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TINH SACH CATALASE BANG PHUONG PHAP CAl TIEN
VA MQT SO TINH CHAT CUA ENZYME

Nguyén Hoang An, Godagama G. D. Suminda, Nguyén Thi Thu Phwong,
DPinh Nho Thai, Nguyen Thi Hong Loan”
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TOM TAT: Catalase (EC 1.11.1.6) 1a mot trong nhitng enzyme thudc hé thong chéng oxi héa, bao
vé co thé khoi cac stress oxi héa nho kha ning phan huy hydrogen peroxide thanh nuéc va oxi
phan tir. Bai bao nay trinh bay két qua tinh sach catalase tir gan bd theo mot quy trinh cai tién va
mat sé tinh chét caa nd. Bang viéc két taa chon loc véi acetone, tiép ndi sic ky qua cot trao doi
anion DEAE-sepharose va trao ddi cation CM-sepharose, catalase ciia gan bo da duoc tinh sach téi
muc ddng nhét vé dién di, dugc thé hién voi mot bang protein khoang 60 kDa trén gel SDS-PAGE.
Ché pham enzyme tinh sach c6 hoat d6 riéng Ién toi 79.277 U/mg protein, hiéu suat thu hoi 1,87%
va co do sach tang 1én gan 60 lan. Céc thi nghiém phan tich trén gel khdng bién tinh cho thay,
catalase cua gan bod la mot homotetramer véi khéi lwong phan tir khoang 240,987 KDa. Enzyme
hoat dong téi thich & pH 7,0, nhiét 6 37°C va van giit dugc hoat dong ¢ pH 5,0-10,0, nhiét do
4-40°C. Tuy vdy, enzyme bj bit hoat ¢ nhiét do 60°C trong 30 phit. Hoat d6 cua catalase dwoc
hoat hoa bai Ca?* va bi tic ché bai Na*, Ni2*, Cu?*, Zn%*, Fe?*, Fe** va NaNs. Trong diéu kién thich

hop, gia tri Kmva Kea/Km tuong ting 1a 23,69 mM va 5.108 (M.giay) ™.

Tir khod: Catalase, dong hoc catalase, gan bo, tinh sach catalase, tinh chét catalase.

MO DAU

Catalase (H202:H20. oxidoreductase; EC
1.11.1.6) c6 chiic ndang phan giai hydrogen
peroxide (H20;) thanh nudc (H20) va oxygen
(02), 1a mét trong nhitng enzyme chéng oxi hoé
c6 vai tro quan trong nhat trong loai bo cac goc
oxi hoa cua té bao. Cac nghién ctru ciing cho
thiy, catalase cd nhiéu wng dung trong sinh y
hoc: enzyme c6 vai trd trong Gc ché sy pha V&
cuia cac té bao than kinh, apotosis, chdng viém,
&0 hod va céc khol u. Nong do cua catalase
clng voi mot sb enzyme chong oxi hoa khac
con duoc xem nhu chi s6 dé danh gia cac nhom
oxi hoat dong ROS (reactive oxygen species)
dugc tao ra trong qua trinh phat sinh mot so
bénh & nguoi (Nadeem et al., 2015). Theo mot
sb cong bd gan day (Wood et al., 2005; Shi et
al., 2014), su giam cua catalase c6 thé dong vai
tr(‘) quan trong trong qué trinh bac téc sém &
nguoi. H202 ty nhién duoc tao ra boi cac hoat
dong trao dbi cua co thé va catalase c6 vai tro
phan giai H,O, rat nhanh. Vi vy, néu ham
lugng catalase giam di, H,O, sé khdng bi phan
hiy hét, dan dén toc bi tay tring tir bén trong.
Nhan dinh nay van dang dugc lam sang to véi
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hy vong phat triéq cac phuong phap chtra bac
toc dua trén viéc b6 sung catalase.

Catalase cling da dugc tinh sach va xac dinh
mot s6 tinh chat tir nhidu sinh véat khéc nhau
nhu & thuc vat (cdy phen den, téo, cdy dau
mudng an) (Beulah & Ramana, 2013; Yoruk et

al., 2005; Kandukuri et al., 2012); tr gan cua
nhiéu loai déng vat nhu dé (Chatterjee et al.,
1989), chd (Nakamura et al., 2000); bo (Prakash
et al., 2002) va tir mot so vi khuan (Hossain et
al., 2008; Yumoto et al., 2002). Phan lén cac
nghién ciru thuong tinh sach catalase bang keét
tia chon loc véi (NH4):SO, cing véi cac
phuong phap sac ky nhu loc gel, trao doi ion
(Goyal & Anjan 2008; Aydemir & Kuru, 2003;
Nadeem et al., 2015). Nhin chung, catalase
thuong hoat dong trong khoang pH 5,0-10,0 véi
hoat tinh téi wu tai pH 6,0-8,0 va on dinh ¢&
nhiét d6 10-30°C. Catalase tir cac ngu0n khac
nhau chi yéu la mot tetramer voi khdi luong
phan tir (KLPT) tir 220 dén 270 kDa (Nadeem
etal., 2015).

O Viét Nam, bo 1a gia stc kha pho bién va
cO vai tro quan trong trong ndng nghiép; cac
nghién ciu ciing cho thiy luong catalase co
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nhiéu trong gan cua dong vat (Chatterjee et al.,
1990, Nakamura et al., 2000, Prakash et al.,
2002). Vi vay, trong nghién ctu nay, chung toi
tien hanh téch chiét,catalase tir gan bo va xéac
dinh mot so tinh chat caa no vaéi muc tiéu tao
dugc ché pham enzyme c6 d¢ tinh sach cao va
hoat tinh tét, phuc vu cho cac nghién ctu @ng
dung sau nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Nguyén liéu

Gan bo da dugc thu nhan tir chg & Ha Noi va
bao quan & (-)20°C cho dén khi st dung.

Gel DEAE-sepharose va CM-sepharose Fast
Flow (FF) duoc mua tir hdng GE Healthcare
(USA); H20; dugc mua tir hdng Sigma Aldrich
(USA); thang chuan protein dwoc mua tur
Themo scientific (USA); khang thé da dong
khang catalase tor hang Novus Biological
(USA); cac hda chat khiac déu dugc mua tir cac
hang uy tin va dat d¢ tinh khiét can cho nghién
ctru sinh hoc phan tir.

Tinh sach catalase tir gan bo

Vé co ban, catalase tir gan bo duoc thu nhan
va tinh sach theo quy trinh cia Nadeem et al.
(2015) vai mot so cai tién. Gan caa bo duoc cat
nhé va cho vao dém kali phosphat 20 mM, pH
7,5 (dém A) theo ty 1¢ 1 g gan:1,5 ml dém; duogc
nghlen nho bang may xay dén khi dong nhat,
tien hanh ly tam 13.000 vong, 30 phat, 4°C thu
dich chiét trong. Dich Chlet gan bo sau d6 duogc
bd sung aceton véi cac nong d6 khac nhau tur
5-35%, loai bo két tua bang ly tdm 13.000
rpm/20 phut, 4°C. Dich npl c6 hoat d¢ riéng cua
catalase cao nhat s& tiép tuc duqc b6 sung
aceton 30-90%, thu tua protein co catalase, hoa
tan két tia tan hoan toan trong dém A. Budc
nay nham loai mot s6 amino acid va protein
khéng mong mudn. Dich hoa tia sau budc
acetone voi hoat d¢ riéng cua catalase cao nhat
dugc tham tich qua dém trong dém A nham loai
bo acetone. Dich thim tich sau d6 duoc cho Ién
cot XK 26/40 da nhoi san gel anion DEAE-
sepharsoe va can bang véi dém A, toc do dong
chay 2 ml/phut.

Céc buac tinh sach duoc tién hanh voi hé
thong may sic ky tu dong AKTAprlme plus
(GE, USA). Sau budc gan mau cac protein gan
khong dac hi¢u hodc khong gan véi cot sé dugce
rica dén khi d6 hap thu cua miu tai budc séng

280 nm (Azs0) < 0,05. Cac protein gan trén cot
duoc rira chiet bang gradient cua d¢ém A véi
nong do NaCl 0-0,3 M. Cac phan doan c6 hoat
tinh cua catalase s& duoc thu lai, tham tich qua
dém trong dém B (Natri acetate 10 mM, pH 4,5)
va tiép tuc dugc cho 18n cot CM- -sepharose da
duoc can bang voi dém B. Cac protein gan trén
cot sé duoc rua chiet trong dém B véi gradient
NaCl 0-0,7 M. Cic phan doan c6 hoat tinh cta
catalase s& duoc thu lai, tham tich qua dém
trong dém C (kali phosphat 20 mM, pH 7,0).
Céc phan doan thu nhan s& duoc kiém tra do
tinh sach bang SDS-PAGE ciing nhu danh gia
hoat tinh phan giai H2O,.

Xac dinh hoat d¢ cua catalase

Hoat d0 cua catalase dugc xac dinh dua
trén kha nang phan gidi co chat H,0, ¢ nhiét
do 37°C, nong d6 H20, dugc xac dinh qua do
hap thu &nh sang tir ngoai ¢ busc song 240
nm (Az) VSi hé sb hap thu cua H,0, bang
43,6 Micm™. Mot don vi hoat d cua catalase
la lugng enzyme phén giai 1 pmol H20; trong
mot phat & 37°C tai pH 7,0 (Jang et al., 2004).

pH téi thich va anh hwéng cia pH dén hoat
d¢ cua catalase

pH hoat dong téi thich cua catalase tinh
sach tir gan bd dugc xac dinh bang cach tinh
hoat do con lai cua catalase (hoat do riéng
26,27 U) trong céac phan tng phan giai H;0;
vé6i cac dung dich dém c6 pH 4,0-11,0 tai ndng
do 50 mM cac ¢ém: CH;COONa (pH 4,0-5,0);
kali phosphate (pH 6,0-7,0); Tris-HCI (pH
8,0); glycine-NaOH (pH 9,0-10,0) va
NazHPO4-NaOH (pH 11,0). Bé xac dinh d6 6n
dinh pH cua catalase, enzyme tinh sach dugc
pha trong cac déém cé pH 4,0-11,0 vau ¢ 37°C
trong 30 phat. Xac dinh hoat @6 con lai cua
catalase va hoat do cao nhat thé hién 100%
hoat tinh cua enzyme. Thi nghi¢m dugc Iap lai
3 lan va lay két qua trung binh.

Nhiét do tdi wu va anh hwong cha nhiét do
dén hoat do cuaa catalase

Dé xac dinh nhiét d6 tdi wu cho hoat do cua
catalase, hoat do con lai cia enzyme trong cac
phan tng phéan giai H.O: tai cac nhiét do khac
nhau 20-80°C duoc xac dinh.

Pé xac dinh do 6n dinh nhiét do cua
catalase tinh sach, enzyme dugc u & 4-70°C
trong 30 phat. Xac dinh hoat @6 con lai cua
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catalase, trong d6 hoat do con lai cao nhét cua
catalase dugc xac dinh con 100% hoat tinh.

Pong hoc cuaa catalase tinh sach

Hang s6 dong hoc Km VA Vinax Ciia catalase
tinh sach tr gan bo dugc xac dinh dya trén
tuong quan toc do thuy phan HO; cua catalase
va nong do co chat theo phuong trinh
Lineweaver-Burk. Nong d6 H,02 duoc st dung
trong thi nghiém la khoang 6-20 mM.

Anh hwéng cia mat s6 chit dén hoat dong
cua catalase

Anh hudng cua céc chat tc ché (NaNs) va
ion kim loai (Ca?*, Na*, Ni%*, Cu?", Zn?*, Fe*" va
Fe*) Ién hoat dong cua catalase duoc xac dinh
bang cach do hoat tinh con lai cua enzyme ¢ cac
nong do khac nhau cua cac chit. Catalase dugc
xem la con 100% hoat tinh khi trong phan ang
khong c6 mat cua cac chat nghién ciu. Ket qua
duoc lap lai 3 lan va lay gia tri trung binh.

Xac dinh ham lwong catalase
Ham lugng protein dwoc xac dinh bang do

d6 hap thu & budc song 280 nm véi hé s hap
thu cua catalase la 40,75 Micm™ va phuon

phap Bradford (1976) su dung albumin huyét
thanh bo Iam chat chuan.

Xac dinh khéi lwgng phan tir cia catalase

KLPT cua catalase dugc xac dinh bang
phuong phéap di¢n di trén cac gel polyacrylamid
khong bién tinh véi cac ndng do gel khac nhau

6-9% (Sean, 1999). Cac protein chuan duoc st
dung la ovalbumin (45 kDa), albumin huyét
thanh bo (66 kDa), catalase cua Sigma Aldrich
(250 kDa). Cac bang protein dugc nhuéom véi
Coomassie Brilliant Blue R-250. Thang marker
chuin dwoc mua tr hing Thermo fisher

scientific (USA).

KET QUA VA THAO LUAN
Tinh sach catalase tir gan bo

Trong nghién cau nay, tr 65 g gan bo,
ching t6i da thu nhan dugc 12659,39 mg

protein tong s6 véi hoat do riéng cua catalase 1a
1352 U/mg (bang 1).

Bang 1. Bang tém tit qué trinh tinh sach catalase tir dich chiét gan bo
Thé tich | Ham luong Hoat do riéng | Hoat d¢ tong S('? lan | Hiéu suat
Cac phan doan mau (ml) protein tong cua catalasg SO cua tinh thu nhan
50 (mg) (U/mg protein) catalase (U) sach (%)
Dich chiét 105 12.659,39 1.352,43 17.120.880 1,00 100
Dich néi phan
doan tua dich 100 3.086,71 1.417,59 4.375.680 1,05 25,56
chiét gan bo bang
aceton 25%
Dich hoa tia phéan
doan tua béng 145 1.916,37 2.193,33 4.203.221 1,62 24,55
aceton 70%
DEAE-sepharose 120 70,69 45547,45 3.219.840 33,68 18,81
CM-sepharose 26 4,05 79.277,61 320.791 58,62 1,87
900 - A % 4000 - B
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Hinh 1. Hoat d¢ riéng cua catalase trong dich ndi khi tua bang cac nong do aceton 0-35% (A)
va trong dich hoa tia bang céc ndng do aceton 0-90% (B)
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Budc tlep theo, catalase duoc tinh sach so  catalase bang acetone 70% (hinh 1B). Phan doan
bo bang két tia phan doan boi acetone; cu thé  két tiia bang aceton 70% duwoc hoa tan trong dém
dau tién acetone duoc bo sung vao dung dich A va tham tich 24 gio trong dém A de loai bo
mau dén nong do 25% dé loai bo mot s6 protein  aceton, Ché pham sau d6 duoc cho sic ky cot
khong mong muon catalase duoc giir lai trong  trao d6i anion DEAE-sepharose va cot trao doi
phan dich ndi (hinh 1A) va sau d6 két taa cation CM-sepharose (bang 1, hinh 2).
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Hinh 2. Sac ki dd cac phan doan tinh sach catalase tir dich gan bo qua cot trao d6i anion DEAE-
sepharose (A) va CM-sepharose (B). (&)- d6 hap thu protein tai budc song Az nm; (1)- hoat do
riéng cua catalase
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Hinh 3. Dién di SDS-PAGE (A) va tham tach mién dich (B) céc phén doan tinh sach qua cot
DEAE-sepharose va CM sepharose 1. Thang chuan protein; 2. Dich chiét gan bo Ién cot DEAE-
sepharose; 3. Phan doan c6 hoat tinh catalase rira chiét tir cot DEAE-sepharose va 1én cot CM-
sepharose; 4. Phan doan catalase tinh sach tor CM-sepharose

Két qua dién di SDS-PAGE céac phan doan sy cO mat cta duy nhat mot bang protein KLPT
tinh sach qua céac budc (hinh 3A) ciing cho thay khoang 60 KDa twong ty nhu KLPT cua
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catalase tinh sach tir dong vat. Bang protein 60
kDa duoc nhan ra boi khang the da dong khang
catalase trén thim tach mién dich western
blotting (hinh 3B). Nhu vy, bang két taa thuan
nghich véi acetone va sac ky qua cot DEAE
sepharose va CM-sepharose da cho phép tinh
sach duoc catalase tir dich chlet gan bo. Cu thé,
catalase da duogc tinh sach gan 60 lan véi hiéu
suat thu hoi 1,87% tir dich chiét thd va cd hoat
do riéng phan giai H,0, 1a 79.277,61 U/mg, cao
hon so véi catalase duoc tinh sach tir éch nhai
(623,92 U/mg) (Jang et al., 2004), lac da (4.416
U/m) (Omar, 2012) va tréu nudc (35753 U/mg)
(Nadeem et al., 2015).

M@t sb tinh chét cia catalase tinh sach tir
gan bo

Khéi lireng phan ti ciia catalase
KLPT cua catalase tinh sach dugc xac dinh

A B

bing phuong phap dién di trén gel
polyacrylamld khong bién tinh (Sean 1999)
Trén co s¢ d6 di dong dién di cua cac protein &
céc nong do gel khac nhau (hinh 4A- D) su phu
thugc cua Iog do di dong dién di voi nong do
gel duogc xac dinh (hinh 4E), tir d6 hé s6 goc Kr
va turong quan gitra logarit Kr véi logarit KLPT
ctia cac protein chuan dugc tinh ra (hinh 4F),
cudi cung, KLPT cua catalase tu gan bo duoc
xac dinh 1a 240,987 kDa. Két qua nay tuong tu
véi két qua cua Nadeem et al. (2015) 1a 240
kDa. Do catalase tir gan bo la tetramer nén
KLPT cta mdt monomer la 60,247 KDa, tuong
duong voi két qua xac dinh KLPT cua catalase
dua trén d6 di dong dién di cta enzyme trén
SDS-PAGE (hinh 3A) la 60,1 kDa. Nhu vay,
ché pham catalase tinh sach dugc tu gan bo
trong nghién cuu ndy cé KLPT 60,2 kDa.
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Hinh 4. Két qua xac dinh KLPT cua catalasae: A-D. Di¢n di cac protein trén gel polyacrylamide
khéng bién tinh vai cac nong do gel khac nhau: 6% (A), 7% (B), 8% (C) va 9% (D); 1. Ovalbumin,
2. Albumin, 3. Catalase chuan (Sigma Aldrich), 4. Catalase tinh sach. E. Sy phu thugc cua do di
dong dién di ¢ cac ndng do gel polyacrylamide khac nhau. F. Su phu thudc log hé s6 goc Kr vao log

KLPT cua céc protein chuan
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Anh hwéng caa pH, nhiét do dén hoat do caa
catalase tinh sach

Anh huong cua pH dén hoat do cua
catalase tinh sach da dugc khao sat ¢ khoang
pH 4,0-2,0 (hinh 5A). Pham vi hoat dong cua
catalase dugc quan sat thay tir pH 5,0 dén 11,0
véi pH tdi wu 7,0. Khi duoc u trong dung dich
dém co pH 40 11,0 & 37°C trong 30 phdt,
enzyme 6n dinh t6i da 100% & pH 7,0 va hon

80% hoat tinh van duoc giit & pH 6,0 va 8,0
(hinh 5B).

Tuong tu, hoat d6 cua catalase tinh sach
cling da duoc xac dinh & cac nhiét do khac nhau
(20-80°C). Két qua cho thdy, nhiét do téi uu
cho hoat dong cua catalase ¢ 37°C (hinh 5C).
Mat khéc, enzyme van 6n dinh & khoang nhiét
do 4-40°C va van con hon 70% khi xu ly
enzyme ¢ 50°C trong 30 phat (hinh 5D).
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Hinh 5. Anh huong cua pH (A), do 6 6n dinh pH (B), anh huéng cua nhiét do (C) va do on dinh cua

nhiét d6 (D) dén hoat d6 cua catalase tinh sach

Anh hwéng cia cac ion kim loai dén hoat d
cua catalase tinh sach

Céc ion kim loai c6 thé hoat hoa hogc lam
giam hoat tinh phén giai co chat cia enzyme

bang cach anh hudéng dén &i luc cua enzyme véi
co chat, 6n dinh cu hinh trung tam hoat dong
cta enzyme hoac gitp trung tam hoat dong thay
d6i cau hinh cho gan vai co chat (Suryani et al.,
2017).

Bang 2. Anh hudéng caa mot sé ion kim loai dén hoat do cua catalase tinh sach

STT Tén chat Nong do thir (mM) Nong d6 tic ché 50 (ICso néu cd)
1 NaN3 0-1,2 Uc ché (ICs = 0,105 + 0,005 mM)
2 NaCl 0-3500 Uc ché (ICso = 380 mM
3 CaCl, 0-1,4 Hoat hoa
4 NiCl, 0-2 Uc ché (ICso = 1,74 mM)
5 CuSO, 0-0,04 Ut ché (ICso = 0,0265 + 0,0025 mM)
6 ZnSO, 0-0,24 Uc ché (ICso = 0,176 + 0,008 mM)
7 FeSO, 0-0,667 Uc ché (ICso = 0,565 + 0,035 mM)
8 Fex(S04)3 0-2 Uc ché (ICs = 1,615 + 0,015 mM)

Trong nghién ctru nay, ion Ca®* da hoat hoa
catalase (hoat d¢ twong ddi cia catalase dat

170% tai nong do Ca®* 1,5 mM); trong khi do,
cc ion Na*, Ni?*, Cu?*, Zn2+ Fe?* va Fe¥* déu
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trc ché hoat dong cua enzyme (bang 2). Ket qua
nay co6 thé giai thich do Ca* c¢d vi tri gan tai
trung tam hoat dong cua catalase va gitip cho co
chat gan duoc vao trung tdm hoat dong cua
enzyme (Manu & Prasader, 2009); Cu* lam
giam phan tng oxi hod trong suoét qua trinh
phan giai H.O,; catalase la metallo protease, co
kim loai trong trung tdm hoat déng nén viéc bod
sung cac ion tai nong do nhat dinh c6 thé anh
hudng dén @6 6n dinh cau tric cua enzyme hoic
lam giam phan @ng oxi hoa tai trung tdm hoat
dong dan téi lam giam hoat tinh cua enzym
(Suryanl et al., 2017). Ngoai ra, dnh hudéng cua
NaCl va chat khang khuan NaNs; dén hoat do
cua catalase ciing cho thdy nén loai mudi ngay
sau khi qua trinh tinh sach enzym va khéng nén
bao quan enzyme trong dém cO NaNs.

Pong hoc cia catalase tinh sach va so sanh
voi catalase hang Sigma Aldrich

Trong cac diéu kién thich hop, catalase tinh
sach dd thuy phan co chat H,0 véi hing s6
Michaelis-Menten K, = 23,69 mM va hiéu qua
XUc tdc Kea/Km = 5.10° (M.gidy)? (hinh 6A).
Khi so sanh véi catalase cua hdng Sigma
Aldrich (My, ma sb: C9322), catalase tinh sach
c6 Km thip hon 1,65 1an va hiéu qua xlc tac
Keat/Km €20 gap 5 lan catalase cua hing Sigma
Aldrich (Kn = 39,1 mM va Kg/Kn = 1.10°)
(hinh 6A). D6 thi su phu thudc cua téc do phan
g tai cac lugng enzyme khac nhau (hinh 6B)
cing cho thay, tai cing mot nong do enzyme,
tbc do phan ¢ng cua catalase tinh sach gap 3 lan
catalase tir hang Sigma Aldrich.
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= R2=0.9993
£ 60 1
E 501 A
< 40 1 _
y =367.97x + 9.4063
<:1 30 1 R2=0.9994
= 20
—&— Catalase tinh sach
j —o— Catalase Sigma Aldrich
-0.05 0.00 0.05 0.10 0.15
1/[S] (L/mM)

0.08 - y = 0.7765x - 0.0067
) . R2=0.9879
——¢— Catalase Sigma Aldrich
0.06 == Catalase tinh M B
= T
5004 - /
g g » y = 0.2286x - 0.0013
O T T T T 1
0.04 0.05 0.06 0.07 0.08 0.09
Catalase (ug)

Hinh 6. Su phu thugc cua toc d6 phan ing cua catalase vao ndng do co chat (A) va anh huéng cua

ham luong catalase (B) dén téc d6 phan tng

KET LUAN

Chung 61 da tinh sach duoc catalase tir gan
bd bang phuong phap ket tua phan doan voi
acetone két hop voéi sic ky qua cot trao doi
anion DEAE-sepharose va trao d6i cation CM-
sepharose. Catalase tinh sach c6 mot bang
protein khoéng 60 kDa trén gel SDS-PAGE v&i
hoat do riéng Ién téi 79.277 U/mg protein, higu
suat thu hdi 1,87% va co do sach tang 1én gan
60 lan. Céc th| nghi¢m phan tich trén gel khdng
bién tinh cho thay, catalase cua gan bo 1a mot
homotetramer véi khéi luong phan tir khoang
240,987 kDa. Enzyme hoat dong t6i thich & pH
7,0, nhiét 6 37°C va van giir duoc hoat dong &
pH 5,0-10,0, nhiét d6 4-40°C. Tuy vay,
enzyme bi bat hoat & nhiét do 60°C trong 30
phat. Hoat d§ cua catalase dugc hoat hoa boi
Ca?* va b trc ché bai Na*, Ni2*, Cu?*, Zn2*, Fe?",
Fe3* va NaNs. Trong didu kién thich hop,
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catalase tinh sach phan giai co chat Véi
Kn = 23,69 mM va hiéu qua xuc tac
Kcat/Km = 5106 (Mgiéy)_l

Loi cam on: Nghién ctu duoc thuc hién trong
khudn kho kinh phi cua Dé tai cip Dai hoc
Quéc gia Ha Noi, ma s6 QG.16.82. CAc tac gia
chan thanh cam on GS.TS. Phan Tuén Nghia d
doc va gop y cho ban thao.
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Tinh sach catalase bang phwong phdp cdi tién

PURIFICATION OF CATALASE BY MODIFIED PROCEDURE
AND SOME PROPERTIES OF ENZYME

Nguyen Hoang An, Suminda G. G. D., Nguyen Thi Thu Phuong,
Dinh Nho Thai, Nguyen Thi Hong Loan”

Key Laboratory of Enzyme and Protein Technology (KLEPT),
Faculty of Biology, University of Science, Vietnam National University, Ha Noi

SUMMARY

Catalase (EC 1.11.1.6) plays an important role in protecting organism from oxidative effect by breaking
down H,0; into H,0 and O, molecules. In this study, a modified procedure for catalase from bovine liver and
its properties were reported. Bovine liver catalase was purified to electrophoretic homogeneity as a single
protein band around 60 kDa on SDS-PAGE by acetone fractionation, followed by ion-exchange
chromatography on DEAE-Sepharose and CM-Sepharose columns. The specific activity of the purified
catalase was 79,277 units per mg of protein (U/mg) with 1.87% recovery and purification fold was roughly 60
times. The catalase was a homo-tetramer with a molecular mass of about 240.987 kDa as determined by
native gel electrophoresis. The purified enzyme showed the highest activity at pH 7, 37°C, and remained
active over a broad range of pH from 5 to 10 and range of temperature from 4°C to 40°C. Its activity was
inactivated by incubating in 60°C for 30 min. The activity of the enzyme was induced by Ca?* and inhibited
by Na*, Ni?*, Cu?*, Zn?*, Fe?*, Fe®* and NaNs. Under the optimal conditions, Kn and Kc./Km values of the
catalase was found to be 23,69 mM and Kca/Km = 5.106 (M.s), respectively.

Keywords: Bovine liver catalase, purification, oxidative effect.
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