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Quality evaluation of soybean oil and palm oil during frying French fries
SUN Yuping, LIU Qidong, YANG Ya, QIU Changlu,
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(COFCO (Dongguan ) Grain and Oil Industry Co. , Lid. , Dongguan 523145, Guangdong, China)
Abstract; In order to provide a reference for the development of the formulation of a medium — packed
special blend oil soybean oil and palm oil for frying and the selection of physicochemical indexes related
to the stability of frying, soybean oil, fractionated 18 C palm oil ( primary refining) and secondary
refined 18 C palm oil from the same batch were used as frying oils to simulate the frying conditions of
French fries at a high temperature of 180 °C for 32 h, and the physicochemical indexes of the three oils
during frying such as acid value, peroxide value, p — anisidine value, fatty acid composition, polar
fraction content and tocopherol content were investigated. In addition, risk factors such as PAH4,
benzo( a) pyrene, 3 — chloropropanol ester (3 — MCPDE) and trans fatty acids in the 18 C palm oil were
also analyzed. The results showed that the acid value and peroxide value of the three oils did not change

significantly during frying, while p — anisidine value, fatty acid composition and polar fraction content

changed significantly, and the oxidation rate of

tocopherols did not deviate significantly overall.
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The benzo ( a) pyrene and trans fatty acids
contents in the fractionated 18 °C palm oil and the
secondary refined 18 °C palm oil showed a slow
increase trend. The 3 — MCPDE content of the
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secondary refined 18 C palm oil was much higher than that of the fractionated 18 C palm oil at the time

of unfrying, and the 3 — MCPDE degraded dramatically at the beginning of frying and eventually reached

equilibrium. There was no significant difference in frying stability between fractionated 18 C palm oil and

secondary refined 18 °C palm oil, and secondary refining not only could lose some beneficial

micronutrients (e. g. tocopherols) , but also could generate new risk factors, such as an increase in 3 —

MCPDE and trans fatty acids. In conclusion, the acid value and peroxide value can not be used as

sensitive indicators for frying stability of frying oils, while p — anisidine value, fatty acid composition and

polar fraction content can be used as sensitive indicators for frying stability of frying oils. In addition,

moderate processing should be advocated to reduce the loss of nutrients during refining and to avoid the

generation of risk factors.
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0.2 pm) ; ZAHA, Tk 1 mL/min; S0 30
mL/min; 25 P 400 mL/min; $EAE 1 wl; 409
HERE, AU b 300 15 HE A R 240 °C 5 Al 2 i 52
250 °C; FHEFR) T I ia T EE 140 °C, {45 5 min, DA
4 °C/min FHEZE 240 C {345 7 min,

P 20 0 2 A S+ SR FH B el o ARG A
PEATINE o WU A P £ P Il o SO AL B, S oA
RIYERE P A 3] 50 °C, 2 I+, F 2 ik D
SR AR B 2 A8, 78 LU JE e AL 2
B, SR bR 1 T AR I 50 °C, IF H Z i
FEAE AT RS HE o 768 FH 2 P ot SO AS 430 s i

KRR SRR 443 B s i, ek AR I & 50 °C
SR P RS RS A AR AT AR, FF i s BE s 4k
Fag)a , ic s Mt A

A B RN E: 2% GB 5009. 82—2016,
R HI HPLC 2007 (I B — AE & By e R 52 il A A
WML, B y - AT WA B, A SR
B-HEFM) . TELHET W bs ikt &kt 752X
S— vy - a—EH W 3 FhbR AR A R AT R R
1E, 8 IE 5% GB 5009. 82—2016 {5 B,
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0.03 0.15 0.08
0.19 0.28 0.21
0.31 0.42 0.37
12 0.54 0.65 0.61
16 0.79 0.93 0.91
20 1.18 1.21 1.26
24 1.47 1.54 1.57
28 1.61 1.80 1.86
32 1.67 1.82 1.89
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0h 4h 8 h 12 h 16 h 20 h 24 h 28 h 32 h
C14:0 0.08 0.12 0.16 0.20 0.25 0.31 0.39 0.46 0.55
C16:0 10. 61 12.08 13.64 15.26 16.91 19.15 21.56 24.18 27.25
Cl6:1 0.09 0.09 0.10 0.10 0.10 0.11 0.11 0.12 0.13
C18:0 4.09 4.14 4.20 4.21 4.24 4.30 4.30 4.33 4.35
C18:1 23.49 24.70 25.97 27.02 28.08 29.68 31.28 33.02 35.14
C18:1¢ ND ND ND ND 0.07 0.10 0.10 0.11 0.13
C18:2 52.84 50.62 47.88 45.36 42.90 39.63 35.89 31.83 27.42
C18:2¢ 0.27 0.22 0.39 0.42 0.46 0.50 0.52 0.55 0.58
C18:3 6.19 5.74 5.27 4.88 4.47 3.94 3.38 2.77 2.19
C18:3¢ 0.80 0.79 0.78 0. 81 0.79 0.76 0.71 0.66 0.58
C20:0 0.37 0.36 0.37 0.38 0.38 0.39 0.39 0.40 0.40
C20:1 0.19 0.18 0.18 0.19 0.17 0.17 0.17 0.16 0.16
C22:0 0.48 0.46 0.44 0.43 0.40 0.37 0.34 0.31 0.23
C24:0 0.20 0.21 0.20 0.20 0.19 0.17 0.17 0.17 0.15
SFA 15.83 17.37 19.01 20.68 22.37 24.69 27.15 29.85 32.93
UFA 83.87 82.34 80.57 78.78 77.04 74.89 72.16 69.22 66.33
C18:2/C16:0 4.98 4.19 3.51 2.97 2.54 2.07 1.66 1.32 1.01
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0h 4h 8 h 12 h 16 h 20 h 24 h 28 h 32 h
C12:0 0.21 0.20 0.21 0.20 0.20 0.19 0.18 0.20 0.19
C14:0 0.90 0.90 0.90 0.91 0.91 0.93 0.92 0.92 0.93
C16:0 37.66 37.87 37.95 38.25 38.43 38.71 38.95 39.25 39.53
Cl6:1 0.19 0.17 0.22 0.18 0.18 0.18 0.17 0.17 0.19
C18:0 4.11 4.16 4.17 4.25 4.23 4.25 4.26 4.27 4.31
C18:1 44.20 44.31 44.29 44.30 44.05 44.04 43.95 43.85 43.80
C18:1¢ ND ND 0.06 0.12 0.09 0.12 0.14 0.16 0.17
C18:2 11.36 11.04 10. 81 10.42 10.20 9.96 9.67 9.41 9.11
C18:2¢ 0.38 0.37 0.38 0.35 0.37 0.38 0.38 0.41 0.44
C18:3 0.16 0.15 0.15 0.15 0.15 0.14 0.11 0.11 0.11
C18:3t ND ND ND ND 0.06 ND 0.06 0.06 ND
C20:0 0.41 0.43 0.44 0.45 0.42 0.44 0.41 0.39 0.44
C20:1 0.14 0.14 0.14 0.15 0.17 0.15 0.16 0.14 0.16
C22:0 0.07 0.07 0.08 0.08 0.09 0.07 0.08 0.08 0.07
C24:0 0.07 0.10 0.11 0.11 0.11 0.11 0.12 0.11 0.10
SFA 43.43 43.73 43.86 44.25 44.39 44.70 44.92 45.22 45.57
UFA 56.43 56.18 56.05 55.67 55.27 54.97 54.64 54.31 53.98
C18:2/C16:0 0.30 0.29 0.28 0.27 0.27 0.26 0.25 0.24 0.23

R 6 TIRHE M 18 CARAE i A A BR ZE A BE R B i) B 2R 4L
. AN [ KR I I ) 5 /%

JE iR

0h 4h 8 h 12 h 16 h 20 h 24 h 28 h 32 h
C12:0 0.22 0.21 0.22 0.21 0.19 0.19 0.2 0.19 0.22
C14:0 0.91 0.91 0.91 0.92 0.92 0.92 0.93 0.94 0.97
Cl16:0 37.87 38.03 38.06 38.36 38.63 38.81 39.02 39.40 39.65
Cl6:1 0.22 0.18 0.22 0.17 0.17 0.17 0.17 0.17 0.18
C18:0 4.13 4.15 4.18 4.21 4.23 4.28 4.28 4.31 4.34
Cl18:1 44.24 44.37 44.32 44.26 44.10 44.03 43.98 43.83 43.60
C18:1¢ 0.08 0.11 0.11 0.13 0.14 0.15 0.17 0.21 0.23
C18:2 10.79 10. 47 10.28 10.03 9.80 9.62 9.40 9.07 8.79
C18:2¢ 0.56 0.53 0.52 0.50 0.48 0.50 0.50 0.53 0.50
C18:3 0.10 0.11 0.11 0.10 0.11 0.10 0.09 0.09 0.09
C18:3¢ ND ND 0.05 0.05 0.06 0.06 0.06 0.11 ND
C20:0 0.44 0.44 0.45 0.45 0.44 0.40 0.39 0.39 0.45
C20:1 0.14 0.16 0.16 0.14 0.15 0.14 0.16 0.15 0.16
C22:0 0.07 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.07
C24:0 0.08 0.11 0.11 0.11 0.10 0.11 0.10 0.10 0.10
SFA 43.72 43.94 44.01 44.34 44.59 44.79 45.00 45.41 45.80
UFA 56.13 55.93 55.717 55.38 55.01 54.717 54.53 54.16 53.55
C18:2/C16:0 0.28 0.28 0.27 0.26 0.25 0.25 0.24 0.23 0.22

H15e 4 AT, — R S A 32 20 7 R ik
M2 (C18:2) MR (C18:1) it (C16:0) IV FRAR
(C18:3) M ARHR (C18:0) , Fifi 3 FUKE I (8] Y HE IS
WMER SV RRER K AR T WA, S BB I AR, 24
FF 32 h i), MEJRRER LM & 270 Bl B 1 64. 6%
A8, 1% , TN PR o 1 R0 RSE I 1R 55+ 2 1 44 o
T749.6% . 156. 8% F1 6.4% . th 5 n] A, 70
18 “CAHE Il fr) = 20 105 1R 0 0 1R o e 7R I i PR

FIRFASER , 24 HIKE 32 h B, S0 3 R R0 9 R 75 4 40 )
FEAIR T 19. 8% H1 0. 9% , i ki A R FAE il 1R 25 240
BIHEINT 5.0% F14.9% . H136 Al " UOR 18
°C BT 174 2 U A T R A R I TV I 1 s
JRER , M RIKE 32 h B, SV 9 R R AR 5 0 B R A
T 18.5% FI 1. 4% , i Rl FR A i 2 75 2t 4 ) 444
T 4.7%f15.1% .
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THOURE , 5 18 CAEMMAR L, — 2R Gl AR E,
LG RS e AR A L A9 B S A 5 T 404 18 °C
BRI 5 RS B 18 °C A il 14 g 05 19 20 i 2% Ak
FARSEAR 3, AT 3 ol b A R | I T
B AN BRIER 3 ol 3 B2 1% AN A0 A0 i J 12 4 15 o ml
T, TR THITER AER IV ek PR R IV JBR R 1) Y ol B TR R

A SCHRSR B AC18:2/C16: 0 ( i KE Rij F BT K 4%
FFEX R C18:2/C16: 0 {H 1) 22 A 5 B E A1l 1)
C18:2/C16: O HLF) HLAH ) 3K HLAe i g rar i i 1
LB /N, B FORE . — SR 43R 18 °C R
T R 18 CAZARH Y AC18:2/C16: 0 {E 43 5]
7 0.80.0.23 0. 21, 0] ULAZEARE 0 AH Hb I 3 58 i B
T 434 18 °C A7 A T A1 — UORS R 18 °C Al dh A1
ZARS, UL AC18:2/C16: 0 1] FiF-¥EM) 1l g 4 it
FEfaE
2.5 AUEAR P AUE MRS A TAL(LEAT)

H126 7 ], B BRI A ZE K, A PR o5
HONEIRE N, MBIKE 32 h B, — SR B, R
18 CREREH , UK 18 “CAEM AR 4 43 5 = 5y
Wk 33. 6% . 28. 4% 1 30. 6% , ¥ it T GB
2716—2018 iE A FRAE(E (27% ) , U] 3 Fh AT HE

R AR T B 7R AN RE RS o — SR R

Tl 18 AR L UK R 18 “C Az il 731 1

BIUKE 2832 32 h AR PR 0 S ik B T 27% UL,

A — R I R A P B 22 () e 5 A A 1

2 5 n] SR BRI A BOKE S A 1 AR A o
RT —HAEM I8 CIREGHREANSE

REFTMERT B AT
W20 53 5t/ %
RUKERTE]/h —% AR 18C KK 18C
K B B

15.8 12.7 13.5

4 17.9 15.0 14.3
19.2 16. 4 17.0

12 21.5 18.1 18.8
16 22.0 19.0 19.8
20 23.5 20.2 21.1
24 25.8 22.7 24.2
28 27.3 23.7 25.2
32 33.6 28.4 30.6

TR 1 A RGN 7 v, 3 i i R (B
UG P 4 5 1] — 2 3o it AT A A , PR b e A i 25—
HH
2.6 FXEEARPANEHAFTHAS T ELILES)

RS —RAEM. I8 CIRigil P & BF M S B AR E R EH

TH RFERITE)/h a-EFM/ (mg/kg) y-EFB/ (mg/kg) - EFH/ (mg/kg) HAEFH/ (mg/kg)
0 103.9 603.0 227.9 934.8
4 89.2 504.5 205. 4 799. 1
8 76.5 427.4 191.6 695.5
12 77.6 358.7 168.8 605.0
gk 16 81.2 308.9 155.3 545.4
20 68.5 226.5 134.1 429.2
24 67.9 175.8 112.8 356.5
28 53.2 113.7 86.7 253.5
3 4.2 67.6 64.4 174.2
0 211.3 9.1 2.9 223.2
145. 4 20.9 0.5 166.7
8 135.5 9.8 3.4 148.5
i 15 12 113.8 8.8 5.5 128.0
e 16 101.5 8.8 7.8 118. 1
" 20 79.8 9.4 8.5 97.7
24 69.9 7.6 9.1 86.6
28 52.5 7.4 10.0 69.9
kY 34.1 7.0 10.8 51.9
0 126.9 10.0 8.2 145.1
35.2 2.5 1.3 39.1
8 41.5 4.8 4.9 51.2
- 12 33.6 3.6 5.8 43.0
Rt 16 32.2 1.8 2.4 36.4
20 27.4 4.9 9.2 41.5
24 23.2 3.4 8.3 34.9
28 19.3 3.4 8.6 31.2
32 15.5 2.9 8.6 27.0
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IR I8 CAERNN T YOR AR 18 CAEth
RiXE
/e PAHA/ HOf(a)th/ PAHA/  HHE(a) it/
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
0 3.88 0.10 2.15 0.11
3.95 0.15 2.53 0.13
16 3.80 0.17 2.57 0.14
24 3.41 0.21 3.19 0.22
32 3.75 0.26 3.15 0.25
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2.9 AUMEILAR o AU b P R XIS MR 09 AL (L
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