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Tém tit. Bai bio di tiép thu nhiing thanh twu trong linh vuc cong nghé enzyme va xir ly méi
truong nudc, nghién ctru sir dung Enzyme Peroxidase (POD) téch chiét tir cii cai trang dé xdc dinh
ham lugng thity ngan trong nu6c 6 nhiém. Két qua nghién ctru cho thay, ham lugng protein trong
cti cai 1a 0,1269 mg/g; Enzyme POD hoat dong manh nhat tai gid tri pH = 6,5; Ion Hg** anh huong
dén hoat tinh ciia POD, enzyme hoan toan mét hoat tinh tai gia tri nong do S5mg/l Hg™*. Pay la
huéng nghién ciru than thién véi mdi trudng, c6 gid tri thyc tién cao v6i pham vi 4p dung rong rii.

1. Mé diu

Cu céi tréng tén khoa hoc la Raphanus
sativus L., thudoc ho cai Brassicaceae. Cu cai
tréng chtra 92% nudc, 1,5% protit, 3,7% glucit,
1,8% cellulose. Trong cu cai tuoi cé chia
glucose, pentosan, adenin, arginin, histidin,
cholin, trigonellin, diastase... vitamin A, B, C.
Ré chira glucosit enzyme va methyl mercaptan.
Cu cai ¢6 vi ngot hoi cay, déng, tinh binh khong
¢6 doc, cé tac dung long dom, trir viém...[1].

Enzyme Peroxidase (POD) la enzyme c6
nhiéu trong cii céi trdng va céc loai cdy ho Dau.
POD dugc sir dung rong rdi trong nhiéu linh
vuc, dac biét trong xu 1y mdi truong. POD dugc
st dung dé xic tic cho qué trinh xr 1y céc chat
6 nhiém khé phan hiy nhu phenol thudng cé
mat trong nudc thai cong nghiép cua cac nha
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may loc dAu, san xudt san phém cao su, chung
ct than dé nay...[2].

Nudc bi 6 nhidm thiy ngin 12 mot vin dé
mdi trudng rat dugc quan tim nghién ctru do
doc tinh va cdc tdc dong cua thiy ngan ddi véi
thay sinh vat va con nguoi.

Trong bai bdo nay ching t6i nghién cliu st
dung enzyme peroxidase tdch chiét tir cu cai
tring dé x4c dinh ham lwong thiy ngén trong
nudc 6 nhidm nhim phét trién phuong phép
sinh hoc ding enzyme dé phét hién ion Hg**
trong mdi trudong, mét trong nhitng tng dung cd
gia tri cua loai cu cai dugc tréng phé bién &
Viét Nam.

2. Thyc nghiém

2.1. Héa chdt va thiét bi nghién ciiu

a. Héa chadt
+ (NH4),SOy tinh khiét.
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+ Dung dich Na,SO; 0,05%.
+ Dung dich dém photphat (pH = 5,7 - 8,0).
+ Dung dich chuan Casein 0,1%.
+ Chi thi Indigocacmin (Ind) 0,1%.
+ Dung dich H,0, 3%.
b. Thiét bi
May xay sinh t&
May li tdm, Ranetki T30 (Nga)
May do pH Hanan (Btic)
May UV - VIS (Labomed, INC)

2.2. Phuong phdp chiét dung dich enzyme

Cén 100g cu cai tuoi, thdi nho, cho vao mdy
xay sinh t6, thém 20 ml nudc cat, xay nhuyén
thanh dung dich keo dic. Thém 100ml dung
dich Na,SO; 0,05%, khudy déu, loc bo cin thd.
Sau d6, dem ly tim dung dich loc véi toc do
3000 vong/phit trong vong 10 phiit. Thu liy
dich trong va loai bo cén, xac dinh thé tich dung
dich (V) sau ly tam, ta dugc dung dich enzyme.

2.3. Phuong phdp tdch enzyme [3]

Can 20g (NH,),SO, tinh khiét, hoa tan dan
vao 80ml dung dich enzyme thu dugc ¢ trén
cho dén khi (NH,4),SO, tan hét, ta duoc dung
dich enzyme chtra 20% (NH,),SO,. Sau d6, dé
lanh 30 phit va ly tdm nhu trén. Thu dugc dich
trong I va Kkét tha 1.

Cho thém (NH4),SO4 vao dich trong I thu
dugc & trén dén ndng do 40%, dé lanh 30 phut,
li tdm thu dugc dich trong II va két tua II. Thém
(NH,4),SO, vao dich trong II cho dén néng do
60%, d lanh 30 phit, li tim, gan l4y dich trong
11 va két taa II1.

Sau khi két thiic qud trinh két tua tién hanh
xédc dinh hoat tinh ctia POD dé xem POD tich
t6t & giai doan ndo. Tién hanh tham tich céc két

tua thu dugc trong tdi xelophan véi mdi trudng
dém axetat Na 0,01N. Sau 2h lai thay ddi dung
dich dém Na. Tiép tuc nhu vy cho dén khi
khong cdn phan tng ciia NH,* trong dung dich
dém sau qud trinh thdm tich thi két thiic.

2.4. Phuong phdp xdc dinh hoat dé cua enzyme
[4.5]

St dung dung dich enzyme tiach duoc tai
ndng do (NH,),SO, thich hop dé xéc dinh hoat
d6 ciia enzyme. Lay 2 ddy binh tam gidc 100ml,
diy dbi chung va day thi nghiém cho vao mdi
binh 2ml nudc cit, 2ml dém photphat (pH = 6,0),
thém 3ml dung dich enzyme, 1ml thudc thir
Indigocacmin 0,1%, lic déu. Sau d6 cho 2ml
H,0, 3% va theo dbi qud trinh mit mau cia
Indigocacmin tinh theo thoi gian tir khi bat dau
cho H,O, dén khi dung dich chuyén sang mau
vang hoi xanh.

2.5 Phuong phdp xdc dinh ham luong Protein [6]

Léy day 6ng nghiém 10 ml, sir dung dung
dich Casein chuin (0,01%) pha thanh cic dung
dich ¢6 néng d6 khac nhau. Po d6 héip thu cua
day dung dich chuén & budc séng 280 nm. Dya
vio d6 hdp thy cia diy dung dich chun, xiy
dyng duong chuin dé xdc dinh ham luong
protein trong mau.

2.6. Phuwong phdp xdc dinh ham luong Hg”* [3]

Peroxidase xic tac cho qua trinh oxy hoéa
Ind khi ¢6 mat H,O,:

Ind + H,O, - Ind + H,O + 0O,

(mau xanh) (mau vang)

Khi enzyme bj trc ché boi Hg**, toc do oxy
héa co chdt s& nho di, thoi gian mit mau dai
hon. Nhu vay, thoi gian mAt mau ti 18 thuan véi
ndng do Hg™* trc ché enzyme.
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Chuén bj diy binh tam gidc 100ml, cho vao
mdi binh 10ml dung dich enzyme, 2ml dung
dich Hg** ¢6 ndng d6 tir 0,5 dén 5mg/l va 1ml
dung dich thubc thtr Ind 0,1% rdi lic déu. Sau
d6, cho 2ml H,O, 3% . Tién hanh do mat do
quang cua day dung dich tai budc séng 670nm
va theo doi qud trinh mét mau ciia day dung
dich. So sdnh thoi gian mit mau ciia diy dung
dich v6i thoi gian mat mau ciia binh ddi ching.

3. Két qua
3.1. Khao sdt ham luong protein trong cu cdi mf'ng

Xay dung duong chuén dé xdc dinh ham
luong protein trong dich chiét ciia qud trinh
tach enzyme. D6 thi chuén dwoc xiy dung véi
dung dich Casein c6 cac néng do: 1;2; 3; 4, 5;
6 va 7 mg/l. St dung dd thi chuin dé xdc dinh
ham luong enzyme trong dich chiét.
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Hinh 1. D4 thj xdc dinh ham Iuong protein
theo lugng Casein

Phuong trinh dudng chudn Casein la:
y= 0,1415x - 0,0251

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

Mat d6 quang cua dung dich enzyme trong
mau do dugc 1a y; =0,574.

Ham lugng protein trong 10 ml miu phan
tich la:

o= 10x(0,574 +0,0251)
(0,1415%1000)

Thé tich dung dich chiét thu dugc tir 200g
nguyén liéu 1a 300ml.

=0,0423(mg)

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

Mprotein =

Trong dé:
V;: Thé tich dich chiét thu duoc sau ly tam;
V,: Thé tich miu dem do.
m; : Khéi luong protein trong V, ml mau do;
N: Hé sd pha lodng.
a : Khéi lugng nguyén liéu chiét tich ban dau (g).

_ 300x0,0423x20

rotein — = 0,1269 /
Mo 10% 200 mg /)

3.2. Xdc dinh pH 16i wu cho hoat dé ciia POD

Tién hanh xdc dinh hoat do cia enzyme
POD trong mdi truong dém photphat c6 pH
khic nhau (pH = 5,5 - 8,0). Két qua hoat d¢ cua
POD chi ra trong hinh 2.
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Hinh 2. Anh huéng pH dén hoat d¢ ctia POD.

Qua hinh 2 ta théiy, pH t6i wu cho phéan tng
xiic tdc ciia POD khoang 6,5. Chiing toi tién
hanh céc nghién ciru tiép theo tai gid tri pH = 6,5.
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3.3. Anh huong cua nong do Hg** dén hoat dé
cua POD

Dé ddnh gia anh huong ciia Hg”* dén hoat
d6 ciia POD, chiing t6i tién hanh phan tng trc
ché véi cdc ndng d6 Hg™* tir 0,5 - 5,0 mg/l. Két
qua dugc chi ra trong hinh 3.
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Hinh 3. D6 thi biéu dién sy phu thudc hoat do
clia peroxidase vao nong do Hg™*

Két qué phan tich trong hinh 3 cho théiy,
hoat d6 ctia enzyme (A) ty 1€ nghich v4i ham
luong ion Hg** trong khoang ndng do 0,5 -
5mg/l, khi néng d6 Hg™ dat dén 5 mg/l,
enzyme hoan toan bi mat hoat tinh (A = 0%).

Thir nghiém xdc dinh nong do ng+ trong
méu nwéc théi

Dé thu nghiém st dung POD xac dinh ham
lugng ion Hg** trong nudc 6 nhiém, ching tdi
léy mAau nuéce thai chua qua xir 1y ctia Nha may
khéa Viét Tiép, tién hanh phan tmg (rc ché
enzyme POD theo cdc budc tuong tu nhu voi
dung dich chuén Hg2+. Dua vao thyc nghi€ém va
dudng chudn, ching t6i tinh todn dugc ndng do
Hg2+ trong mau nuGe thai chua qua xir 1y cua
Nha mdy khoa Viét Tiép la 0.8 mg/l, phu hop
voi két qua phan tich tai B6 mon Héa hoc phan
tich, Khoa Hoéa hoc, Truong Pai hoc Khoa hoc
Tu nhién.

4. Két luan

Két qua nghién ciru cho thay:

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

- Ion Hg2+ anh hudng dén hoat tinh cua
POD, tai gi4 tri ndng d6 Hg’ 125 mg/l *, enzyme
hoan toan mat hoat tinh.

Két qua ciing chi ra r@“mg, c6 thé dung POD
dé xdc dinh ham luong ion Hg®* trong nudc 6
nhiém véi nong d6 0,5 - 5,0 mg/1.

Cu céi trang 12 ngudn nguyén liéu phd bién,
ré va san c6. Ngoai ra, héa chit st dung trong
qué trinh nghién ctru khéng mang tinh chat doc
hai. Vi vay, ddy l1a hudng nghién ctu than thién
v6i moi trudng, b gid tri thyc tién cao, pham vi
ap dung rong.

Cong trinh dwoc hoan thanh duoi sy hé tro
kinh phi cua Chuong trinh Nghién citu co bdn
trong Khoa hoc Ty 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
College of Science, VNU, 334 Nguyen Trai, Hanoi, Vietham

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.



