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TINH CHE PEROXIDASE TU CU CAI TRANG RAPHANUS SATIVUS VAR HORTENSIS
VA UNG DUNG TRONG XET NGHIEM ETHANOL

Nguyén Thanh Thiy, Dwong Anh Tuén, Vii Nguyén Thanh

Vién Céng nghiép Thuc pham

TOM TAT

Peroxidase 1a nhém enzyme chira heme, oxy hoéa co chét sir dung H,0, va dugc ing dung rong rii trong
xét nghiém sinh héa. Peroxidase hién pay chu yéu dugc thu nhé_in tir cai ngua Armoracia rusticana, mét loai
ciy chi moc & cac ving 6n di. Nbam tao sy thay thé hop 1y v& ngudn nguyén lidu, trong nghién ciru ndy,
peroxidase tir cu cai tring Raphanus sativus var hortensis dugc khao sat tinh che Dich ci cai véi hoat tinh
perox1dase ban ddu 29 U/ml dugc tinh ché 190 ln sir dung cic phuong phap két tiia bing (NH,),SO,, sic ky
trao déi ion va loc gel. Enzyme thu nhin dugc c6 hoat tinh 810 U/ml, hoat tinh riéng 3237 U/mg protein, kich
thudc phin tir 43 KDa theo SDS-PAGE. Peroxidase tir cii cai tring dugc thir nghiém {mg dung trong xét
‘nghi¢m ethanol duva trén hé alcohol oxidase - peroxidase két hop voi phan img tao mau sir dung co chét
3,3,5’5’-tetramethylbenzidine. Phuong phap enzyme cho phép phat hién ethanol ¢ mic 25 ppm. Tuong quan

. ‘tuyén tinh dugc xac dinh trong dai ndng d6 ethanol tir 50 ppm ti 500 ppm.

Tir khda: Cii cdi trdng, ethanol, peroxidase, Raphanus sativus, tinh ché, xét nghiém

M3 PAU

Peroxidase (EC 1.11.1.7) 12 nhém enzyme
chira heme, oxy hba co chét sir dung H,0,, trong
d6 heme déng vai trd trung tam xuc tac.
Perox1dase dugc tich chiét va tinh ché tir nh1eu
ngudn khac nhau trong d6 cé vi khuin, nim va
thye vét bac cao. Dua vao dac diém trinh tr amino
acid, dic diém phic kim loai, peroxidase dugc
chia lam 3 nhém chinh. Nhém thir nhét bao gbém
cytochrome-c perox1dase clia ndm men, ascorbate
peroxidase luc lap va peroxidase cua vi khuin.
Nhém thir hai 1a lignin, mangan peroxidasé ngoai
bio cua nim. Nhom thu ba bao gom cac
peroxidase dugc tiét ra bai td bao thuc vit bic cao
(Arnaldos et al., 2001).

Trong sb cac peroxidase dugc nghién ciru k§
phdi nhic t6i horseradish peroxidase (HRP). bay
cing 13 loai enzyme dugc san xudt & quy md
twong d6i 16n nhim tmg dung trong cac muc dich
khéc nhau, vi dy nhu trong cac xét nghiém sinh
héa va mién dich (Veitch, 2004). Horseradish
peroxidase dugc tach chiét tir cai ngua Armoracia
rusticana, mt loai cdy chi moc & cac ving 6n daoi.
Trong nghién ciru nay, chiing t6i thir nghi¢m tach
chiét, tinh ché peroxidase tir cu cai tring
Raphanus sativus var hortensis va tmg dung trong
xét ngh1¢m ethanol nhim tao sy thay thé hop ly vé
ngudn nguyén liéu.

NGUYEN/VAT LIEU VA PHUONG PHAP

Nguyén li¢u

Cu cai tring R. sativus var hortensis si dung
trong nghién ciru 14 loai cu cai dung cho thyc phim
va duge mua tr chg Ha Néi. Phén cii (400 g) dugc
rira sach, cit nhé, bd sung thém (100 ml) dém Tris-
HC10,1 M, pH7,5 va nghién min bang may xay sinh
t6. Hon hop dugc ly tim ¢ 10000 g trong 10 phut g
4°C dé thu nhén phan dich trong (djch enzyme gbce).

K&t tiia bing (NH,),SO, va loai mudi

Enzyme thd dugc két tua bing cach bo sung tir

tir (NH,),SO, da nghlen min cho téi khi nong do dat
80% (w/v) va dé qua dém & nhiét d6 4°C trong diéu
kién khudy nhe. Hén hop duqc ly tam & 10000 g
trong 10 phat ¢ 4°C. Phin két tia dugc hoa tan lai
trong 2 ml dém Tris-HCI 20 mM, pH 7,5. Dung dich
enzyme thd dugc loai mubi (chi yéu 14 ammonium
sulphate) bing sic ky loc gel sir dung Sephadex™
G-25 Medium (Amersham Biosciences, Thuy Dlen)
kich thuéc cot gel 2 cm x 10 cm dd duge cin bang
v&i dém Tris-HC1 20 mM, pH 7,5. Qua trinh sic ky
dugc thuc hién trén trén thiét bj AKTA Prime
(Amersham Biosciences, Thuy Dlen) rira dai bang
Tris-HCl 20 mM, pH 7,5 vdi toc dod dong 0,5
ml/phat. Qua trinh nra dai dugc theo doi bang cam
bién UV (280 nm) va do din dién sir dung phan mém
PrimeView 1.0 (Amersham Biosciences, Thuy Dlep)
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két hop voi SDS-PAGE (Sambrook et al., 1989),
dinh lugng protein tong s6 (Lowry et al, 1951) va
phan tich hoat tinh.

Séc ky trao dbi ion DEAE Sepharose

Céc phan doan mang hoat tinh (xip xi 20 ml)
duge don lai va nap vao cot trao ddi ion DEAE
Sepharose” Fast Flow (Amersham Biosciences,
Thuy Dlen) (kich thuwde cot gel 2,5 cm x 20 cm) da
cin bang v6i Tris HCI 20 mM, pH 7,5 véi téc d6 nap
1 mi/phut. Enzyme peroxidase dugc rira dai bing
gradient NaCl (tir 0 dén 1M) trong dém Tris HCI 20
mM, pH 7,5 véi tbc d6 0,5 ml/phat trén thiét bi
AKTA Prime.

Sic ky loc gel Superdex 200

Cac phan doan mang hoat tinh tr cdng doan trén
dugc don va cb t6i dung tich 1,5 ml sir dung mang ly
tdm Centriprep 10 (Amicon, M¥) & 5000 g va nap
vao cdt Superdex™ 200 (Prep Grade, Amersham
Biosciences, Thuy Dién; kich thudc cot gel 2 cm x
80 cm). Enzyme dugc rira dai bing dém Sodium
Acetate 10 mM, pH 5,0 vé6i téc do 0,5 mb/phit.
Nhimg phan doan mang hoat tinh cao nhét dugc thu
nhén.

Xéc dinh hoat tinh peroxidase

Hoat tinh peroxidase dugc xac dinh thdng qua
kha ning o6xy héa «co chit 3,355
tetramethylbenzidine (TMB) (MP Biomedicals,
Phap) véGi su c6 mat cia HO,. Phan tng 6xy hoa
dugc theo ddi théng qua sy thay d6i mat dé quang &
budc song 652 nm cua dung dich phan tmg chira
TMB 0,3 mM, H,0; 1 mM, CaCl, 5 mM trong dém
Sodium Acetate 100 mM, pH 5,0 sir dung thiét bj
UV-1650PC (Shimadzu, Nhit). Mgt don vi enzyme
(U) dugce xac dinh boi s6 micromole TMB oxy héa
trong mot phat & 25°C. Hé sb hép thu (g) cho dang
oxy héa ciia TMB & budc séng 652 nm la 3,9x10*
M 'cm™ (Amaldos et al., 2001).

Xic dinh ndng d9 ethanol bing phin img
oxidase-peroxidase

Ethanol dugc dinh lugng theo nguyén ly cia
phan {mg:

alcohol oxidase
—— CH;CHO +H,0,

peroxidase
H,0, + S-2H,y — 2H,0 + S

Chét mau, TMB

CH,;CH,0H + O,
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Phan ung dugc tién hanh trong dém SPB
(sodium phosphate buffer 50 mM, pH 7,0). TMB
ding trong phan g tao mau khong tan trong nudc.
bé tao dang tan, TMB ddu tién dugc hoa trong
DMSO t4i ndong do S0 mM sau @6 dugc pha loidng
bing dung dich  B-cyclodextrin (Wako Pure
Chemicals, Nhat) 0,25% trong SPB t6i nong d6 0,5
mM. Dé xac dinh ethanol, 0,5 ml dung dich miu
pha trong SPB 50 mM, pH 7,0 duogc b sung vao 1
ml dung dich chira TMB 0,45 mM, alcohol oxidase
(MP Biomedicals, Phap) 0,2 U/ml; peroxidase 1,5
U/ml trong SPB. Phan tng dugc thuc hién & nhiét d6
phong trong thoi gian 20 phut. Dé dimg phan tmg,
0,5 ml HCI 0,8M dugc bd sung va mit d{) quang
dugce do & bude song 450 nm sur dung thiét bj UV-
1650PC. Nong d6 ethanol trong miu dugc tinh toan
dua trén dudmg chuin xdy dung véi cac nong do
ethanol khac nhau.

KET QUA VA THAO LUAN

Tinh ché peroxidase tir ca cai tring R. sativus var
hortensis

Khi kiém tra v6i dich chiét tir cii cai tring sin co
trén thi trudng ching t6i nhan thiy loai cai nay mang
hoat tinh peroxidase kha cao. Viéc khai thic ngudn
enzyme tir cai tring c6 thé han ché su phu thudc vao
enzyme nhap khiu, dic biét khi nhu ciu tmg dung
cao. Hoat luc peroxidase phu thudc kha 16n vao chét
lugng cai va thoi gian bao quan sau thu hoach. Dich
chiét cii cai (43 b sung dém) cb hoat tinh peroxidase
29 U/ml, ham luong protein 1,73 mg/ml (Bang 1).
Néu khéng tinh lugng dém bd sung, ban than dich ct
cai co hoat tinh 38 U/ml va ham lugng protein tuong
tmg 1a 2,3 mg/ml. Két tiia bang (NH,),SO, va loai
mudi co6 thé nang hoat lyc enzyme 1én 126 U/ml v6i
mirc d6 tinh ché 14 1an. Trén thyc té, peroxidase thu
nhén bing két tia phén doan tr cu cai tring c6 thé
{mg dung truc tiép trong médt sé test nhu xac dinh
ham luong thiy ngin trong nudc thai (Trén Thi
Hong et al., 2008).

Peroxidase tir cli cai tring ¢ thé dugc hip phu
va tinh ché sur dung cdt anion yéu DEAE. Hoat luc
peroxidase dugc phat hi€n & cac phin doan tir 72-88
twong {mg véi pic 16m nhét trong phd rira dai (Hinh
1). Dién di SDS-PAGE cho thay ham luqng quan
tdm chi chiém dudi 20% protein téng s. Mic do
tinh ché cia peroxidase cua dich enzyme sau cft
DEAE dat 39 1an, ting 2,7 14n so v&i dich sau két tha
va loai mui (Hinh 1, Bang 1).
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Loc gel sir dung c6t Superdex 200 cho d6 phén
gidi cao hon so v0i phuong phép trao déi ion sit
dung DEAE. Phé rira déi tao 3 pic kha rd nét, trong
d6 hoat tinh peroxidase tdp trung & pic dau tién
(Hinh 2). Ciing giéng nhu nhi‘éu loai peroxidase
khac, peroxidase ci cai tring & ndng do nhét dinh c6
m’z‘m nau héng. Su khic biét 16m v& mau séc S0 vGi da
sO céc protein khac trong nguyén liéu Ia yéu td thuan
lgi trong qua trinh tinh ché. San phim enzyme
peroxidase cudi cliing c6 hoat luc 810 U/ml, hoat tinh
riéng 3237 U/mg protein, d¢ tinh sach 190 lin (gip
4,9 l4n so v&i san pham sau trao d6i ion) (Bang 1) va
chi chira mét lugng nhé protein nhiém tap (Hinh 2).
Peroxidase tir ¢t ci tréng R. sativus var hortensis c6
trong luong phén tir xap xi 43 kDa, thip hon mot

chit so voi horse radish peroxidase (44 kDa)
(Veitch, 2004).

Nhu vy peroxidase tir cl cai tring cé thé
dgqc thu nhan véi dé tinh khiét va hoat luc cao
bang céc phuong phap két tia, trao déi ion va loc
gel. Két qua nay tuong duong véi nhitng cong bd
tinh ché peroxidase trudc ddy tir mo thuc vat.
Arnaldos va cdng su (2001) da tinh ché duge san
phdm peroxidase c6 dd sach gép 141,9 13n so véi
dich enzyme thé tr mé dau tiy bang trao ddi ion
va loc gel. Sir dyng cbéng nghé mang, Guo va
Ruckenstain (2003) ciing da thu nhan horse radish
peroxidase voi mirc do tinh ché 142 1in so véi
dich chiét ban dau.

R e T Ty ey —

97 -

66 o

KDa M 72 73 74 75 76 77 78 79 80 81 82 B @4 85 46 47 88 HRP

el N

15 - AL L LA R X -
A I Il 'YX 22 A0
‘”\, L B A B K ]
'____;E=---—-az.__——

- --..-:::

- -

Hinh 1. Phé rira dai peroxidase tir ¢t cai tring qua cét trao ddi ion DEAE Sepharose (trai) va SDS-PAGE clia nhiing phén
doan mang hoat tinh peroxidase (phai). Mii tén chi pic mang hoat tinh peroxidase (hinh trai) va bang peroxidase di kién

(hinh phai). HRP - Horse radish peroxidase thuwong pham.
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Hinh 2. Phé rira dai peroxidase tir cu cai tring qua cét loc gel Sup?rdex 200 ,(tréi).xSDS-PAXQE cua san pham tinh ché theo
cac cdng doan. 1 - dich chiét ct cai; 2 - dich sau két tda va loai mudi; 3, 4 - san pham thu hoi sau DEAE., 5- séq phém' sau
loc gel Superdex 200, 6 - Horse radish peroxidase thwong phdm. Miii tén chi pic mang hoat tinh peroxidase (hinh tréi) va

béng peroxidase di kién (hinh phai).
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Bang 1. Hoat tinh enzyme peroxidase tir cl cai tring sau cac budc tinh ché.

Tén mau Hoat tinh peroxidase  Tdng protein Hoat tinh riéng, Mdrc dé tinh ché
(U/ml) (mg/ml) (U/mg protein) (1An)

Dich chiét cii cai 29 1,73 17 1

Sau lgc gel G-25 126 0,52 241 14

Sau trao ddi ion DEAE 156 0,24 663 39

Sau loc gel Superdex 200 810 0,25 3237 190

Ung dung peroxidase thu nhén duge trong xac
dinh ethanol

Hién nay trong c6ng nghé 1én men, nbng d6
ethanol thudng duoc tinh toan thdng qua viéc xac
dinh nhiét d6 s6i cua dung dich. Tuy nhién, phuong
phap nay thudng chi dugc 4p dung déi veéi dung dich
¢ nong d6 con tuong déi cao (>2%). Véi nong do
cdn thép hon, phuong phap phé bién 13 sir dung sic
k¥ 1éng cao ap (HPLC). HPLC cho két qua chinh xac
nhung gia thanh cao va kh6 thyc hién déi voi mot
lugng mau 16n. Trong trudng hop nay, xac dinh
ethanol bing phuong phap enzyme 1 lya chon thich
hop bai quy trinh phan tich don gian, khong doi hoi
thiét bi dat tién, thoi gian phan tich ngén, d6 nhay va
d6 chinh x4ac cao.

Phén 16n cac kit xac dinh ethanol hoat dong
dua trén phan Umg x0c tic boi alcohol
dehydrogenase véi sy ¢ mit cia NAD. San phém
NADH tao ra dugc do bﬁng su thay abi mat db
quang trong vung 4nh sang tr ngoai. Nguyén ly nay
¢6 nhugc diém 1 phan ung khéng quan sat dugc
bang mit thuéng va thanh phin méi truomg c6 thé
anh huéng t6i két qua néu hip thu 4nh sang tir
ngoai. Do d6 ching t6i lya chon phuong phap dinh
lugng ethanol sir dung hé enzyme alcohol oxidase,
peroxidase va chit mau TMB theo Gonchar va
ddng tac gia (2001). Tuy nhién, trong cong bb nay
ndng d6 oxidase va peroxidase khong dwoc théng
bao cu thé. Sau khi thir nghiém & cac néng do
enzyme khéac nhau, thanh phan phan tmg thich hop
duogc xac dinh bao gébm TMB 0,3 mM, alcohol
oxidase 0,13 U/ml, peroxidase 1 U/ml (xem phin
phuong phép). San phim oxy héa cia TMB hinh
thanh dang phirc truyén dién tich (charge-transfer
complex) c6 mau xanh dwong, hip thu cao nhit &
budc séng 370 nm va 652 nm. O diéu kién trung
tinh phirc nay chuyén sang dang dimer cia diimine,
tao mau cam-niu va chuyén dan thanh niu. Viéc
dimg phan {mg bing HCI s& chuyén cic dang oxy
héa ctia TMB thanh diimine bén va c6 buéc séng
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hép thu cao nhét & 450 nm (Josephy et al., 1982).

Sy phu thude ctia mét d§ quang ¢ budce séng 450
nm (ODgsg py) Va nong do ethanol trong mau dugc
the hién trong hinh 3. Vi nbng d¢ ethanol trong
mau vuot qua 0,4%, mat d§ quang dat trang thai bdo
hoa. Bing phuo’ng phép enzyme chung t6i c6 the Xac
dinh sy c6 mét cua ethanol trong mau & ndng d6
0,0025% (25 ppm). Quan hé tuyén tinh dugc xac
dinh trong dai nong d¢ tr 0,005% (50 ppm) téi
0,05% (500 ppm) véi hé sb twong quan hdi quy
tuyén tinh R? = 0,998. Thoi gian phan @mg dugc xac
dinh t8i wu 1a 20 phit & 25°C. Véi thoi gian phan
ing dai hon (>30 phit) ching t6i thu nhan dugc hé
sO tuong quan héi quy R? thip hon 0,97. Théi gian
phan img ngan hon it anh huéng t6i d6 tuyén tinh
ctia két qué, tuy nhién gy kho khéan trong viéc dam
bao d§ dong deu vé thai gian gilta cac mau. Phuong
phap phan tich ethanol bang enzyme c6 thé dugc
thuc hién & quy mé 200 pl/phan ung sir dung céic
khay vi dia.

Do c6 d¢ nhay cao, phuong phap phéan tich
ethanol bang enzyme cé the dugc {mg dung mdt cach
hiéu qua d6i v&i cic miu phim c6 ndng do ethanol
thap khi phuong phap do nhiét d6 s6i khong dam bao
do tin cdy va cac phuong phap sic ky nhu HPLC, GC
c6 gia thanh qua cao. Trong m{t nghién ciru sang loc
cac ching ndm men c6 kha ning 1én men dudng
xylose tir thién nhi€n Viét Nam, kha ning lén men
dwgc ching t4i xac dinh thong qua nong do ethanol
trong canh truéng nudi cay chia dudmg xylose. Tir
1177 ching nam men dong hoa dudng xylose co 117
ching ndm men duoc xac dinh la c¢6 kha ning sinh
ethanol tir dudng xylose. Nong d6 ethanol tao ra trong
canh truéng nubi cay cua cac ching dao dong trong
khodng tir 0.01% téi 1.67%. Ciing trong nghién ciru
nay, ngoai enzyme peroxidase tir cui cai tréng chiing
t6i da tién hanh tinh ché alcohol oxidase tir nAm men
Pichia Pastons va cho thay ca hai enzyme thu nhéin
dugc déu c6 thé thay thé enzyme thuong phim (két
qué chira cong bd).
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Hinh 3. Buding chuén thé méi twong quan gitra mat dd quang hoc (ODaso nm) clia hdn hep sau phan (rng va nbng dd ethanol
trong mau.
KET LUAN alcoholic beverages. Food Technol Biotechnol 39: 7-42.

Bing c4c phuong phap két tia, sic ky trao dbi
ion, lgc gel chung t6i da thu nhan dwgc enzyme
peroxidase tir cli cai tring R. sativus var hortensis
v6i mirc do tinh ché 190 14n, hoat tinh peroxidase
810 U/ml, hoat tinh riéng 3237 U/mg protein.
Enzyme peroxidase thu nhin dugc co thé img dung
trong xét nghiém ethanol.

Ldi cim on: Nghzen cweu ndy duoc thuc hién trong
khuén khd d@é tai cdp Nha nuéc KC.04.07/06-10.
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PURIFICATION OF PEROXIDASE FROM WHITE RADISH RAPHANUS SATIVUS VAR
HORTENSIS AND APPLICATION IN ETHANOL ASSAY

Nguyei Thanh Thuy, Duong Anh Tuan, Vu Nguyen Thanh®

Food Industries Research Institute
SUMMARY

Peroxidases are a group of heme-containing enzymes that oxidase substrates at the expense of H,0,.
Peroxidases have found wide application in organic synthesis, biotransformation, immunoassays, and enzyme
assays. The main commercial peroxidase is obtained from horse radish drmoracia rusticana, a cultivar of
temperate zone. In this study, peroxidase from white radish Raphanus sativus var hortensis was extracted and
purified for application in enzymatic assay of ethanol. Peroxidase from tissue extract of white radish with
initial activity of 29 U/ml was purified 190 times using precipitation with (NH,4);SO,, ion exchanger and size
exclusion chromatographies. The final peroxidase preparation has activity of 810 U/ml and specific activity of
3237 U/mg protein. Peroxidase from white radish was tested in enzymatic assay for ethanol using an alcohol
oxidase peroxidase system with 3,3’,5°5’-tetramethylbenzidine as a chromogen. The detection limit for
ethanol was 25 ppm and linear correlation was obtained at the ethanol concentration range from 50 ppm to 500

Keywords: Enzymatic assay, enzyme purification, ethanol, peroxydas, Raphanus sativus, white radish
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