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Tém tit. Bai bao da tiép thu nhimg thanh twu trong Iinh vuc céng nghé enzyme va xu ly moi
truong nudc, nghién ciru sir dung Enzyme Peroxidase (POD) tach chiét tir cu cai tring dé x4c dinh
ham lugng thiy ngan trong nudc 6 nhiém. Két qua nghién ciru cho thiy, ham lwong protein trong
cli cdi la 0,1269 mg/g; Enzyme POD hoat dong manh nhét tai gia tri pH = 6,5; lon Hg2+ anh hudng
dén hoat tinh ctia POD, enzyme hoan toan mit hoat tinh tai gia tri ndng d¢ Smg/l Hg*'. Pay la
hudng nghién ciru than thién véi méi trudmg, cé gia tri thue tidn cao véi pham vi 4p dung rong rai.

1. Mé diu

Cu cai tring tén khoa hoc 1a Raphanus
sativus L., thudc ho cai Brassicaceae. Cu cai
trang chira 92% nudc, 1,5% protit, 3,7% glucit,
1,8% cellulose. Trong cu cai tuoi co6 chua
glucose, pentosan, adenin, arginin, histidin,
cholin, trigonellin, diastase... vitamin A, B, C.
Ré chira glucosit enzyme va methyl mercaptan.
Ci cai ¢6 vi ngot hoi cay, ding, tinh binh khong
c6 doc, co tac dung long dom, trir viem...[1].

Enzyme Peroxidase (POD) la enzyme cé
nhiéu trong cl cai trang va cac loai cdy ho Dau.
POD duoc sir dung rong rdi trong nhiéu linh
vue, dac biét trong xir Iy méi trudng. POD dugce
sir dung dé xiic tac cho qua trinh xir ly cac chét
6 nhiém khé phin hiy nhu phenol thuémg cé
mat trong nudc thai cédng nghiép cia cac nha
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méy loc ddu, san xuit san phidm cao su, chung
cit than dé nay...[2].

Nudce bi 6 nhiém thiy ngan 1a mét van dé
mdi truong rat duge quan tdm nghién ciru do
doc tinh va cac tac dong cta thiy ngan dbi vdi
thay sinh vét va con nguoi.

Trong bai bao nay ching t6i1 nghién ciru sir
dung enzyme peroxidase tach chiét tir cu cai
tring dé xac dinh ham lugng thiy ngén trong
nuéc 6 nhiém nhim phat trién phuong phap
sinh hoc dung enzyme dé phat hién ion Hg®*
trong moi truong, mot trong nhirng ung dung co
gia tri cua loai cu cai dugc trong phd bién &
Viét Nam.

2. Thue nghi€ém
2.1. Héa chat va thiét bj nghién ciru

a. Héa chat
+ (NH,),SOy tinh khiét.
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+ Dung dich Na,SO; 0,05%.
+ Dung dich dém photphat (pH = 5,7 - §,0).
+ Dung dich chuan Casein 0,1%.
+ Chi thi Indigocacmin (Ind) 0,1%.
+ Dung dich H,0, 3%.
b. Thiét bi
May xay sinh to
May li tdm, Ranetki T30 (Nga)
May do pH Hanan (Drc)
May UV - VIS (Labomed, INC)

2.2. Phuromg phdp chiét dung dich enzyme

Can 100g cu cai tuoi, thai nho, cho vao may
xay sinh t6, thém 20 ml nudc cét, xay nhuyén
thanh dung dich keo dac. Thém 100ml dung
dich Na,SO; 0,05%, khudy déu, loc bo can tho.
Sau d6, dem ly tdm dung dich loc véi toc do
3000 vong/phiit trong vong 10 phat. Thu ldy
dich trong va loai bo cin, xac dinh thé tich dung
dich (V) sau ly tim, ta dugc dung dich enzyme.

2.3. Phuong phdp tach enzyme [3]

Cén 20g (NH,),SO, tinh khiét, hoa tan din
vao 80ml dung dich enzyme thu dugc ¢ trén
cho dén khi (NH,),SO, tan hét, ta duogc dung
dich enzyme chira 20% (NH.),SO,. Sau d6, dé
lanh 30 phut va ly tdm nhu trén. Thu dugc dich
trong I va két tua I.

Cho thém (NH,),SO, vao dich trong I thu
dugc & trén dén néng d6 40%, dé lanh 30 phut,
li tdm thu duoc dich trong II va két taa II. Thém
(NH.,),SO, vao dich trong II cho dén némg do
60%, dé lanh 30 phut, li tdm, gan léy dich trong
III va két taa I11.

Sau khi két thiic qua trinh két tua tién hanh
xac dinh hoat tinh ciia POD dé xem POD tach
t6t & giai doan ndo. Tién hanh thim tich cac két

tua thu dugc trong tli xelophan v&i moi truong
dém axetat Na 0,01N. Sau 2h lai thay déi dung
dich dém Na. Tiép tuc nhu vay cho dén khi
khong con phéan ng ctia NH;" trong dung dich
dém sau qua trinh tham tich thi két thic.

2.4. Phuong phadp xdc dinh hoat dj cua enzyme
[4,5]

Str dung dung dich enzyme tach dugc tai
ndng d6 (NH,),SO, thich hop dé xac dinh hoat
do cta enzyme. Ly 2 day binh tam giac 100ml,
diy ddi chimg va day thi nghiém cho vio mdi
binh 2ml nude cét, 2ml dém photphat (pH = 6,0),
thém 3ml dung dich enzyme, 1ml thubc thu
Indigocacmin 0,1%, lic déu. Sau dé cho 2ml
H,0, 3% va theo ddi qué trinh mit mau cua
Indigocacmin tinh theo thdi gian tir khi bét dau
cho H,0, dén khi dung dich chuyén sang mau
vang hoi xanh.

2.5 Phuong phdp xac dinh ham lugng Protein [6]

Lay diy 6ng nghiém 10 ml, sir dung dung
dich Casein chuén (0,01%) pha thanh cac dung
dich co nf“)ng d6 khac nhau. Bo d6 hfip thu cda
diy dung dich chuin & bude séng 280 nm. Dua
vao d6 hap thy cia diy dung dich chuén, xay
dung dudng chudn dé xac dinh ham luong
protein trong mau.

2.6. Phucomg phdp xdc dinh ham lwomg Hg"* [3]

Peroxidase xuc tac cho qua trinh oxy hoa
Ind khi c6 mat H,0,:

Ind + HzOz — Ind + Hzo +02

(mau xanh) (mau vang) -

Khi enzyme bi {rc ché boi Hg™*, toc do oxy
héa co chit s& nho di, thoi gian mit mau dai
hon. Nhu véy, thoi gian mat mau ti 1é thuan voi

X x 2+ £
nong dd Hg™" {tc ché enzyme.
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Chuan bi diy binh tam giac 100ml, cho vao
mdi binh 10ml dung dich enzyme, 2ml dung
dich Hg”" ¢6 ndng dd tir 0,5 dén Smg/l va 1ml
dung dich thudc thir Ind 0,1% rdi lic déu. Sau
d6, cho 2ml H,0, 3% . Tién hanh do mat do
quang cua ddy dung dich tai budc séng 670nm
va theo ddi qua trinh mit mau cua diy dung
dich. So sanh thoi gian mat mau cua diy dung
dich véi thoi gian mat mau cia binh ddi ching.

3. Két qua
3.1. Khao sdt ham lieong protein trong cu cdi tring

Xay dung duong chuan & xac dinh ham
lugng protein trong dich chiét ciia qua trinh
tach enzyme. D thi chuan dugc xay dung véi
dung dich Casein cd cac nf"mg aa: 13 2: 3:4: 5:
6 va 7 mg/l. Str dung dd thi chuan dé xac dinh
ham lugng enzyme trong dich chiét.

oD
1

0.8
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0.4

Casein (mg/l)

Hinh 1. D6 thj x4c dinh ham luong protein
theo luong Casein

Phuong trinh duong chuin Casein la:
y= 0,1415x - 0,0251

Trong d6: y 1a mat d0 quang; x 1a ham
lugng protein.

Mit d0 quang cua dung dich enzyme trong
mau do dugc 1a y, = 0,574.

Ham lugng protein trong 10 ml miu phan
tich la:

_ 10x(0,574 +0,0251)
m —
(0,1415%1000)

Thé tich dung dich chiét thu dugc tir 200g
nguyén liéu la 300ml.

= 0,0423(mg)

Ham lugng protein trong trong 1g nguyén
liéu dugce xac dinh theo cong thirc:
V..m N
V,.a

Mprotein =

Trong do:
V,: Thé tich dich chiét thu duoc sau ly tam;
V,: Thé tich mau dem do.
m, : Khbi lwong protein trong V, ml mau do;
N: Hé sb pha lodng.
a : Khéi lugng nguyén liéu chiét tach ban dau (g).
_ 300x0,0423x 20

Hlprorsin = = 0,1269(mg /
= 10x 200 (mg/g)

3.2. Xac dinh pH 16i wu cho hoat dg ciia POD

Tién hanh xé4c dinh hoat d§ cua enzyme
POD trong moi truong dém photphat c6 pH
khac nhau (pH = 5,5 - 8,0). Két qua hoat d6 cua
POD chi ra trong hinh 2.

0.6 F----rremmmmmee o L N\ r e

0.4 -

0.2

Hinh 2. Anh hudéng pH dén hoat d9 cia POD.

Qua hinh 2 ta thy, pH t&i uu cho phan (g
xic tac cua POD khoang 6,5. Ching t6i tién
hanh cac nghién ctru tiép theo tai gia tri pH = 6,5.



26 T.T. Hong va nnk. / Tap chi Khoa hoc DHQGHN, Khoa hoc Tw Nhién va Cong nghé 24 (2008) 23-27

3.3. Anh hwong cia nong do Hg'* dén hoat dop
cua POD

Pé danh gia anh hudng cua Hg®* dén hoat
d6 cua POD, ching téi tién hanh phan img tc
ché vai cac ndng do Hg* tir 0,5 - 5,0 mg/l. Két
qua duogc chi ra trong hinh 3.

4 5 6

o] 1 2 3
Hg2+ (mg/l)

Hinh 3. D6 thi biéu dién sy phu thudc hoat do
ctia peroxidase vao nong do Hg**

Két qua phén tich trong hinh 3 cho théy,
hoat d§ cua enzyme (A) ty 1€ nghich véi ham
lugng ion Hg®' trong khoang ndng do 0,5 -
Smg/l, khi nbng d6 Hg”* dat dén S mg/l,
enzyme hoan toan bi mit hoat tinh (A = 0%).

Thir nghi¢m xdc dinh nong d@p Hg’* trong
mau nuwdc thai

Pé thir nghiém sir dung POD xéc dinh ham
luong ion Hg®" trong nude 6 nhiém, chung téi
lay mau nudc thai chua qua xir ly ciia Nha may
khéa Viét Tiép, tién hanh phan img tc ché
enzyme POD theo cic budc tuong tu nhu véi
dung dich chuin Hg®". Dura vio thuc nghiém va
dudng chuén, chung t6i tinh toan dugc néng do
Hg** trong miu nudc thai chua qua xir ly cia
Nha may khoa Viét Tiép la 0.8 mg/l, phu hop
v6i két qua phan tich tai B mon Héa hoc phan
tich, Khoa Hoéa hoc, Truong Pai hoe Khoa hoc
Tu nhién.

4. Két ludn

Két qua nghién ciru cho thay:

- Ham lugng protein trong cu cai 1a 0,1269
mg/g. Enzyme POD hoat dong manh nhét tai
gia tri pH = 6,5.

- Ton Hg® anh hudng dén hoat tinh cua
POD, tai gia tri ndng d6 Hg”1a5 mg/l *, enzyme
hoan toan mét hoat tinh.

Két qua ciing chi ra ring, c6 thé dung POD
dé xac dinh ham luong ion Hg** trong nudc 6
nhiém vé&i ndng d6 0,5 - 5,0 mg/l.

Cu cai trang la ngudn nguyén liéu phd bién,
ré va sin c6. Ngoai ra, hoa chét sir dung trong
qué trinh nghién ctru khong mang tinh chit doc
hai. Vi vdy, day 1a hudng nghién ciru than thién
v&i moi trudng, ¢b gia tri thuc tién cao, pham vi
ap dung rong.

Cong trinh dugc hoan thanh dudi su hé trg
kinh phi cua Chuwong trinh Nghién citu co ban
trong Khoa hoc Tw nhién.
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Study of the application of peroxidase enzyme extracted
from white radish in determination of mercury
in contaminated water

Tran Thi Hong, Tran Hoang Thanh, Nguyen Thi Ha Giang
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We report the study of the application of peroxidase enzyme (POD) extracted from the white
radish in determination of the mercury in contaminated water. The results showed that the amount of
protein in white radish was 0,1269 mg/g; the activation of POD was achieved at the pH = 6,5 and the
concentration of Hg” ions that deactivated the POD was 5 mg/l Hg*". This study is environment-
friendly and has direct application in wide aspects.



