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Rapid Determination of Metallothioneins in Foods by
Capillary Zone Electrophoresis

HAO Shou—jinl LI Xuan' KANG Jun-xing2 ZHAO Rong2
ZHAO Shan®> TANG Qing-ping' RU Bing-gen'
1. National Laboratory of Protein Engineering and Plant Genetic Engineering College of Life Science
Peking University Beijing 100871 China
2. Beijing Center for Disease Prevention and Control 100013 China

Abstract A rapid method for the analysis of metallothioneins MT in foods by capillary zone
electrophoresis CZE was developed. Two isomers of MT MTI1 MT2 in foods were separated and
determined. After a series of optimization the separation and determination of MT1 and MT2 were
obtained within 10 min by using the phosphate buffer system consisting of 0.02 mol/L Na, HPO4 and
0.02 mol/L NaH,PO, pH 7.0 and UV detection at 200 nm. Under the optimal experimental
conditions the minimum detectable limit was 1 mg/L and the added standard recoveries of MT1
MT2 in foods were found to be in the range of 82.0% - 93.4% . The relative standard deviations

RSD were found to be lower than 10% . Therefore with this simple and rapid method the contents
of two isomers in foods can be determined by external standard method after sample pretreatment.
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3000 r/min
6910 MT 5 mL 60 C 5 min
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1.1 10 000 r/min
P/ACE 5000
Beckman Beck- 1.4.3
man KQ-100E 0.01 ¢/L 0.03 ¢/L 0.05 ¢/L 0.10 g/L 0.50 ¢/L
Eppendorf Ep- 1.00 g/L
pendorf LXJ-1I (0]
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4
pH 7.0 200 nm
99.5%
1 MT1 2 MT2
99.99%
1.4.4 MT “1.4.27
1.2
50 em x 75 pm i.d. 200 nm
15 kV 0.7s
200 nm 0.49 MPa
15 °C~30 C 20 min
2
5s 2.1
1.3 3
1.3.1 MT 190 nm
Na,HPO;s 2H,0 3.561 ¢ 1L ~300 nm
0.02 mol/L 1 l-a b ¢ 0.2 mol/L Tris-HCI
NaH,PO; 2H,0 3.121 ¢ pH 9.2 0.2 mol/L pH
1L 0.02 mol/LL 6.0 0.2 mol/L - pH
61 mL 39 mL 2.2
pH 7.0 1 3 MT
1.3.2 MT MT 200 nm 200 nm
50 mg 50 mL 230 nm 4
4 C Tris-HCI
1.4 0.2 mol/L -
1.4.1 40 ¢
20 200 nm
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1 190 nm ~ 300 nm  MT
Fig.1 The scan diagrams of diode array detection for characteristic components separated by capillary electrophoresis
a.0.2 mol/L Tris-HCI buffer b.0.2 mol/L boric acid buffer ¢.0.2 mol/L phosphate citric acid buffer.

7 10.4 mg/L
2.2 6.7% 1d 1
0.2 mol/LL - 12 d
pH2.2  0.02 mol/L - 10.7 mg/L 8.4%
pH 7.0 RSD 10%
MT
0.01 /L MT 2.6
MT 3
1/10 0.02 LOD
mol/L - pH 7.0 10 MT
LOQ 50 nL
2.3 LOD  LOQ
0.3 mg/L 1.0 mg/L 50 pg
2.7 MT
MT 10 mg/L~1000 mg/L A
C mg/L A=
5kV 10 kV 15 .
KV 20 kV 15 kV 9.6x10°C +1 649 r 0.994
2.8
2.4 38
MT
1
MT 80.0% ~93.4%
15 kV 1 MT n=6
1s3s5s7s 10 s Table 1 The determination results of MT recovery n =6
55 Original Added Found Recovery
55 mg mg mg %
0.50 5.00 5.170 93.4
2.5 0.50 0.50 0.966 93.2

10.0 mg/L MT 24 h 0.50 0.05 0.541 82.0
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2.9 2 MT n=6
Table 2 The determination results
of MT in foods n =6 mg/g
s Sample Concentration Sample Concentration
5 Milk 0.09+0.03 Rat liver 2.940.6
Food 11.0+£0.80 Rabbit liver 3.4+0.7
2 Fish 0.17+0.20 Rat kidney 1.10+0.17
Vegetable 0.076 +0.012 Rabbit kidney 0.94+0.06
MT1 MT2
a MT2 b
MT1
[ T SN U T S A TR TP S S
L] 5 10 15 20 25 10 15 20 25
¢ min ¢/ min
2 MT
Fig.2 The electropherograms of sample and MT standard
a.nutritional food Liang Mei Te  b. metallothionein standard.
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