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ABSTRACT

Enzyme proteases with high yield and activity could be extracted from
the latex of the papaya fruits of 8-10 weeks maturity. lon-exchange
chromatography on gel SP-Streamline in combination with Hydrophobic
Interaction Chromatography on gel Phenyl Sapharose could be applied to
obtain one of the enzyme components in papaya latex with high purity. The
advantages of the procedures were producing a wide range of enzyme
without spending many stages of Preliminary precipitation with organic
solvents: ammonium sulfat, acetone and ethanol. As a result, enzyme
would be more purified and environmentally friendly. In addition, papain
sources was various and gel could be reused. So, the price was lower
compared to commercial papain. However, because enzyme concentration
was very diluted, it was better to combine ultrafilter to separate salt.
Treating enzyme solution with 2-PDS before throughout ion exchange
chromatography column could prevent enzyme from autolyzing during the
process of purification of enzyme.

TOM TAT

Mii du @i dwoc thu hoach tir trdi trong khodng tir 8-10 tuan tuéi dé thu
dwoc enzyme protease voi hoat tinh va hiéu suat cao. Sic ky trao doi ion
Vi gid thé gel SP-Streamline két hop voi sdc ky twong tac ky nuée voi gid
thé gel Phenil-Sepharoz c6 thé tinh sach dwoc mét trong cdc thanh phan
enzyme trong mi du di. Thudn lpi ciia quy trinh tinh sach la ¢6 thé san
xudt nhiéu ma khéng can phai qua nhiéu céng doan nhir tia bang
ammonium sulfat hay bang con, san pham tinh sach hon va khong gay 6
nhiém moi truong. Thém vao do, do nguon papain doi dao, gel ding dé
chay sdc ky cé thé tdi sir dung nhiéu lan, vi vy gia thanh thap hon papain
thwong mai. Tuy nhién phwong phdap nay kho tach riia enzyme co ham
luwong lom va phai s dung mét luong lon dung dich dém dé tach rira nén
nong dé enzyme thu dwoc sau khi qua cét rdt lodng, cé thé nén két hop sir
dung phwong phap siéu loc dé tach muoi dong thoi cé hoat tinh enzyme
tot hon. Xir Iy dung dich enzyme véi 2-PDS truée khi cho qua cét sdc ky
trao doi ion c6 thé bdo vé enzyme tranh tinh trang tw phdn gidi trong qud
trinh tinh sach.

1 GIOI THIEU

Papain dugc trich ly tor mu trai du du Carica
papaya va dugc Ung dung phd bién trong cong

nghé ché bién thuc pham trong cong nghiép hoa
chit, bao ché dwoc phim, k§ nghé to soi dét may
va trong cong nghi¢p thudc da (Phan Xi Pang,
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2002). Thanh phan enzim cta papain thu dwoc tir
trai du du xanh kha phue tap va khong ddng nhat,
dung phwong phap két tua bang mubi ammonium
sulfat hay trich ly bang cén (Nguyén Dic Lugng,
2002), cho san pham thd ¢ hoat tinh khong cao.
Tinh sach bang phuong phap sic ky long trén cac
gia thé khac nhau nhu cot trao di ion, cot sic ky ai
luc hap phu hay cot sic ky twong tac ky nudc
(Zucker va ctv. 1984, Dekeyser va ctv. 1994) cé thé
tinh sach cac enzim tir mu du da.

2 VAT LIEU VA PHUONG PHAP
2.1 Vitli¢u

Mu du da

2.2 Phwong phap

— Sic ky trao ddi ion

Trong phuong phap nay su phan tach dua vao
nguyén ly tuong tac cua cac dién tich trén bé mit
cua phan tir protein trong dung dich véi cac nhom
trao d6i ion (nhom mang dién tich) trén chat ran
(gia thé) & cac murc d khac nhau. C6 hai loai gia
thé dung trong sic ky trao ddi ion: Chét trao ddi
ion 4m (anion exchanger) la nhiing chit mang
nhom dién tich duong (+) s€ twong tac vdi cac ion
am (-). Nguoc lai, chét trao ddi ion duong (cation
exchanger) 1a nhitng chat mang nhém dién tich 4m
(-) s& tuong tac voi cac ion duong (+). Trong qua
trinh sac ky, cac phan ti protein trong dung dich s&
lién két trao d6i ion thudn nghich véi gia thé. Cac
protein khong bam s€ di ra trudc theo dong dung
dich dém, cac protein tao lién két ion bam lai trén
gia thé s& dwoc rira giai hodc bang dung dich dém
v6i gradien ndng do mudi hodc gradien pH ting
dan (continuous gradient) hay tuan tu duogc rira giai
bang cac dung dich dém c6 nong d6 mudi hay pH
khéc nhau (stepwise).

Céc protein s& dugc day ra tuan ty dwa vao mirc
d9 tich dién cua protein, n6i mot cach khac dga vao
su twong tac manh hay yéu giira protein va gia thé.
Céc protein ¢ do tich dién thap, mirc d6 tuong tac
yéu s& dugc ddy ra trude. Cac protein c6 do tich
dién cao, muc do twong tdc manh hon s& dugc déy

ra sau.
- Sic ky ai hdp phu
chromatography - AC)

lwe (Affinity

Séc ky 4i lyc hap phu dwoc thuc hién dua trén
nguyén 1y tuong tac déc hiéu thuan nghlch gitta
protein can tinh sach trong hdn hop véi nhom chirc
ning cua gia thé. Cac twong tac dic hiéu c6 thé 1a
tuong tac gitra enzim - co chét, enzim-chit trc ché,
khang nguyén - khang thé, DNA-protein. .. Phuong
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phap nay dung de phan tich rat hiéu qua khi ham
luong protein can phan tach trong hdn hop c6 &
ham luong rat thip. Cac protein bam lai trén gia
thé co thé rira giai bang nhiéu cach nhu thay do6i
pH, néng d6 mudi hay ding chit canh tranh, do c6
cing ban chat v6i nhom chirc ning cua gia thé,
chat canh tranh s& day protein tach khoi gia thé.

— Sic ky twong tac ky nwéc (Hydrophobic
Interaction Chromatography -HIC)

Sic ky tuwong tac ky nudc dugc thyc hién dua
trén nguyén ly tuong tac ky nudce gilra cac nhom ky
nudc trén bé mit clia protein can phan tach voi cac
nhém ky nuéc trén gia thé sir dung. Dung dich
protein trong modi trudng nudc s€ dugc bao quanh
boi mot 16p 4o nudéc do cac nhom ua nude
hydrophobic huéng ra ngoai va tao lién két hydro
v6i cac phan tir nude, cac gde ky nude hydrophilic
s& hudng vao trong. Trong mdi trudng cd ndng do
mudi cao, phan tir protein bi mit 16p 40 nudc bao
quanh, cdc nhom ky nu6e 1§ ra bén ngoai va s&
tuong tac voi cac goc ky nude cua gia thé. Protein
bam lai trén gia thé s& dugc rira giai bang cach
dung gradien nong d6 mudi giam dan hay ding
gradien nong d6 ting dan cua chit hiru co nhu
ethylen glycol (50-80%), trong thuc nghiém
thudng nguoi ta phdi hop ca hai gradien nay dé rira
giai hét cic protein bam trén cot.

—  Sic ky loc gel hay sic ky ray phén tir (Gel
filtration hay Size Exclusion Chromatography)

Phuong phap sic ky loc gel ding dé phan tach
protein dwa vao kha nang khac nhau vé kich thuéc
phan tir ciia ching. Nguyén 1y cua sic ky loc gel 1a
dwa trén su phan b cua protein gitta dung moi ty
do va dung méi nam trong céc 15 cua cac hat. Dung
mdi tw do 1a pha dong, con dung mdi nim trong
c4c 16 1a pha tinh. Mirc d6 khuéch tan cua phan tir
chét tan phu thudc chu yéu véo kich thudc va ciu
hinh cta ching. Gel 1a cac hat xdp co cdu tric
mang ludi khong gian ba chiéu khau ghép ho tao
c4c 16 hong bén trong hat. Céc 15 nay c6 kich thude
khoéng cho cac phan tir 16n chui lot, ching chi co6
thé khuéch tan vao cac k& ho gitra cac hat va do d6
bi rira ra khoi cot rat som, trong khi d6 cac phan tir
bé hon c6 kha ning xAm nhap vao 16. Khi dong pha
dong lién tuc di qua, cac phan tu nho lai ra khdi cac
16 va di chuyén cing pha dong va nhu véy ta sé
tach dugc tung phan doan cac phan tir c6 kich
thude phan tir khac nhau, 16n ra trude, nho ra sau.
Tuy theo trong luong phéan tir clia chit cdn phéan
tach ma cac loai gel c6 kich thuéc 16 khac nhau s&
duoc su dung.
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3 KET QUA VA THAO LUAN
3.1 Khado sat hoat tinh clia enzim papain
theo thoi gian ting trudng cia trai du dia

Mu du da thu duge trén trai tir 2-20 tuén tudi,
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trich ly enzim bang nudc cit véi ti 18 1:10 :w :v va
xac dinh hoat tinh theo phuong phap Kunitz cai
tién voi co chat 1a casein (Kunitz, 1947), két qua
nhan dugc nhu & Hinh 1.
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Hinh 1: Bién déi hoat tinh clia enzim trong qua trinh ting trwéng cia trai du di

Két qua & Hinh 1 cho thdy & tri hai tudn tudi
hoat tinh ciia enzim papain trong mu di cao tuy
nhién do trai lic nay con nho lugng mu rat it. Hoat
tinh enzim ting din va cao nhat khi trai du du 10
tuan tudi. Didu nay phu hop véi két qua nghién ctru
ciia Nguyén Pirc Luong (2000) sir dung phuong
phap két tiia voi con 70°. Papain thu duge c6 hoat
tinh cao nhat khi trai & giai doan 10 tudn tudi.

3.2 Sécky trao dbi ion trén cot SP-Streamline

Dung dich enzim trich ly tir ma du du duoc xur

Iy v6i 2-PDS sau khi qua cot séc ky voi gia thé trao
dbi ion SP-Streamline. Két qua cho thay tinh da
dang cua thanh phdn céc enzim trong mu du du
(Hinh 2). Céc protein dwoc phan tach thanh bén
phén doan, phan doan UB la céac protein khong
bam trén gia thé, phan doan nay khong c6 hoat tinh
enzim va lugng protein rét it. Cac phan doan I, II
va III dugc rira gidi voi cac dung dich dém véi
ndng d6 mudi twong tmg 1a 0.25M, 0.35M va 0.6M
NaCl.
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Phan doan sic ky

Hinh 2: Sic ky dd ciia dung dich enzim papain trich ly tir mii du di dwoc xir Iy véi 2-PDS trén cot
SP-Streamline, dung dich dém ammonium acetat 0.1M, pH 5.0 c¢6 chita SmM EDTA va 0.5SmM
phenylmercuric acetat

Ghi chit: UB: phdn doan protein khéng bam trén gid thé. I: phan doan 0.25M NaCl. II: phdn doan 0.35M NaC. III: phdn

doan 0.6M NaCL

32



Tap chi Khoa hoc Truong Pai hoc Can Tho

Két qua nay twong tw nhu két qua cua
Dekeyser (1994) véi gia thé trao doi ion 1a Mono S
5/5. Phan doan I Ung véi enzim papain véi ham
luong thap chi khoang 11% tong protein, phan
doan II ng véi enzim chymopapain chiém phan
16n trong tong protein, khoang 60% ; trong phan
doan ndy c6 1an enzim papaya proteinaz IV. Phan
doan III ing v6i enzim papaya proteinaz III, chiém
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29% trong protein tong s.

3.3 Sicky ai lwe hip thu voi gia thé 1a gel
Bacitracin-Eupergit C

Do cac phan doan protein nhan dugc sau khi
qua cot trao do6i ion con kha phure tap. D¢é tach cac
enzim ra khoi cac protein tap, dung phuong phap
sdc ky ai lyc hap thu véi gia thé 1a gel Bacitracin-
Eupergit C.
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Hinh 3: Sic ky do ciia cac phan doan enzim papain trén cdt sic ky Bacitracin-Eupergit C

Chui thich. a: phan doan I, 0.25M NaCl. b: Phan doan I, 0.35M NaCL. c: phan doan I1I, 0.6M NaCl.

Céc phan doar} enzim I, II, 111 nhén duoc qua
cc:)t sdc ky trao do6i ion duoc tiep tuc cho qua cot
sac ky ai luc hap thu Bacitracin-Eupergit C.

Két qua trén sic ky dd cho thiy ca ba phan
doan sau khi qua cft ai luc hép phu bacitracin-
Eupergit d&u cho mét phan doan duy nhat (Hinh 3),
teong tu nhu Kkét qua nhan dugc cua Stepanov
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(1983). Tuy nhién, khi phan tich dién di trén
gel SDS-PAGE (Laemmli, 1970) cho thiy enzim
chua tach dugc ra khoi cac protein tap (Hinh 4),
céc protein tap 14n enzim trong phan doan déu bam
vao gia thé va dugc rira giai cing mot lac. Co thé
do tinh ddc hi€u cta Bacitracin khong cao dé co
thé tach dugc cac enzim ra khoi hdn hop.
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Hinh 4: Pién di dd cic phan doan enzim papain nhin dwoc sau khi qua cdt sic ky Bacitracin-
Eupergit C

Chii thich: 1: protein chudn. 2, 9 va 10: phdn doan 0.6M NaCl. 3 va 4: phin doan 0.25M NaCl. 5, 6,7 va 8: phin doan

0.35M NaCl.

3.4 Sic ky loc gel voi gia thé gel Sephadex G25

Theo Kyden (1998) c6 kha nang cac protein tap
1a san pham phan giai cta enzim c6 mang nhom —
SH ty do trong phan tir s& lién két v6i enzim qua
cac cau ndi disulfit, vi vay cac phan doan enzim s&
duge xur Iy trude voi hop chét co tinh khir 1a
Ditiotreitol dé pha v& cac cau ndi disulfit nay va

-

| oll

¢
g
b
2 3 4

1

sau d6 cho qua cot sic ky loc gel nham tach cac
protein ¢6 khdi luvgng phan tir thdp. Tuy nhién, két
quéa nhéan dugc trén sic ky loc gel ciing chi c6 mot
phan doan protein duy nhét, dién di trén gel SDS-
PAGE cho thay 14 cac enzim van chua tach dugc ra
khoi cac protein tap. Cac dai bang protein khdi
lwong phan tir thip van hién dién trong phan doan
c6 chtra enzim (Hinh 5).

e
- e B

Hinh 5: Dién di d6 cac phan doan enzim nhin dwgc sau khi qua c¢ft sic ky Sephadex G 25

Chii thich: 1. protein chudn. 2,3 va 4: phdn doan 0.25M NaCl. 5 va 6: phdn doan 0.35M NaCl. 7 va 8: phdn doan 0.6M

NaCl
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3.5 Sic ky twong tic ky nuée voi gia thé
Phenil —Sepharoz

Do cac phuong phép nhu trén khong dat hi¢u
qué trong viéc tinh sach enzim, cin c6 mot phuong
phap thich hop va dic hiéu dé c6 thé tach duoc
enzim ra khoi hdn hop, phuwong phép sic ky twong
tac ky nuéc v6i gia thé 1a Phenil —Sepharoz di
duogc ap dung. Dung dich enzim sau khi qua cot sic
ky tuong tac ky nude, cc protein bam vao gia the
dugc rira giai bang cac gradien ndng do mudi
khac nhau.
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3.5.1 Rika gidi protein véi nong do mudi tir
1.0M-0.0M ammonium sulfat

Phan doan 0.35M NacCl thu dwogc sau khi qua
cOt SP-Streamline, 1a phan doan c6 chira enzim
chymopapain va papaya proteinaz III, duoc cho
qua cot sac ky tuwong tac ky nudc Phenil —Sepharoz
voi néng d6 ammonium sulfat ban dau trong dung
dich protein la 1,0M. Céc protein bam lai trén gia
thé duoc rira giai v6i gradien ndng d6 mudi giam
dan tir 1.0-0.0M ammonium sulfat. Qua sic ky do
(Hinh 6) nhan thdy c6 3 phan doan protein
duogc tach ra, trong do6 phan doan 1 va 2 c6 hoat
tinh enzim.

Phan ‘doan sac

Hinh 6: Sic ky do phan doan 0.35M NaCl qua ct Phenil —Sepharoz, gradien nong d9 ammonium
sulfat 1.0M-0.0M

Tuy nhién, két qua dién di trén gel SDS- PAGE
(Hinh 7) cho thiy trong cac phan doan enzim van
con 1an protein tap. C6 thé mudi ammonium sulfat

24 kDa

6 nong do 1.0M chua da cao dé tach 16p 4o nudc
cua phan tir enzim va dua cac phan co tinh ky nudc
cua phén tir enzim ra bén ngoai.

Hinh 7: Pién di d6 phin doan 0.35M NaCl qua cdt Phenil —Sepharoz, gradien ndng do ammonium
sulfat 1.0M-0.0M

Chii thich: 1 va 8: protein chudn. 2 va 5: phdn doan 1. 3 va 6: phin doan 2. 4 va 7: phdn dogn 3
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3.5.2 Rua giai protein voi gradien nong dg
muoi ammonium sulfat tir 1.5-0.0M.

Két qua trén sic ky do (Hinh 8) cho thdy khi
taing nong d0 mudi dén 1.5M ammonium sulfat
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trong dung dich protein trudc khi qua cft va rira
giai protein vdi gradien Ammonium sulfat tur 1,5-
0,0M, thanh phan protein sau khi qua cot HIC ciing
phan tach thanh 3 phan doan.

ey
3y 'Ii Y \V\[/, |
i
Phén doan séc ky 525

A M S M S S

OO

1 2 :

Hinh 8: Sic ky dé phan doan 0.35M NaCl qua ¢t Phenil —~Sepharoz véi gradien (NH4)2SOs tir 1.5M-0.0M

25kDa

|

I--

R

Hinh 9: Pién di d6 phan doan 0.35M NaCl qua cdt Phenil —Sepharoz, véi gradien nong d9 ammonium
sulfat 1.5M-0.0M

Chil thich: 1 va 8: protein chudn. 2,3 va 4: phan doan 0.35M NaCl tri6e khi qua ¢t HIC. 5: phén doan 1. 6: phdn doan

2. 7: phan doan 3

Két qua dién di trén gel SDS-PAGE cho thay
enzim trong trudng hop nay da dugc tinh sach, trén
dién di d6 (Hinh 9, c6t 5) chi cd6 mdt bang protein.

Nhu vay, két hop hai phuong phap sdc ky trao
dbi ion trén gia thé SP-Streamline va sic ky tuong
tac ky nude trén gia thé Phenil-Sepharoz phan doan
enzim 0.35M NaCl, c6 khé nang day 1a phan doan
enzim chymopapain da dugc tinh sach tor ma du
du. Tuy nhién, do cac enzim trong mu du dua co

36

khéi lwong phan tir nhu nhau chi khic nhau vé
diém dang dién cho nén can kiém tra lai bang
phuong phap dién di diém déng dién dé c6 thé chéc
chan rang chi c6 mot enzim duy nhat va da duoc
tinh sach hoan toan. Bén canh do, can phai nghién
ctru thém vé viéc ning qui trinh tinh sach 1én pham
vi 16n hon, dbi v6i cot trao ddi ion, viéc nang cap
1én pham vi tinh sach lon da dugc nghién ctru va cé
thé thuc hién dugc, tuy nhién ddi voi cot sic ky



Tap chi Khoa hoc Truong Pai hoc Can Tho

trong tac ky nuéc can phai dwoc nghién ctu
tiép tuc.

4 KET LUAN

Mu du du c6 thé thu hoach tir trai trong khoang
tu 8-10 tuén tudi dé thu dugc enzim vai hoat tinh
va hiéu suét cao. Sic ky trao dm ion véi gia thé gel
SP-Streamline két hop véi sic ky tuong tic ky
nudc voi gid thé gel Phenil-Sepharoz c6 thé dugc
dung dé tinh sach enzim trong mu du du. Thuan loi
ctia qui trinh tinh sach 1a ¢6 thé san xuit nhiéu ma
khéng can phai qua nhiéu céng doan nhu tiia bang
ammonium sulfat hay bang con, san pham sé& tinh
sach hon va khong gay 6 nhiém moi truong. Thém
vao d6, do nguodn papain cua chung ta ddi dao, gel
dung dé chay sic ky co thé tai sir dung nhiéu lan, vi
viy gia thanh s& thdp hon papain thwong mai.
Nhung phuong phap nay kho tach rira enzim cod
ham lugng 1én. Mat khac, ta st dung mét lugng
16n dung dich dém dé tach rura nén néng d6 enzim
thu duoc sau khi qua cot rat lodng, c6 thé nén két
hop sit dung phuong phép siéu loc dé tach mudi
ddng thoi ¢ hoat tinh enzyme t6t hon. Xt 1y dung
dich enzim v&i 2-PDS trudce khi cho qua cot sdc ky
trao ddi ion c6 thé bao vé enzim tranh tinh trang tu
phéan giai trong qua trinh tinh sach.

LOI CAM TA

Cam on Vién Cong nghf: Sinh hoc, Tmbng
Pai hoc Can Tho da tao diéu kién vat chat cho
thi nghiém.

37

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 38 (2015)(2): 30-37

TAI LIEU THAM KHAO

1.

Dekeyser, P.M.1994. Fractionation and
purification of the thiol proteinases papaya
latex. University of Ghent, Wolterslaan
16,9000 ghent, Belgium.

Janson, J.C and Kyden L.1998. Protein
purification, 2nded. A John Willey & Con,
Inc, Puplication.

Kunitz, M. 1947. Crystalline soybean
trypsin inhibitor. Part II. General properties.
J. General Physiology. 30: 291-296.

Leammli U.K. 1970. Cleavage of structural
proteins during the assembly of the head of
bacteriophage T4. Nature. 227:680-685.

. Nguyén Pirc Lugng va ctv. 2002. Nghién

ctru thu nhén va tinh ché papain tir qua du
du trong & Viét Nam va Mot s6 ung dung
papain trong y hoc va trong cong ngh¢ thuc
phém. Hoi nghi khoa hoc va cong nghé lan
8. Truong Pai hoc Bach Khoa TP.H6 Chi
Minh. 1-12.

Phanxipang 2003. Pu du la hay quen. Kién
thirc ngay nay. Lién hiép cac hgi Van hoc
nghé thuat TP. HO Chi Minh. (457).
Stanley Zucker va ctv. 1984. the proteolitic
activities of chymopapain, papain, and
papaya proteinase III. Departement of
Biochemistry, Strangeways Research
Laboratory, Worts causeway, Cambridge
CBI1 4RN, UK.



