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Determination of fatty acids in foods by one-step extraction

HUANG Fei-fei,ZHAO Jia-yin, WANG Jian-jun, CHEN Jing-chun

(Food Quality Supervision and Testing Center of Ministry of Agriculture ,Shanghai 200436, China)

Abstract: A method of one-step extraction determination of fatty acids in foods by gas chromatography ( GC) was
developed.Samples were esterified by hydrochloric acid - methanol, which was the reaction product of acetyl

chloride and methanol.Extracting with toluene, contents of fatty acids were determined by GC with FID detector.The
method had a good linear relativity (r = 0.999 ) between 0.005 ~1mg/mL.Recovery rate in different samples range
from 82.1% to 100% ,RSD < 10% ,with the LOD of 1mg/100g.With the advantages of easy-handling, fast and high
sensitivity ,one-step extraction method could meet the requirement of the determination of fatty acids in foods.
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Fig.1 Chromatogram of FAME standard solution
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Table 1  Result of average recovery and RSD in different samples( % ,n=6)
WARE 1y =T
Wl L () T — s

[ RSD (e RSD EENE:S RSD

KA1 0.9601 94.5 1.1 98.1 1.7 96.1 5.9

C12:0 IKF-2 1.9202 94.5 29 99.2 23 92.1 6.3
K3 3.8404 98.0 2.1 96.3 25 93.6 2.4

IKF1 0.985 933 1.4 92.6 5.1 92.3 1.4

C14:0 K2 1.97 93.8 3.1 91.6 1.9 92.6 2.6
IKF-3 3.94 96.8 1.9 94.3 2.6 91.4 7.8

K1 0.9624 87.6 6.5 85.6 6.3 88.5 3.2

C16:0 IKE-2 1.9249 83.4 9.7 84.2 8.9 87.6 1.0
K3 3.8498 92.3 43 83.1 7.1 84.2 2.1

K1 0.96415 93.9 0.8 86.2 6.2 823 52

C18:0 IK-2 1.9283 93.2 44 85.1 5.6 84.6 49
K- 3 3.8566 98.3 2.1 85.9 5.1 88.2 6.1

KA1 0.76225 94.9 1.0 96.1 0.81 90.1 0.52

C20:0 IK-2 1.5245 95.2 3.7 98.1 1.6 90.2 0.85
IKF-3 3.049 99.9 22 92.7 0.88 84.6 2.1

K- 1 3.90244 99.2 2.0 82.9 8.1 84.3 1.9

TR K2 9.7561 96.1 5.0 85.1 4.6 85.3 4.5
IK-3 19.5122 99.7 1.6 85.6 3.9 84.6 6.3

K1 4.43556 91.2 3.0 824 3.2 82.1 4.9

RIATH K- 2 11.0889 91.2 59 834 3.5 83.5 7.8
K3 22.1778 96.6 1.5 84.6 3.9 82.9 2.2

K1 0.56362 923 1.0 95.1 1.9 85.6 3.6

v— VR K2 1.12724 92.4 34 94.8 0.85 87.9 4.1
K- 3 2.25448 95.0 1.7 93.1 1.9 89.6 4.5

KA1 0.50965 87.3 29 98.1 34 85.9 0.52

a— T RIR IK-2 1.0193 82.9 1.8 94.7 1.4 84.7 1.2
IKF-3 2.0386 91.3 0.86 89.6 0.72 87.1 1.2

K- 1 1.10475 83.7 3.0 96.1 1.8 95.6 3.1

ARA K2 2.2095 90.1 1.7 98.4 1.8 94.6 1.6
IK-3 4419 93.2 1.1 100 1.3 93.7 2.0

K1 0.2608 91.6 1.7 94.6 0.95 92.1 1.6

EPA IK2 0.5216 91.3 39 92.3 29 92.8 1.8
K3 1.0432 95.0 1.5 97.1 2.7 93.1 5.6

K1 0.53902 93.8 5.8 92.8 3.1 89.5 1.3

DHA IK-2 1.07804 92.7 45 90.1 1.8 93.1 2.1
K3 2.15608 95.4 3.5 87.6 2.7 88.9 1.6
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Table 2 Comparison of fatty acids content by different method
. , & (mg/100g)
PR rik C16:0 C18:0 RIAH A o JFRR ARA DHA
A 3808 712 2990 153 417 21.0
g o 3958 708 3055 159 35.2 20.4
FHXTAHZE (% ) 3.9 0.62 22 3.8 17 3.1
A 8720 3210 54600 5592 / /
Kaw  tEgors 8620 3256 54012 5286 / /
AHXTAHZE (% ) 1.2 1.4 1.1 5.6 / /
A 5850 587 1800 67.1 10.2 3.65
P 25w 5721 565 1781 59.1 8.82 2.98
FXAEZE (% ) 22 3.8 1.1 13 15 20
Ak 331 14.7 734 38.0 / /
INERY g 329 145 710 33.1 / /
AN A2 (% ) 0.61 1.4 3.3 14 / /
IS 2810 1257 1556 76.7 514 355
A fE55 )7kt 2788 1237 1489 65.6 442 302
FAXF AR (% ) 0.79 1.6 4.4 16 15 16
Ak 8775 3107 5802 242 521 136
EH 555 7kt 8698 3085 5768 217 466 118
AEXTAHZE (%) 0.88 0.71 0.59 11 11 14
82.19%~96.1% . A [a] 35k 5T 7 1) [l g 338 &% SR 45 4y, 4-7.
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