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Research on trans fatty acid content in different kinds of vegetable oil fried flour products
HE Tian-yu, LIU Chun-ying, KANG Dan, HE Ji-guo
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Objective To explore the effects of different vegetable oils, frying time and frying temperatures on trans fatty
acids content in fried flour products, with a view to determining the suitable processing conditions. Methods Palm oil,
soybean oil, sunflower oil and hydrogenated palm oil were selected as four kinds of frying oil for flour products. The acid-
catalyzed hydrolysis method was adopted to extract oil from flour products. Gas chromatography was used to determine the
content of trans-9-octadecenoic acid, trans-11-octadecadienoic acid and trans-9, 12-octadecadienoic acid at different frying
times and temperatures. Results At lower temperature (160 °C ), the trans fatty acids were not detected in fried flour
products with palm oil, soybean oil and sunflower oil, the oil content and trans fatty acid content of fried flour products with
hydrogenated oil was significantly higher than the other. On the contrary, the index of palm oil was the best and more
suitable as a frying oil. Elevated frying temperature and prolonged frying time would increase the content of trans fatty acids
in flour products, and the effect of frying temperature was more obvious. Conclusion Choosing a suitable frying oil,

lowering the frying temperature and time would have a positive impact on the content of trans fatty acids in flour products.
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F U kT R A A S (2 25,0 =3)
Table 1 Oil content of fried flour products
- B[] & (g/100 g)
/min 160 C 170 C 180 C 190 C
2 9.402 +0.059 9.453 £0. 044 9.710 £0. 038 9.944 +0.070
AN 4 10. 895 +0. 029 11.299 +0. 033 11.508 £0. 045 11.418 £0. 065
Gl 6 12. 550 £0. 059 12.680 +£0.018 12. 673 £0. 050 12.530 0. 022
8 13. 645 +0. 049 13.740 +0. 040 13.674 £0. 023 13.803 +0. 037
2 15. 144 £0. 049 15.386 +0. 058 15. 344 £0.070 15. 187 £0. 043
. 4 16. 488 +0. 069 16. 835 0. 075 16.949 +0. 100 16.769 +0. 051
REH 6 17.916 £0. 032 18.383 +0. 090 18. 646 £0.076 18.432 +0. 053
8 19.371 £0. 028 19.770 £0. 041 19.733 £0. 033 19.622 +0.019
2 12. 831 +0. 081 12. 863 +0.076 12. 802 £0. 045 12. 899 0. 067
4 14. 404 £0. 027 14. 623 +0. 039 14. 403 +0. 054 14. 810 = 0. 044
ZEAERFIN
6 16.015 0. 028 16.401 +£0. 054 15.970 £0. 078 16. 810 = 0. 048
8 17. 695 £0. 056 17.726 £0. 044 17.708 £0. 076 17.730 0. 054
2 18. 406 +0. 057 18.496 +0. 049 18.793 £0.079 18. 639 +0. 082
P 4 20. 783 £ 0. 049 20. 490 +0. 066 20.519 £0. 058 20. 630 +0. 053
S AL i
6 22.446 £0. 064 22. 844 £0.032 22.620 £0.018 22.430 +0. 044
8 23.680 £0.063 23.984 +0.077 23.993 £0. 036 23.876 £0. 052
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Table 2 Content of trans-9 eighteencarbon olefine acid of fried flour products
160 C 170
Pk 2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
it il - - - - - - - -
K - - - - - - - -
FELEAT I - — — — 0.77 £0. 04" 0.89 +0. 03" 0.93 +£0.06" 0.98 +0.02*°
SAbRERE 1.27 £0. 04 1.29 £0.01 1.35 +0.05 1.38 +0.02 2.07 £0.08" 2.11 £0.01" 2.20 +0.03" 2.24 +0.06"
180 C 190 C
GBS - - - - - - - X
2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
e — — — — — — — —
KL — — — — — — — —
ZELEKF I 1.07 £0.05*  1.12£0.03*  1.09+0.01*  1.10£0.04*  1.14£0.02*  1.21 £0.05" 1.29 +0.04" 1.42 £0.03"
SALEERR 2.15+0.04"  2.24£0.05"  2.36+0.05" 2.40+0.02" 2.29x0.06" 2.55=0.03" 2.76+0.02" 2.90 +0.06"
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3 KT S PR -1 - B — R S (v £5,n =3, mg/g)
Table 3 Content of trans-11 eighteencarbon olefine acid of fried flour products
160 °C 170 C
UES 2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
RN — — — — — — — —
PR — — — — — — — —
ALK — — — — 0.28 £0.06*  0.33 £0.04"  0.36 £0.06" 0.41+0.07°
SALFER 0.74 £0.06 0.61 0. 04 0.75 0. 03 0.66+0.02  1.13+0.07" 1.19£0.05" 1.26+0.03" 1.3020.01"
. 180 °C 190 C
UES 2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
A — — — — — — — —
K — — — — — — — —
FELEAT I 0.28 £0.06*  0.33 £0.04*  0.36 £0.06*  0.41 £0.07*  0.91 £0.08*  1.04 +0.06*  1.15+0.07* 1.33 £0.02"
SALEEME 113 +£0.07" 1,19 £0.05"  1.26+0.03"  1.30+0.01"  1.38£0.03"  1.40+0.05" 1.49+0.05" 1.52+0.06"
H— RN AR sa b FORF — IR & T R[] 52 BE 4R 22 57 e i 22 2 L, P <0. 05,
F 4 160 CfKE Sl A A 9, 12- Nk R & (v £5,n =3, mg/g)
Table 4  Content of trans-9,12 eighteencarbon diene acid of fried flour products
160 C 170 C
2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
R — — — — — — — —
PSR — — — — — — — 3.22 +0. 06"
FELEAT I — — — — 4.48 £0.04*  4.52+0.05"  4.65+0.03" 4.78 £0.01"
SALEERT 3,15 20.04 3.27 +0.03 2.99 +0.05 3.04+0.07  6.83+0.04" 6.92£0.03" 7.05+0.06" 7.31+0.04°
ok 180 °C 190 C
2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
R R — 0.08 £0.03"  1.10+0.06°  1.33 £0.04° — 1.04 £0.07°  1.29 £0.05" 1.47 0. 06"
K&l — 2.97 £0.05"  3.57+0.07" 3.62+0.03" 2.10+0.04" 3.00=20.06" 3.71 £0.02b 3.96 +0.05"
ALK 4.67 £0.04°  4.91 £0.03° 5.03£0.05° 5.52+0.05° 5.23+0.02° 5.48£0.06° 5.66=0.05¢ 5.79+0.01°
SAbdEtih 6,99 £0.02Y  7.08 £0.06°  7.16 £0.04%  7.40 £0.03'  7.12+0.08"  7.41 +0.10° 7.56 £0.09d 7.80 +0. 04"
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5 e ] S o R R B X R Y R (R 5,0 =3 ,mg/g)
Table 5  Content of trans oleic acid and linoleic acid of fried flour products
160 °C 170 C
UES 2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
F R il — — — — — — — —
PR — - - — — — — 3.22 %0.06°
SEAEHF I — — — — 5.53+0.14"  5.74+0.12">  5.94£0.15" 6.17 £0.10"
SALkERgIh 5. 16 0. 14 5.17 £0.08 5.09 +0. 13 5.08+0.11  10.03 £0.19°  10.22 £0.09°  10.51 +0.12° 10.85 +0.11°¢
180 °C 190 °C
2 min 4 min 6 min 8 min 2 min 4 min 6 min 8 min
A — 0.08 £0.03*  1.10£0.06*  1.33 £0.04" — 1.04 20.07*  1.29 £0.05* 1.47 +0.06"
KG9 — 2.97 £0.05"  3.57+0.07" 3.62+0.03" 2.10%0.04" 3.00%0.06" 3.71+0.02" 3.96 +0.05"
SEAE I 6.33+0.12°  6.55+0.10° 6.77 £0.08°  7.49 +0.14°  7.28 +0.12° 7.73 £0.17°  8.10+0.16° 8.54 £0.06°
SRR 10.35 £0.09Y  10.59 +0.13Y  10.87 0.16% 11.19 +0.14% 10.79 £0.17% 11.36 0. 18¢ 11.81 £0. 169 12.22 +0. 16*
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