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Detection and identification of characteristic fatty
acids in common edible vegetable oil
Chen Yuexiao, Ma Yuxia, Lu Ying, He Mei, Yang Yuexin

(Institute for Nutrition and Food safety, China CDC, Beijing 100050, China)

Abstract:; Objective To determine the constitution and content range of characteristic fatty acids in common vegetable
oils, and to discuss how to utilize these indicators to identify the quality of vegetable oil. Methods One hundred and twenty
five common vegetable oil samples of 9 kinds (two batches for each kind) were collected from six cities. The constituents of
46 fatty acids and characteristic fatty acids of vegetable oils were identified according to GB/T 22223—2008. Results The
characteristic fatty acids in rapeseed oil, tea oil, flaxseed oil, sunflower oil and rice oil were erucic acid, oleic acid, a-
linolenic acid, linoleic acid and palmitic acid, respectively; the characteristic fatty acids in peanut oil were C20: 0, C24:

0 and C22: O fatty acids. The ratio of n6/n3 in soybean oil was the most closed to the value recommended by the Chinese
nutrition association. The total content of oleic acid and linoleic acid and the characteristic composition of palmitic acid and
stearic acid were relatively stable in sesame oil, which could be used for identification. The characteristic fatty acid in corn

oil was not obvious. Conclusion Combination of characteristic fatty acid monomer, fatty acid composition, as well as n6/n3
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ratio analysis, the purpose of qualitative detection of common vegetable oils could be achieved.

Key words: Edible vegetable oil; characteristic fatty acids; detection; identification
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Table 1  Characteristic fatty acid of nine vegetable oils(g/100 g)
PN E oK AEE T SEHFh FEALKF I EL EJFRAF i LER S Z Rk
(n=25) (n=12) (n=18) (n=25) (n=12) (n=9) (n=5) (n=6) (n=13)
0. 06 0 0 0. 05 0. 05 0 0 0.19 0
(0 ~0.08) (0 ~0.24) (0 ~0.04) (0~ 0.10) (0 ~0.06) (0~ 0.04) (0 ~0.07) (0.17 ~0.2)
10. 30 11. 65 10. 39 3.9 5.31 7.59 4.67 15.53 8.97
(9.51 ~10. 84) (9.92 ~12.95) (9.94 ~11.42) (3.26 ~9.33) (5.05 ~6.86) (4.15 ~8.35) (4.19 ~6.78) (15.13 ~16.37) (8.67 ~9.80)
0.07 0.07 0.03 0.17 0.06 0.09 0.08 0.13 0.09
(0 ~0.08) (0~0.10) (0 ~0.06) (0.09 ~0.21) (0 ~0.08) (0.08 ~0. 14) (0 ~0.09) (0. 11 ~0. 19) (0~0.11)
0.08 0. 04 0. 06 0 0 0 0.02 0 0
(0.06 ~0.09) (0 ~0.06) (0 ~0.07) (0 ~0.05) (0 ~0.06) (0 ~0.06) (0 ~0.05) (0 ~0.04) (0 ~0.08)
3.78 1.59 3.24 1.78 4.62 1.8 3.02 1.25 5.10
(3.53 ~4.27) (1.42 ~1.72) (2.58 ~3.48) (1.57 ~3.54) (0 ~ 4. 86) (1.75 ~2.28) (2.72 ~3.76) (1.15 ~ 1.35) (4.61 ~5.61)
9e C18: 1 20. 68 28.58 39. 80 51.07 23.41 75.45 23.03 38.12 36.35
o e (18.3 ~22.65)  (26.38~29.98)  (36.18 ~44.69)  (24.54~58.38)  (19.19~29.14)  (73.6~78.04)  (17.75~37.09)  (36.70 ~38.97) (34. 11 ~38.43)
e C18: 1 1.62 0. 86 0.72 3.56 0.78 1.88 1.36 1. 14 1.09
¢ Lie (1.36 ~1.92) (0.29 ~1.04) (0~1.11) (2.21 ~4.80) (0.62 ~1.30) (0.24 ~2.67) (0.72 ~2.29) (0.96 ~1.19) (0.76 ~1.99)
9 12 C18:2 50. 84 50. 60 34.30 18.03 57.79 7. 66 16.29 35.78 42.85
“he ‘ (49.91 ~52.34)  (49.29 ~52.74)  (32.09 ~37.68)  (13.69~45.72)  (51.56 ~ 64.55)  (6.83 ~8.99) (14.77~22.02)  (35.04 ~36.34) (40. 48 ~46. 45)
€20:0 0.29 0.36 1.32 0.53 0.27 0 0.18 0.45 0.50
e (0.25 ~0.33) (0.32 ~0.42) (1.02 ~1.47) (0.33 ~0.63) (0.23 ~0.33) (0~0.17) (0.10 ~0.35) (0. 40 ~0. 48) (0.43 ~ 0.60)
€20: 1 0.36 0.26 0.71 3.09 0.11 0. 46 1.09 0. 66 0.14
: (0.1~1.04) (0.19 ~0.33) (0.58 ~0.97) (0.67 ~5.72) (0.08 ~0.95) (0.19 ~0.57) (0.19 ~3.07) (0.45 ~0.77) (0 ~0.17)
Cl8:3 5.90 0.53 0.08 5.95 (4.07 ~8.83) 0.08 0.17 38.93 0. 65 0.29
« : (3.84 ~9.43) (0.34 ~1.28) (0 ~0.39) : : : (0 ~1.30) (0 ~0.35) (28.76 ~53.55) (0.56 ~1.31) (0 ~0.38)
0.34 0 2.28 0.29 0. 64 0 0 0.03 0
(0.25 ~0.42) (0~0.13) (1.67 ~2.99) (0 ~0.36) (0.5 ~0.75) (0 ~0.60) (0 ~0.17) (0 ~0.16) (0 ~0.15)
0 4. 61 0 0 0.35
0 0 0 0
(0 ~0.43) (0 ~17.07) (0 ~1.69) (0~0.12) (0 ~1.63)
0.10 0.13 1. 11 0.13 0.2 0 0 0.22 0
(0 ~0.17) (0~0.16) (0.8 ~1.41) (0~0.19) (0.15 ~0.22) (0 ~0.25) (0 ~0.10) (0.18 ~0.37) (0 ~0.12)
0. 64 1.09 0.07 1.36 1.3 0.35 0.55 1.12 0.52
(0~2.51) (0.18 ~2.31) (0 ~2.30) (0.06 ~4.26) (0 ~4.68) (0.05 ~1.07) (0.21 ~3.53) (0 ~2.28) (0.24 ~1.76)
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Table 2 SFA, MUFA, PUFA, n6 and n3 contents and the n6/n3 ratio of nine vegetable oils(g/100g)

[P KTl ki ey SR SR i S A ok el
s (n=25) (n=12) (n=18) (n=25) (n=12) (n=9) (n=5) (n=6) (n=13)
SFA 14.92 13.79 18. 44 6. 66 11.08 9.40 7.88 17.74 13.94
(14.06 ~ 15.96) (12 ~15.25) (16.69 ~20.13) (6.01 ~13.62) (10.25 ~11.75) (7.46 ~10.24) (7.52 ~11.03) (17.18 ~18.70) (12.79 ~14.56)
MUFA 22.87 29.74 41.19 63. 34 24. 34 78.17 26. 35 40. 05 37.97
(20.06 ~24.76) (27.69 ~31.23) (37.5~45.49) (29.63 ~67.07) (20.03 ~30.13) (76.07 ~79.50) (18.66 ~43) (38.63 ~40.78) (35.08 ~39.91)
PUFA 57.83 52.22 35.10 25.90 60. 15 8.12 59.98 37.94 43.72
(56.12 ~60.23) (50.2 ~54.33) (32.14 ~40.21) (21.67 ~52.36) (54.95 ~64.55) (7.24 ~9.48) (45.06 ~68.81) (37.19 ~38.76) (41.12 ~47.06)
3 5.90 0.52 0.08 5.95 0.08 0.17 38.93 0. 65 0.29
" (3.84~9.48) (0.34 ~0.83) (0~1.49) (4.19 ~8.83) (0 ~1.30) (0~0.35) (28.76 ~53.55) (0.56 ~1.31) (0~0.38)
6 50. 84 50. 58 34.30 18.03 57.79 7. 66 16. 29 35.78 42.85
" (49.91 ~52.34) (49.29 ~52.85) (32.09 ~37.68) (13.87 ~45.72) (51.56 ~64.55) (6.83 ~8.99) (14.77 ~22.02) (35.04 ~36.34) (40. 48 ~46.45)
6/n3 Hofi 8.62 97.27 427.47 3.03 695. 45 45.96 0.42 54.72 149. 82
e (5.52~12.99) (63.67 ~143.18)  (25.34 ~802.25) (3.31~5.18) (49.77 ~1289) (25.92 ~68.30) (0.41 ~0.51) (27.70 ~62.19 (123.41 ~269.87)
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