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( Brassica Juncea) by Size Exclusion-High Performance Liquid
Chromatography-Inductively Coupled Plasma-Mass Spectrometry
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Abstract: A method based on the coupling of size-exclusion HPLC with ICP-MS was used for speciation analysis of
Cd, Cu and Zn binding non-protein thiols in extracts of Indian mustard (Brassica Juncea). In the presence of Cd, Cu
and Zn stress, phytochelatins (PCs) were induced and metal ions in extracts were associated with the induced PCs.
Four different species of (PC);-Cd(Cu,Zn), (PC),-Cd(Cu,Zn), GSH-Cd(Cu,Zn) , Cys-Cd(Cu,Zn) were detected
in stems and roots, and their distribution patterns within plants was studied. The results indicated that there was a
competition on the combination of Cd, Cu, Zn with GSH and Cys. A non-oxidizing ( nitrogen) sample preparation
environment and - 70 C preservation condition were employed to avoid the oxidation of sulthydryl groups.
This research may be useful for understanding transportation of heavy metals in hyperaccumulator.
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Table 1 ~ Operating parameters of SEC-HPLC and ICP-MS

ICP - MS TR/ SEC - HPLC T 4B

TSK - GEL 3000
(300 mm x7.5 mm,TOSOH, H 4%)

- . TSK - GEL™ pw

ARRE 58 em BRI 6.0 mm, TOSOH, H4)

WARAE 1,05 L/min | JEFHH 10 mmol/L Tris - HCl 22w (pH =7.5)
%{k#%  Babington | ¥ 0.8 mL/min

R WRBYE | SRR 100 wL( BEhHERE)

BUGH ][] 1000 s

R 1360 W | @ikt

EDTA - Cd ( Cu, Zn) 5 ¥ ¥ : Fi 10 mmol/L
EDTA fii #] EDTA - Cd (1. 14 mg/L) .EDTA - Cu
(1.26 mg/L) .EDTA —Zn(1.24 mg/L) %3k, %t Cd .
Cu Zn ARHNEHFTE &, I B AR

GSH - Cd ,GSH - Cu.,GSH - Zn #5UEE W : 7
AR IS 10 ng/L 22479 GSH - Cd \GSH ~
Cu \GSH - Zn W, T8 (35 06 L B8 i 1]

WA e H] 10 mmol/L Tris — HCI 28 whifi , He
FfilA 0.1 mol/L NaCl % Fl @ =0.03% (fA&F4)
0, TR B NaNy 875 pH =7.5,0.45 wm S
U8, BB T iR 4
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Table 2 Species of heavy metals with retention time

JEHR PRiE JIZ PREA 8] ¢/ min
Cd 1 Cys - Cd 13.5
2 GSH - Cd 10.2
3 (PC),-Cd 8.8
4 (PC);-Cd 7.8
Zn 1 Cys —Zn 11.4
2 GSH -Zn 10.6
3 (PC),-7n 9.1
4 (PC)3-Zn 7.8
Cu 1 Cys - Cu 11.4
2 GSH - Cu 10.3
3 (PC),-Cu 9.1
4 (PC);-Cu 7.8
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RS E 2 ~ B 4 s, ATLLVEH, Cd 7R
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4 FIEAS, B Fd Cd PL GSH - Cd 2y 32, HEEB LA
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Fig. 1 Chromatograms of Cd, Zn and Cu species by
SEC-HPLC-ICP-MS
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Fig.2  Chromatograms of Cd species in leaf and root samples

of the same plant by SEC-HPLC-ICP-MS
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Fig.3 Chromatograms of Cu species in leaf and root samples

of the same plant by SEC-HPLC-ICP-MS

Cys-Zn Zn: W f

Zn: 1)

GSH-Zn

(PC),Zn
(PC),-Zn A

VAV NG
8.00  10.00 12.00  14.00
L/s

T T
6.00 16.00

Pl 4 IWl—HIE R Zo TR @il oy ik P
Fig.4 Chromatograms of Zn species in leaf and root samples

of the same plant by SEC-HPLC-ICP-MS
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