‘ﬁ} TIA KIA S&i‘;‘?f) TIA KIA

[\ 0.79 0 9.50 11.80
[\ 0.81 0 8.61 10.5

[\ 0.77 0 8.96 13.00
X 12 1:.17 0 48 8.07 13.90
-, tinfected virus) 0.84 0 5.47 13.20
V tanti virus) 1.38 0 10.02 153

Ut (anti virus) 1.26 0 12.35 13

[V 3.40 0.92 4.50 13.80
[V 3.20 0.62 3.94 16.80
[\ 2.86 1.36 5.b2 18.90
X 24 3.32 0.97 72 5.12 17.10
-, tinfected virus) 2.46 0.61 3.03 15.71
V (.ntl virus) 3.25 1.04 6.74 20.00
Ut {anti virus) 3.64 1.08 : 9.48 20.00

Table 1. PPI released from seeds into the soaking solution
(% of the initial PPI in dry seeds before soaking)

For better understanding of the release mechanism, eliminating other eventual im-

Wi the experiment was reproduced in totally identical conditions except the addition

thacterial (sodium azide 0.02%) into the media. The obtained results showed also a
Jease of TIs from the seeds into the media. however with a lower level, reaching about 57-
) tnocomparison with TTA of the soaking solution without antibacterial. Mayvbe in the
nut tions of media without sodium azide, the activity of microorganisms has enhanced
i rong release of Tls from the seeds into the media, as protecting factors. In both
mictions-with and without antibacterial, the TI release level of two genera samples CV

1 F
i

i C'ue were the highest.
The study of T1 changes during the germination process [1] as well as the release

FD from seeds of the sovbean genera samples with different viral resistance showed dif-
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Fig 4 @ Proteinase clectrophoretic pattern of soaking
solution and extract from imbibited seeds.

2. The release of Chl from soybean seeds outwards during soaking process

I'he obtained rvesults (Fig, 3) showed that like TIA. after 24 hows soaking. tln
h

oA release ncreased. At 72 hours. ChIA i soaking solution of the samples reachec
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about 105 to 1.54 IU/g of dvy matter equal to 15-18% the total amount of ChIA iy 1k
seeds (Table 13, Both CV and Cuc samples had Chl release level stronger than ot
satnples.

The electrophoresis spectrum on PAGE 12 5% with SDS substrate showed that th
senera samples had 2 Chl bands, out of which the 0.8 band was the main one. In genera
hetween the genera samples there were no significant difference in terms of electrophores
<pecirnm.

By using the method of proteinase detection on gel according to Heussen and Dow|
3. we have identified from both seed soaking solution and soaked seed extract a proteinas
band with Rm = 0.03 like in the dry seed extract. Observation of electrophoresis spectrul
ol sonking solutions showed also clear Llh‘fﬂrpuc'f'ﬁ between virus infected genera samiple an
other genera samples. On electrophoresis spectiunt of genera sample V74, there was a
appedrance of another rather sharp new proteinase band with R = 0.4. May be ther
1s a correlation between the appearance of this proteinase band with the non abundai
secretion of TI and the non appearance of a new TI band with Rm = 0.91 in sample V74

In the past, while studving the release of Tls from Leguminosae seeds into th
soaking media, Hwang [4]. Wilson [6] thought that it was a particular mechanism of Pi
pilionaceae plants, and thev might have a role in protecting the gt--rmi{:au-»d plant agains
the mvasion of Papilionaceae plants. However, these studies usually focused on the quar
tityv, no author touched upon. identified Tls in soaking media by electrophioresis with SD
and substrate, confirming that these TI belong in fact to the seed.

At the same time no study compared, dealt with PPI released from soybean ger
era satples with different virus resistant properties. Therefore the results that we hay
obtained contribute to complement and clarifv the role of PPIs in terms of resistance i

veeetal, namely in our case, the soybean.

CONCLUSION

Erom the obtained results we have drawn the following conclusions:

| In the conditions of media with and without antibacterial sodiwm azide 0.02%
there was a release of T1 Chl from the seeds of 7 sovbean genera samples into the soakin
media. The amount of T1 Chl in the seed soaking solution reached maximum after 48 hj
and T2hrs, respectively.

2. Out of the 7 studied genera samples, 2 virus resistant genera samples CV an
Cuce had highest TIA and ChlA levels in the soaking solution.

3. PPI electrophoresis pattern of the seed soaking solution had about 4 T1 band
2 Chl bands. Unlike other samples, in the virus infected genera samples the TI band wit
R = 0.91 did not appear. On the contrary. in T1 electrophoresis pattern of virus resistai
genera samples CV oand Cue, this band appeared the most sharply. Besides, these tw
satnples had a small band with R = 0.46.
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NGHIEN CUU SU THOAT CAC PPI TU HAT bAU "1"@}'05;(;
VAO MOI TRUONG TRONG QUA TRINH NAY MAM

Lé Trong Quang, Pham Tran Chau
Trung tam Coug nghé Siuh hoc

Pai hoe Quoc gia Ha 1o

Cong, trinh nay gigi thicn két qua nghien cirn qua trinh tiét PPI cia 7 mau giong
A rong vio moi rdmg ngam nhim B sang t6 them vai tro, chite nang bao vé cia
Pi o thiee vat. Tir edce két qua thu dwge chinig toi nit ra mot s6 két nan: |

I Trong dien kien moi tiromg ¢6 va khong ¢6 ¢hat khang khnan uatri azit 0,.02%
o tiet cac TE KI tir hat 7 mau giong dau tirong vao moi traong, ngam. Luegug Tl
i dung dich ngam dat cue dai san 48 gio ngam, con doi véi Kl 1a sau 72 gio.

2 Trong sO cac mau giong. nghien eiru 2 man giong CV va Ciic (giong khdng vi
1w oed mire tiet T KI v mioi trirgng cao nhat.

3 Pho dien di PPI trong dich ngam hat phat hién thiay 4 bang TI, 2 bing KL
Lone giong nhir cac mau giong khace, bang TI ¢6 Rm = 0.91 & mau uhiew virut (V 74)
i b khong xnat hien. Ngiroc lai bang nay ¢ cac man khiang virut (CV va Cice) kha
g, Mat khae & 2 man giong khang virut ¢on xuat hien thém mot bang nho ¢6 R =



