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TOM TAT

Muc tiéu cta cong trinh 1a xac dinh cac diéu kién thich hop dé thu nhan ché pham protease
tir qua va. Cac yéu té duoc khao sat trong nghién ciru nay gém ty & nguyén liéu/ethanol 96%, thoi
gian va nhiét do két taa. Dé thyuc hién qua trinh nghién ciru, hoat do protease trong cac mau thi
nghiém duogc xac dinh theo phuong phap Amano va ham lugng protein dugc xac dinh theo phuong
phép cua Bradford. Két qua cho thdy, hoat d6 protease dat 1,02 Hp/mL va ham luong protein dat
2,21 mg/mL khi ty Ié dich mu qua va/ethanol 96% la Y, nhiét do két tua protein 3°C trong 60 phut.

Tw khoéa: qua va, enzyme, hoat d6 protease, ethanol.
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1. MO PAU

Protease c¢6 nhiéu trong cac loai qua cdy ho Sung (Moraceae), dugc st dung nhiéu
nhét trong mot sé nganh san xut nhu: ché bién thuc pham (lam fromage, 1am mém thit, b
sung dé chdng lai hién tuong tia protein trong qua trinh 1am trong bia, ngin can sy héa nau
trong rau ci, xur 1i phé phu pham trong ché bién phé thuc pham), trong y hoc nhu 1am thuéc
hd tro tiéu hoa, tiy giun. Ngoai ra, c6 nhidu tng dung dang duoc nghién ciru nhu san xuit
thudc 1am tan mau bam, tri bénh ngoai da, myn nhot (Nguyén Thi Cam Vi, 2011; Turk,
2006; Vander Hoorn, 2008).

Nudc ta nam trong ving khi hau nhiét déi nén céc loai cay ho Sung néi chung va cay
va noi riéng phat trién rat thich hop. Tuy nhién, san pham tir cay va chi duoc biét dén qua
cac mon thuc pham duge dung hang ngay nhu: va tron, va kho thit, hay ding lam rau ma
chwa ¢ nhiéu nghién citu vé enzyme protease trén loai cdy nay. La va qua va, ngudn nguyén
liéu dé san xuat enzyme tu nhién, déu chira mot lugng Ion enzyme protease trong d6 chu yéu
1a enzyme ficin. Bén canh hai loai enzyme d dugc nghién ctru twong ddi rd rang va c6 nhiéu
rng dung cu thé 13 bromelain tir dira va papain tir du du, viéc nghién ciu khao sat cac diéu
Kién tach chiét protease tir qua va s& co y nghia khoa hoc va thyc tién.

Trong nghién ctru nay, cac yéu té anh hudng dén qua trinh thu nhan ché pham ficin
tir qua va nhu ty 18 dung méi cho vao, nhiét do va thoi gian két tua s& dugc xac dinh.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ctru

Dich ma qua va (Ficus auriculata Lour.) dugc thu nhan tai cac nha vuon trén dia
ban tinh Thira Thién Hué. Dé tranh anh huéng dén hoat tinh cua protease, dich mu qua va
duoc bao quan ¢ -20°C.
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Hinh 1. Dich mu qua va.

2.2. Phuwong phap nghién ciru

2.2.1. B tri thi nghiém

2.2.1.1. So d6 quy trinh tich enzyme protease
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Hinh 2. So d6 quy trinh thu nhan ché pham protease tir dich mu qua va.
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2.2.1.2. Thuyét minh quy trinh thi nghiém

Dé thu nhan ché pham protease dat chat lugng cao, qua trinh thi nghiém luén tién
hanh trong diéu kién lanh. Hoa tan 5 g dich mi qua va véi nuée cit theo ti 18 %. St dung
may khuay tir (100 vong/phut), trong thoi gian 2 — 3 phut dé tao diéu kién cho qué trinh hoa
tan duoc triét dé. Tiép theo, dung dich dugc tach tap chat va cac phan khong tan bang may ly
tam lanh (4.000 vong/phut, trong 10 phut). Sau khi ly tam, loai bo 16p can dudi day va 1
phan dich tring duc noi 1én trén bé mat, chi thu phan dich & giita dé tién hanh két tia protein.
Str dung dung méi ethanol 96% dé két tia, tién hanh khao st lya chon ty 1¢ dich mi/ethanol
96% (1/1; 1/2; 1/3; 1/4 va 1/5), thoi gian (30, 60 va 90 phut) va nhiét o két taa (1; 3 va 5°C).
Dua vao phuong phéap loai suy dé chon cac thong s thich hgp cho qua trinh két tua protein
¢ trong dich ma. DBé thu nhan taa protein ching t6i tién hanh ly tdm lanh (10.000
vong/phut, 10 phat). Luong taa ling xudng dudi s& duge lam khé tir 2 — 3 giod, sau do
hoa trong dung dich dém phosphat dé tién hanh do ham luong protein biang phuong phap
Bradford va hoat d protease bang phuong phap Amano.
2.2.2. Cac phwong phap phan tich
2.2.2.1. Xac dinh ham luong protein

Ham lugng protein dugc xac dinh theo phuong phap ctua Bradford. Phuong phap
nay duya trén su thay d6i budc song hap thu cuc dai va su thay d6i mau xay ra khi Coomasie
Brilliant Blue (CBB) lién két voi protein trong dung dich acid. Trong dung dich manh tinh
acid, khi khong két ndi véi protein thi thudc nhudém cé bude song cuc dai & 465 nm. Khi két
hop voi protein thi thuéc nhuém hip thu budc song cuc dai & 595 nm. Nho d6 ma xac dinh
dugc nong do protein. Dang proton hoa ciia thuéc nhuém CBB ¢ mau xanh. Thudc nhuém
lién két chat ch& vé6i cac protein, trong tic voi tat ca cac nhom ky nude va cac nhém mang
dién tich dwong trén phan tir protein. Trong méi truong cia gdc mang dién tich duong, su
proton hoa khong xay ra va mau xanh xuat hién. Mau s& xuét hién sau 2 phut va on dinh
trong gan 1 gio (B4 Thi Bich Thuy, 2011).

Téng ham luong protein trong V (mL) ché pham thé dugc tinh theo cong thirc:

mgprotein = b*lO'S*m*V

Trong do:

b: ndng do protein trong mau suy ra tir dwong chuan (mg/mL).
m: hé s6 pha lodng.
V: thé tich dung dich ché pham enzyme tho (mL).

2.2.2.2. Xac dinh hoat do protease

Hoat d6 protease duoc xac dinh theo phwong phap Amano. Xac dinh d6 hoat déng
phan giai protein ciia enzyme trén co s¢ xac dinh lugng san pham duoc tao thanh trong phan
g, bang phan tmg mau voi thude thir folin — ciocalteu. Dwa vao d6 thi duong chuén, dinh
lwong tyrosin twong ¢ng voi lwong san phdm thuy phan dudi tac dung caa enzyme (D4 Thi
Bich Thity, 2011). Tinh s6 don vi hoat dong proteolitic ciia 0,2 mL dung dich enzyme di liy
xac dinh hoat d6 theo cong thirc:
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Hp/mL = ugtyrozin X0,8 (dom vi)
t

Trong do:
0,8: thé tich toan bd hdn hop phan tng (0,2 mL co chét, 0,2 mL dung dich
enzyme, 0,4 mL dung dich TCA (acid trichloroacetic)).
t: thoi gian dé enzyme tac dung voi co chit (30 phut).
2.2.3. Phuong phdp xir Iy 56 liéu
Mbi thi nghiém dwgc tién hanh 1ap lai 3 lan. So sanh sy khac biét vé gia tri trung
binh bang thuat toan phan tich phuong sai (ANOVA) theo mé hinh mot yéu t. S6 lieu
duoc xtr 1y bang phan mém tiéu chuan Minatab 16.2.3.0.
3. KET QUA VA THAO LUAN
3.1. Kh4o sat ty 1€ dich nhua/ethanol
Pé tién hanh khao sat nim mdc ty 18 giita dich mu/ethanol 96% khéac nhau: 1/1; 1/2;
1/3; 1/4 va 1/5 chung t6i ¢ dinh thoi gian két tua trong 1 gio va nhiét do két tia 1a 5°C. Sau
do, ly tam thu tda va tién hanh do ham lugng protein va hoat d§ protease bang thiét bi UV —
Vis, két qua nhan dugc the hién ¢ Hinh 3.
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Hinh 3. Ham luong protein va hoat do protease bién thién theo ty Ié dich mu/ethanol 96%.
Chi thich: cac chi cdi a, b, ¢ thé hién sw khdc nhau c6 ¥ nghia thong ké trén timg dang biéu do cia do thi.

Theo céc s6 liéu thuc nghiém & Hinh 3, ching t6i nhan thiy ham luong protein va
hoat do protease co xu hudng tang ty 1€ thudn so voi lugng ethanol sir dung trén cung mot
loai nguyén li¢u. Cu thé ham lugng protein & cac mau 1/1, 1/2, 1/3, 1/4, 1/5 lan Iuot 1a 1,00;
1,04; 1,21; 1,93 va 1,90 mg/mL, va hoat do protease 14n luot 14 0,30; 0,46; 0,72; 1,01 va 1,00
Hp/mL. Két qua cho thdy ham lugng protein va hoat do protease ting dan theo chiéu ting
cua lugng ethanol tir mau co ty 1¢ 1/1 dén mau co ty 1& 1/4 va dat gia tri cuc dai & mau c6 ty
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1¢ 1/4 1an luot 1a 1,93 mg/mL; 1,01 Hp/mL twong tng. Sau d6, ham luong protein va hoat
dong protease khong tang nira cho du ting lugng dung moi sir dung.

Theo 1y thuyét, khi ting lugng dung moi, qué trinh thu nhan protease s& trd nén
nhiéu hon do khi phén tir dung méi ting chiing s& tach triét dé hon 16p phén tir nudc bao lay
xung quanh phan tir protein, lam giam tinh tan ctia protein, ting kha nang két tiia ctia chiing
(Polaina, 2007). Tuy nhién, khi ting lugng ethanol 96% lén nhiéu hon so véi ty 1& dich dich
mu/ethanol = 1/4, ham lugng protein khong c6 sy sai khac vé mat théng ké con hoat d6
protease & ty 1& 1/5 co sy giam nhe. Diéu nay dugc giai thich, khi ty 1¢ dung méi str dung
tang vuot qua 1/4, hang s6 dién moi thay doi qua muc, thic day su phd hiy enzyme, giy
bién tinh khong thuan nghich, dan dén hiéu qua thu nhan ché pham protease giam. Két qua
nay phu hop véi cong bd cua nhom tac gia Nguyén Thi Thuy Vy va Nguyén Vin Muoi
(2016), khi khao sat anh hudng cua dung méi ethanol dén hiéu qua thu nhan protease tir dau
tom, hoat do protease dat gia tri cao nhét khi st dung ty 1¢ dich enzyme tho/ethanol la 1/3
(1,98 U/mg protein) nhung & ty 1€ 1/4 chi dat 1,44 Hp/mL va ty 1é 1/5 dat 1,00 Hp/mL. Tu
nhitng nhéan dinh trén, chiing t6i chon ty 1& dich mu/ethanol 96% 14 1/4 dé tién hanh cac budc
tiép theo.

3.2. Khao sat thoi gian két tia protease

Sau khi chon duogc ti 1€ dich mui/ethanol 96% 1a 1/4, ching t6i tiép tuc khao sat thoi
gian ¢ 3 muc: 30 phat, 60 phat va 90 phut; ¢ nhiét do 5°C. Két qua thu nhan dugc trinh bay &
Hinh 4.
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Hinh 4. Ham lugng protein va hoat do protease bién thién theo thoi gian.
Chil thich: cdc chiF cdi a, b thé hién suw khdc nhau cé ¥ nghia thong ké trén ting dang biéu do ciia dé thi
Qua két qua thé hién trén Hinh 4, xét vé mit thoi gian chung t6i nhan the”iy mau 1 (30
phiit) tién hanh nhanh hon mau 2 (60 phut) nén s& rit ngén thdi gian thi nghiém. Tuy nhién,
phan tich sdu vé qua trinh nghién ctru va thu nhan két qua chung toi thiy rang bién do két
qué ctia 3 lan 13p lai d6i v6i mau 1 dao dong rat 16n (lan 1: 1,71 mg/mL; lan 2: 2,19 mg/mL
va lan 3: 1,89 mg/mL) trong khi d6 bién d¢ két qua cua 3 lan lap lai & mau 2 6n dinh hon
(lﬁn 1: 1,91 mg/mL,; 14n 2: 1,99 mg/mL; 14n 3 va 2,09 mg/mL), ngoai ra hoat d0 protease con
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thé hién gia tri hoat &6 cao nhat 1,01 Hp/mL. So sanh két qua khao sat thoi gian tir 0 dén 160
phat dé tach chiét ficin tir nhya qua va (Ficus carica cv.) ciia nhom tac gia Hamid Zare va
cs. (2012) cho thiy protease dat gia tri cao nhat khi thoi gian xir Iy tir 60 dén 80 phut. Tur
nhiing 18p ludn trén ching t6i chon thoi gian két tha protease la 60 phut dé thuc hién céc
budc nghién ctru tiép theo.
3.3. Khao sat nhiét do két tia protease

Tién hanh twong tu chiing t61 khao sat 3 méc nhiét d6 1a 1°C, 3°C va 5°C, & ty 1€ dich
mu/ethanol 96% la 1/4, thoi gian 60 phut. Két qua khao sat dugc thé hién ¢ Hinh 5.
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Hinh 5. Ham lugng protein va hoat do protease bién thién theo nhiét do.
Chii thich: cdc chit cdi a, b, ¢ thé hién sy khdc nhau c6 ¥ nghia thong ké trén timg dang biéu dé ciia do thi.

Qua két qua khao sat chiing t6i thay rang, kha ning két tua enzyme protease tir dich
mu qua va phu thudc vao nhiét d9. Khi ting nhiét do tir 1°C 1én 3°C, kha nang khuéch tan
cling nhu két tiia protease trong dich mu ¢ su ting nhe nhung khong thé hién sy khac nhau
c¢6 ¥ nghia thong ké, ham luong protein ting tuong tmg tir 2,18 mg/mL 1én 2,21 mg/mL,
nhung hoat d¢ protease ctiia dich mi qua va tang cé thé hién sy khac nhau cé v nghia théng
ké tir 0,97 Hp/mL 1én 1,02 Hp/mL. Khi ting nhiét do két tiia 1én 5°C, ham lugng protein va
hoat do protease c6 xu hudéng giam di chi con 1,98 mg/mL va 0,95 Hp/mL, tuong tGng.
Ching t rang trong mdi truong c6 dung médi hiru co (ethanol 96%), khi nhiét do cang cao
kha ning bién tinh protease cang 16n dan dén hoat do giam. Nhitng két qua dat duogc trong
nghién ciru nay ciing phil hgp véi cong bd ctia Nguyén Vian Thanh va cs. (2013) khi khao sat
nhiét d6 dén sy két tua cua enzyme bromelain, & 4°C hiu suit thu hoi hoat tinh téng dat
82,59% va hiéu suat thu hdi protein dat 59,53% trong khi dé 72,59% va 56,16% & 28°C,
tuong ung.
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4. KET LUAN

Trong cong trinh nay, dé thu nhan duoc dich chiét enzyme protease tir nhya qua va,
chung t6i nghién ctru va chon duoc ty 18 dich mu/ethanol 96% 1a V4, nhiét d6 két taa protein
thich hop 1a 3°C trong 60 phat dé thu nhan dugc ham lugng protein 1a 2,21 mg/mL va hoat
d6 protease 13 1,02 Hp/mL 1a cao nht.
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INVESTIGATION OF CONDITIONS FOR
PROTEASE EXTRACTION FROM FIG FRUIT (FICUS AURICULATA L.)
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ABSTRACT

This study aims to investigate the conditions for the protease activity from fig fruit latex. The
rate of material/ethanol 96%, the time and the temperature of precipitation were investigated. To carry
out the research, the protease activity in the samples was determined according to the Amanos method
and the protein content was determined by Bradford's method. The results show that the protease
activity is 1.02 Hp/mL and the protein content is 2.21 mg/mL when the ration of ethanol 96%/fig fruit
latex is %4 and the temperature of protein precipitation is 3°C for 60 minutes.

Key words: enzyme, ethanol, fig fruit, protease activity.

Received: 171" August 2017 Reviewed: 5™ September 2017 Accepted: 16™ September 2017

236



