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ABSTRACT

Chicken pancreas, which is an organ involved in many digestion
processes, is one of the by-products utilized to extract enzymes. In
Vietnam, the amylase and protease, have been applied in many different
areas, but these enzymes must be imported from foreign countries with
rather high price. This study was carried out to aim at finding out usably
extractive methods of amylase and protease from chicken pancreas. The
results showed that enzyme extraction method using phosphate buffer
solution with pH 7 and precipitated protein by (NH4):SOs of 60%
saturation, then dialyzed and freeze-dried obtained the most effectively
extracted enzyme. Amylase which was extracted from the chicken pancreas
worked well at 50°C and pH 7.5. The addition of 0.1% NaCl and 0.05%
CaCl; increased the activity of amylase. Protease was extracted from the
chicken pancreas worked well at 50°C and pH 7.6. The addition of
cysteine 0.01% and 0.1 ppm CaCl; increased protease activity. SDS-PAGE
analysis showed the presence of the enzyme a amylase, trypsin and
chymotrypsin in the extracted protein samples. After 90 days storage at -
20°C, the enzyme products still maintained their catalytic activities.

TOM TAT

Tuy ga la mét co quan tham gia nhiéu vio qud trinh tiéu héa va la nguon
phu pham c6 thé tan dung dé ly trich enzyme. O Viét Nam, cdc loai enzyme
amylase va protease dd dwoc vmg dung trong nhiéu linh vue khdc nhau.
Hién nay, enzyme van phai dwoc nhdp tir nuée ngoai véi gid thanh twong
doi cao. Nghién ciru duwoc thuc hién nham muc dich tim ra phuong phap
hiéu qua dé ly trich enzyme amylase va protease tir tuy ga. Két qua cho
thay phiwong phap ly trich enzyme bang dung dich dém phosphate c6 pH 7
roi két tiia protein bang (NHy):SO, 60% bdo hoa, sau dé dem di tham tich
va dong khé chan khéng di cho hiéu qua ly trich enzyme tot nhat. Amylase
duwoc trich tir tuy ga hoat dong 16t ¢ nhiét do 50°C voi pH 7,5. Viéc thém
NaCl 0,1% va CaCl; 0,05% déu lam ting hoat tinh ciia amylase. Protease
duwoc trich tir tuy ga hoat dong 16t ¢ nhiét do 50°C voi pH 7,6. Viéc thém
cysteine 0,01% va CaCl; 0,1 ppm da lam tang hoat tinh protease. Phan
tich dién di SDS-PAGE cho thay sw hién dién ciia enzyme amylase, trypsin
va chymotrypsin trong mau protein trich dwoc. San pham sau khi bao qudn
90 ngay ¢ -20°C van duy tri hoat tinh xuc tdc.
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1 GIOI THIEU

Cong nghé enzyme la mdt nganh quan trong
trong linh vuc cong nghé sinh hoc bén canh céc
linh vyc cong nghé sinh hoc thyc vat, dong vat, vi
sinh vat,... Enzyme la chét xtic tac sinh hoc khong
nhiing xtic tac cho cac phan tmg xay ra trong co thé
song, ma sau khi tach khoi h¢ thong séng, & nhimng
diéu kién nhét dinh chung van giit dugc hoat tinh
xuc tic (Pham Thi Tran Chau va Phan Tuén Nghia,
2007). Vi vay, viéc nghién ctru va ing dung cdc
san phdm cia enzyme da dugc nhiéu nuéce trién
khai, phat trién va da dem lai loi nhuén rat 16n cho
nhléu qudc gia. O Viét Nam, cong nghé enzyme da
dugc nghién ctru va ing dung trong nhiéu linh vuc
nhung chua that sy phét trién. Cac san pham
thuong mai clia enzyme hién nay van phai nhap noi
vao Viét Nam vé6i gia thanh rat cao. Enzyme
amylase va protease 1a nhom enzyme dugc Ung
dung rong rai trong nhiéu linh vye nhu cong nghé
san xuat rugu bia, cong nghé thyc phim, y hoc..
Vai tro chinh cia amylase va protease la thuy phan
hd tinh bot va thuy phan lién két peptide trong
protein. Nhiing enzyme nay dugc trich tir cac
nguén dong, thuc vat va vi sinh vat, via mang
nguﬁ)n gbc tu nhién vira khong doc véi con ngudi
nén rat dugc ua chudng va ngay cang duoc st dung
rong rai. Hang ngay, céac 1o glet md gia cam thai ra
nhiéu phy phé pham ciia ga can dwoc xir Iy hoic
ché bién tiép, dé tranh 6 nhiém moi truong. Phu
pham ctia ga, dic biét 1a tuyén tuy ga, 1a mot trong
nhilng co quan tiéu hoa quan trong chira nhiéu
enzyme tiéu hoa tinh bot va protein (Nguyén Thi
Kim Poéng va Nguyén Vin Thu, 2009). Trong noi
dung nghién ctru nay, phu phé pham tir tyy ga da
duge dung dé ly trich enzyme nham tao ra ngudn
san phim enzyme doi dao va lam ting gia tri phu
phé pham tir ga.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

21

— Nguyén liéu chinh duoc dung trong thi
nghiém la tuy ga dugc lay tir 10 giét mo gia cam
Ngoc Xuan ¢ Thanh phd Cin Tho va duoc udp
lanh dé gitr hoat tinh ctia enzyme.

Vit liéu nghién ciu

— Céc thiét bi chinh dd ding 1 may ly tim
lanh (Rotanta 460 - Hettich) va may dong kho chan
khong (Virtis) dugce dung trong qua trinh ly trich
enzyme. Mdy do quang phd (Thermo - Spectronic
Helios) dugc dung dé phén tich miu va thir hoat
tinh cta enzyme.
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— Vit tu va hoa chit duoc dung trong nghién
ctru 1a tai thim tich seamless cellulose tubing
36/32 dé lam sach mau ly trich dugc. Cac hoa chét
chinh duoc ding dé ly trich enzyme, danh gia hoat
tinh cia enzyme va phan tich dién di SDS-PAGE
gém dung dich dém phosphate (pH 7), mudi
(NH4)2S04, con 96%, bovine serum albumin
(BSA), tyrosine, hd tinh bot, trichloroacetic acid
(TCA), thudc thir Folin - phenol, casein 0,2%,
beta-mercaptoethanol, cysteine,...

2.2 Phwong phap nghién ciru

2.2.1 Hiéu quad cua cdc phwong phap ly trich
enzyme amylase va protease tir tuy

Muc dich: tim phwong phap thich hop dé ly
trich enzyme amylase va protease tir tuy ga.

Nguyén liéu duoc nghién véi dung dich dém
phosphate pH 7 (4°C) theo ti 1 nguyén li¢u va
dung dich dém phosphate pH 7 (1: 2 w/v) dé trich
enzyme. Hon hop duoc ly tam voi téc do 9.500
rpm & nhiét do 1a 4°C trong 30 phut dé 1iy phan
dung dich & bén trén va loai bo phan bén dudi dng
ly tdm. Sau d6, dung dich chtra enzyme s€ duogc
trich bang ba phuong phap khac nhau.

Phuong phap Iy trich enzyme bdng dung dich
dém phosphate pH 7 (Phwong phdp 1): Phan hn
hop sau khi dugc trich voi dung dich dém
phosphate pH 7 s& dugc ly tim vé6i téc do 9.500
rpm 1di duge dem dong kho va trir ¢ -20°C.

Phirong phdp ly trich enzyme bang dung dich
(NH,):SO4 60% bdo hoa (Phwong phdp 2): Hon
hop thu dugc sau khi trich véi dung dich dém
phosphate pH 7 va ly tim s& dwoc két tia bing
dung dich (NH4),SO4 60% bdo hoa. Phan két tua
thu dugc s€ dugc dem di ly tdam & 4°C voi tde do
11.500 rpm trong 30 phut. Hon hgp thu dugc bén
dudi ng ly tim s& dwoc dem di tham tich bang tai
seamless cellulose tubing 36/32. Sau khi tham tich,
mau duoc dong kho va trir & -20°C.

Phuong phdp ly trich enzyme bang con 96%
(Phwong phdp 3): Hon hop thu duge sau khi trich
v6i dung dich dém phosphate pH 7, s& duoc két tua
v6i con 96% theo ti 18 dung dich va con (1: 4 v/v).
Sau d6, hén hgp duge ly tim & 11.500 rpm trong
30 phat véi nhiét do 1a 4°C. Mau thu dugc dem di
dong kho va trir ¢ -20°C.

Xac dinh ham luong protein (Nguyén Dirc
Luong va Cao Cuodng, 2003).

Nguyén tic: Dya vao phan ing mau cta protein
v6i thuoe thir Folin-phenol tao thanh phirc chat cé
mau xanh duong, hap thu anh sang & budc song
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750 nm. Cuong d¢ mau ctua dung dich ty 1€ thuan
véi nong do protein. Dya vao duong chuan xac
dinh nong dg protein.

Xac dinh hoat lyc amylase bang phan vmg thity
phan ho tinh bot (Rukhliadeva, 1982).

Nguyén tic: Enzyme amylase c6 kha nang thity
phén tinh bot tao thanh cac dextrin. Khi cho tac
dung vdi iode, phﬁn co chét tinh bot con lai s& tao
mau. Do cudng d¢ mau tao thanh & bude song 570
nm dya vao dudng chuén tinh bot s& tinh duoc
ndng do tinh bot con lai sau phan ung, tir d6 suy ra
duogc hoat tinh clia enzyme amylase. St dung co
chit 1a hd tinh bt co nong do 1%.

Xdc dinh_hoat luc protease theo phwong phap
Anson cdi tien (Nguyén Duc Luong va Cao Cuodng,
2003).

Nguyén tic: Phuong phap niy dua trén co s
xac dinh lugng tyrosine sinh ra trong qua trinh thuy
phén boi protease va cho phan Uing tao mau voi
thude thir Folin. Po d6 hép thu cta phirc mau dugc
tao ra & budc song 750 nm. Dua vao dudong chuin
tyrosine dé kiém tra hoat tinh cua protease. Co chat
duoc str dung la casein 0,2%.

Xdc dinh enzyme trong mau bdng phuwong phap
dién di SDS-PAGE (Harlow va Lane 1988).

Phan tich dién di SDS-PAGE theo phuong phap
cua Harlow va Lane (1988). Phan tich dién di dung
dé xac dinh trong luong phan tir cua protein dua
trén thang chuén protein cuia cong ty Novagen (15 -
150 kDa).

2.2.2 Anh huwong cua nhiét do va pH lén hoat
tinh cua enzyme amylase va protease

Muc dich: Tim ra khoang nhiét d6 va pH tbi wu
thich hop de lam tang hoat tinh x0c tac cia enzyme
amylase va protease tur tuy ga.

Xac dinh hoat tinh enzyme amylase tuwong tu
thi nghiém 1 & 6 muc nhiét d¢ tir 30°C, 40°C, 50°C,
60°C, 70°C va 80°C va 8 muc pH tu 3, 4, 5,6, 7, 8,
9 va 10. Tuong tu thi nghiém vdi enzyme amylase,
hoat tinh enzyme protease dugc thyc hién & 6 mic
nhiét d tir 30°C, 40°C, 50°C, 60°C, 70°C va 80°C
va6mucpHtuS,6,7,8,9val0.

Hoat tinh enzyme amylase va protease dugc
xac dinh tuwong ty thi nghiém 1 theo phuwong phap
cua Rukhliadeva (1982) va Nguyén Dtc Luong va
Cao Cuong (2003).
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2.2.3  Anh huéng ciia chat hoat héa lén hoat
tinh cua enzyme amylase va protease

Muc dich: tim ra khoang ndng do chét hoat hoa
thich hgp nhat dé lam tang hoat tinh xuc tac cua
cac enzyme.

Chat hoat hoa dugc s dung ddi véi enzyme
amylase 1a NaCl va CaCl, twong tng véi cac muc
nong do: 0%, 0,01%, 0,05%, 0,1%, 0,5% va 1%.
Khao sat anh hudéng duoc thuc hién & diéu kién
nhiét d6 va pH téi wu (6 muyc 2.2.2). Phan tmg thiy
phan dugc thuc hién bé’mg cach 1an luot cho vao
ong nghiém 680 pL dung dich pH tdi wu va 470 uL
dung dich chit hoat hoa véi ndng do twong tng
ding dé khao sat, thém vao 200 pL hd tinh bot
nong do 1%.

Chét hoat hoa dugc st dung ddi vei enzyme
protease 1a cysteine va CaCl, voi cac ndng do (%):
0%, 0,00001%, 0,005%, 0,01%, 0,05% va 0,1%.
Phan ung thiy phan casein dugc thyc hién & diéu
kién nhiét 6 va pH t6i wu. Casein duoc st dung &
0,2%. Dung dich cysteine va CaCl, (tir ndng do
0,00001% dén 0,1%) dugc pha trong mdi truong
pH t6i wu o thi nghiém 2. Hon hop enzyme
protease ly trich dugc hoa tan trong dung dich
cysteine va CaCl, twong g voi cac ndng do tir
0,00001 % dén 0,1%.

Hoat tinh enzyme amylase va protease dwoc
xac dinh tuwong ty theo phuong phap cua
Rukhliadeva (1982), Nguyén Ptrc Lugng va Cao
Cuong (2003) (6 muc 2.2.1).

2.2.4  Anh huéng ciia thoi gian ton trir lén
hoat tinh cua enzyme amylase va protease

Muc dich: nhim danh gi4 hoat tinh ctia enzyme
amylase va protease khi bao quan & nhiét do -20°C.
Mau enzyme ton trit dugc dem thir hoat tinh sau
mot thoi gian bao quan dé danh gid kha ning sir
dung cua no6 trong tuong lai.

2.3 Phuwong phap théng ké

’Sé liéu duge xu 1y bang phin mém Excel va
thong k€ bang phan mém Statgraphic plus 4.0. Cac
gia tri trung binh dugc kiém dinh bang phép thu
LSD hoac phép thu Duncan.

3 KET QUA VA THAO LUAN

3.1 Hiéu qua cac phwong phap ly trich
enzyme amylase va protease tir tuy ga

Sau khi ly trich enzyme tur tuyén tuy bang 3
phuong phap khac nhau (bang dung dich dém
phosphate pH 7, két tia bang dung dich (NH4),SO4
60% bao hoa va két tia bang con 96%), thu duoc
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hén hop enzyme, tién hanh dong khé mau bing
mdy dong kho chan khong (Virtis, Anh) va bao
quan cic mau enzyme & diéu kién nhiét do -20°C.
Qua trinh ly trich dugc thyc hién vdi luong nguyén
liéu ban ddu cho mdi phuong phap 1a 250 g tuyén
tuy ctia ga. Két qua cho thay, hiéu suat thu hoi san
pham tir phuong phap 1 1a 16n nhét dat 15,2%
(38 g/250 g nguyén liéu ban dau), hiéu sudt thu
hoi san pham tir phuong phap 2 1a 4,29% (10,74 g)
va phuong phép 3 1a 5,79% (14,48 g) (Bang 1).
Nguyén nhan la do phuong phap 2 va phuong phap
3 ¢o ding chit gay két tia protein 1a (NH4),SO;4
nén lugng protein thu dwgc nhidu hon nhung di
loai ra cac thanh phan khac nén hiéu suét thu hoi
chung thap hon so v&i phuong phép trich bing
dung dich dém phosphate pH 7 (khong qua giai
doan két tua protein). O phuong phap 2 (ket tua
bang mu01 (NH4):804), qua giai doan tham tich
loai mudi nén hiéu suét thu hoi thip hon phuong
phap 3 (két tua biang cdn) khong qua giai doan
tham tich.

Tién hanh xac dinh ham luong protein va déanh
gid hoat tinh cua enzyme trich duoc bang cac
phuong phap khac nhau. Ham lugng protein va
hoat tinh ctia enzyme protease dugc xac dinh theo

S6 chuyén dé: Nong nghiép (2014)(2): 158-169

phuong phap Anson cai tién (Nguyén Pic Luong
va Cao Cuong, 2003). Hoat tinh cua enzyme
amylase dugc xac dinh bang phan mg thiy phan
hd tinh bot (Rukhliadeva, 1982). Két qua duoc thé
hién trong Bang 1.

Ham lugng protein hoa tan gilta cac phuong
phap ly trich khac nhau va c6 su khac biét thong ké
gitta cac phuong phap & mirc y nghia 1% theo phép
thir LSD. Két qua cho thdy, ham luong protein thu
duogc cao nhat & phuong phap 3 (két tiia bang cdn)
la 37,3 mg, ham lugng protein thu dugc & phuong
phap 2 (két tia bang mudi (NH4),SO;) 1a 33,5 mg
va ham lugng protein thu dwoc thap nhéat ¢ phuong
phap 1 (trich bang dung dich dém phosphate pH 7)
1a 24,3 mg. Phuong phép 2 va 3 c6 thyc hién két
tlia protein nén ti 1& protein thu dwgc trong mau
nhiéu do d6 ham lugng protein hoa tan cao hon
phuong phap 1 (khong qua giai doan ket tua
protein nén con lan nhiéu tap chat). G mau trich
protein sir dung con 96% thi kha ning loai bo vo
hydrate hda cta phan tir protein manh hon so véi
mudi (NH4),SO4 nén 1am tua protein nhiéu hon va
khong qua giai doan tham tich loai mudi nén ham
lugng protein hoa tan cao hon.

Bang 1: Khéi lwrgng miu, ham lwong protein, hoat tinh amylase va protease tir tuy ga qua cac phwong

phap trich
Chi tiéu Phuwong phip1  Phwong phip 2 Phwong phip 3 F CV (%)
Nguyén liéu (g) 250,0 250,0 250,0
Sau dong kho (g) 38,00 10,74 14,48
Hiéu suat (%) 15,20 4,29 5,79
Ham lugng protein (mg/100g) 24,3¢ 33,5P 37,3+ x* 0,85
Hoat tinh amylase (%) 42,76° 52,12 52,728 ** 0,64
Hoat tinh protease (UI) 0,107¢ 0,156* 0,140>  ** 2,17

**: khdc biét ¢o ¥ nghia 1% theo phép thir LSD. Trong cing mét hang, cdc sé trung binh ¢6 chir theo sau giong nhau

thi khac biét khong co y nghia thong ké theo phép thir LSD

- Phwong phdp 1: Ly trich enzyme bang dung dich dém phosphate pH 7 r6i dong khé mau
- Phuong phdp 2: Sau khi trich enzyme, mdu dioc két tiia bang dung dich (NH4)2504 60% bao hoa
- Phuong phép 3: Sau khi trich enzyme, mau dwoc két tia bang con 96%

Két qua thir hoat tinh cho thay rang, hdn hop
enzyme trich tir cac phuwong phap khac nhau c6 kha
nang thuy phan ho tinh bot va casein. Piéu nay
chig t6, hon hop enzyme trich dugc ¢ sy hién
dién cta hai enzyme amylase va protease (Bang 1).
Hoat tinh enzyme amylase va protease tir tuyén tuy
ga clia cac phuong phap trich ¢6 su khac biét thong
ké & mic 1% qua phép thir LSD. Hoat tinh cua
enzyme amylase duoc thé hién qua phéan trdm tinh
bot thuy phéan sau 1 phat. Enzyme trich tr phuong
phap 3 (két tia bang con) va phuong phap 2 (két
tia bang mudi (NH4),SOs) cho hiéu qua twong
duong nhau voi 52,11% dén 52,72% tinh bot dugc
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thiy phéan trong 1 phut. Enzyme trich tr phuong
phap 1 (trich bang dung dich dém phosphate pH 7)
cho hiéu qua thuy phéan la 42,76% tinh bot thuy
phan trong 1 phat. Két qua nay thdp hon so véi
phuong phap 2 va 3 (Bang 1). Hoat tinh cua
enzyme protease cao nhét thu dugc & phuong phap
trich thtr 2 véi lugng tyrosine sinh ra 1a 0,156 Ul,
lugng tyrosine sinh ra & phuong phap 3 1a 0,140 Ul
va luong tyrosine sinh ra phuong phap 1 1a 0,107
UL Tom lai, phuong phap ly trich enzyme tir tuy
ga bang dung dich dém phosphate pH 7 ¢6 st dung
két tua protein bang mudi '(NH4)2804 va két tua
bang con di cho higu qua t6t hon viéc khong thyuc
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hién két tua (phuong phép trich bang dung dich
dém phosphate pH 7). Ham lugng protein thu
duoc, hoat tinh ciia enzyme amylase va protease
trong hai phuong phap trich nay déu cao hon so véi
phuong phap trich bang dung dich dém phosphate
pH7.

Két qua phan tich dién di SDS-PAGE

Qua két qua thir hoat tinh enzyme amylase va
protease tu tuyen tuy ciia ga bang phuong phap
thity phan hd tinh bt (Rukhliadeva, 1982) va khao
sat ham lugng tyrosine sinh ra (Nguyén Duc
Luong va Cao Cudng, 2003), budc dau cho thiy
hdn hop trich tir tuyén tuy cta ga co sy hién dién
clia hai enzyme. Dé xac dinh chinh xdc sy hién
dién cua hai enzyme trong hdn hop trich dugc, tién
hanh phan tich dién di SDS-PAGE. Két qua phan
tich dién di SDS-PAGE duoc thé hién ¢ Hinh 1
cho thiy rang, hdn hop enzyme trich tir 3 phuong
phép c6 sy hién dién cua 3 vach tuong Ung véi
trong lugng phan tir khoang 22,5 kDa, 23 kDa va
55 kDa. Theo Nguyén Btrc Luong va ctv. (2004)

KDa
150
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M 1

55
35

25

VoAb LW

J
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thi enzyme chymotrypsin va trypsin c6 trong lugng
phan tir twong tng 1a 22,5 kDa va 23 kDa. Tuong
tu, Desseaux et al. (1991) cho ring enzyme a -
amylase c6 trong lugng phan ti khoang 55 kDa.
Bén canh d6, nhiéu tac gia cho rang trong tuyén tuy
clia ga chira nhiéu enzyme nhu amylase, trypsin,
chymotrypsin, nuclease, ribonuclease, amylopsin,
esterase, dipeptidase, collagenase, aminopeptidase,
lipase (Ensminger, 1992; Duong Thanh Liém,
2003; Nguyén Dtic Lugng va ctv., 2004; Nguyén
Thi Kim Déng va Nguyén Vin Thu, 2009). Diéu
nay chimg to rang hon hop enzyme trich dwoc tir
tuy ga bang 3 phuong phap khac nhau c¢6 su hién
dién cua enzyme amylase, chymotrypsin va

trypsin.

Qua két qua thir hoat tinh ctia enzyme amyalse,
protease va phan tich dién di SDS-PAGE cho thay,
hdn hop enzyme trich tir tuy ga chira enzyme a -
amylase va protease, gom hai enzyme trypsin va
chymotrypsin.

o - Amylase
(55KDa)

%

Trypsin
(23KDa)

s—

Chymotrypsin
(22,5KDa)

Hinh 1: Két qua phan tich dién di SDS-PAGE

M: marker chudn; Giéng 1: mau protein ciia phwong phdp 1
Giéng 2: Mdu protein ciia phwong phdp 2; Giéng 3: Méu protein ciia phwong phdp 3

3.2 Anh huéng ciia nhiét dd va pH 1én hoat
tinh clia enzyme protease va amylase

Nhiét d6 anh huong rat 16n dén kha niang xic
tac cua enzyme. Toc do cua phan tng do enzyme
xuc tac tang ty 1& thuan vdi nhiét d§ trong mot gidi
han nhét dinh. Nhiét d6 twong tng véi téc d6 phan
mg clia enzyme cao nhét goi 1a nhiét do t6i wu.
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Phan 16n enzyme hoat dong manh nhit & 40°C -
50°C. Nhiét do t6i wu ciia nhitng enzyme khac nhau
hoan toan khac nhau. Mot s enzyme c6 nhiét do
phan tmg t6i wu & 60°C, mot s khac lai c6 nhiét do
t6i wu & 70°C, tham chi 1a 90°C. Nhiét do t6i wu
cua mdt enzyme phu thudc rat nhiéu vao su c¢6 mit
cia cac co chét, kim loai, pH va cac chét bao vé.
pH c6 phan Gng rat manh dén phan tmg cia
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enzyme. pH moi truong thuong anh huong dén
muc dd ion hoa co chit, dén enzyme va dac biét
anh huong dén do bén cua enzyme. Nhiéu enzyme
hoat dong rit manh & pH trung tinh. Tuy nhién,
cling c¢6 nhidu enzyme hoat dong ¢ pH acid yéu.
pH twong tmg véi tbe do phan ung clia enzyme cao
nhit goi 1a pH t6i uu. Nhiét do va pH ciia moi
truong anh huong 16n dén hoat dong xtic tac cua
enzyme vi n6 anh huéng dén mirc d6 ion héa co
chat, mirc do ion hoa enzyme, do d6 anh hudng
dén su tao phtc hop enzyme - co chat (Nguyén
Puc Lugng va ctv., 2004). Vi vay, viéc xac dinh
nhiét 46 va pH tdi wu cua enzyme la can thiét dé
thuc hién cac phan ing dat hiéu qua cao hon. Hoat
dong xtic tac cua enzyme amylase dugc khao sat &
8 muc pH khac nhau (pH 3 d&én pH 10) va 6 mic
nhiét d6 (30°C - 80°C). Tuong ty enzyme amylase,
hoat dong xuc tac cua enzyme protease dugc khao
sat & 6 mirc pH khac nhau (pH 5 dén pH 10) va 6
mirc nhiét o (30°C - 80°C). Két qua khao sat anh
huéng cta nhi¢t do va pH dén hoat tinh cua
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enzyme amylase va protease tur 3 phwong phap
trich dugc thé hién ¢ cadc Hinh 2, 3,4 va 5.

3.2.1 Anh hwong cua nhiét do va pH lén hoat
tinh cua enzyme amylase

Hoat tinh enzyme amylase thé hién cao nhat &
diéu kién nhiét d6 1a 50°C va trong ving pH 7 dén
pH 8 va khéc biét thong ké ¥ nghia ¢ mirc 1% giita
cac phuong phap. O diéu kién pH 7, phan trim tinh
bot bi thity phan trong 1 phut & 3 phwong phép lan
luot 14 57,86% (phuong phap 1), 65,33% (phuong
phép 2) va 66,67% (phuong phap 3). Khi tang pH
16n hon 7, hoat tinh cia enzyme c¢6 khuynh hudng
giam di. Khi tang nhiét d6 cao hon 50°C va pH > 8§,
hoat tinh amylase trong cac miu giam dan (Hinh
2a, b va c). O mirc pH thip tir 3 - 5 va pH cao tir 9-
10, enzyme amylase c6 hoat tinh yéu biéu hién qua
lwong tinh bot bi thity phan rat it (Bernfeld, 1951).
Nhu vay, hoat tinh enzyme amylase tir ba phuong
phap trich hoat dong tdi wu trong diéu kién nhiét do
12 50°C va pH 7 dén pH 8.
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Hinh 2: Anh hwéng ciia pH va nhiét dd dén hoat tinh amylase trich dwgc tir tuy ciia ga

- Phwong phdp 1: Ly trich enzyme bang dung dich dém phosphate pH 7 r6i dong khé mau (a)
- Phwong phdp 2: Sau khi trich enzyme, mau duoc két tiia bang dung dich (NH4)2504 60% bdo hoa (b)
- Phuong phép 3: Sau khi trich enzyme, méu diroc két tiia bang con 96% (c)
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Hinh 3: Anh hwéng ciia pH 1én hoat tinh enzyme amylase ciia tuy

- Phwong phdp 1: Ly trich enzyme bang dung dich dém phosphate pH 7 r6i dong khé mau
- Phuong phdp 2: Sau khi trich enzyme, mdu dioc két tiia bang dung dich (NH4)2504 60% bao hoa
- Phuong phép 3: Sau khi trich enzyme, mau dwoc két tia bang con 96%

bé xéac dinh pH t6i wu giita cac phuong phap ly
trich, tién hanh chia nho cac mirc pH, mdi muc 1a
0,25. Phan tmg thay phan ho tinh bot clia enzyme
amylase dugc thuc hién ¢ diéu kién nhiét d6 téi wu
la 50°C. Két qua cho thdy, hoat tinh enzyme
amylase thé hién cao nhit & pH 7,5 va khac biét co
¥ nghia théng ké & mirc 1% theo phép thir Duncan
so voi cac mirc pH con lai. Ham lugng tinh bot bi
thity phén trong 1 phut 1an luot & 3 phwong phap 1a
63,56% (phuong phap 1), 71,96% (phuong phap 2)
va 73,19% (phuong phap 3) (Hinh 3). Két qua nay
tuong tr voi két qua nghién ciru enzyme amylase
cua Buonocore ef al. (1977) va Osman (1982) trén
tuyén tuy ga.

3.2.2 Anh huwong cua nhiét do va pH lén hoat
tinh cua enzyme protease

Enzyme protease cho hoat tinh cao nhit ¢ diéu
kién nhiét d6 50°C va trong ving pH 7 dén pH 8.
Su khac biét théng ké dugc ghi nhédn & muc y
nghia 1% giita cac phwong phap. O pH 7, ham
lugng tyrosine sinh ra & 3 phuong phap lan luot 1a
0,135 UI (phuong phép 1), 0,186 UI (phuong phap
2) va 0,178 UI (phuong phép 3). Trong khi do, &
diéu kién pH 8 hoat tinh enzyme protease ting hon
so voi hoat tinh protease ¢ pH 7, ham lugng
tyrosine sinh ra & 3 phwong phap lan luot 14 0,137
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UI (phuong phap 1), 0,190 UI (phuong phap 2) va
0,182 UI (phuong phap 3). Khi gia tdng nhiét do
hon 50°C va pH cao hon 8, hoat tinh enzyme
protease & ba phuong phap cang giam (Hinh 4a, b
va ¢). Vay enzyme protease tir tuy ga hoat dong tdi
uu trong diéu kién nhiét do nhiét do 50°C va pH 7
dén pH 8.

bé xdc dinh pH t6i wu giita cac phuong phap
trich, tlen hanh chia nhé cac mic pH tir pH 7 dén
pH 8, mdi mirc pH 1a 0,2. Phan tng thiiy phan
casein cua enzyme protease duoc thuc hién & diéu
kién nhiét d6 t6i wu 1a 50°C. Két qua khao sat mirc
pH t6i wu cho hoat tinh xic tic cla enzyme
protease dugc thé hién ¢ Hinh 5. Két qua cho thay,
hoat tinh enzyme protease thé hién cao nhat ¢ pH
7,6 trong diéu kién nhiét d6 50°C va khac biét co y
nghia thong ké gitra cac mic pH ¢ mirc ¥ nghia 1%
theo phép thir LSD. Ham lugng tyrosine sinh ra lan
lugt 6 3 phuong phap 1a 0,150 UI (phuong phap 1),
0,204 UI (phuong phép 2) va 0,195 UI (phuong
phap 3). Két qua nay ciing dwoc ghi nhan tuong tu
khi nghién ctru enzyme protease cua Ishiura et al.
(1978) trén ga.

Toém lai, enzyme protease trich tir tuyen tuy ga
ctia 3 phuong phap trich hoat dong tét trong dicu
kién nhiét d6 50°C va pH 7,6.
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Hinh 4: Anh hwéng cia pH va nhiét do dén hoat tinh protease trich dwoc tir tuy ga

- Phwong phép 1: Ly trich enzyme bang dung dich dém phosphate pH 7 r6i dong khé mau (a)
- Phuong phdp 2: Sau khi trich enzyme, mau dwoc két tiia bang dung dich (NH4)2804 60% bdo hoa (b)
- Phuong phép 3: Sau khi trich enzyme, mdu dwoc két tia bing con 96% (c)
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Hinh 5: Anh hwéng cia pH 1én hoat tinh
protease cia tuy

- Phwong phép 1: Phwong phdp ly trich enzyme bing
dung dich dém phosphate pH 7

- Phwong phép 2: Phwong phdp ly trich enzyme bang
dung dich (NH4)2SO04 60% bdo hoa

- Phurong phép 3: Phuong phap ly trich enzyme bang
con 96%
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Tir két qua thi nghiém 2 cho thdy, enzyme
amylase va protease cua tuy ga hoat dong tt trong
diéu kién pH tir trung tinh dén hoi kiém, nguyén
nhan la do thanh phén dich tuy co6 n6ng do
bicarbonate cao lam cho ching c6 tinh kiém
(Nguyén Pinh Giu va ctv., 2000; Nguyén Thi Kim
Doéng va Nguyén Van Thu, 2009). Bén canh do,
enzyme protease gom hai enzyme trypsin va
chymotypsin, hai enzyme nay hoat dong tbi wu
trong diéu kién pH kiém (Nguyén Duc Lugng et
al., 2004; Koutsopoulos et al., 2007).

Nhur vay, hon hgp enzyme amylase va protease
trich tir cac phuong phdp khac nhau (trich bang
dung dich dém phosphate pH 7, két tia bang mudi
(NH4),S04 va két tia bang con 96%) cua tuy ga
cho hoat dong xuc tac cao nhét trong diéu kién
nhiét d6 t&i wu déu & 50°C va pH lan luot 1a 7,5 d6i
v6i amylase va 7,6 ddi voi protease.



Tap chi Khoa hoc Truong Pai hoc Can Tho

3.3 Anh huéng ciia chit hoat héa Ién hoat
tinh ciia enzyme amylase va protease

Chat hoat hoa 1a nhiing chét ¢6 tac dung lam
tang hoat tinh enzyme. Cac chat hoat hoa c6 ban
chat hoa hoc rat khac nhau. Ching c6 thé 14 nhiing
anion, cac ion kim loai tir 6 thur 11 dén 6 thtr 55
trong bang tuan hoan Mendeleev, chat hitu co c6
cau truc phuc tap ¢ nong d6 hoat hoa. Chét hoat
hoa c6 tac dung chuyén nhom hydrogen hodc pha
vO cac lién két trong phan tir tién enzyme hoic
phuc hdi cac nhom chirc ning trong trung tim hoat
dong cua enzyme. Cysteine c6 kha ning hdi phuc
lai nhém chic -SH cua cac enzyme thiy phan
protein nén dugc coi la cac chit hoat hoa. Cac
cation kim loai ¢6 ban kinh r = 0,34 -1,65A° (Na*,
Ca™, K*, Mg"™) va cac anion CI', Br, I" ¢6 tac dung
hoat hoa enzyme do tham gia vao trung tdm hoat
dong (Nguyén Puc Lugng va ctv., 2004). Két qua
phan tich dnh huéng ctia chat hoat hoa 1én hoat tinh
enzyme amylase va protease dugc thé hién trong
Hinh 6a va 6b.

3.3.1 Anh hwong cua chat hoat héa Ién hoat
tinh cua enzyme amylase

Anh hudng cia chit hoat hoa dén hoat tinh
enzyme amylase trich tir tuyén tuy da dugc khao
sat trong diéu kién t&i wu véi nhiét do 50°C va pH
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7,5. Chét hoat hoa duoc sir dung cho hoat dong xuc
tac ciia enzyme amylase 1a NaCl va CaCl, véi nong
do6 tuong tmg 1a 0%, 0,01%, 0,05%, 0,1%, 0,5% va
1%. Két qua, chét hoat hoa NaCl va CaCl, déu lam
tang hoat tinh xUc tac cla enzyme amylase (ting
3,33% - 17,21% tinh bot bi thuy phén trong 1 phut)
so voi khi khong thém chat hoat hoa. Hoat tinh
enzyme amylase manh nhat ¢ néng do NaCl la
0,1% va CaCl, 1a 0,05%. Két qua nay ciing tuong
ddng véi két qua nghién ctru ciia enzyme amylase
cta tuy heo (Nguyén Minh Chon va ctv., 2011a).

Chat hoat hoa NaCl ¢ ndng do 0,1% da lam
taing hoat tinh enzyme amylase trich dugc tur 3
phuong phap. Hoat tinh amylase trich bang phuong
phap 1 c6 ham lugng tinh bot bi thily phén trong 1
phut 13 59,04%, khi thém 0,1% NaCl thi ham lugng
tinh bot bi thuy phén trong 1 phut da ting lén la
67,20%. Hoat tinh amylase trich bang phuong phap
2 c6 ham luong tinh bdt bi thuy phan trong 1 phit
1a 67,04%, khi thém 0,1% NaCl thi ham luong tinh
bot bi thuy phén trong 1 phit da ting 1én la
77,54%. Hoat tinh amylase trich bing phwong phép
3 c¢6 ham lugng tinh bt bi thily phan trong 1 phut
1a 68,21%, khi thém 0,1% NacCl thi ham lugng tinh
bot bi thiy phan trong 1 phat da tang Ién la
79,95%.
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Hinh 6: Anh huéng ciia chit hoat hoa 1én hoat tinh enzyme amylase (a) va protease (b) ciia tuy ga

- Phuong phap 1: Phuong phap ly trich enzyme bdng dung dich dém phosphate pH 7
- Phuong phap 2: Phuong phap ly trich enzyme bang dung dich (NH4)2504 60% bdo hoa

- Phurong phdp 3: Phuong phdp ly trich enzyme bang con 96%

Tuong ty nhu chét hoat hoa NaCl, chat hoat
hoéa CaCl, ciing lam ting hoat tinh xuc tac cua
enzyme amylase nhung thip hon so v&i chat hoat
hoa NaCl. CaCl, ¢ n6ng d6 0,05% lam tang hoat
tinh enzyme amylase trich dugc cao nhat ¢ ca 3
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phuong phap. Hoat tinh amylase trich bang phwong
phap 1 c6 ham lugng tinh bot bi thily phén trong 1
phut 1a 59,04%, khi thém 0,05% CaCl, thi ham
lugng tinh bot bi thiy phan trong 1 phut da tang
lén 1a 64,79%. Hoat tinh amylase trich béng
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phuong phap 2 c¢6 ham lugng tinh bdt bi thuy phan
trong 1 phut 1a 67,04%, khi thém 0,05% CacCl, thi
ham lugng tinh bt bi thiy phan trong 1 phut da
tang 1én 1a 74,93%. Hoat tinh amylase trich bang
phuong phap 3 c¢6 ham lugng tinh bt bi thuy phan
trong 1 phut 1a 68,21%, khi thém 0,05% CacCl, thi
ham lugng tinh bot bi thuy phan trong 1 phut da
tang lén la 77,40% (Hinh 6a).

Khi ting ndng d6 cia chit hoat hoa NaCl (16n
hon 0,1%) va CaCl, (16n hon 0,05%) trong phan
ung xuc tac cua enzyme amylase trich dugc thi
hoat tinh enzyme amylase giam thép hon so véi khi
khong st dung chit hoat hoa. Piéu nay chimg to
rang ¢6 sy wc ché hoat dong cua enzyme trong
phan Gng (Trinh Lé Hung, 2005).

3.3.2 Anh huong cia chat hoat héa lén hoat
tinh cua enzyme protease

Anh hudng cua chit hoat héa dén hoat tinh
enzyme protease trich tir tuyén tuy da dugc khao
sat trong diéu kién tdi wu véi nhiét d6 50°C va pH
7,6. Chat hoat hoa protease 14 cysteine va CaCl, da
dugc st dung véi ndng do twong tng 1a: 0%,
0,00001%, 0,005%, 0,01%, 0,05% va 0,1%. Két
qua, chét hoat hoéa NaCl va CaCl, déu lam tdng
hoat tinh xtc tdc ciia enzyme protease (tang 2,98%
- 25,45% lugng tyrosine sinh ra) so véi khi khong
thém chit hoat hoa. Hoat tinh enzyme protease
manh nhét & ndng d6 cysteine 1 0,01% va CaCl, la
0,00001%. Két qua nay ciing tuong dong véi két
qua nghién clru clia enzyme protease cla gan ca tra
(Nguyén Minh Chon va ctv., 2011b).

Chét hoat hoa Cysteine & ndng d6 0,01% da
lam tang hoat tinh enzyme protease trich duoc tir 3
phuong phap. Hoat tinh protease trich bang
phuong phap 1 c¢6 ham lugng tyrosine sinh ra la
0,134 UI, khi thém 0,01% Cysteine thi ham lugng
tyrosine sinh ra da tang 1én la 0,163 Ul Hoat tinh
protease trich bang phwong phap 2 c¢6 ham luong
tyrosine sinh ra la 0,194 UI, khi thém 0,01%
Cysteine thi ham lugng tyrosine sinh ra da tang Ién
1a 0,239 UL Hoat tinh protease trich bang phuong
phap 3 c¢6 ham lugng tyrosine sinh ra la 0,182 Ul,
khi thém 0,01% Cysteine thi ham lugng tyrosine
sinh ra da tang 1én 1a 0,230 UL

Tuong ty nhu chét hoat hoa Cysteine, chét hoat
héa CaCl, ciing lam tidng hoat tinh xuc tac cua
enzyme protease nhung thap hon so véi chat hoat
hoa Cysteine. CaCl, & nong do 0,00001% lam ting
hoat tinh enzyme protease trich dugc cao nhit & ca
3 phuong phap. Hoat tinh protease trich bang
phuong phép 1 c6 ham lugng tyrosine sinh ra la
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0,134 UL, khi thém 0,00001% CaCl, thi ham luong
tyrosine sinh ra da tang 1én 1a 0,127 UL Hoat tinh
protease trich bang phuong phap 2 ¢6 ham luong
tinh bdt bi thuy phan trong 1 phut 1a 0,194 UI, khi
thém 0,00001% CaCl, thi ham lugng tyrosine sinh
ra da tang 1én la 0,210 UI. Hoat tinh protease trich
bang phuong phap 3 ¢6 ham luong tyrosine sinh ra
la 0,182 UI, khi thém 0,00001% CaCl, thi ham
luong tyrosine sinh ra da tang 1én la 0,200 Ul
(Hinh 6b). Khi ting ndng do chat hoat hoa
Cysteine > 0,05% va CaCl, > 0,01% thi hoat tinh
enzyme protease giam thap hon so voi khi khong
sir dung chét hoat hoa. Piéu nay chimg t6 ring co
su rc ché hoat dong ciia enzyme trong phan tng
(Trinh Lé Hung, 2005).
3.4 Anh hwéng ciia thoi gian ton trir 1én hoat

tinh ciia enzyme amylase va protease trich dwgc

Sau khi tinh sach, nguoi ta thuong tién hanh
giai doan cudi cung la tao san pham enzyme va bao
quan. Ché phiam enzyme c6 thé duoc bao quan &
dang dung dich, dang huyén phu, dang bot kho
hodc dang vién nho. Enzyme ¢ dang dung dich hay
dang huyén phi c¢6 nhugc diém 14 rit kho bao
quan. Do do, nguoi ta thuong dua ching vao dung
dich cac chét bao quan. Mit khac, khi sir dung phai
giit & diéu kién nhat dinh va khong duoc bao quan
0 nhiét d6 cao. Enzyme & dang bot kho hoac dang
vién nho thuong dé bao quan va thoi gian bao quan
rat lau. Nguoi ta thuong st dung may dong kho
chan khong dé tao ché phidm enzyme dang bot
(Nguyén Pirc Lugng va ctv., 2004). Phuong phap
bao quan enzyme anh hudong dén kha nang duy tri
hoat tinh x@ic tic cia enzyme. Két qua phan tich,
anh hudng cia thoi gian ton trit 1én hoat tinh ciia
enzyme amylase va protease tir hon hop enzyme
trich dugc thé hién ¢ Bang 2.

3.4.1 Anh hwong cua nhiét do va pH lén hoat
tinh cua enzyme amylase

Sau 90 ngdy bao quan & diéu kién nhiét do -
20°C, hoat tinh enzyme amylase ctia hdn hop
enzyme trich dugc c6 giam & ca 3 phuong phap
trich va c6 su khéac biét thong ké & murc y nghia 1%
theo phép thir LSD. Hoat tinh amylase trich bing
phuong phap 1 (dung dich dém phosphate pH 7) c6
ham lugng tinh bt thuy phéan sau 1 phut 1a 20,53%
so v6i hoat tinh enzyme amylase lic dau c6 ham
luong tinh bot thuy phéan la 42,76%. Hoat tinh
amaylase trich bang phuong phap 2 (két tiia bang
(NH4)2S04 60% bao hoa) co6 ham lugng tinh bt
thiy phéan sau 1 phut 1a 29,87% so véi hoat tinh
enzyme amylase lic dau 1a 52,11% lwong tinh bot
thiy phén sau 1 phat. Hoat tinh amaylase trich
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bang phuong phap 3 (két tua bang con 96%) co
ham luong tinh bt thuy phén 1a 29,26% sau 1 phut
so v6i hoat tinh enzyme amylase luc dau 1a 52,72%
tinh bdt thuy phan sau 1 phut. Nhu vay, hoat tinh

S6 chuyén dé: Nong nghiép (2014)(2): 158-169

enzyme amylase ctia hdn hop enzyme trich duoc
déu giam khi tién hanh ton trir & diéu kién nhiét do
-20°C trong 90 ngay, nhung hon hop enzyme trich
duoc van duy tri hoat dong xtic tic (Bang 2).

Bang 2: Anh hwéng cia thoi gian bao quan dén hoat tinh ciia amylase va protease ciia tuy ga

Hoat tinh enzyme amylase (%)

Hoat tinh enzyme protease (UI)

Ng;%lir“ Phwong Phwong Phuwong Phwong Phwong Phwong
phap 1 phap 2 phap 3 phép 1 phép 2 phép 3

0 ngay 42,76* 52,11* 52,72* 0,107 0,136* 0,140°

30 ngay 37,02° 42,38° 42,87° 0,084° 0,130° 0,112°
60 ngay 27,00¢ 35,21¢ 37,23¢ 0,064¢ 0,108° 0,091°¢
90 ngay 20,534 29,874 29,061 0,0544 0,0904 0,077¢
F sk sk sk sk sk sk

CV (%) 1,17 0,86 1,01 2,58 1,68 1,63

Ghi chii: **: khdc biét & mikc Y nghia 1%. Trong cing mét cét, cdc s6 trung binh cé chir theo sau giong nhau thi khéc

biét khong y nghia theo phép thir LSD

- Phuong phap 1: Phuong phap ly trich enzyme bafng dung dich dém phosphate pH 7
- Phwong phdp 2: Phwong phdp ly trich enzyme bang dung dich (NH4)2504 60% bdo hoa
- Phuwong phap 3: Phuong phap ly trich enzyme bang con 96%

3.4.2 Anh hwong cua nhiét do va pH lén hoat
tinh cua enzyme protease

Tuong ty nhu viéc bao quan enzyme amylase,
enzyme protease tir hdn hop enzyme ciing duoc ton
trir & diéu kién nhiét d¢ -20°C trong 90 ngay. Sau
thoi gian 90 ngay bdo quan, hoat tinh ciia enzyme
protease c6 gidm di & ca 3 phuong phap trich. Sy
khac biét vé mit thong ké ghi nhan dugc & mic y
nghia 1% theo phép thur LSD. Hoat tinh protease
trich bang phuong phap 1 (trich bang dung dich
dém phosphate pH 7) c6 ham lugng tyrosine sinh
ra 1a 0,054 UI so véi hoat tinh enzyme protease lic
dau (0,107 UI). Hoat tinh protease trich bang
phuong phap 2 (c6 két tua bang mubi (NHs),SO4
60% bao hoa) c6 ham lugng tyrosine sinh ra la
0,090 UI so véi hoat tinh enzyme protease lac dau
v6i ham lugng tyrosine sinh ra 1a 0,136 UL Hoat
tinh protease trich bang phuong phap 3 (két tia
bang con 96%) c6 ham luong tyrosine sinh ra la
0,077 UI so véi hoat tinh enzyme protease luc dau
v6i ham luong tyrosine sinh ra 1a 0,140 Ul Nhu
vay, hoat tinh enzyme protease ctia hdn hop
enzyme trich dwoc déu giam khi tién hanh ton trix &
diéu kién nhiét d6 -20°C trong 90 ngay, nhung hdn
hop enzyme trich van duy tri hoat dong xtic tic
duoc (Bang 2).

4 KET LUAN

Tuy ga la nguén nguyén liéu gidu enzyme
amylase va protease (gom  trypsin  va
chymotrypsin). Phuong phap trich enzyme béng
dung dich dém phosphate pH 7 va tda béng
(NH,),S04 60% bio hoa két hop v6i thim tich dé
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loai mubi rdi dong kho chan khong di cho hidu qua
ly trich enzyme t6t. Enzyme amylase cia tuy ga
hoat dong tdt nhit ¢ nhiét do 50°C v&i pH 7,5. Chét
hoat héa dugc thém vao 1a NaCl 0,1% hoac CaCl,
0,05% déu lam ting hoat tinh enzyme amylase.
Enzyme protease clia tuy ga hoat dong t6t nhat ¢
nhiét d¢ 50°C véi pH 7,6. Chét hoat hoa dugc thém
vao la cysteine 0,01% hoédc CaCl, 0,00001% déu
lam tdng hoat tinh enzyme protease. Sau 90 ngay
bdo quan ¢ nhiét d6 -20°C, hdn hop enzyme
amylase va protease trich dugc da c6 giam hoat
tinh nhung van duy tri hoat dong xuc tac t6t. Co
thé nghién ctru thém phuong phdp tinh sach va bao
quan enzyme dé tao ra san pham cang ¢6 chat
lwong va thoi gian st dung dugc 1au bén hon.
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