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(Bai nhén ngay 26 thang 12 nam 2005)

TOM TAT: Khdo sdt ham luong cdc enzyme thanh phan frong mu trdi du du tuoi qua
cdc giai doan sinh (rudng cua (rai bang sdc ki trao dbi ion CM-Cellulose cho thdy
chymopapain luén chiém ti I cao nhdt vé ham hegng va hoat tinh t6ng cong. Két qua neong ty
vdi mu dong khé. Tinh sach chymopapam tir mu; dong khé qua giai dogn phdn doan mudi tich
sunphat amon cho thdy chymopapam con ldn peptidase, tiép tuc tinh sach qua giai doan sdc ki
trao doi ion CM-Cellulose va kiém tra qua dién di SDS-PAGE cho thdy so bg da phdn téach
riéng duoc enzyme nay.

1.MO PAU

Trong mi du du ¢6 ba enzyme chinh bao gdm papain, chymopapain va peptidase. _Trong dé
chymopapain chiém ti 1& nhiéu nhét va gan diy enzyme nay dang dugc quan tam nhleu vé viée
su dung vao chira tri hiru hiéu cac bénh nhén bi léch dém cét séng ma khong can phai giai
phau, bénh vé xuong hong. Dac biét, img dung rat c6 gia trj trong linh vuc y hoc 1a sir dung
chymopapain tinh kh1et tiém vao vung dém cot song bi léch, sau mot thoi gian ngin bénh hoan
toan khoi han. Van d& nay c6 nhiéu coéng trinh dé cép toi va dang tiép tuc dwoc nghién ciru.
(114151 [9]

Tai My, dugc pham Chimodiatin chita chimg dau than kinh toa, dugc sir dung tiém truc ’uep
vao chd dia dém bi thoat vi dé tieu hoa phan thoat vi nay, lam gidm con dau va nhiing vén dé
khac do dia nén ép 1én day than kinh. Qua phan tich Chimodiatin chira 70% chymopapain, 20%
caricain, 4% glycyl endopeptidase va 0,1% papain. Nghién ctru da dé& nghi nén tach caricain,
glycyl endopeptidase va papain ra khoi duoc phdm nay dé giam nhing phan tmg di ung trong
qua trinh diéu tri.[5]

Céc loai du du phat trién & Viét Nam chua duge nghién ciru nhiéu. Pic biét chua c6 cong
trinh nao di sdu nghién ctru viéc tinh sach tach riéng cac enzyme thanh phan dé tng dung trong
cac nganh cong nghié¢p cling nhu trong Y-Dugc ¢ tai diéu kién Viét Nam, trong khi nguén du
dt & Viét Nam rét nhiéu, phong phu vé sb luong, ching loai dbng thoi chét luong (hoat tinh
enzyme) trong mu cao [1][8]

Trén co s& do, nghién ciru nay bude dAu tién hanh khao sat thanh phin hoa hoc va thanh
phin céc enzyme trong mu twoi va mi dong kho cia trai du du trong tai Viét Nam bing céc
‘phuong phép hod ly, hod sinh, tdp trung vao khao sat tinh sach enzyme chymopapain.

2. NGUYREN LIEU & PHUGNG PHAP NGHIEN CU'U

2.1.Nguyén li¢u
M trai du di thu nhén tai Ldm Ddng va Long An & 3 giai doan sinh truéng cta trai:
e Trai non (N) —  du6i40 ngay tudi
e Trai banh té (BT) —  50-100 ngay tudi
o Trai gia (G) — 100-120 ngay tudi
e Latex dong kho (LK) — (sdy tir cdc mu tuoi trén)

2. 2. Phwong phap nghién ciru
o Kiém tra nguyén li¢u: d6 m, d tro, protein thé, protein tan, hoat luc proteolitic.

Trang 59



Science & Technology Development, Vol 9, No.5 - 2006

e Xic dinh thanh phin cic enzyme: khao sat cac mu nguyén liu tuoi (& céc giai doan
sinh trudmg khac nhau cua trai) va mu dong khod qua séc ki trao dbi ion v6i CM-Cellulose véi
dung mdi rira giai la dung dich dém pHS acetate nong do tir 0,4M -1,5M.

e Khio st chiét xuit va tinh sach enzyme chymopapain tir mi dong khé: phan doan
' (NH4)2SO4 bédo hoa & 45% dé loai trir papain, thu nhin chymopapain tai 65% sau d6 tinh sach
tiép theo bang sic ki trao déi ion CM-Celluolse va kiém tra qua dién di SDS-PAGE.

¢ Cic phwong phip phin tich: protein thé (Kjendahl); protein

Braford); hoat luc proteolitic (Kunitz); dién di SDS-PAGE.

2. KET QUA VA BAN LUAN
2.1. Khio sat cic mau mi (latex)

2.1.1. Két qua phan tich so bj thanh phan
Bing 1. Két qua phan tich so bé cdc mAu mu tuoi

tan (quang phd,

Z Protein thd Protein tan Tro .
i (ll{ltl]zzt % o (%) Hoat tinh
- (0}
Lot ooeplek | oep o ek o) epo ook | Ume, | Ulimg
protein cr
N 17,43] 935 | 53,64 | 5.88 | 33,73 1,44 8,26 4,14 0,24
BT 11800] 985 | 54,72 | 6,17 | 3428 | 125 6,94 5,26 0,38
G 1697 9,67 | 56,98 | 6,61 | 38,95 1,17 6,89 4,26 0,29
LK |93,13| 38,18 | 41,0 | 3591 | 38,56 | 6,49 6,97 4,57 1,64

Mau tuoi c6 ham luong chit khd 16,97-18,0%, tuong d6i cao, cao nhit & trdi banh té.
Protein tan giam dan tir trai gia dén trai non. Hoat luc proteolitic cao nhit & giai doan banh te.
Latex dong khé c¢6 ham lugng protein tan (35,91%) gap 5-6 lan so véi mau twoi ban dau
(khoang 5,8-6,6%), hoat luc riéng gin bing hoat luc cia ché phim Merck.

2.1.2. Két qua chay sic ki trao déi ion

Qua do thi 1 ta thdy cac peak protein & céc vi tri 1,2,3,4 duogce rira gii 1an luot & 0,4M; 0,42-
0,46M; 0,62-0,91M; 1,1- 1,20M. Peak 1 khong c6 hoat tinh; peak 2 khéng c6 & trai non, peak 3
ludn chiém ham ]Lrorng cao nhét trong qua trinh phat trién ctia tréi cling nhu trong latex khé. Dua
vao trinh tu va lyc rira gidi, cling nhu thanh phin & bang 2, tham khao [1],[6],[8] ching t6i
nhan dinh peak 2,3,4 l4n luot la papain, chymopapain, peptidase.

A MG i non M A M biinh té M
2.0 4 T 1.6 2.0 9 T 1.6
+ 1.4 T 284
2 16
- + 12 h + 1.2
12 = R = Bl
4 o8 Cy o.n
o8 - — e e T———— e - WP
+ o + 0.4
0.4 08 ota -... Lo
+ 0.2 / L / - 0.2
0.0 rr—r——t 0.0 0.0 - ey —— X
o s 10 15 20 25 gng o s 0 20 25 ang
- Protoln s b howd b cer NGnBr dd eda gldl = Proteln == oyt o — Ndng a0 rda gidl
P MG Ledd gia M Az LATIEX KITO ™
2.0 T 1.6 2.0 - '3
4

1 L4

T 12

L T [ s S,
0.8

4 we 0.8 -

41 04

.4
- 0.2

an L fenete.
25 an o 5 10 15 20
= Protein == Iloul lye  — Néug d¢ rida gidl

25 onm

wura gids

Hinh 1. Sic ki d& cac loai ma trai du da
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Bing 2. Ti 1€ protein va hoat luc cic peak trong cac mau latex tuoi

Thi tu Ti 1€ Protein % Ti 1& Hoat luc %

peak N BT G LK N BT G LK
Peak 1 | 20,0 12,3 10,2 12,9 0 0 0 0,0
Peak2 | 0,0 7,6 13,4 8.7 0 7.4 14,3 23
Peak 3 62,7 60,6 60,2 72,6 57,5 50,8 51,3 59,6
Peak 4 | 15,3 14,1 13,8 6,8 27,0 16,5 15,1 5,2

2.1.3. Kiém chitng qua dién di SDS-PAGE

So sénh két qua voi cac nghién ciru [3][7], latex dong
khé (cot 1) xudt hién vach déu tién - vach papain thanh
phan 3 vach k& 1a chymopapain, vach cubi cing peptidase,
thiy két qua hoan toan phu hop. Ché pham Merck cling c6
3 ving tuong Ung tuy nhién ‘chymopapain khéng du 3 vach,
¢6 thé qua trinh san xuit ché pham lam thay dbi thanh phan
chymopapain.

O cot 3,4,5,6 1a cac vach tuong tmg véi 3 phan doan
sau sic ki CM-cellulose. Cac vach xudt hién trén dién di
dd cho thdy gin nhu qua cot sic ki trao dbi ion céc
enzyme thanh phin duogc tach ra riéng biét. Nhu vay lai
mdt lan nita cac két qua khing dinh trong cac loai ma du
du khéo sat chira 3 loai enzyme c6 hoat tinh proteohtlc la
papain, chymopapain va peptidase.

Céc két qua khao sét trén cho thy latex twoi cling nhu
khd déu c6 ham luong chymopapain rat cao. Tiép theo la
qué trinh khao st thu nhin enzyme chymopapain tir ché
phim latex dong kho.

Hinh 2. Pién di do SDS-PAGE
latex va phan doan

1 Latex dong kho

2 Ché phim Merck
3.5_ peak 2 (papain)

4 peak 3 (chymopapain)
6 peak 4 (peptidase)

2.2. Tinh sach enzyme chymopapain tir latex dong kho
2.2.1. Phén doan bing (NH ;50,4 (xem két qua bang 3)
San phdm sau khi phan doan sunphat amon cho qua sic ki trao ddi ion CM-Cellulose
2.2.2.Két qua chay sic ki phin doan 65% (NH ;S0
Két qua rua giai thé hién trén dd thi 2. C6 3 peak protein rira giai l4n luot tai 0,4M; 0,62-
0,99M; 1,13-1,21M nhung chi 2 trong 3 peak c6 hoat luc proteolitic. So véi két qua khao sat &
phan trudc cho phép chung t6i két luan peak 2 la enzyme chymopapain va peak 3 1a peptidase.
Phéin doan mudi da loai bo papain, tuy nhién van con lan peptidase.
Hoalis PHAN PDOAN 65% ™M
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Bang 3. Ti 1€ protein va hoat luc phan doan

65% (NH4)2S04
[ Thttw | TiléProtein | Tilé Hoat , _
peak % luc % Qua béng 3 ta thdy peak chymopapain
Peak 1 13.6 0.0 chiém 75,7% protein tong va 74,9% hoat
Peak 2 75,7 74.9 luc tong ban dau. Két qua danh gia hiéu
Peak 3 35 59 qua thu hoi thé hién & bang 4.
Bing 4. Danh gia hiéu qua thu hdi chymopapain
Phan d Protein | Hoat luc HLR Tilg HS thu | D3 tinh
andoan 1 () (UD)  |(UVmg protein)) hoattinh | hdi (%) | sach
Dich loc thé | 1795,5 | 82054 4,57 59,6 100 1
Dich 65% 433,8 | 2281,5 5,26 74,9 27,8 1,45
Peak 2 3283 .} 17100 5,21 100 20,8 1,91

2.2.3. Kiém chitng qua dién di SDS-PAGE

Phén doan 65% chymopapain con 14n peptidase, két qua dién di phu hop véi két qua sé}c ki
trao doi ion phan doan 65% ¢& d6 thi 2. Peak 2 va 3 c6 1 vach tuong tmg khing dinh qua séc ki
trao doi ion trén c6t CM-Cellulose da tach riéng dugc peptidase ra khoi chymopapain.

Hinh 3 - Dién di SDS-PAGE latex
va phén doan

| - Ché phim Merck

2 - Latex dong kho;

3,5 - phén doan 65% ;

4.6 - peak 2 (chymopapain);
7 -peak 3 (peptidase)

3. KET LUAN

Trong mu trai du di non khoéng cé enzyme papain, chi & trdi 6u giai doan truéng thanh thi
méi xudt hién enzyme papain va ham luong nay ting dan 1én khi trai & giai doan I6n hon.
Enzyme chymopapain chiém ti 1& kha cao trong tong lugng enzyme cia tréi. Cc enzyme
thanh phén papain, chymopapain, peptidase dugc rira giai qua cdt CM-Celiulose véi hé dém
acetate pH 5 14n luot & gradient 0,4 — 0,47M; 0,62 - 0,99M; 1,13-1,28M.

Khi tinh sach chymopapain qua phan doan hai l4n & 45% va 65% (NH4),SO4 bdo hoa loai
trir dugc hoan toan papain, tinh sach tiép qua cot trao ddi ion CM-Cellulose dé loai trir
peptidase. Hiéu suat thu hdi 20,1% la kha cao nhung do tinh sach ciia chymopapain dat 1,91 1a
chua cao. Tix két qua nghién ctru nay 1am co s cho cic huéng tinh sach tiép theo, khéo sat cac
yéu to anh hudng va thir nghiém téc dung cia chymopapain tinh khiét.
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STUDYING THE PURIFICATION OF ENZYME CHYMOPAPAIN IN
VIETNAMESE CARICA PAPAYA L. FRUIT LATEX

Le Thi Phu, Nguyen Thi Thu Sang
Applied Science Faculty, Ton Duc Thang University, Ho Chi Minh City

ASTRACT: Studying the compositions of the individual enzymes in the fresh fruit
papaya latex through the different growing periods of the fruit by CM-Cellulose ion exchange
chromatography revealed that chymopapain is always the most abundant protease for the
portion and the activity in total. The result was the same with the freezed-dried papaya latex.
The purification of chymopapain from the freezed-dried papaya latex in the ammonium sulfate
fraction step showed that chymopapain is still contaminated with peptidase. Continuing to next
ion exchange chromatography step and then examining by SDS-PAGE electrophoresis shows
that this enzyme can preliminarily be isolated.
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