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Analytical methods of eicosapentaenoic acid, docosapentenoic acid and
docosahexaenoic acid in seal oil by gas chromatography
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ABSTRACT: Objective To establish a method for the determination of eicosapentaenoic acid (EPA),
docosapentenoic acid (DPA), and docosahexaenoic acid (DHA) in seal oil by gas chromatography. M ethods
The EPA, DPA, DHA in the samples were methylated with KOH-CH;OH solution. Three kinds of w-3
polyunsaturated fatty acids were analyzed simultaneously by using temperature rising program of gas
chromatograph, and quantified by the external standard method and internal standard method. Results The
linear range of the external standard of 3 kinds of w-3 polyunsaturated fatty acids were 50~5000 pg/mL, the
correlation coefficients were all over 0.999, the relative standard deviations (RSDs) of precision were less than
10%, and the recovery rates were all over 90%. RSDs of precision of internal standard method were lower than
10% and the recovery rates were all over 85%. The CV% of external standard method and internal standard

method for the 3 kinds of w-3 polyunsaturated fatty acids were less than 10%. Conclusion This method is
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simple and rapid, and can be used to determine the contents of DHA, DPA and EPA in imported seal oil easily

and accurately.

KEY WORDS: eicosapentaenoic acid; docosapentenoic acid; docosahexaenoic acid; external standard method;

internal standard method
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um); : 180 C, 8 C/min , (2)
220 C, 6 “C/min 240 C, _ AsxMr @
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: 1:20; : 270 C; : ; f- 5 As- ; Ar-
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25 HRFLIE (hg/mL)
251 MRk ’ ’ ’ -
0.2500 g (
) 25 mL , 5 (ug/mL), 3
mL R R _
’ : 2 mL 10 fxAixWsx F
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252 AiFE _EPA
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, , 2mL 10
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) EPA DPA DHA

Caso , 2 3.52 AAFE

35 REBEE 6 , 252

35.1 MRk , 2.6.2 ,

6 . 251 DPA DHA EPA ,

,2.6.1 , 4

DPA DHA EPA , 3 4
3,6 )3 6 ,EPA,DPA DHA CV% 10%,
5%,

#& 1 EPA. DPA. DHA BESMERZMESTE. HXAK, KEHR, EERKREMTE
Tablel Linear equations, correlation coefficient, limit of detection, limit of quantitative and linear range for methyl
EPA, DPA and DHA deter mination

(ng/mL) (ng/mL)
EPA Y=2.7%10"X+39.0 0.9996 8.7 28.7 50~5000 pg/mL
DPA Y=2.9%10"X+57.3 0.9993 13.2 43.6 50~5000 pg/mL
DHA Y=2.5%10"X+44.9 0.9996 15.2 50.1 50~5000 pg/mL
* 2 KIEEF(n=6)
Table2 Correction factor (n=6)
r 1 2 3 4 5 6
EPA 0.89 0.89 0.90 0.91 0.88 0.89 0.89
DPA 1.38 1.41 1.40 1.41 1.40 1.34 1.39
DHA 1.49 1.46 1.48 1.47 1.45 1.47 1.47

#+z 3 IMRERBEENELR(n=6)
Table3 Precision of external standard method on

determination results (n=6)

%4 MIREEEENELR(N=6)
Table4 Precision of internal standard method on
deter mination results (n=6)

EPA,% DPA,% DHA,% EPA,% DPA,% DHA,%

1 6.28 3.78 7.63 1 6.75 3.70 7.40

2 6.48 3.88 7.87 2 6.38 3.21 6.76

3 6.26 3.73 7.64 3 6.05 3.30 7.01

4 6.27 3.71 7.72 4 6.28 3.39 7.06

5 6.08 3.64 7.58 5 7.08 3.75 7.16

6 6.32 4.08 8.52 6 6.68 3.61 7.66

6 6.28 3.80 7.83 6 6.54 3.49 7.18

6 CvV. % 2.04 4.14 4.53 6 CV. % 5.68 6.41 4.40
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3.6 FiEEIERSELS

3.6.1 STk 6
0.2500 g , 3 , EPA 95.4%, DPA
EPA DHA DPA , 2.5.1 88.0%, DHA 86.8%,
, 2.6.1 , ) )
5 )
5 )
3 , EPA 92.3%, DPA 3.7 ZA&733A5E#AR GB 5009.168-2003", GB/T
97.3%, DHA 100.2%, 22223-2008 F1 SN/T 2922-2011 £ R EL 4G
’ ’ GB 5009.168-2003 GB/T
’ 22223-2008  SN/T 2922-2011
362 Mk : 6 - :
0.2500 g ,
EPA DHA DPA , 2.5.2 SPSS17.0 ,
, 2.6.2 , t 7 8
F=5 IMREEER
Table5 Recoveriesof external standard method
(ng) (® (ng) (ng) (%) (%)
16956.57 96.0
EPA 8462.96 0.1304 8847.24 16638.96 92.4 92.3
16288.81 88.5
11117.56 101.5
DPA 5137.76 0.1304 5893.60 10808.35 96.2 97.3
10697.47 94.3
21807.04 104.8
DHA 10523.28 0.1304 10771.66 21261.81 99.7 100.2
20874.06 96.1
6 MIREREEE
Table6 Recoveriesof internal standard method
(ng) ® (ng) (ng) (%) (%)
16793.90 89.6
EPA 8867.2 0.1304 8847.24 17701.58 99.9 95.4
17432.61 96.8
9522.86 81.0
DPA 4746.56 0.1304 5893.60 10160.23 91.9 88.0
10120.29 91.2
17869.84 75.7
DHA 9714.8 0.1304 10771.66 20133.64 96.7 86.8

19189.81 88.0




2964 6
F= 7 ARFEMNEL R B R (n=0)
Table7 Comparison of determination results by different methods (n=6)
EPA(%) DPA(%) DHA(%)
6.28+0.061 3.80+0.042 7.83+0.095
GB/T 5009.168-2003 6.30+0.060 7.75+0.060
%8 AREIFEMELRELEER(n=6)
Table8 Comparison of determination results by different methods (n=6)
EPA(%) DPA(%) DHA(%)
6.54+0.068 3.49+0.070 7.18+0.083
GB/T 22223-2008 6.50+0.068 3.55+0.042 7.28+0.088
SN/T 2922-2011 6.48+0.060 7.25+0.120
EPA DHA t ,
s : EPA ) )
=0.988, P=0.347, DHA =-1.301, ,
P=0.223 3.8 #£S EPA. DHA #1 DPA & &ilE
GB/T 5009.168-2003 3
EPA DHA , ’
6 , EPA  DPA DHA
’ CV% 10%, EPA
’ DPA DHA 9 10
s B 3 ,
50 C ,
EPA DPA DHA ,
’ CV%  10%,
EPA DPA DHA 3
P GBIT ’ 1
22223-2008 EPA , P=0.332, 4 7
DPA P=0.055, DHA
P=0.291,; SN/T 2922-2011 EPA EPA DPA  DHA
, P=0.112, DHA P=0.528
GB/T 22223-2008 SN/T ) >
2922-2011 , R
EPA DHA , )
, EPA

DPA DHA ,

, EPA DPA DHA
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RO IMREXT 3 #HORFEMEE RELE (n=6)

Table9 Comparison of determination results by external standard method for 3 batches samples (n=6)

CV%

EPA(%) 5.74 6.28 6.41

718863 718863 20150030 DPA(%) 3.65 3.80 2.92
DHA(%) 7.85 7.83 0.14

EPA(%) 5.74 6.28 6.34

720116 720116 20150031 DPA(%) 3.70 3.80 1.92
DHA(%) 7.61 7.83 1.97

EPA(%) 5.72 6.28 6.63

720114 720114 20150032 DPA(%) 3.63 3.80 3.30
DHA(%) 7.76 7.83 0.66

*® 10 RFRETS 3 #RHE RN EL R LR (n=6)
Table10 Comparison of determination results by internal standard method for 3 batches samples (n=6)

CV%

EPA(%) 5.80 6.54 8.54

718863 718863 20150030 DPA(%) 3.53 3.49 0.90
DHA(%) 7.19 7.18 0.05

EPA(%) 5.77 6.54 8.83

720116 720116 20150031 DPA(%) 3.60 3.49 2.23
DHA(%) 7.10 7.18 0.76

EPA(%) 5.82 6.54 8.19

720114 720114 20150032 DPA(%) 3.47 3.49 0.46
DHA(%) 6.81 7.18 3.74

R 1L AKFGEPRIME. PFREST 3 HURPERINELSE R

Tablell Comparison of determination results by external and internal standard method for 3 batches samples

CV%

EPA(%) 5.74 5.80 0.68

718863 718863 20150030 DPA(%) 3.65 3.53 2.27
DHA(%) 7.85 7.19 6.25

EPA(%) 5.74 5.77 0.39

720116 720116 20150031 DPA(%) 3.70 3.60 1.90
DHA(%) 7.61 7.10 4.88

EPA(%) 572 5.82 1.28

720114 720114 20150032 DPA(%) 3.63 3.47 3.24
DHA(%) 7.76 6.81 9.22
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