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I mprovement of pre-column derivatization for the determination of
eicosapentaenoic acid and docosahexaenoic acid in fish oil soft
capsules by gas chromatography
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(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a rapid method for the determination of the content of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in health food by gas chromatography with
pre-column derivatization. Methods Fish oil soft capsules were esterified with 1% sulfuric acid-methanol
after saponification and then analyzed by gas chromatography coupled with flame ionization detector (FID).
This method was performed by direct injection of sample via analytical column, DB-FFAP (30 mx0.25 mm,
0.25 pm) under injector temperature of 250 C, detector temperature of 260 ‘C, and column temperature of
215 C. The sample was quantified by external standard method. Results Both EPA and DHA had a good
linearity in range of 0.05~5 mg/mL (rgpa=0.9999, rpua=0.9999). The recoveries of EPA and DHA were
93.1%~102.3% and 92.2%~103.9%, respectively, while the relative standard deviations of EPA and DHA were
1.85% and 1.09%, respectively. Conclusions This method is accurate, simple, and high-efficiency in

determination of EPA and DHA simultaneously without using toxic reagents. The procedure can be easily
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transferred to determine EPA and DHA in large number of samples.
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Tablel Content of EPA and DHA in samples deter mined by different methyl esterification methods
( )
EPA DHA EPA DHA EPA DHA EPA DHA
(%) (%) (%) (%) (%) (%) (%) (%)
1 16.9 13.7 20.4 15.4 20.5 15.8 20.2 15.6
2 4.9 19.6 / / 5.3 213 5.3 212
3 / / 10.5 46.3 10.8 46.7 10.7 46.6
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Fig. 1 Gas chromatograms of EPA and DHA
a: EPA/DHA ;b
a: Spectrum of EPA/DHA; b: Spectrum of fish oil soft capsules
# 2 EPA/DHA BRfE{LFRERILZE &R 2
Table2 Sulfuric acid catalyzed esterification rate of
EPA/DHA (mg) (mg) (%)
(mg) (mg) (%) 0.053 0.052 98.1
0.052 0.052 100.0 0.106 0.105 99.0
0.104 0.102 98.1 DHA 0.532 0.536 100.7
EPA 0.520 0.516 99.8
1.063 1.061 99.8
1.039 1.029 99.0

5.195 5.109 98.3 3315 3221 8.2
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EPA-ME/DHA-ME EPA/
DHA : 36 MAREEIYLER
» EPA . 24 ,
: ¥=546.19X-10.549, =0.9999, DHA . 6 3
Y=496.29X-0.9178, r=0.9999, EPA EPA/DHA ’
1 ¥=535.84X-6.779, r=0.9999, DHA ’ 3 EPA
: Y=487.31X-1.911, r=0.9999 DHA 93.1%-~102.3%
34 KR 92.2%~103.9%, 3%,
EPA DHA 243
3 37 HmNE
EPA
’ 3 2.4 15
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Table3 Resultsof recoveries (n=3)
(mg/g) (mg/g) (mg/g) (%) RSD(%)
8.30 1.00 8.71 93.1~102.3 1.5
EPA 8.30 10.0 17.6 94.0~99.7 2.2
8.30 50.0 58.5 98.6~101.5 1.1
13.1 1.00 13.8 92.2-103.9 2.4
DHA 13.1 10.0 224 96.5~99.8 1.2
13.1 50.0 62.7 97.8~100.2 0.6
x4 @B EF EPA I DHA SENELER
Table4 The contents of EPA and DHA in fish oil soft capsules
EPA (%) DHA (%) EPA (%) DHA (%)
1 5.87 25.1 / =25
2 4.95 15.0 / =15
3 5.41 11.4 / =10.5
4 16.5 48.7 10~20 45~65
5 4.72 18.1 =4.68 =17.8
6 12.8 64.5 9~13 60~65
7 8.3 13.1 8.3 12.9
8 4.83 11.0 / =10.5
9 16.2 48.4 10~20 45~65
10 5.70 16.8 / =15
11 12.64 19.4 =12 =18
12 16.3 47.8 10~20 45~65
13 6.10 20.9 / 20.9
14 7.98 30.9 =8 =23
15 5.08 25.4 / =25
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