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khac nhau ctia than va hat cay t6 moc (Caesalpinia sappan L.)
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Tém tit. Cong trinh ndy nghién ciru tac dung cua dich chiét tir c4c phin khic nhau ctia than, hat
cdy t6 moc (C.sappan) dén hoat do ciia mot so proteinase. Cac két qua nghién ctru cho thay

Dich chiét tir phdn vo ciing nhur phin gd than ciy C. sappan déu cé hoat tinh trc ché trypsin
(TIA) va hoat tinh trc ché chymotrypsin (ChIA). TIA , ChIA cta phan g va 13i g theo thir ty vao
khoang 6,11 1U va 22,44 1U/100 gam nguyén li§u ; TIA , ChIA cua phfm vO thén theo thir ty vao
khoang 52,45 IU va 74,94 1U/100 gam nguyén liéu. Dich chiét tir hat C. sappan ¢6 TIA, ChIA va
chit wc ché poteinase cia P.aeruginosa (PPsIA): TIA, ChlA clia vé va nhin hat khéng khac nhau
nhiéu, theo th{r tir, vao khoang 3000 va hon 10000 mIU/g. Tuy nhién, PPSIA cia vé hat cao hon
nhén hat khodng 5 lan, dat khodng 1700mIU/g

Phd dién di TI, ChlI cia dlch chiét nhan hat C. sappan tuong ty nhau: ¢6 it nhit 7 bang, tap
trung & 2 vung, vung thir nhét c6 49 di dong dién di (Rm) tuong duong véi céc protein ¢6 Mr 16n
hon 43kD, vung thir 2 (c6 it nhit 3 bang) tuong duong v6i cic protein ¢6 Mr tir 20-30 kD va |
bang vao khoang 14 kD. Céc bang PPsI ¢6 Rm tuong img véi céc protein ¢c6 Mr 16n hon 67 kD.
Sic ky qua cft Sephadex G-75 hoac G-100 nhin dugc mdt dinh hoat dong (D2), dat hi¢u suit hon

90%, hoat d0 riéng ting tir 3 — 4 lan.

1. M& diu

Cay Caesalpinia sappan (Cs) c6 nhiéu &
mdt s6 tinh mién nii nudc ta, gb than cay cb tac
dung khang khudn, khang viém, ti€u viém, va
sir dung dé diéu trj mot s& bénh nhu bénh thap
khop, viém v.v... va ciing dugc dung lam chat
méu [1-3]. Cho dén nay da c6 nhiéu cong trinh
nghién ciru thanh phin héa hoc cla gb cay C.
sappan, nhung chua c6 coéng trinh nao nghién
clru cac chit rc ché proteinase cia ciy nay.
M5t s6 chat irc ché proteinase (PI) ciing ¢4 tac
dung khang khudn, ngin can qua trinh x4m
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nhép cta vi khudn, virus, ky sinh tring vao co
thé chu, c6 tac dung khang viém v.v.... Vi vy,
cac PI ciing 1a ddi twong di va dang duge
nghién ciru d& phat trién thubc [4], mot sd da
dugc thuong mai héa [5]. Nghién ciu cua
chiing toi v& PI dd bit d4u tir hon 20 nim nay
[6,7], da phat hi¢n va ing dung dugc mét s6 PI
qui nhu cac PI clia hat gac.

C.sappan thudc ho Caesalpiniaceae, hat cac
cay ho nay thudng giau PI nhung cho dén nay
chua tim thdy cdc cong b vé PI cua C.sappan.
Cong trinh nay nghlen ctru tac dung cua djch
chiét tir cac phan khic nhau cia thin, hat
C.sappan dén hoat d9 cua trypsin, chymotrypsin,
va proteinase tach tir Pseudomonas aeruginosa;
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nghién ciru sy phan bd, diéu kién tach va tinh
sach so bg cac chit e ché proteinase tir hat clia
chung

2. Nguyén li¢u va phwong phap

Nguyén liéu: - Qua va hat C..sappan do
Thac si Nguyén thi Hoa, Trung tim Trdng va
ché bién cay thude, Vién Dugc liéu Trung uong
cung cép

Hoa chét: Trypsin, Chymotrypsin, Albumin
tinh khiét ciia hang Sigma. Casein cia hdng
Kanto chemicals co., INC, Coomasie brilliant
blue G-250 cua hiang ICN Biomedicals, Inc
(Puc). Cao thit cua hang Merck (Duc), Peptone
(Trung Qubc).

vO mem Qo

- Agar cua hing Merk (Pirc). Mang loc vo
khudn Minisart 0,2 um ctia hang Sartorius. Cac
hoa chit khac dat d6 sach phan tich.

- Phuong phap

+ Xéac dinh protein theo _phwong  phap
Bradford [8], dung albumin huyet thanh bo lam
chuan, do d¢ hap thy & budce séng 595nm.

+ X4c dinh hoat d§ e ché trypsin (TIA),
chymotrypsin (ChIA) theo phuong phap Anson
cai tién [9]. Mdi don vi e ché (IU) 1a lugng
chat e ché lam giam 50% hoat d§ cia 2mg
enzyme.

+ Dién di protein trén gel polyacrylamide
(PAGE) theo phuong phap Laemmeli [10]

+ Dién di phat hién cac bang chit uc ché:
gel c6 co chat casein, sau khi dién di két thuc,
xtr ly voi enzyme tuong (g, & vi tri ¢6 cht (rc
ché proteinase sé& tao thanh cac bang c¢6 miu
dam trén nén gel sang hon.

+ Sic ky qua cot Sephadex G-25 (cft cé
kich thuée 1,1 x 55cm, cén bang voi dung dich
acetic acid 0,005M); Seoadex G-75 (cOt cd
kich thudce 1,3 x 79 ¢m, can bang v6i dung dich
dém Sorensen 1/15M, pH 6,5) ; Sephadex G-
100 (cot c6 kich thuéc 1,8 x 89cm, can bing
voi dung dich dém Sorensen 1/15M, pH 6,5),
rat protein cling bang cac dung djch c4n bing
cdt tuong ng.

+ Nubi vi khuén, tach proteinase cua P.
aeruginosa nhu da mo ta trudc day [11]

3. Két qua va thio luin

3.1 Hoat dj tic ché trypsin (TIA) va hoat dj tic
ché chymotrypsin (Chld) cua thdn cdy
C. sappan

Téch riéng than cdy thanh ba phan: 16p vo
(V), phan gd (G) va phén 15i giira (L). Ty 18
trong lugng cua mdi phz)in V, G, va L so voi
trong lugng todn than theo thir ty vao khoang
39,5, 52,0 va 8,4%. Dé lya chon dung djch chiét
rat TI va Chl , da sir dung cac loai dung dich
sau: dung dich d¢ém Sorensen M/15 pH 6,5,
dung dijch ethanol 50% va dung dich NaCl
0,9%.
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Bang 1. Ham lugng protein, TIA, ChlA cua than C. sappan khi sit dung
cac loai dung dich khéc nhau dé chiét rat
Mau Dung dich Protein TIA ChIA
ding dé chiét ~ mg/gam  tdngsé  HDR tongsé  HDR
(mlU/gam) (mlU/mg protein)  (mlU/gam) (mIU/mg protein)
Vomém  Dém Sorensen. 1,46 7,11 4,85 19,00 12,95
(vo thén) Ethanol 50% 26,06 524,50 20,13 749,40 28,75
NaCl 0,9% 0,94 11,18 11,92 20,80 22,17
bém Sorensen. 0,81 1,97 2,44 14,85 18,35
G6 Ethanol 50% 3,67 19,45 5,30 50,05 13,63
NaCl 0,9% 0,68 27.53 0,00 0,00 0,00
Pém Sorensen. 2,20 14,27 6,50 29,20 13,30
Lai Ethanol 50% 12,15 41,62 3,42 174,37 14,35
NaCl 0,9% 0,45 12,71 28,24 0 0
nil mlU
mg
- 600
) 200 @ ¢ @ a5
a . ) - - A S2
; ) ay -
(a) (b) (c)
Hinh 1. TIA (a), ChIA (b), Protein (c), tinh theo ty 1& % trong lugng mdi phﬁn so v&i toan than,
1.Vd;2. g6; 3. Lsi.
S1: chiét bing NaCl 0,9% ;
S2: chiét béng dém Sorensen 1/15M ;
S3: chiét bing ethanol 50%.
Bang 2. Protein, TIA, ChIA ctiia mdi phn tinh trén 100g thén (theo ti 1 % trong lugng ciia m3i phin
so voi toan than (100g thén c6 39,5 g vo mém; 52,0 g gdva 8,5 gldi)
Chitieu  Dungdjchdingdé Vémém Go Lai Tinh tong so HBR
phan tich  chiét rut céc phén cua (mIU/mg
100 g than protein)
Pém Sorensen 57,97 47,36 18,50 123,83
Protein Etanol 50% 1029,89 191,02 102,18 1232,09
(mg) NaCl 0,9% 37,15 35,39 3,78 76,32
bém Sorensen 208,98 102,53 102,01 413,52 3,34
TIA Etanol 50% 20728,24 1012,37 350,02 22090,63 17,93
(mIU ) NaCl 0,9% 441,83 0 106,89 548,72 7,19
Pém Sorensen 750,88 772,94 244,06 1767,88 14,28
ChIA Etanol 50% 29616,28 2605,10 1466,45 33687,83 27,34
(mIU) NaCl 0,9% 822,02 0 0 822,02 10,77




264  H.T.Ha, P.T.T. Chdu / Tap chi Khoa hoc DPHQGHN, Khoa hoc Tw Nhién va Cong nghé 24 (2008) 261-270

Két qua trén bang 1 cho thiy TIA va ChIA
trong dich chiét ethanol 50% cuia V, G ciing
nhu L ludn cao hon & cac dich chiét khac. Tir
s6 liéu & bang 1 c6 thé tinh duge dich chiét
ethanol cia 100g vo than c6 TIA , ChIA theo
thir ty vao khoang 52,45 IU va 74,94 1U; TIA,
ChIA cia phan gd thip nhit, néu tinh tong
TIA, ChIA cua ca gS va 161, theo thir tyr vao
khoang 6,11 TU va 22,44 1U/100gam, thip hon
céc gia trj twong Ung cua vo mém khoang 8,5
va hon 3 14n. Két qua nay ciing cho thiy: ChIA
luén cao hon TIA, giéng nhu két qiia nghién
clru trude ddy cua ching t6i ddi véi nhiéu cay
thubc khac [12].

Dya vao ti 1é trong lugng ciia mbi phan V,
G, L so vai trong lugng toan than dé tinh
protein, TIA, ChIA cé trong 100 g than, cling
cho thiy: protein, TIA va ChIA trong DC
ethanol ciia phan vo than (V) van cao hon cic
phin khéc, mic du né chi chiém 39,5% trong
lugng cua than (bang 2, hinh 1). Do d9, TIA,
ChIA cua phin vo luén chiém ti 1¢ % kha cao
cia tong TIA hodc ChIA cua than, trong dich
chiét ethanol hodc NaCl c6 thé chiém dén hon
80% (hinh 2)

TIA

Oloi
Ogo

Bvo mem

ChiA

100%
80%
0% Oloi
-, Ogo
#vo mem
20%
e g i o i i L
derm sorensen  NaCl 0,9% Ethanol 50%
b)
protein
Lol
D% D 'O;
Ogo
40
Bvomem
%
& %, thano %
9]

Hinh 2. TIA (a), ChIA (b), Protein (c) tinh theo %
cla tdng protein hodic TIA hogc ChIA ciia toan than
khi chiet bang cac dung djch khac nhau.

T6ém lai, ta thiy phdn vo than (V) c6 ham
lugng protein, hoat 36 tc ché trypsin (TIA), uc
ché chymotrypsin (ChIA) cao hon hin cac phin
khac cua than. Diéu nay c6 thé vi phdn V ¢
chira mach libe nén gidu cic chit hon so vdi
phdn g8 cdy. Trypsin va chymotrypsin la cic
proteinase c6 trong hé tiéu hod cta nhiéu dong
vat, TIA va ChIA trong phéan V cia ciy cao
cling co thé 1a dé thyc hién chirc ning bao vé
céy.
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3.2. Hoat dg iec ché proteinase (PIA) cia v va
nhan hat chin.

Cac két qua nghién clru trudc diy cua
chiing t6i & hat cac cdy ho bi [6] cho thiy hat
cang gia TIA cang cao, ngay ca & giai doan mat
nudc (desiccation), vi vdy, chung tdi ciing da
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nghién clru va lya chon dugc hat & giai doan cé
PIA cao, goi la hat chin. Sy phan bd TIA & cac
phin cua hat ciing khong déng déu, vi viy
chung t6i da tach riéng vo hat, nhan hat chin va
xéac dinh hoat d¢ e ché proteinase (PIA) & mdi
phin.

Bang 3. Ham lugng protein, hoat d¢ uc ché proteinase (PIA) cua v va nhén hat C.sappan chin

Vo hat Nhan hat
Chi tiéu Tinh theo Tinh theo trong  Tinh theo Tinh theo trong
Phan tich trong lugng lugng khd trong lugng lugng kho
tuoi - tuoi
Chat khd (%) 79,1 67,96
Protein (mg/gam) 5,18 7,81 8,20 12,06
PPsIA (mIU/gam) 1709,00 2160,55 312,60 459,97
TIA (mlU/gam) 2861,10 3617,06 3020,00 4443,79
ChIA (mlIU/gam) 11.453,60 14479,90 10498,05 15447,39

Két qua & bang 3 cho thay TIA va ChIA cla
vo va nhan hat cao hon TIA, ChlA cuia vo than
khoang 5 dén 14 lan. So sanh giita vo va nhén
hat, ta thdy TIA va ChIA khac nhau khéng
nhidu, nhung hoat d6 wc ché proteinase
Pseudomonas aeruginosa (PPsIA) cia DC vo
hat cao gap hon 5 lan PPsIA cua DC nhan hat,
Thir hoat tinh khang khuin (hinh 3) cho théy
DC vo hat c¢6 tic dung wc ché sinh truomg

Pseudomonas aeruginasa va Staphylococcus
aureus 5 (phan lap tr mu vét thuong). Tuy
nhién khi dién di DC voé hat da khong phat hién
dugc bang protein hodc bing PI nao. C6 thé
PIA ctia DC vo chi yéu la do nhitng chat phan
tir thap, khong phai protein? Van dé nay dang
duge tiép tuc nghién ciru. Cac thi nghiém tiép
trong cong trinh nay chi sir dung nhén hat.

b)
Hinh 3. Hoat tinh khéng khuén cua dich chiét vo hat (a): S. aureus ; (b) P. aeruginosa.
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3.3. Tham do diéu kién chiét rut cdc chdt irc
ché trypsin (TI), tkc ché chymotrypsin (Chl) tir
hat C. sappan. Dé lya chon dung dich thich hgp
chiét rat cac chit (rc ché ching t6i da sir dung 4
dung dich thudong dung la: nudc Mili Q, dém
Sorensen 1/15M pH 6,5, dung dich acetic acid
0,005M, dung dich dém natri acetate 0,02M pH
4,5.

Két qua xac dinh cho thdy TIA trong dich
chiét (DC) bang dém Sorensen pH 6,5 cao hon
cac djch chiét khac, gip gin 2 lan TIA trong
DC pH axit; ChIA & cac DC acid tuy c6 thip
hon cac DC khéac nhung khéng nhiéu. Tinh hoat
46 riéng cuia TIA, ChlA ciing cho két qua tuong tir.

Phd dién di protein, TI, Chl cta 4 loai DC

Pé so sanh k§ hon kha nang chiét rit cac
PI, chung t6i dd sir dyng phuong phap di¢n di
trén gel polyacrylamid (PAGE).Két qua dién di
protein (hinh 4a) cho thiy phd dién di protein
cia cdc DC kha tuong ty nhau vé sb biang
protein ¢6 khéi lugng phan tir thip. Tuy nhién,
& DC béng dém Sorensen (cdt 2) ciing nhu DC
bang nudc (cdt 1), cac bing protein phan tir I6n

(a)
Hinh 4. Phd dién di protein (a), ChIA/TIA (b) hat Cp trong cac dung djch chiét khac nhau.

1. Nuée Mili Q

(di dong cham) co nhiéu hon so voi 2 dung djch
con lai. Piéu nay 1a do & pH thip (4,5) mot sb
protein phan tir 1on c6 thé da bj két tua.

Str dung phuong phép PAGE dong tring
hop véi co chét casein 0,1% la phuong phap
nhay, cho phép phét hién truc tiép mot cach diy
du cac TU/ChI tir m6t lugng rat it djch chiét tho
(<20 microlit) ma khong can phai tinh sach,
thich hgp cho viée diéu tra, so sanh “bd” PI cia
mau. Két qua cho thay: phd TI va Chl cua 4
loai dich chiét déu tuong tu nhir nhau, ¢6 it nhat
7 bing, duge danh s tir 1-7 theo 4§ di dong
dién di ting din (hinh 4b). Cac bang TI/ChI 4,
5, 6 c6 o di dong rit gin nhau, tap trung thanh
mot ving, tuong (ng v&i ving protein chi yéu
(hinh 4a) cia cac DC. Cac bang TI/Chl 1,2,3
kha rd nét nhung cac bang protein tuong tmg lai
m& nhat (nhét 1a & cot 3 va 4), chimg to céc
protein ¢4 hoat tinh c ché nay chi chiém ti 1é
théap trong tong protein ciia DC.

Céc két qua nhan dugc cho thay dé chiét rut
duge nhiéu TI va Chl nén sir dung dung dich
dém Sorensen 1/15M pH 6,5.

(V8]

~ N A

(b)

2. Dung dich dém Sorensen 1/15M pH 6,5

3. Dung djch acetic acid 0,005M 4. Dung djch dém natri acetate 0,02M pH 4,5.
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3.4. Tach cdc PI cua hat C. sappan bdng phwong phdp sdc ky qua ct Sephadex

P OD750nm

|

\

| |

‘ )}
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‘

|

1

(a)

(b)

(©)

Hinh 5. Sic ky qua c6t Sephadex - G25 (a), Sephadex -G75 (b) ; Sephadex-G100 (¢)
—o0— : protein (OD 595nm/ml) ; —=— TIA (OD750nm/ml) ; —A—: ChlA (OD750nm/ml)
(Ghi chit: truc hoanh: thé tich rut (ml), hinh (a) : thé tich rit chua ké 20ml ban dau).

Két qua trén hinh 5 cho thay khi sic ky DC
nhan hat qua cac ¢t Sephadex déu nhan dugc 2
dinh protein, nhung v&i cot Sephadex G-25 ca 2
dinh déu ¢6 TIA, ChIA, nhung hiéu sut thu hdi
thip (bang 4). Sic ky d6 qua cot Sephadex G-
75 va G-100 kha giéng nhau: TIA, ChIA tap
trung vao dinh protein thir 2 (B2), hidu sut

TIA va ChIA déu cao, do sach ting 1én hon 3
lAn (bang 4). Tir bang tém tat két qua séc ky
qua cac ct Sephadex khac nhau (bang 4) cho
thay dé tinh sach so bd cac TIChl tir hat C.
sappan c6 thé sir dung cot Sephadex G-75 hoic
G-100. Dinh 2 thu dugc tir cac cft nay dang
duge nghién ciru tiép.

Béng 4. Tém tat két qua sic ky qua cac cft Sephadex khéc nhau

Mau: sau khi sic TIA ChIA
ky qua cdt Sephadex Hiéusuat (%) Do sach (1dn) Hiéusuft(%) Do sach (1an)
s0 vai DC so véi DC
G-25: Dinh1 71,66 0,99 55,20 0,62
Dinh 2 48,30 5,78 31,00 4,67
G-75 binh2 104,00 4,79 76,97 3,54
G-100  Pinh2 93,50 3,49 82,5 3,08

Phd dién di protein, TI/ChI cua dinh D2 cua
cOt Sephadex G-75 va G-100 ciing tuong tu
nhau (hinh 6). Pinh protein tht nhit (D1) tuy
khong xac dinh dugc PIA bing phuong phép
Anson cai tién nhung da phat hién dugc bing
PPsl khi sir dyng phuong phap PAGE ¢6 co

chat (hinh 6d). Két qua nay gidng voi két qua
nhan dugc khi dién di dinh 1 va dinh 2 cua cdt
Sephadex G-25 (hinh 7). Cac bang PPslI ¢6 d¢
di dong chdm, tuong ing vdi cac protein co
khoi luwgng phan tir 1én hon 67 kD.
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Hinh 6. Phd dién di cac dinh protein nhan dugc sau khi sic ky DC hat C. sappan
qua c{t Sephadex G-75/G100 (1. Pinh 1 ; 2. Pinh 2).
(a): protein ; (b): TIA ; (c): ChlA ; (d): irc ché PA cia P. aeruginosa
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Hinh 7. Phd dién di ciia mAu hat C.sappan truéc va sau khi qua c6t Sephadex G-25.
(a): protein ; (b): TI /Chl ; (c): chét irc ché PA clia P. aeruginosa
1: DC 1én ¢t ; 2: Dinh 1 ; 3: Dinh 2 ; 4: protein chu4n (14,4 — 94kD)

4. Két ludn

1) Djch chiét tir phin vo ciing nhu phan gd
than cdy C. sappan déu c6 hoat tinh wc ché
trypsin (TIA) va hoat tinh tc ché chymotrypsin
(ChIA). Str dung dung djch ethanol 50% dé
chiét rat cdc chét tc ché dat dugc hoat d6 cao
nhét: TIA , ChIA cia phin gb va 16i g theo
thir ty vao khoang 6,11 IU va 22,44 1U/100
gam nguyén liéu ; TIA , ChIA clia phan vo
theo thir ty vao khoang 52,45 IU va 74,94
[U/100 gam nguyén liéu. Djch chiét vo hat ¢6
tac dung uc che sinh trudng S. aureus va P.
aeruginosa.

2) Dijch chiét tir hat C. sappan c6 TIA,
ChIA va chat @c ché poteinase cla
P.aeruginosa (PPslA). PPsIA cuia vé hat dat
khoang 1700mIU/g, cao hon nhén hat khoang 5
lan; tuy nhién TIA, ChIA cia ching lai khong
khac nhau nhiéu, theo thir ty, vao khoing 3000
va hon 10000 mIU/ g.

3) Phd dién di TI, Chl cia djch chiét hat C.
sappan tuong tr nhau: cé it nhat 7 bang, tip
trung & 2 ving, vung thi nhat ¢6 do di dong
di¢n di (Rm) tuong duong vdi cac protein co
Mr 16n hon 43kD, ving thit 2 (c6 it nhat 3
bang) tuong duong véi cac protein cé Mr tir 20-
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30 kD va 1 bang vao khoang 14 kD. Cac bang
PPsl ¢6 Rm tuong Ung vadi cac protein ¢ Mr
16n hon 67 kD.

4) Sic ky qua cot Sephadex G-75 hoidc G-
100 nhan dugc mot dinh hoat dong (D2) dat
hiéu sudt hon 90%, hoat d6 riéng ting tir 3 — 4
lan. Vi vay co thé st dung céc loai Sephadex
nay dé budc dau tinh sach cac TI/ChI tir hat
C. Sappan.

¥* *

Cong trinh dwgc s hé trg vé kinh phi ciia
chuwong trink NCCB- Khoa hgc Si song,
Dé tai 621306.
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Investigation of proteinase inhibitors from Caesalpinia sappan L.
wood and seeds

Hoang Thu Ha, Pham Thi Tran Chau
Institute of Microbiology and Biotechnology, VNU, 144 Xuan Thuy, Hanoi, Vietnam

Caesalpina sappan wood is widely used in oriental medicine. In Vietnamese traditional medicine
it has been used for treatment of rheumatism, inflammatory, infection and other disease. There have
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been many papers about chemical compositions of C. sappan wood but none of them related to
proteinase inhibitors (PIs). As is known, Pls play an important role in regulation of different living
processes and they are good candidates for development of new drugs. C.sappan belongs to
Caesalpiaceae plant family, and the seeds of this plant family is known as a Pls-rich source. However,
so far, no publication related to Pls from C. sappan seeds has been found. The aim of this work is to
determine the effect of wood and seeds extracts on the activity of trypsin, chymotrypsin, proteinases
isolated from P. aeruginosa and to study the conditions to partly purify the proteinase nhibitors
coming from C. sappan seeds. The results obtained have indicated that:

C. sappan bark and heartwood extracts exhibit inhibitory activity against trypsin and
chymotrypsin. The trypsin inhibitory activity (TIA) and chymotrypsin inhibitory activity (ChlA) in
50% aqueous extract from bark are found to be 52.45 IU and 74.94 1U/100g, respectively, while those
from heartwood are only 6.11 IU and 22.44 1U/100g, respectively..

C. sappan dormant seeds extract possesses TIA, ChIA as well as inhibitors against P. aecruginosa
proteolytic enzymes (PPsIA). The PPsIA of seed coats is around 1701U/100g, that is 5 timss higher
than that of coat-free seeds. The use of 1/15M, pH 6,5 Sorensen buffer allows us to extract, at a high
level, both TI and Chl. The TIA and ChIA of coat-free seeds (c-f-s) reach a level around 3(2 IU and
1049 1U/100g.

The electrophoretic patterns of Tl and Chl from c-f-s extract are very similar: 7 inhibitor bands
were detected on the gel. These bands are located in two zones: the first one (at least 3 bands)
corresponds to proteins of Mr higher than 43 kD and the other one (with 3 bands) to proteins with Mr
from 20 — 30 kD; another band is equivalent to 14 kD. The PPsl bands zone is corresponding to
protein bands of Mr higher than 67kD.

Fractionation of c-f-s extract on Sephadex G-75 or G-100 column, one active peak (D2) has been
obtained. The inhibitory activity yield of D2 is more than 90% of extract and their specific activities
increase from 3 to 4 times. Thus, it has been suggested that the column chromatography on Sephadex
G-75 or G-100 gel can be used at the first step for purification of TI/Chl from C. sappan seecs.



