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TOM TAT: Khdo sdt ham heong cdc enzyme thanh phdn trong mu trai du du twoi qua
cdc giai doan sinh truong cua trdi bang sdc ki trao doi ion CM-Cellulose cho thdy
chymopapain luén chiém ti 1¢ cao nhat vé ham lwong va hoat tinh tong cong. Két qua twong tw
voi mu dong kho. Tinh sach chymopapam tr mu dong kho qua giai doan phan doan muoi tich
sunphat amon cho thdy chymopapam con lan 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 bé da phdn tach
riéng dwroc enzyme nay.

1. MO PAU

Trong mu du du c6 ba enzyme chinh bao gdm papain, chymopapain va peptidase. Trong do6
chymopapain chiém ti 1& nhiéu nhét va gin day enzyme nay dang dugc quan tam nhleu veé viéc
st dung vao chita tri hitu hi€u cac bénh nhan bi 1éch d€m cot song ma khong can phai giai
pha:lu, bénh vé xuong hong. Dic biét, ing dung rat ¢6 gia tri trong linh vuc y hoc 1a st dung
chymopapain tinh khiét tiém vao ving dém cot sdng bi 1éch, sau mot thoi gian ngan bénh hoan
toan khoi han. Van dé nay c6 nhiéu cong trinh dé cap téi va dang tiép tuc dugc nghién ciru.
[11[41[5] [9]

Tai My, dugc pham Chimodiatin chira ching dau than kinh toa, dugc sir dung tiém tryc tlep
vao chd dia dém bi thoat vi dé tiéu hoa phan thoat vi nay, lam giam con dau va nhiing van dé
khac do dia nén ép 1én ddy than kinh. Qua phén 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 duge pham nay dé giam nhiing phan tng di ing trong
qué trinh diéu tri.[5]

Céc loai du du phat trién ¢ Viét Nam chua duoc nghién ctru nhiéu. Dic biét chua cb cong
trinh nao di sdu nghién ctru viée tinh sach tach riéng cac enzyme thanh phan dé ung dung trong
cac nganh cong nghiép cling nhu trong Y-Duogc ¢ tai diéu kién Viét Nam, trong khi nguon du
du & Viét Nam rat nhidu, phong phu vé sé luong, chung loai dong thoi chét lwong (hoat tinh
enzyme) trong mu cao [1][8]

Trén co s& d6, nghién ctru nay budc dau tién hanh khao sat thanh phan hoa hoc va thanh
phan cac enzyme trong mu tuoi va ma dong kho cia trai du du trong tai Viét Nam bang cac
phuong phép hoa ly, hod sinh, tap trung vao khao sat tinh sach enzyme chymopapain.

2. NGUYEN LIEU & PHUONG PHAP NGHIEN CUU
2.1.Nguyén liéu
M trai du du thu nhén tai Lam Dong va Long An ¢ 3 giai doan sinh trudng cua trai:

e Trainon (N) —  duéi40 ngay tudi
e Trai banh té (BT) —  50-100 ngay tudi
e Trai gia (G) — 100-120 ngay tudi
e Latex dong kho (LK)  —  (sdy tir cic mul tuoi trén)

2. 2. Phwong phap nghién ctru

e Kiém tra nguyén liéu: do am, do tro, protein tho, 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 li€u tuoi (¢ cac giai doan
sinh trudng khac nhau cua trai) va mu dong kho qua sac ki trao ddi ion vdi CM-Cellulose véi
dung mdi rira giai la dung dich d&m pHS5 acetate nong do tur 0,4M -1,5M.

e Khao sat chiét xuét va tinh sach enzyme chymopapain tir mi dong kho: phan doan
(NH4)2S04 béo hoa ¢ 45% dé loai trir papain, thu nhan chymopapain tai 65% sau do tinh sach
tiép theo bang sic ki trao ddi ion CM-Celluolse va kiém tra qua dién di SDS-PAGE.

e Cic phwong phap phéan tich: protein thd (Kjendahl); protein tan (quang phd,
Braford); hoat luc proteolitic (Kunitz); dién di SDS-PAGE.

2. KET QUA VA BAN LUAN
2.1. Khio sat cac miu mi (latex)
2.1.1. Két qua phan tich so b thanh phén
Bang 1. Két qua phén tich so bd cac mau mu tuoi

£ Protein tho Protein tan Tro ,
Loai Chalt o, o (%) Hoat tinh
mi | Ko ul/ ur/
% | CP | CK | CP | CK | CP | CK mg mg
protein CP
N 17,43| 9,35 53,64 5,88 33,73 1,44 8,26 4,14 0,24
BT |18,00| 9,85 54,72 6,17 34,28 1,25 6,94 5,26 0,38
G 1697| 9,67 | 5698 | 6,61 | 3895 | 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 chat kho 16,97-18,0%, twong ddi cao, cao nhat ¢ trai banh té.
Protein tan giam dan tir trai gia dén trai non. Hoat luc proteolitic cao nhat ¢ giai doan banh té.
Latex dong kho co ham lugng protein tan (35,91%) gap 5-6 lan so véi mau tuoi ban dau
(khoang 5,8-6,6%), hoat lyc riéng gan bang hoat luc ctia ché pham Merck.

2.1.2. Két qua chay sic ki trao déi ion

Qua dd thi 1 ta théy cac peak protein ¢ cac vi tri 1,2,3,4 dugc rira giai lan 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
luén chiém ham luong cao nhat trong qua trinh phat trién cta trai ciing nhu trong latex kho. Dya
vao trinh ty va lyc rira giai, ciing nhu thanh phan ¢ bang 2, tham khao [1],[6],[8] chung t6i
nhan dinh peak 2,3,4 1an luot 1a papain, chymopapain, peptidase.
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Hinh 1. Sic ki dd cac loai mu trai du da
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Biang 2. Ti 1¢ protein va hoat luc cac peak trong cac mau latex tuoi

Thir 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
Peak 2 0,0 7,6 13,4 3,7 0 7,4 14,3 2,3
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 chirng qua dién di SDS-PAGE
So sanh két’ qua voi cac nghién ctru [3][7], latex dong
kho (cot 1) xudt hién vach déu tién - vach papain thanh
phan, 3 vach ké la chymopapain, vach cudi cung peptidase,

R B thay két qua hoan toan phui hop. Ché pham Merck ciing co

3 vung tuong mg tuy nhién chymopapain khong du 3 vach,
“ - - ¢6 thé qua trinh san xudt ché pham lam thay d6i thanh phan
___ - chymopapain.

O cot 3,4,5,6 1a cac vach twong ung véi 3 phan doan
sau sic ki CM-cellulose. Cac vach xuit hién trén dién di
d6 cho thdy gan nhu qua cot sic ki trao d6i ion cac
enzyme thanh phan dwoc tach ra riéng biét. Nhu vay lai
mot 14n nita cac két qua khang dinh trong cac loai mu du
da khao sat chta 3 loai enzyme c6 hoat tinh proteolitic 1a
papain, chymopapain va peptidase.

Hinh 2. Dién di d6 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)

Céc két qua khao sat trén cho thay latex tuoi ciing nhur
kho déu c6 ham lugng chymopapain rat cao. Tiép theo 1a
qua trinh khao sat thu nhan enzyme chymopapain tir ché
pham latex dong kho.

2.2. Tinh sach enzyme chymopapain tir latex dong kho

2.2.1. Phin doan biang (NH,),SO, (xem két qua bang 3)

San pham sau khi phan doan sunphat amon cho qua séc ki trao d6i ion CM-Cellulose

2.2.2.Két qui chay siic ki phin doan 65% (NH,),S0;,

Két qua rira giai thé hién trén do thi 2. C6 3 peak protein rira giai lan lugt tai 0,4M; 0,62-
0,99M; 1,13-1,2IM nhung chi 2 trong 3 peak c¢o6 hoat luc proteolitic. So vai két qua khao sat &
phan trude cho phép ching t61 két ludn peak 2 1a enzyme chymopapain va peak 3 1a peptidase.
Phan doan muoi da loai bo papain, tuy nhién van con lan peptidase.
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Hinh 3. Sic ki dd phan doan 65% (NH,4)-SO,
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Bang 3. Ti 1€ protein va hoat luc phan doan

65% (NH4)>SO4
Thirty | Tilé Protein | Tilé Hoat .
peak % lue % Qua bang 3 ta thay peak chymopapain
Peak 1 13,6 0,0 chlem 75,7% protein tong va 74,9% hoat
Peak 2 75,7 74,9 luc tong ban dau. Két qua danh gia higu
Peak 3 8,5 5.9 qua thu hoi thé hién & bang 4.
Bang 4. Panh gia hiéu qua thu hdi chymopapain
Phan doan Protein | Hoat Iuc HLR Tilé HS thu | DJ tinh
i (mg) (UI) |(Ul/mg protein)|  hoat tinh hoi (%) sach
Dich loc tho | 1795,5 | 8205.,4 4,57 59,6 100 1
Dich 65% 433,8 | 2281,5 5,26 74,9 27,8 1,45
Peak 2 328,5 1710,0 5,21 100 20,8 1,91

2.2.3. Kiém chirng qua dién di SDS-PAGE

Phén doan 65% chymopapain con 1an peptidase, két qua dién di phu hop véi két qua sz“:ic ki
trao d6i ion phan doan 65% ¢& do thi 2. Peak 2 va 3 ¢6 1 vach twong mg khang dinh qua sac ki
trao doi ion trén cét CM-Cellulose da tach riéng duogc peptidase ra khdi chymopapain.

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

I - Ché pham Merck

2 - Latex dong kho;

3,5 - phan doan 65% ;

4,6 - peak 2 (chymopapain);
7 -peak 3 (peptidase)

-
- -
-

3. KET LUAN

Trong mu trdi du du non khéng c6 enzyme papain, chi ¢ trai ou giai doan trudng thanh thi
moi xuat hién enzyme papain va ham luong nay tang dan 1én khi trai ¢ giai doan 16n hon.
Enzyme chymopapain chiém ti 18 kha cao trong tong luong enzyme cia trai. Cac enzyme
thanh phan papain, chymopapain, peptidase dwoc ria giai qua cot CM-Cellulose v6i hé dém
acetate pH 5 lan luot & gradient 0,4 — 0,47M; 0,62 - 0,99M; 1,13-1,28M.

Khi tinh sach chymopapain qua phan doan hai 1an & 45% va 65% (NH,),SO, 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 d6 tinh sach ciia chymopapain dat 1,91 1a
chua cao. Tur két qua nghién ctru ndy lam co s& cho cac hudng tinh sach tiép theo, khao sat cac
yéu t6 anh hudng va thir nghiém tac dung ctia 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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