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Analysis of fatty acids composition and trans-fatty acids content in chocolate

WANG Hao, YANG You-You, LIU Tong, MIAO Yu-Tian, YANG Yong—Tan*

(Beijing Key Laboratory of Nutrition Health and Food Safety, COFCO Nutrition and Health Research Institute,

Beijing 102209, China)
ABSTRACT: Objective To build testing method for analyzing the fatty acid composition and the trans-fatty
acids content in chocolate. Methods Based on the esterification method of potassuim hydroxide-methanol,
the triglycerides were transferred to fatty acid methyl esters, which were analyzed by gas chromatography/
flame ionization detector (GC/FID). Results With glycerol trioleate as research model, the esterification
efficiency was determined to be about 99.8%. With the quantitation method with area normalization, 5
chocolate samples with different brands and different varieties were tested, it showed that palmitic acid, stearic
acid and oleic acid were the 3 main fatty acids in chocolate, and their content were 25%~27%, 32%~35% and
30%~32% respectively. Besides, the amount of tans-fatty acids ranged from 0.4% to 1.1% in chocolate.
Conclusion The developed method was easy to implement and could be applied to the fatty acid analysis in
chocolate.
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Tablel Componentsof fatty acidsin 5 chocolate oils
20000 - (%)
18 000 1 2 1 2 3
16 000 - C4:0 0.10 0.07 0.14 0.14 0.17
140003 C6:0 0.10 0.08 0.14 0.14 0.18
S 120001
= C8:0 0.08 0.07 0.12 0.12 0.15
5 100001 R
£ 5000 |2 g C10:0 0.24 0.21 0.33 0.33 0.41
z ] C11:0 0.02 0.02 0.03 0.03 0.05
[
C12:0 0.36 0.32 0.59 0.58 0.58
C13:0 0.01 0.02 0.01 0.01 0.01
C14:0 1.30 1.05 1.84 1.81 2.18
20 0 10 50 Cl4:1 0.08 006 012 01l 017
t (min) Cl15:0 0.16 0.13 0.20 0.20 0.27
C16:0 2684 2599 2733 2726 26.61
1. C4:0; 2. C6:0; 3. C8:0; 4.
’ ’ ’ C16:1 0.30 0.28 0.33 0.33 0.43
C10:0; 5. C11:0; 6. C12:0; 7.
C13:0. 8 ©14:0: 9 C14-1. 10 C17:0 0.25 0.26 0.26 0.27 0.28
'(;15'_0_ _— o lS'l(cis-lO)'.1,2 ' C18:0 3378 3441 3252 3260  32.77
-10- C17:1(cis-10); 16. C18:0; 17. -9- C18:1n9¢ 31.43 31.99 31.04 31.06 30.34
C18:1n9t; 18. C18:1n9¢; 19. C18:2n6t 0.14 0.10 0.16 0.16 0.24
C18:2n6t; 20. C18:2n6c; 21. C20:0; 22.y- C18:2n6¢ 2.45 2.71 2.37 2.36 2.36
Cl8:3n6; 23. -1 €20:1; 24. €20:0 1.08 1.08 1.04 1.04 0.96
C18:3n3; 25. C21:0; 26 -11,14- €20:1 005 005 004 004 0.04
C20:2; 27. C22:0; 28. -8,11,14-
C18:3n3 0.21 0.23 0.21 0.21 0.27
C20:3n6; 29. -13- C22:1n9; 30.
1417 C203m3: 31 23:0: C21:0 0.16 0.12 0.19 0.19 0.29
32’ ’ C20:4n6. 33 _’13 6 ’ €22:0 020  0.19 0.18 0.18 0.22
€22:2; 34. C24:0; 35. -5,8,11,14,17- €23:0 002 002 002 002 0.03
C20:5n3; 36. C24:1; 37. -4,7,10.13.16.19- C20:4n6 0.01 0.02 0.01 0.01 0.01
C22:6n3 C22:2 0.02 — 0.02 0.02 0.03
1 37 GC-FID C24:0 0.11 0.01 0.11 0.11 0.12
C20:5n3 0.01 0.11 0.01 0.01 0.02

Fig. 1 Chromatogram of 37 fatty acid methyl esters.
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4 é El: 'I, % Lai XY, Wu DY, Wu Y, et al. Hazards and determination of trans
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- , [9] R R . GC-MS
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