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XAC PINH NH(')IyI CHi THI SINH HOA SULHYDRYL (-SH) CHO SU
O NHIEM ASEN VA DONG CUA CAY RAU MA
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Dén Toa soan 21-6-2007

NGUYEN THI KIM PHUONG, NGUYEN THI DUNG, NGUYEN CUU KHOA
Vién Cong nghé Héa hoc Tp. Ho Chi Minh

SUMMARY

Plants can produce Cys-rich peptides such as triptide or glutathione (GSH), polypeptide, etc.
when exposed to an excess amount of heavy metals. These peptides are rapidly synthesized in
response to toxic levels of heavy metals in all tested plants. Amount of (-SH) groups indicated the
level of contamination. Total (-SH) groups in pennywort were quantitated with Ellman(ls reagent
by spectrophotometer in absorbance at 412nm. Arsenic, copper-peptide complexes were
identified by HPLC with a Phenomenex Ultracarb 70DS30 (250mmx4.6 mm i.d.xI0 um) column,
mobile phase A: 40% H,0, B: 40% acid formic 2.5% and C: 20% methanol, detector Diod Array
UV at 275 nm. The results showed that uptaken and accumulation an excess amount of As, Cu is
caused increasing indicator (-SH) groups in pennywort. This indicated that pennywort is very
sensitive to As and Cu in terms of the rapid increases in the levels of GSH.

- MG PAU

Hap thu va tich liiy kim loai da kich thich
phan tng sinh téng hop glutathion hay triptit
(GSH) xay ra trong cay. GSH la hop chat hitu co
chita 01 nhém (-SH), dam nhiém vai trd tao
phtic véi kim loai thong qua nhém (-SH) [3.4].
Su tao thanh cdc chudi polypeptit va cdc phc
chat tr GSH tuy thudc vao ban chit hda hoc cua
kim loai va dac diém sinh hoa cuta thuc vat. Vi
viy, viéc xé4c dinh tdng luong (-SH) va cdc dang
phitic cia GSH véi kim loai trong cay rau nham
lam séng té co ché€ khir doc thong qua cdc phan
ing héa hoc trong qud trinh tich liy va lan
truyén kim loai tir moi trudng dat lén cay trong.
Vi vay, muc tiéu ctia nghién cttu 1a xdc dinh
nhém chi thi (-SH) va phic chét clia polypeptit
v6i As, Cu cla cay rau ma (Centella Asiatica)
sinh truéng trong moi truong dat giau As, Cu.
Dinh lugng nhém (-SH) biang phuong phép so
mau véi tic nhan Ellman va xdc dinh phic chat

trong cay rau bang ky thuat sic ky long cao dp
(HPLC) da dugc st dung trong nghién ctu nay
(2,4, 6].

I - THUC NGHIEM

1. Hoa chat

- Céac hoa chat dugc st dung trong nghién
ctu nay bao gom: Glutathion (GSH) va 5,5’-
dithiosbis-2-nitrobenzoic axit (DTNB), Sigma;
axit tricloroaxetic (TCA), Merck; K,HPO,, Na,-
EDTA, Prolabo.

- Thanh phan cua tac nhan Ellman: 6 mmol
DTNB, 0,143 mmol K,HPO,, 6,3 mmol Na,-
EDTA, pH =17.5).

2. Chuan bi mau phan tich

- Rau md dugc trong trén dat 6 nhiém As
[NaAsO,] va Cu [CuSO,.5H,0], v6i nong do
khdc nhau. Thu hoach sau 4 va 9 tuin ké tir liic

309



trong, rita sach bang nudc cat, tich riéng phan ré
va 14, sdy kho & 60°C trong 72gio. Mau d6i
chiing 1a rau duoc trong trén dit nén khong o
nhiém trong ciing diéu kién nhu nhau.

- Quy trinh x Iy miu

1. V6 co héa mdu: bang hdén hop axit
HNO;:HCI (10:3), & nhiét dd 165°C trong 15
phut trén thi€t bi vi séng MarsX 5 plus (MY).
Dinh luong As, Cu bang phuong phip AAS 10
graphit, GBC UltraZ (Uc).

2. Dinh luong (-SH) trong mdu rau [2, 6]:
Chiét (-SH) bang dung dich TCA 6,7% & 4°C.
Thém tac nhan Ellman vao dich chiét, sau 2
phit do trén may quang phé so mau LBK
Biochrom Ultrospec II (Anh) & budc song A =
412nm.

3. Xdc dinh dang phitc chdt trong rau md:
trén thi€t bi HPLC 200 series, Perkin Elmer [4,
6] vdi cdc diéu kién nhu sau:

Diéu kién

Don vi, ky ma hiéu

Cot tach sac ky

Pha dong

Toc do dong pha dong
Detector UV

0,5ml/min

Phenomenex Ultracarb 70DS30 (250 mx4,6 mm i.d.x10 pm)
40% A: H,0; 40% B: axit formic 2,5% va 20% C: metanol

Diod Array 235C, A = 275nm

I - KET QUA THAO LUAN

1. Anh huéng ciia néng do As dén su thay déi
thiol (-SH) trong cay rau ma

Két qua phan tich As téng va luong (-SH)
trong cay rau ma dugc trinh bay trong bang 1.
K&t qua & bang 1 cho thay su tich liiy As trong
cay rau ma da tdc dong manh dén phan tng sinh
héa xay ra trong cay dac biét 1a & giai doan

truong thanh. Lugng As dua vao dat tang lam
tang tich lily As trong cay rau ma va tang nhom
chi thi (-SH). So sanh tuin thd¢ 4 va tuan thi 9
nhan thdy: Luong As tich lily trong ré tang 1,5
lan nhung s6 lugng nhém chi thi (-SH) lai giam
1,6 1an. Nguoc lai, ham luong As tich lily trong
l1d rau ma tang khoang 2 1an nhung s6 lugng
nhém chi thi (-SH) trong 14 rau ma tang khoang
5 lan (xem hinh 1).

Bdng 1: Anh huéng clia néng do asen trong dét t6i su tich lily va thay déi nhém (-SH)
trong cay rau ma

o Tich liy As, mg/kg Nhoém chi thi (-SH) (mmol/kg x 10/3)
bat trong L4 RE L4 RE

rau

4 tuan 9 tuan 4 tuan 9 tuan 4tudn | 9tudn | 4tudn | 9 tudn

bai ching | 0,46+0,12 0,59+0,12 [ 0,51+0,15 | 0,60+0,12 | 17414 | 223+19 |221+15 | 168+14

o) 20 10,85+0,37 | 1,66+0,45 | 0,87+0,17 | 1,36+0,18 | 228421 | 1172+29 | 295+25 | 178+23
nlzem 2510,98+0,44 | 2,11+0,45 | 1,09+0,25 | 1,51+0,26 | 237+28 | 1381+44 | 309+22 | 186+15

s
(mg/kg |30 | 1,12+0,39 | 2,33+0,50 | 1,20+0,28 | 1,70+0,33 | 29634 | 1655+24 | 426=39 | 25324
dat) |50 1,68+0,51 | 3,14+0,36 | 1,77+0,37 | 2,68+0,55 | 353+30 | 1853+53 | 491+48 | 26318

C6 thé giai thich cho su ting va gidm s6 cacboxyl mang dién tich am nén luon c¢6

luong nhém (-SH) trong ciy rau mé nhu sau:
thanh t€ bao ré ¢ ciu tao boi mang Iludi
xenlulo, pectin... véi cidc nhém choc nang
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khuynh huéng ddy céc anion asenat [1]. Vi vay,
As sau khi di vao ré ti€p tuc di chuyén lén phan
trén nén da giam su sinh t6ng hop GSH tai ré.



Luong As sau di chuyén lén 14 thi tich tu tai d6
va kich thich phan tng sinh téng hop GSH.
Nhém (-SH) duoc st dung nhu mot chét chi thi
(biochemical indicator) dé ddnh gid mic do o6
nhiém va doc tinh cta timg kim loai d6i véi ting
loai thuc vat [3].

2. Anh huéng cia Cu dén su thay ddi nhom
(-SH) trong cay rau ma

Két qua phan tich lugng Cu tong va nhém
chi thi (-SH) trong cay rau ma duoc trinh bay
trong bang 2.

Céc két qua phan tich cho thdy su tich liy Cu
trong cay tang cung v6i mic do 6 nhiém dat va
thoi gian sinh truéng. Su tich tu Cu trong ré
nhiéu hon trong 14 dac biét 1a & tudn thi 9,
luong Cu tich tu trong ré cao gdp khoang tir 2

dén 5 lan so véi trong 14. So sdnh tuan thi 4 véi
tuan thi 9 nhan thdy: lugng Cu tich tu trong la
tang khoang tir 2 dén 3 lan trong khi d6 & ré
tang khoang tir 2 dén 5 1an; s6 lugng nhém (-
SH) trong ré rau ma chi tang khoang 1,5 1an
trong khi d6 & 14 rau ma thi tang tir 5 dén 6 lan.
Diéu nay c6 lién quan dén ban chat ctia kim loai
dong. Ton Cu®* c6 khuynh huéng lién két véi cac
nhém chitc nang cacboxyl cua thanh t€ bao ré,
vi vay ngay ca khi Cu tich tu lai & ré nhiéu
nhung khong & dang ion tu do vi vay da khong
kich thich phan tng tao GSH & ré. Tai 14, sau
khi di chuyén lén 14 dong s& ton tai & dang ion
Cu® tu do, chinh ion tuy do ndy di kich thich
phan ting téng hop GSH, do d6 lam tang nhanh
chéng so6 luong nhém (-SH).

Bdng 2: Anh huéng ctia néng do déng trong dat t6i sur tich lity va thay d8i nhém (-SH)
trong cay rau ma

bat trong Tich iy Cu (mg/kg) Nhém chi thi (-SH) (mmol/kg x 10/3)
rau Li B La Ré
4 tuin 9 tuan 4 tuan 9 tuan 4 tuan 9tudn | 4 tuan | 9 tuan
Doiching | 11,70+2,73 | 12,18+2,34 | 19,54+4,17 | 24,37+3,19 | 174+14 | 223+19 |221+15 | 168+14
0 _|150]12,86+3,36 | 23.732,63 | 29,11x396 | 48,87+5.96 | 331x17 | 115854 | 26836 | 32938
‘él;‘em 200 | 13,65+3,19 | 35224338 | 31.92%5.11 | 84.21+11,15 | 318+26 | 1224243 | 243227 | 33526
(mg/ke 250 14,99+2,86 | 36,52+4,63 | 36,65+5,99 | 117,16+14,17 | 30626 | 132450 | 229+23 | 344+32
dat) 400 17,52+2,61 | 44,83+5,03 | 64,33+11,63 | 213,65+17,54 | 282428 | 156566 | 225+25 | 354+35
[.m mol Anh huéng ciia As dén (-SH) [mmol Anh hudng ctia Cu dén (-SH)
10/3 ODbC O20As @25 As 10/3 ObC 0150 Cu B3200 Cu
030 As M50 As X 0250 Cu W400 Cu
2000 ~ 2000
1500 - 1500 -
1000 - 1000
500 - 500
0 n
4 tuin 9 tuan 4 tuin 9 tuan 4 tuan 9 tuan 4 tuan 9 tuan
Li Ré& Li Ré&

Hinh I: Anh hudng ctia As, Cu t6i su thay d6i nhém (-SH) trong cdy rau mé
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Tém lai, toan bo két qua nghién ctu cho
thiy cay rau ma hap thu As it hon Cu; lugng As
tich tu lai ¢ ré it hon so véi lugng As di chuyén
lén 14 nguogc lai ham lugng Cu bi ¢6 dinh lai &
ving ré nhiéu hon 1a van chuyén lén 1d. S6
lugng nhém (-SH) trong 14 rau ma 6 nhiém As
hay Cu déu tang, s6 lugng nhém (-SH) & tuén
thit 9 cao hon tuan thit 4 khoang tir 5 dén 6 lan.
Ngugc lai, s6 lugng nhém (-SH) trong ré chi
tang 1,5 d6i v6i rau md nhiém Cu va giam 1,6

Abs 350 O nhiém As

580 720

Ré& rau ma

580 720

o

LA rau m&

0 300 600 900 1200 1500

Thdi gian (giay)

1an d6i v6i rau ma 6 nhiém As.
3. Xac dinh hop chat cua As va Cu trong cay
rau ma

Tripeptit hay glutathion (GSH) c6 cong thic
chung (y-Glutamyl-cystein-glycin) dam nhiém
vai tro tao lién két v6i kim loai trong cay [3],
theo d6 cédc kim loai As, Cu sau khi di vao cay
s€ tao lién két v6i nhém (-SH). Két qua phan
tich dich chiét trong 14 va ré rau md dugc thé
hién trén 2 sac ky d6 hinh 2.

Abs O nhiém Cu

Ré rau ma
330

} 380

700

L4 rau ma

300 600 900 200 1500
Thdi gian (giay)

Hinh 2: Sac ky d6 phan tich dich chiét clia cay rau ma 6 nhiém As, Cu

K&t qua dinh tinh cho thay c6 céc pic dac trung & cac thoi gian lua 350, 580 va 720 giay,
déu xuat hién ¢ 14 va ré rau ma 06 nhiém As. Dinh xuét hién & 350 giay chinh 1a triglutathion asen

biéu dién nhu sau:

G
| ?
T 0 CH,
. I
/AS\ V6iGS™ = HOOC—(liH—CHz—CHz—C—NH—CH—l(li—NH—CHz—COOH
S
c” S ~g NH, o) G
-Glutamyl Cystein ycine
“ v Y / y N J
~ — ~

Triglutathion asen
As(GS);

Phan tng gitta glutathion va anion asenit:

3GSH + AsO, + H* —> As(GS); + 2H,0

Céc pic & 580 va 720 giay la cac polypeptit
c6 phan tir lugng 16n hon [(y-Glutamyl-
Cystein),Glycine v6i n = 2 - 11]. Theo cac tac
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Glutathion hay triptit

gia [3], song song vdi su sinh téng hop GSH 1a
phan tng tring hop tao thanh polyme cé trong
lugng phan tir 16n hon tr GSH. Mtc do trung
hop tiy thuoc vao diac diém sinh hoc clia thuc
vat, nong do va ban chat cua kim loai tich ldy.
Trong truong hop Cu, thu dugc cac pic 6 cac



thoi gian Iuu 330, 380 va 700 gidy. Dinh xuat
hién & 330 giay chinh la diglutathion dong
Cu(GS), cong thiic héa hoc nhu sau:

G—S—Cu—S—G
Piglutathion dong Cu(GS),

Phan tng gitta glutathion va cation dong:

2GSH + Cu* —> Cu(GS), + 20

Con cédc dinh & 380 giay, 700 giay 1a nhiing
pic cta polypeptit c6 trong lugng phan t&r 16n
hon. Quy luat nay nhu nhau ca trong dich chiét
cua ré va 14 rau ma.

IV - KET LUAN

- Rau m4 hap thu, van chuyén As lén 14
nhiéu hon 1a ¢6 dinh lai 6 ré. S6 luong nhém (-
SH) trong ré giam tir tudn thit 4 dén tuan tha 9
ngugc lai trong truong hop 14 rau ma s6 luong
nhoém tang.

- Trong truong hop Cu, cay rau ma hap thu
nhiéu va chil yéu c6 dinh & 1é hon 1a van chuyén
lén 14. SO lugng nhém (-SH) trong 14 va ré déu
tang tir tudn tht 4 dén tudn th 9. Tuy nhién su
tang nhém (-SH) trong ré khong ddng ké nhu
trong la.

- Tich lily As, Cu trong cay rau mé da kich
thich hang loat phan tng trong cay: sinh téng
hop GSH, tao phiic v6i As va Cu, tao thanh céc
polypeptit c¢6 trong lugng phan ta khic nhau.
NOoi 1én su da dang ctia cdc phan tng sinh héa

xdy ra trong cay tlly thuoc vao dic diém sinh
théi cua timg loai rau, ndng do va ban chat cta
kim loai... Phan tGng sinh héa trong cay da lam
giam miic do doc hai cta kim loai tu do d6i véi
cay rau.

Loi cam on: Tdc gid xin chdn thanh cdm on
Vién Cong Nghé Hoéa Hoc tai Thanh pho Ho
Chi Minh, Khoa Tai nguyén Thién nhién va
Khoa hoc Moi truong cua Truong Dai hoc
Nevada tai Reno, My da tao diéu kién thudn loi
dé'tdc gid thuc hién cong trinh nay.
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