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Determination of DHA and Linoleic Acid Contents in Infant Formula Milk Powder by GC-MS

PENG Fei-jin, YANG Wei-hua*
(Comprehensive Technical Inspection Center, Dali Quality and Technical Supervision, Dali 671000, China)
Abstract: A method to determine docosahexaenoic acid (DHA) and linoleic acid contents in infant formula milk powder by
gas chromatography-mass spectrometry (GC-MS) was developed. Samples were methylesterized with acetyl chloride-MeOH,
followed by extraction with toluene before GC-MS analysis. The external standard method was used for quantification. The
average spike recoveries for DHA and linoleic acid in a commercial sample were 96%— 110%. The developed method proved
simple, precise, accurate and reliable, thereby being suitable for the determination of DHA and linoleic acid contents in infant
formula milk powder.
Key words: docosahexaenoic acid (DHA); linoleic acid; infant formula milk powder; gas chromatography-mass spec-
trometry (GC-MS)
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Fig.1 Total ion current chromatogram of mixed DHA methyl ester,
oleic acid methyl ester and linoleic acid methyl ester standards
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Fig.2 Full scan mass spectrum of DHA methyl ester
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Fig.3 Full scan mass spectrum of methylated linoleic acid
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methyl ester standards
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Table 1 Regression equations and detection limits
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Table 3 Results of determining DHA and linoleic acid contents in 6
commercial samples by the developed method

FEf S 2 3 4 5 6 7

d

DHA 7 4t /(mg/100g) 63 53 67 73 46 75
PR 5 /(mg/100g) 4795 4974 6719 11589 2793 12705

EH PR/ E A IR /

b FIR (mg/100g) (mg/100g)

DHA Y=2.160462 X 10’X — 5123.5  40~240 0.999 2
Wil  ¥Y=1.143486 X 107X + 269609.0 20~210 0.999 1
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Table 2 Recoveries and precision RSDs of DHA and linoleic acid in a
commercial sample(n=5)
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30 114 115 96~103 1.8
DHA 84 60 144 148 104~107 1.0
120 204 216 96~110 2.5
3010 9926 9851 98~108 2.1
Wil 6916 6731 13647 13860  99~-103 1.5
12968 19884 19311  96~106 2.3

FREX 152240 ) LEC 5 W5%) 0.5000g T 20mL T5i= i+,
MIRFREL 3 43 AN R T it S BR bR HEW 0, TR0 3 A

3 & #

AR S T T A AL AR A, R AR E A
Uf, SEAIEA Wk h DHA R R 1) 40 BT A I o A iz
BonF T 2440 JLIC 7 Wk th DHA RIS il B2 (i sz, BA
JR RN Al LR A T B2 I 2, Hik—2B g K3
A b e R 7 R A S K

2% UM

[ PHEARICRIE T AR, GB 5413.27 — 2010 224 Lfr it AL
JIE W BRI 2 [S]. Abmt: op EIBRAE AL, 2010.

[21  E3cs, kM BN S A HONERR(DHA) . R AR
(EPA). ]M]Eée ]ZJHE%H?EHD‘Miﬁ@(AA)E%@ULﬁEﬁ%%EP
HA 7 [9]. X574, 2007, 28(8): 142-144.

[B1  EH, }*Il 9Knn T, S5 BT fr AR DHAL EPA.
P VBRI AN A DUSA R (AA) R0 2 []. v L4 Tk, 20086,
34(12): 46-47.

[41 AR, SRR, 7SR S AT A SR GRS R RS I AT R . a-
WKL v- WHKER. AA. EPA. DHA[J]. 2006, 13(2): 295-297.

[5] SEPPANEN-LAAKSO T, LAAKSO I, HILTUNEN R. Analysis of fatty
acids by gas chromatography, and its relevance to research on health and
nutrition[J]. Analytica Chimica Acta, 2002, 465(1/2): 39-62.

[6] A&, AL, bl i EPADHARIIN 2 BT[], £ Sk,
2001, 22(10): 76-78.

7 GAMAZO- VAZQUEZJ GARCIA-FALCON M$S, SIMAL-GANDARA
J. Control of contamination of olive oil by sunflower seed oil in bottling
plants by GC-MS of fatty acid methyl esters[J]. Food Control, 2003, 14
(7): 463-467.

8]  GR=EZS, GRS, I, A VR A T IR IR LAy 1) GC-MS B 5T
[3]. %F W9, 2007, 29(1) 61-62.

[9] UJ%)\HU WD, AR, A5, Sy X0 I Il IR U R 2 A €

- FUE T[], R B AR BERMR, 2006, 30(3): 264-267.

[10] KANDHRO A, SHERAZI S T H, MAHESA S A, et al. GC-MS
quantification of fatty acid profile including trans-FA in the locally manufac-
tured margarines of Pakistan[J]. Food Chemlstry, 2008, 109(1): 207-211.

[11] GONZALEZ CASADO A, ALONSO HERNANDEZ E J, VIILCHEZ J
L. Determination of fatty acids (Cs — Cz) in urban wastewater by GC-
MS[J]. Water Research, 1998, 32(10): 3168-3172.

[12] YENTY, STEPHEN INBARAJ B, CHIEN J T, et al. Gas chromatog-
raphy-mass spectrometry determination of conjugated linoleic acid and
cholesterol oxides and their stability in a model system[J]. Biochemistry,
2010, 400(1): 130-138.

[13] SRR, 5845, NN, S B LYYR IR WIR &
AT IR 274k, 2007, 26(1"‘T[J 1): 267-268.

[14] f%KF, el 5, RN, 5. W9k vholE R O G - DR 43
[31. 43 Bk 241, 2007, 26(i1f“rlJ 1): 231-232; 235.

[15] U7 BEER, sk, KA, S AUH T - BRI E B ALY T £

AR T BRI J7 IEHFFE[]. v R fr il 2% 4, 2010, 10(1): 219-223.

1 GC-MS 73 Hr[J].



