TAP CHI KIHOA 110G BAI HHOC TONG HOP HA NOI SO 4, 1987

TINH SACH CHAT KiM HAM TRIPXIN CHU YEU CUA HAT
MUGP DANG (MOMORDICA CHARANTIA L.) MC TI.IV,
VA MOT VAI TINH CHAT CUA NO

PHAN TUAN NGHTA, PHAM TRAN CHAL

Trong cc cong trinh cong bd G Viet Nam gin day [19, 11) cliing téi da gioi
thidu t no tdt vai'tro va trién vong (nyg dung cda cac chit kim hamw tripxin (T,
tach tir hat bAu bi. Két qud nghién cirn di¢u tra hamlugng T1 & hat cic cay thude
ho biu bt (Cucurbitaceae) trong phd bién & nwoe ta|11], cbo thiy bal muGp ddng
(Momordica charantia) thuéc loai gifiu cae chdt nay Vi vay chung t6i da licn
han i nghién ciru k§ hon thanh phin, tinh chit TI cua chung.

Bai niy s& trih bay cae k& qua nghitn ctru phwong phap tinh sach mot T
<hil vou ctia hat muyp dang (MC TI-IV)

Nguyén li¢u va phieong phap:

Nguyén [i’u:

Hat muép déng ldy o vedn gidng mudp diing & DOng du, GiaLam, Hanéi

Tripxin tuy tang b, tripxin-sepharozo —4B do Vién Sinh héa Bai hoc Tdng
hop Wroctaw, Bua lan l@ng. Sephadex G—75 dextran xanh, SP—Scpha lex C—23
cGa hang Pharnaia Fine chemicals, Uppsala, Thuy pidn. Cac protein chuln .
albmin Lhuyét thanh ho, (kimetripxinogen A) (Boehringer), xitocrom C (Merck).
chit kim him kunitz va Bowman—Birk tirddu tuong (POCh.). Proteinaza ngoai
bio cua Bacillus pumilus Trung tam Vi sinh vat &ng dung Dai hoc Tong hop
Ha néi cung chp.

Phuong phap:

Protein dirge xac dinh theo phirong phap Lowry [5]. Hoal d0 cua tripxin
duge xae dinh theo phuong phap Anson chi ti¢n [ 11] ding cazein lam co ché
nong 4o cudi cang ¢ cazein trong hén hop phan wng voi enzim la 0.6%, d¢m
ph&tphat 0.1M, pH 7,5, nhidt o 35.5°C, thoi gian tae duny fa 20 phat. peé xac dinh
hoat d¢ kim ham tripxin (TTA). u tripxin voi chat kim ham trong 10 phut, sau
d6 xac dinh hoat 4o tripxin. Hoa! d6 kim ham tripxir 12 hi¢u 3§ hoat d0 enzim
kh. co vit kadng ed chit kim hdm. Mot dyn vi TIA (1U) 12 Jeong chit kim him
lan giim 507% hout 49 cha 2 g tripxin.

Di¢n di trén gel poliacrylamid 7,5%. pl1 8,3 theo phuwong phap cia Bavis
[1].d& phat hién cae bing protein, nhuom gel véi amido den 10B 19 trong
axit axetic 79. thy miu bing axit axetic 7%. P2 xéac dinh cic vungcé hoat tinh
kim him tripxin trén cft gel, sau khi chay dién di, cot gel khéng nhudn ma cit
" thanh ca- dran dat 0,4 cm, dani nat gel voi 1001 dung dich dem phétphat
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(0.1M pH 7.6, 14y mot lwong nhd dich trong, phat hi¢n TIA bing phuong pbép
lkhuyéch tan trén dTa thach ¢6 chua 0,19 cazein, pH 81 [4] )

Xac dinh trong lrong phian (v bdng phwong phap she k¥ c6t gel Sephadex
(G—75(1,35 x 185 cm) cAn blAng véi dung dich dém ph8t phét 0,06M, pH 7,0 c6
cchira NaCl 0.1M. Céc protein chuiin da diang: albumin huyét thanh bd (trong
liwong phan t& 67.000), kimotripxinogen A (25.000), xitocrom C (12.300), ché&t kim
hm&m Kunitz cia diu tuong (20.000), chdt kim hamm Bowman - Birk eta dau tirong
({8.000).

Tach chat kim ham tripxin (TI) tir hat mie6dp ding: hat nghién min, chict
b>ng dung dich dém theo ty 18 1:5 (trong lugng/tké tich), khudy ¢ nhiét &6 phor g
tirong 33 phat, 1i tAm thu 14y dich trong, si: ky qua cét SP — Sepbadex C-- 25,
tthu dinh houat 4dng chinh (MC TI - 1V), sac ky qua cét Sephadex G735, thu
dlinh hout ddng, sfc ky 4i lrec qua cot tripxin — Sepharoza 4B (1.5 x 7¢m) theo
phuwong phap di ghitrong [ 3].

Ké&! qua va thdo ludn
Thim do didu kién chiét rat TI tir hat muop déng

b8 chiét rat TI tir hat bAu bl, c4c cong (rinh nghién ciu trudc JAv (3, ¢,
8, 10, 12]ddu dung dung dich d¢m axétat natri. Tuy nhién kbisr dung métiurgng
1to6n dung dich dém nay géip kho khan, vi vav chung toi ¢% chon chc dung djch
alé tim hon. Bing 1 cho thiy khi dung dung dich HCL d& chiét rat TI, tdng hoat
16 trong dich chiét tuy ¢4 it hon khi duingdung dich dém axetatnhung'boat déng
reiéng (HBR) cha n6 lai Ion hon HBR cta dich chicét bang dén axetat gin 1,51.un

Két qua sic ky qua cot Sephadex G — 70 (hinh 1a, b, ¢) cho thiy, séc ky 4o
ertia ci 3 djch chiét tuy ¢6 dang chung gi€ng rhau: 1 dinbh protein clhinh duge
rcat xubng & cac (heé tich rat gidng nhau; & ed 3 dich chidt déu cli ¢6 Ainh hoat
&dng tdn trung & vang thé tich rat tir 165--200ml. Tuy nhién trén Linh lIc céac
dlinh protein khong ¢6 hoat tinh (dinh L. II, IV) d& bi giim rd rét, do do i 1@
ITIA 'mg protein (HDR) cin dung dich chict HCI la lon hon ca. Hon nira, dinh
hoat dOng thu duge sau khi shc ky qua cét sephadex G—75 ¢ hinh l¢ eling co
PR cao nhdt (bing 1). K&t qui trén ching to ¢O thé st dung HOlLde elétrat
1, &i%u nhy cé y nghia thuc tién rd rét.

D& 5o bo tim hidu trong lwong phanti cfa cac TI hat mwép ding (MC TI)
dli cho eac protein chulin ¢é trong iugng phén tir d& bict qua cot Sephedex
G—75 & nhirng difv kién gitng nhu trén, xac dinh thé tich rut (Ve) cda mol
protein. K&t qui cho thiy, tit ci protein chodo, k& ¢d chdt kim hdm Bowman—
Birk tir diu trong 1a protein chufin ¢é ‘rong luong phin 1r thip nhat (8000)
criing dwoc rat xufng trude inh TIA ctia hat mudp ddng. Do do, 6 the kétludn
r-dng cac MC 1T ¢é trong lwong phAn tir bé hon 8CCO Da, N&u tinh theo d6 thi
chulin (hinh 2) thi trong lirgng phin tir cha cdc MC 11 nam trong giéi han tir
2500 6500 Da, nghia 1a thuée nhém TI phan t& th¥p nhu nkitu TI cfin cac hat
iu b1 khic dd duoc cOng b8 [2,3,6, 8 0 12]. vi vdy da ti&: hanh tinh sach MC
T dra theo cde phuong phap dé duce ding truéc day.



Di¢n di trén gel polyacrilamit 7,.5% o pH 8,6 theo chiéu tr dm dén duong,
til ¢h cde dinh tir MCTI — Il 4én MCTI —IV déu eho 1 biling protein (binh 4a). Tuy

Hinh 4 1:,‘1 8. s F‘: [,;‘:J’ :ﬁ L s;
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D) MC TI-IV; E — Dinh protein I cia MC TI—=1V sau khi qua cot sephadex G —75.

G) Pinh protein IT (Il G) eta MC TI—IV sau kbi qua cOt Sephedex (G—75)

H) MC TI—1V sau khi qua cdt tripxin — Sepharoza 4B. '
nhién kki xAc dinh Tl,, chi c6 bing protein cia — Il va ~]II ¢6 hoat linh kim
bam tripxin. CAe biing niy co 46 di ddng gidng nbau va ciing &ng voi 1 bing
protein c6 hoat 46 kim hiim tripxin cla dich trude khi 1én clt (cét A, binh 4a),
MCTI — 1V tuy ¢6 1 biing protein nhung biing ndy ciing nhu chc doan cit khae
trén cot gel 1éu khéng ¢6 hoat tinh kim him tripxir. Khi dién di véi chc dicm
ki¢n nhu (rén nhung theo chi®u nguoe lai tir dwong dé€n dm, MCTI—1I cling
nhur MCTI — 1fl kbong cho bang protein ndo va ciing kbong c6 hoat tinh. Nguge
lgi, MCTI —1IV ¢6 2 biing protein, trong d6 hing di ddng nhanh hen ¢6 hoat tinh
kim bam tripxin (¢61 D, hinh 4b). Nhu vay dung dich MCTI — 1V chua d3ng nhat
cdn 1in céc protein khac khong ¢6 hoat tinh. Ngodi ra, két qud di¢n di cling
chirng to MCTI — IV ¢6 tinh kiém manh, & pH 8,3 n6 vén tich dién dvong.

Tinh sgch MCTI — 1IC qua et Sephadex G — 75:

Dung ich MCTI — IV nbén dwogc tér c6t SP — Sephadex C — 25 dem co dac,
Aidw chinh pH @¢n 7,0 va cho qua c4t S — Sephadex G — 75. Hinh 4 cho thdy
¢6 2 dinh protein nhung hoat d¢ kim hdm tripxin chi co & dinh protein thir 11
(11 G) (hinh 5) véi Ve = 177 ml. Tinh theo dd thicbadn (hinh 2) né c6 trong lugng
phidn L khoing 5.000 Pa. Bién di trén gel poliacrilamit (tr duong d&n Am), mdi
dinb chf cho 1 biing protein dinh protein 1I @ng v&i bing di 48ng nhanh, dinh
protein I itng voi biing di ¢4ng chdm ciia dung dich MCTI — IV tru6c khi cho
qua c4t Sephedex G — 75 (hinh 4b).

S4c kv ai lye qua cot tripxin Sepheroza 40:

D3a eic phan doan cia dinh II G (hinh 5), cho qua cOt tripxin — Sepharoza
4B, hoat déng ritng ctia dung dich Tl nhin dugce sau khi sie ky &ilwe vin khong
téng. Pitu 46 chirng to 11 G ¢o thd A8 duce linh sach, Bi¢n di trén gel poliacrila-
mid dang dich c¢hit kim ham nh4n duo * sau sic ky i lyc, thdy xufit hién thém
1 bing protein di dong chiam hon (hinh 4b, cot H, bang m) va ciing ¢ hoat tih
TI. P6 ¢o the 13 dang bitn chinh eda MCTI—IV, ky hiéu 1a MCTI -1V®. Dang
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i nhu vin thuong thiy O cade truong hop khie [ 3, 6.8, 9, 10, 12]

Bdang 2: Tom tit qoa trinh tinh sach MCH IV clia bt mudp ding
(15g hat dd nghicn min, ang vai 200 hat).

[ . ! Hoat do kim haom tripxin (TIA) i
S5 i Proteinl- | : i
Cac budce linh sach tong ol T1a | Hoatdo g5 iip .
TT | o - flica |
- (g} Hong .\61 il . tliah L
| IO “4 im0 sach ’ SRS
‘ | protein | °F ! |
—— . o i - o |
' Dich chict tho bing HCL <o [ 1118, 0] 4258 (1,38 ; 1,8 10 |
xtr 1y b sung. ‘ | ' L
| 2 | Sic ky qua cft SP - depha- | ‘ }
dex G — 25. ! ; |
MCTI — 1 188 129 026 | o7 3.0
MCTI— It 42,71 578 BT IR N | 13,6
MOTL— 111 | 458 0851 21n |57 231
METI — 1V | 8771 1562 1,25 | 3.3 43,7
MCIT—V 16,2 281 017 1 oo 0.7
Tong +0: 24121 3282 ; 77,1
3 [ Sepbadex G- 75 5,71 11261 310 | 83 20,1
MCTI — 1V. I
1 | Tripxin — Sepharosa 1B |
MCTI — IV 23,!31 71.5 3.17 .r 8o 17.5 |
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Cac nghign etru friroe ve cac TH G hat biu bi [ 30607,
dang hi¢u chinh giong vai dang ban diu ve nhicu tinh chit nhar hoat do, trong
Legng phin e vove. Nhung co thém 1 nhom — Nl va nham —Con- ty do. Vi
vav, tay pll eia moi trirdmg, no s¢ tich dicn am hodc deony lom bon d{mg ban
Bdang 3: DO beén vaink’ét dau. Ndéu chat kim hitin ¢6 trong lwong phéan ir
cua dung dich MCTI -1V thir, s sal khde 14y thé hién rd rét khi dion
di Matl khac. vidang hicu chinhco ' lien két trong
pitin U bict dat nén ciung €6 th& kém bén heon

9, 12] cting cho thiy

truroe {a8) va sau (b) ki
qua coOt tripxin — sepha-

roza 4B (x& ly & 106°C) dang ban diu. V1 vay. dunyg dich ¢6 clita dang
Thoi .- T biéu chinh s ¢o do bin voi nhiét thip hon dung

| gian CIA conlai () dich khong ¢6 no.

! ¥ Iy I

| (phuty | *# b ] Do ben voi nhietdeaa MCTL— LV truoe va sau

0 100 100 khi qua c6t tripxin — Seph&roza 1B :

30 93 71 Cac nghién ciu so bo cho thiy MCTI - IV kha
N 91 6 Lin vai nhidl, do d6 dit 1i&n hanh nghién ciru d6
{ ' ! bin bing cach i 1§ dung dich chat kim kam o
| W N 33 ‘ 10:0°C, sau cac khoiing thoi gian xac dinh Liy n au
[ 120 70 35 lam lanh nhanh chépg va xuc dinh hoar d¢ kiun
| 150 =5 97 ham cia no. Bang 3 cho thiy dung dich MCTT -1V
| 180 f "7 “h?j‘ :iuc;rc sau k‘}}l qua (.:01 lr‘ipxs'n - f‘:L'pll’liI'OZ'd
5 - (B & tdt ca cac thoidiem lay phan tich déu co hoat

240 ol 27 d¢ thip hon dung dich truoc khi qua cot sdc ky
l 300 16 1% | ai luc. DO ciing 1a mét bing chung vé su cO6 mit
j | 5 cta dang MCTI — 1V*,

Trong lrgng phian tk cua MCT1 -1V

Ding phuong pbap sic ky qua cét Scphadex (G-75. do the tich rut, dva vio
48 thi chudn & hinh 2 d& tinh dugc trong luorg phan (r cia MCTI =1V vao
kboing 1.800 — 5.500. Trong lwgng phan tir cliia MCTI — IV sau kbi di’qua c6t
tripxin — Sepheroza eiing khong thay ddi.

Tinh dc hién eta MCT]1 — 1V .

Dung phirong phap khuyéch tan trén dia thach cé do whay cuo [4] dé
nghién cru anb hudng cia MCTI — 1V d&n hoat A0 phan gidi protein cta chc prot-
einaza khic nhau cho thiy uo kbhong kim bam x — kimotripxin, ¢ciing khéng kim
h&m proleinaza ngoai bio clha Bacillus pumilus v4d bromelain Tuy nhitn, thco
thong bao micng cta Trin Licn Heong MCTI — IV lai kim him hoat d¢ phén
gidi gelatin cla proteinaza co trong moi irrong rudi cky Trichophyton rubrun,

Cae kOt qua nghién ctru trén cho thy MCTL =1V, ch&t kim bam chuyfu cha
hat muap daag co trong lwgng phan (e thip hon CPPTI—11 (Mr = 7760) [8]
nbhung 170 hon t&t ca cae TI chii y&u ctia hat biu bl di biét (Mr = 3200) (2,3, 6,
8.9, 12]. Tuy nhi¢n Kbhac véi cace T1 ke trén, MCTL—1V ¢d tinh Kitm cao,
khi dién di & pil 83 no vin di chuy@n ve catdt, Tinh chdt nay ciing <&
quan sat dug: & CPPIL — I cia hat Cucurbita pepo var. patissorina [9],
CPPI'I—II ¢iia hat Cucurbita pepo var. tnromontia (3], TI cha hat Brassica
o'eracca var. Sabellica | 13 ] nhuag ciac T1 nay d®u ¢6 trong lugng rhan tr
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Icon hon MCTLE =1V, Do d6 MCTI =1V ¢o the la mat T1 mdielia ho bdu bi, kbé.
veoicae I'T da bict. Mat kKhae. tac d ing kim ham protcinaza Trichophyvion rubrum
cviia MCTI— IV dang duge liru ¢ tidp tae nghicn ciu vi nd cé the ¢c6 ¥ nghia
trrong thue ¢y hoc,
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dban Tyan Hrusa, dam Yan Yay
COOHHCTKA HUACTHYHAN NAPARIESCHCTHENA UJIARHO CINITHDHTORA

TPHIICHUHA 13 CEEMSIM MOMORKIDICA CHARANTIA ..

OuitngeH okl raapHocil nuruborop rpuncuna, MCIT-IV 1y HCELD »ien pzu-:'r:x
ce wai Mom ordica charantia nousdiMannoii xpasmarorp ubiuit ne Cll-codatarce Cy,
i reasuasrpanuil na cedajerce Gy, HuraGurop sisascrest ropMoctatiniLHLIM,
IILCLTOYHBIM MO THHENTILIOM ¢ Hi3xoMoaekY. aapuuM, secos. Mo G-IV ne nnrn-
O i pPYCT K@EX-XHMOTPUIICH T, BHCIWHORJACTOUNKX nporcikas Bacillus punilus, rax
i HpoMe jetrna.,
P lian Tuan Nghia, Pham Tran Chau
PURIFICATION OF A MAJOR TRYPSIN INHIEITOR FROM

MIOMORNIZA CHARANTLA RESTING SEEDS AND LTS S0OMI PROPERTILES

A major teypsin inhibit v, MCTI--IV, was isolaled {rowm tiic HCI extiact of
Mlciwordica charantia resting sceds by us ng column chromatography on Sp—
Sse phadex C - 25 and gel filtraticn on Sephadex G=75, {1 uppeuars to be a heat
sttable alkaline low moleculer uss polypeptide, The inhibitor does not act on
ctiizymolripsin, extracellular proteinases of Baeillis pumilus or hromelain.
B3d mda Sinh hoa —Khoa Sinh hoce
T rudong Dai hoe Tong hop Ha Noi Nhéo bai nvay 23-6-87.
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