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Deter mination of 5 kinds of polyunsaturated fatty acidsin dietary
supplements by gas chromatography
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ABSTRACT: Objective To establish a method for the determination of linoleic acid, alpha-linolenicacid,
eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and docosapentaenoic acid (DPA) in dietary
supplements by gas chromatography. Methods The samples were treated by KOH-methanol solution, and
methyl esterified using boron trifluoride-methanol complex. Linoleic acid, alpha-linolenic acid, EPA, DHA,
and DPA in dietary supplements were separated and detected by HP-FFAP (30 mx0.53 mm, 1.0 um) column.
Results This method showed a good linearity in the range of 0.03927~1.178 mg/mL for methyl EPA,
0.04200~1.260 mg/mL for methyl DHA, 0.03449~1.035 mg/mL for methyl DPA, 0.08368~1.255 mg/mL for
methyllinoleic acid, and 0.08482~4.241 mg/mL for methylalpha-linolenic acid with the correlation coefficients
higher than 0.999. The limit of detection of methyllinoleic acid, methylalpha-linolenic acid, methyl EPA,
methyl DPA and methyl DHA were 0.0042 mg/mL, 0.0042 mg/mL, 0.0039 mg/mL, 0.0034 mg/mL, and 0.0042
mg/mL, respectively, with recovery rates of 91.1%~109.3% and RSD less than 5%. Conclusion This method
is simple and rapid, and can be used to determine the content of linoleic acid, alpha-linolenic acid, EPA, DPA,

and DHA in dietary supplements.
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(docosahexaenoic acid, DHA) - HP-FFAP (30 mx0.53 mm, 1.0
(docosapentaenoic acid, DPA) -3 um), SN:US5178955H , 200 °C
-3 (w-3 PUFA) Smin; 5 C/min 220 °C 22 min;
, @3 50 °C/min 200 C 1 min
PUFA : 220 °C, | ul, 20:1 FID :
[1_5’] i a)—3w11JFA 230 C 0 2.0 .mL/min, : 3.0.mL/min,
:40.0 mL/min, : 400 mL/min
| 24 IFAERRTIRRAORH
83.69 mg, a- 84.82
6] mg 2 25 mL , 1 mol/L
, (781 3 mL, 10 min, 65 C
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(4] , 5 4 mL, 10 min, 65T
2 3, 5 10 min, , 20 mL, ,
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R 0.1 02 05
2 MRSHE 10 15mL,  5mL ,
21 WUHE5EHF ’ ’
0.08368 0.1674 0.4184 0.8368 1.255 mg/mL
(7890A, ), FID
; (MettlerToledoMS, - * 01 025
0.5 1.0 5.0mL, 5mL ,
); ( )
, a- )
22 #REE5RF 0.08482 0.2121 0.4241 0.8482 4.241 mg/mL
( 99%, DHA 42.64 mg, EPA
NU-CHEK); ( 100%, 39.67 mg, DPA 3449mg 10mL ,
Sigma); ( 98.5%, Sigma);
o- ( 100%, ); 0.05 0.1 025 05 1.0 1.5mL, 5 mL

( 100%, ); 14% , , ,
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DHA 0.04200 0.08400 0.2100
0.4200 0.8400 1.260 mg/mL; EPA

0.03927 0.07854 0.1964 0.3927 0.7854 1.178
mg/mL; DPA 0.03449 0.06898
0.1725 0.3449 0.6898 1.035 mg/mL
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Elite-WAX (30 mx0.25 mm, 1.0 um)
HP-FFAP (30 mx0.53 mm, 1.0 pum),
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5
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DHA 4.184 4.241 3.927 3.449
4.200 mg/mL)1.5 mL 10 mL ,
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0.5890 0.5174 0.6300 mg/mL, 1.0 uL
, 5
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DHA 4.184 4.241 3.927 3.449
4.200 mg/mL)1.5 mL 10 mL s
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o- EPA DHA DPA
1 EPA

0.03927~1.178 mg/mL. DHA 0.04200~1.260

mg/mL  DPA 0.03449~1.035 mg/mL
0.08368~1.255 mg/mL a-
0.08482~4.241 mg/mL , 5
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Tablel Resultsof standard curve equation

()

Y=756.24X-8.01 0.99937

o- Y=925.56X-49.98 0.99944
EPA Y=776.46X+2.57 0.99953
DPA Y=714.28X-0.75 0.99976
DHA Y=664.46X+0.10 0.99993
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32 MHRIEER min; 50 ‘C/min 200 °C 1 min
321 #krR :220 °'C, FID 1230 C
(LOD) S/N=3 .5 30 min
, 5
S/N=3 0.0042 mg/mL a- EPA DPA
o- 0.0042 mg/mL EPA DHA 0.6276 0.6362 0.5890
0.0039 mg/mL DPA 0.0034 0.5174 0.6300 mg/mL, 46833
mg/mL.  DHA 0.0042 mg/mL 44844 30723 23687 23424, 6.19
322 ZEMR 2223 17.24 2.65,
(LOQ) SIN=10 35 WEELK
, LOQ LOD/3x10,
a- EPA DPA
s 0.0033 mg/mL a-
DHA 0.6362 0.6276 0.5890
0.0037 mg/mL. EPA 0.013
0.5174 0.6300 mg/mL, 3,6
mg/mL  DHA 0.014 mg/mL DPA
(RSD) 5.0%,
0.011 mg/mL
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i 3.6 MEMHIKE
6 1 - EPA
5 24 h
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5 RSD 1.0% R 24 h
’ 4
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Table2 Repeatability of the method (n=6) o EPA DPA DHA 3
(%) RSD(%) 5,9
31.10 0.7 o- EPA DPA DHA
a- 5.932 25 :97.2% 108.0% 97.5% 104.8% 95.0%,
EPA 27.55 2.2 RSD 5% 5
DPA 2.218 4.8 38 HiXmEIME
DHA 23.19 49 23 .30 min 3
o- EPA DPA DHA s
Y3t AZ s i
34 BEFHSRFEBANME 8.993 10.096 16.387 25.269 27.097 min,
HP-FFAP s : 1 s
200 C 5 min; 5 C/min 220 C 22 6
3 BEENRKBER
Table3 Precision of the experimental results
RSD(%)
465 456 459 458 462 462 460 0.7
a- 299 293 297 295 298 295 296 0.8
EPA 501 505 501 509 504 498 503 0.8
DPA 404 411 411 407 407 413 409 0.8
DHA 467 464 473 467 470 471 469 0.7
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F4 BEEFIRER
Table4 Sability of the method

RSD(%)
459 468 457 458 468 464 462 1.08
a- 294 302 302 305 295 295 299 1.57
EPA 508 509 501 499 501 510 505 0.96
DPA 415409 419 407 407 407 411 1.25
DHA 469 467 474 465 467 471 469 0.69
®5 MBIERLER
Table5 Recovery ratesof 5 kinds of polyunsaturated fatty acids
(mg) (mg) (mg) (%) (%) RSD (%)
1 34.44 22.01 55.32 94.87
2 34.44 22.57 55.67 94.06 95.0
3 35.29 22.55 56.95 96.05
4 39.70 35.21 74.67 99.32
5 EPA 39.70 35.24 74.57 98.95 98.7 2.0
6 40.25 35.39 74.89 97.88
7 47.99 57.11 104.0 98.07
8 47.99 57.68 105.1 99.01 98.7
9 47.99 57.75 105.2 99.06
1 2.773 3.87 6.5 96.30
2 2.773 3.85 6.5 96.81 98.6
3 2.839 3.96 6.9 102.55
4 3.196 5.25 8.7 104.84
5 DPA 3.196 5.27 8.9 108.24 1073 4.9
6 3.240 5.29 9.0 108.88
7 3.864 7.84 12.4 108.88
8 3.864 7.84 12.4 108.88 108.7
9 3.864 7.89 12.4 108.19
1 28.99 18.24 46.887 98.12
2 28.99 18.18 46.971 98.91 98.7
3 29.68 18.16 47.670 99.06
4 33.42 26.51 58.137 93.24
5 DHA 33.42 26.51 58.936 96.25 95.2 3.7
6 33.88 26.54 59.426 96.25
7 40.40 45.01 80.884 89.94
8 40.40 45.05 81.349 90.90 91.1

9 40.40 45.02 81.994 92.39
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“@k5
(mg) (mg) (mg) (%) (%) RSD (%)
38.88 25.04 66.256 109.33
38.88 25.24 66.313 108.69 109.3
39.81 25.44 67.730 109.75
44.82 40.17 86.946 104.95
44.82 40.41 87.140 104.73 105.6 2.0
45.44 40.14 88.426 107.09
54.18 60.12 118.560 107.09
54.18 60.24 120.330 109.81 109.1
54.18 60.39 120.800 110.32
7.42 5.99 13.600 103.17
7.42 6.06 13.792 105.15 102.9
7.59 6.02 13.640 100.50
8.55 8.02 16.022 93.17
a- 8.55 8.14 16.089 92.62 92.9 4.9
8.67 8.11 16.205 92.91
10.33 10.97 20.526 92.94
10.33 10.78 20.809 97.21 95.7
10.33 10.89 20.874 96.82
pA |
100 F 8.993 IR
80
60
ok 16.387 EPA
20 1 10.096 o7 JFR TR DPA 27.097 DHA
25.269
o A
A . . . .
10 15 20 25 30 min
1 1
Fig. 1 Chromatogram of sample 1
F 6 MiXMNELR
Table 6 Detection results of samples
(%) a- (%) EPA (%) DPA (%) DHA (%)
1 31.1 5.93 27.6 2.22 23.2
2 / 15.5 4.68 4.08 7.39
3 / / 13.2 4.74 38.2
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