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Determination of Free Fatty Acids in Human Serum by GC-TOF-MS
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SONG Zhan-jun, DONG Fang-ting
(National Center of Biomedical Analysis, Beijing 100850, China)

Abstract: A modified method for determination of free fatty acids (FFAs) in human serum
was established by gas chromatography time-of flight mass spectrometry (GC-TOF-MS).
Heptadecanoic acid methyl ester was selected as internal standard. After derivatization by
2.5% H,SO,/CH;OH, the FFAs in serum were transformed into the fatty acid methyl es-
ters, and N-hexane was added to extract the products. The analysis of extract was per-
formed by GC-TOF-MS. Better results were obtained with derivatization comparing with
non-derivatization. At least 20 kinds of FFAs (C,,-C,,) in human serum are determinated
by the modified method. The analysis is completed within 33 min. The modified method
shows potential useful for the scientific research to the disease correlating FFAs and lipido-
mics due to the simplify, rapidity, high accuracy and enormous information.
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Fig. 1 TIC of the standard solution of the fatty acid methyl ester and human serum
a. heptadecanoic acid methyl ester solution; b. the mixture standard solution of the fatty acid methyl esters(table 1) ;
c. the FFAs of non-derivatization human serum; d. the FFAs of derivatization human serum by boron trifluoride-
diethyl ether/methanol; e. the FFAs of derivatization human serum by H,SO,/CH;OH (table 2)
1 1b
Table 1 31 fatty acid methyl esters in the mixture standard solution(fig. 1b)
1 (Cs:0) 17 (Cig:1)
2 (Cio:0) 18 (Cig:0)
3 (Cri:0) 19 (Ca0:4)
4 (Ciz:0) 20 -5,8,11,14,17- (Cao:5)
5 (Ciz:0) 21 -8,11,14- (Cao:3)
6 (Cig:1) 22 -11.14- (Cao:2)
7 (Ciy:0) 23 -11- (Cao:1)
8 -10- (Ci5:1) 24 (Cz0:0)
9 (Cis5:0) 25 (Ca1:0)
10 (Cis:1) 26 -13.16- (Caz:2)
11 (Ci6:0) 27 (Caz2:1)
12 -10- (Cy7:1) 28 (Caz:0)
13 (Ci7:0) 29 (Caoz:0)
14 r- (Cig:3) 30 (Cos:1)
15 (Cig:2) 31 (Cai:0)
16 (Cig:1)
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Table 2 Component analysis of the derivatization human serum by H, SO, /CH; OH( fig. 1e)
1 (Ciz:0) 12 -8,11,14- (Czo:3)
2 (Ciy:0) 13 9,12,15- (Cig:3)
3 (Ci5:0) 14 -11.14- (Cao:2)
4 (Cis:1) 15 -11- (Czo:1)
5 (Cig:0) 16 (Czo:0)
6 r- (Cisg:3) 17 4,7,10,13,16,19- (Cyz:6)
7 (Cis:2) 18 (Cy2:0)
8 (Cig:1) 19 (Cas:1)
9 (Cig:0) 20
10 (Cao: 1) 21 (Cay:0)
11 -5.8,11,14,17- (Ca0:5)

3 -/ /

Table 3 Comparison of boron trifluoride-diethyl ether/methanol derivatization and H,SO,/ CH; OH derivatization

1 2 3
30. 7 29. 8 31.1 30.53
- 33.4 31.9 28. 6 31.3
31.1 28.6 27.9 29.2
78.9 81.3 82.4 80. 87
/ 82.3 84. 1 80. 6 82. 33
76.4 79.3 81.7 79.13
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