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Determination of Fatty Acid Constituents in Cod Liver Oil by GC and GC-MS/MS

LI Caixia', JIN Ou', LI Yul, WANG QiongfenZ(I.Zhejiang Institute for Food and Drug Control, Hangzhou 310052,
China; 2.Zhoushan Institute for Food and Drug Control, Zhoushan 316000, China)

ABSTRACT: OBJECTIVE To analyze the fatty acid composition of 4 batches of imported cod liver oil samples, 6 batches of
simulated natural cod liver oil samples and 16 batches of cod liver oil sampling from the domestic pharmaceutical market by gas
chromatography(GC) and gas chromatography-mass spectrometry(GC-MS). METHODS The sample pretreatment was
achieved through methyl esterification in the presence of KOH-MeOH, while the derived fatty acid methyl esters(FAMEs) were
separated polar capillary column. The major fatty acid in cod liver oil were identified by located of the retention time of
reference substance combined with NIST library searching of GC-MS. Palmitic acid, palmitoleic acid, oleic acid, linoleic acid,
eicosapentaenoic acid(EPA), docosahexaenoic acid(DHA) and other 14 kinds of fatty acid were identified and quantitative
analyzed by the normalization method of peak area. RESULTS The content of the identified 14 kinds of fatty acid in domestic
pharmaceutical market cod liver oil samples showed a great difference with the imported cod liver oil and simulation of natural
cod liver oil samples. Among them, the relative content of some fatty acid, especially, EPA and DHA in simulated natural cod
liver oil and imported cod liver oil samples was much higher than that in the domestic cod liver oil samples. While the content of
linoleic acid was as high as 44% in domestic cod liver oil samples, which was 10 times higher than it in the simulation of natural
cod liver oil and imported cod liver oil samples. CONCLUSION The composition of fatty acid in cod liver oil samples vary
from origin to origin. It suggests that whether the cod liver oil samples have add natural cod liver oil ingredients or not
depending on the difference of fatty acid composition.
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Fig. 2 The typical GC fingerprint of FAMEs in cod liver oil
samples

A-the imported cod liver oil; B—the simulated natural cod liver oil;
C—the cod liver oil in domestic pharmaceutical market); 1-C4: o; 2—Ci: 0;
3—Cis:17); 4=Cis:0; 5—Cig: 19 6-Cig:269); 7-Cis:33,69); 8—Cao: 1011y 9-Co0:100%5
10-Cis: 466912 11=Coo:5669.12,155 12-Ca2 105 13-Caa:5669,12.15 14-Co2 :63,69.12,15.1)-
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Tab.1 The detail structural information table of 14 kinds of identified FAMEs
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Tab. 2 The relative content of 14 kinds of identified FAME:s in cod liver oil samples

TR B 10 B2 (SFA)/% SN 17 B (MUF W)/% % ARG i B2 (PUFA)/%

N Ciszo Cis:o Cis:o XSFA Cig:i9) Cis:i9) Coo:aany Caot19) Coz:i9) XMUFW Cigineg) Cis:aeg) Cis:agsniz) Coo:sasoizts) Coniseeoinis) Cotaaeoizisiy LPUFA Y03
A-1 446 1337 2.62 2045 749 19.76 2.53 10.05 645 46.28 2.25 1.23 0.65 10.29 0.85 5.57 20.84 17.09
A-2 574 1450 2.69 2293 10.08 17.69 2.54 733 6.01 4366 2.59 0.91 0.71 9.72 1.18 4.92 20.03 15.55
A-3 8.01 18.54 3.51 30.07 9.58 11.67 290 128 2.01 2743 1.95 0.97 0.76 15.13 1.31 5.53 25.65 21.62
A-4 412 1092 2.16 1720 9.53 19.82 242 1395 653 5224 238 0.75 0.52 6.80 0.63 4.64 15.73 1220
B-1 338 15.64 393 2295 741 19.08 244 3.13 355 3560 2.17 1.51 0.74 9.71 0.87 8.82 23.83 20.04
B-2 324 1488 3.75 21.87 722 1823 236 3.00 3.50 3431 2.09 1.47 0.75 9.39 0.92 11.61 26.22 22.46
B-3 322 1486 3.75 21.82 7.22 1827 236 3.01 331 3416 2.09 1.45 0.71 9.34 1.08 12.52 27.18 23.31
B-4 330 1591 395 23.16 7.15 18.64 234 323 343 3480 1.98 1.44 0.73 9.26 1.00 9.89 2429 20.59
B-5 329 1582 394 23.06 728 1873 224 325 349 35.00 1.96 1.40 0.69 8.78 0.79 10.91 24.53 21.09
B-6 323 1556 3.86 22.66 697 1835 231 320 343 3426 1.94 1.41 0.71 9.18 0.94 11.68 25.86 22.26
C-1 0.09 1090 4.16 15.14 0.12 2148 0.01 0.19 0.00 21.80 52.80 6.94 0.00 0.33 0.01 0.04 60.12  7.31
C-2 0.09 11.10 4.22 1542 0.13 2225 0.00 021 0.00 2259 52.60 597 0.00 0.44 0.00 0.04 59.05 6.46
C-3 0.09 1127 432 1568 0.12 20.74 0.00 0.13 0.00 2099 5465 720 0.00 0.34 0.00 0.04 62.23  7.58
C4 0.09 11.21 3.75 15.04 0.11 23.06 0.00 026 0.00 2342 52.51 5.87 0.00 0.43 0.00 0.03 58.84 6.33
C-5 0.09 1093 4.16 1518 0.11 2149 0.00 0.19 0.00 21.79 5285 697 0.00 0.32 0.00 0.03 60.17 7.32
C-6 0.09 11.19 3.72 15.00 0.11 2294 0.00 0.21 0.00 2327 5255 591 0.00 0.43 0.00 0.03 5891 6.37
C-7 0.09 1091 4.15 1515 0.11 2147 0.00 0.19 0.00 21.77 5291 697 0.00 0.32 0.00 0.03 60.23  7.32
C-8 0.09 1122 3.72 15.03 0.11 2298 0.00 021 0.00 2330 52.59 590 0.00 0.42 0.00 0.03 58.95 6.36
C9 0.09 1120 3.73 15.01 0.11 2297 0.00 022 0.00 2330 5256 589 0.00 0.42 0.00 0.03 58.90 6.34
C-10 0.06 10.80 4.03 14.88 0.07 21.83 0.00 0.17 0.00 22.06 5347 6.30 0.00 0.31 0.00 0.00 60.08 6.61
C-11 0.06 10.81 4.03 1489 0.07 21.83 0.00 0.17 0.00 22.06 5349 6.28 0.00 0.31 0.00 0.00 60.09 6.59
C-12 0.09 11.38 4.19 1566 0.11 20.82 0.00 035 000 2128 5439 7.00 0.00 0.35 0.00 0.03 61.77 7.38
C-13 0.08 11.08 3.97 15.14 0.11 21.60 0.00 0.19 0.00 2190 5348 6.58 0.00 0.35 0.00 0.02 60.44  6.96
C-14 056 1138 3.89 1583 1.78 2233 0.19 127 0.69 2626 4435 4.67 0.07 1.86 0.19 0.51 51.65 7.04
C-15 0.08 11.02 393 15.04 0.12 2226 0.00 0.19 0.00 2256 53.17 6.43 0.00 0.33 0.00 0.03 59.96 6.79
C-16 0.09 11.07 4.02 15.18 0.12 21.70 0.00 0.18 0.00 22.00 53.15 6.76 0.00 0.33 0.00 0.03 60.27 7.12
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