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A High Sensitive Determination of Glutathione and Glutathione Disulfide by HPLC

with Post-Label Fluorometric Detection.

Kenji Fukunaga, Tetsuya Suzuki and Kozo Takama.

Department of Food Science and Technology, Faculty of Fisheries, Hokkaido University, Hakodate 041 Japan.

A high sensitive high-performance liquid chromatographic method for determination of pmol levels glu-
tathione (GSH) and glutathione disulfide (GSSG) in biological samples is described. GSH and GSSG were
separated isocratically on a reversed-phase column (ODS column). The mobile phase consisted of 50mM
sodium phosphate buffer (pH 3.0). After chromatographic separation, GSH and GSSG were converted to
fluorescent derivatives by post-label reaction with o -phthalaldehyde under the alkaline condition. A
0.5pmol quantity of GSH and GSSG can be determined and the analytical recoveries were found to be
almost 100% . The procedure is rapid, completed within 15 min, and it has been successfully applied to

various biological samples.
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Fig. 1. Typical chromatograms of standards (a) and rat liver sample (b).
a . GSH and GSSG standards, Sample size is 75pmol per 10 #1.

b : Deprotenized supernatant from rat liver was further diluted 1 . 100 with 0.1M per-
chloric acid prior to injection (10 #1).
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Table 1. Optimum analytical condition of HPLC

Analytical column . GL Sciences ODS 80A 5#m, 150X4.6mm 1. D.

Mobile phase . 50mM Sodium phosphate buffer

Flow rate : 0.8ml/min

Column temperature . Ambient

Derivatizing reagent :  10mM o-phtalaldehyde with 20mM 2-mercaptoethanol in
400mM boric acid, adjusted to pH 13.0 with NaOH

Flow rate : 0.2ml/min

Reaction coil : 1.0mX0.5mm L D. Teflon tube

Reaction temperature 50T

Detection ! Fluorescence Ex . 340nm, Em . 420nm.

Table 2. Comparison of GSH and GSSG levels determined by the HPLC and
GR-DTNB method.

Sample ) HPLC GR-DTNB method

GSH GSSG GSH GSSG
Liver (nmol/g) 5988 +231 561+2.9 57831413 95+8.3
RBC (nmol/ml) 184398 5.7+0.6 2109224 16.3+£1.4
Plasma (nmol/ml) 14.7+0.3 1.8%0.1 13.5+2.4 3.7+£0.9

Mean=S. D. (n=8)
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