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Capillary zone electrophoresis determination of
related substances in reduced glutathione

XU Ming — ming SHAO Hong ZHENG Lu -xia CHEN Gang

( Shanghai Institute for Food and Drug Control Shanghai 201203 China)

Abstract Objective: To establish a CZE method for determination of related substances in reduced glutathione.
Methods: A uncoated fused capillary( 60 cm x75 pm 50 cm to the detector) was used. The electrophoresis buffer
was 50 mmol. L ™' sodium dihydrogen phosphate( pHI. 8) add 10% methanol. The separation voltage was 20 kV
column temperature 25°C.  detection wavelength 200 nm pressure injection 3. 45 kPa. Results: The precision of Cys
—Gly vy -Clu-Cys GSSG Cys was good (RSD =0.57% 1.24% 0.58% 1.56% respectively; n =5) . The de—
tection limits were 0. 0263 0.0234 0.0099 0.0257 mg * mL~' respectively. The calibration curve of these com—
pounds was linear in the range of 0.005 —=0.2 mg * mL ™' (r=0.9996 0.9992 0.9998 0.9983 respectively) . Con—
clusion :The proposed method can be applied to the determination of related substances in reduced glutathione.
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( 98 % 3.9% sigma) Cys( 100% 10 min) ; 50 mmol. L™
sigma) ; N N N ( pHL1.8) 10% ;
o 3. 45 kPa; 20 kV 25C;
2 200 nm; 0.1 mol. L™
2.1 Cys — Gly. . .0.1 mol. L™
v - Clu - Cys.GSSG. Cys 2 min 10 min;
1 mL 2 mg 0.45 pm o
o 2.3 “2.17
1 mL 2 mg o
0.2 ¢ 1.
1 mL Cys - Gly.y — Clu - Cys. GSSG. Cys 2.4 1 mL Cys - Gly.
10 mL v — Clu - Cys GSSG. Cys 0.5 mL
o 10 mL o
N N /
0.2 ¢ ( 20 )0.4 ¢ RSD l.
1 Cys-Gly.y-Clu - Cys.GSSG.Cys (n=5)
Tab 1 The precision (n =5)and linearity of Cys — Gly.y - Clu - Cys.GSSG and Cys
( precision) /% ( linear)
o) (mision ) ) q— :
Cys - Gly 0.11 0.57 Y = 0.1504X + 0.001 0.9996
y - Clu - Cys 0.27 1. 24 Y = 0.0575X + 0.0007 0.9992
GSSG 0.23 0.58 Y = 0.1811X - 0.0008 0.9998
Cys 0.23 1.56 Y = 0.0976X + 0.0017 0.9983
2.5 Cys = Gly.y — Clu - Cys. 1.0 mL 10mL
GSSG+ Cys o 0.05 mg. mL.~'.0. 1
4 0.005 0.01 0.025 0.05 0.1 mg* mL™'.0.2 mg * mL™' GSH
0.2 mg * mL™' ( GSH 0.25% 0.5% 1.0% - 3
0.025% ~1.0%) . 2,
(Y) o
l. 2.7 .27 1
2.6 3 02468h 4
( 0.2¢ Cys — Gly.vy — Clu - Cys. 3

GSSG. Cys
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2 Cys-Gly.y-Clu - Cys.GSSG.Cys (n=9)
Tab 2 The recovery ofCys — Gly.y — Clu — Cys.GSSG and Cys
( impurity) ( precision) ( recovery) /%
n 0.05mg * mL ! 0.1mg* mL ! 0.2mg * mL~! ( average) /%
Cys - Gly 1 91.0 96.0 102. 1
2 91.4 96.8 100.3 96. 8
3 92.5 98.5 102.3
vy —Clu - Cys 1 99.3 93.3 101.9
2 99.9 93.2 104.0 98.7
3 98.4 95.1 103. 4
GSSG 1 92.6 94.7 107. 1
2 94.8 94.4 107.2 98.3
3 93.7 97.0 103.2
Cys 1 92.2 97.8 101. 5
2 92.5 97.0 105.2 98.0
3 93.0 96. 1 106. 5
GSSG 2 ~8C GSSG
o GSSG
3, 3 o
3
Tab 3 The stability of test solution
0 1 2 4 6 8
t/h
Cys — Gly

(c al ) 1% 0.10 0.10 0.41 0.14 0.67 0.23 1.22 0.43 1.82 0.62 2.42 0. 80
ys — Glycontent) /%

( unknown impurity) /%

0 0 0.02 0.01 0.02 0.02 0.03 0. 06 0. 06 0.13 0. 08 0.23
( relative migration) 0. 98
( unknown impurity) /%
0.21 0.23 0. 86 0.61 1.12 0.67 1.35 068 1.49 0.69 1. 69 0. 65
( relative migration) 1.2
GSSG/% 0. 68 0.90 0.93 2.37 0.99 3.52 1. 14 5.93 1.30 9.42 1.51 11.0
(‘acidic) ( alkalescence)
2.8 Cys — Gly.y - Clu - CZE
CysGSSG.Cys JX20030241 HPLC
o S/IN=3 0. 0263 1% GSH
0.0234 0.0099 0.0257 mg * mL™', o
2.9 “.27 4,

4 CZE HPLC GSH
Tab 4 Comparison of the content of related substance in GSH by CZE and HPLC

( number) / Cys - Gly v - Clu - Cys GSSG Cys ( ) (total impurity)
(' method) HPLC CE HPLC CE HPLC CE HPLC CE HPLC CE

1 0.03 0.10 0.34 0.31 0.71 0. 68 0.19 0.04 1.27(5) 1.62(17)

2 0.03 0.09 0.34 0.31 0.72 0. 68 0.20 0.05 1.29(5) 1.46(17)

3 0.03 0.10 0.34 0.32 0.72 0.71 0. 14 0.05 1.23(5) 1.55(17)
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1
( number) / Cys - Gly vy - Clu - Cys GSSG Cys ( ) ( total impurity)
(' method) HPLC CE HPLC CE HPLC CE HPLC CE HPLC CE
4 0.05 0.11 0.26 0.26 1.21 0.95 0.27 0.05 1.79(5) 1.87( 17)
5 0. 05 0.09 0.28 0.28 1.24 1. 00 0.27 0.05 1.84(5) 1.92(17)
6 0.05 0.11 0.27 0.28 1.33 1.05 0.22 0. 06 1. 87(5) 1.99(17)
7 0.08 0.10 0.02 0.07 0.79 0.63 0.18 0.01 1.07(5) 1.27(17)
8 0.12 0.13 0.02 0.02 1.19 1. 16 0.25 0.01 1.58(5) 1.53(17)
( have ( have
( limit) 0.5% 0.5% 1.0% 1. 0% 2.8% 1. 0% 0.5% 2.5%
not control) not control)
4 CZE HPLC pH 10 11
GSH o
o 25 ~200 mmol * L' 5
( pHL.8)
3.1 50 mmol ¢ L™ o 13 GSSG Cys GSH
pH 1.0~12.0 10 11
pH 1.0~2.5 6.0 o 50 mmol * L™
~9.0 . ( pHL. 8) .
pHI. 0 (5~
~2.5 pHI. 8 10 10%)
11 13 GSSG Cys GSH o 10%
pH 13 GSSG Cys GSH 1.
— UV-200nm
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5
>
>
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