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Quality and safety risk factors of edible vegetable oil in China from 2015 to 2020
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Abstract : Ensuring the quality and safety of edible oil has always been the focus and difficulty of food
safety supervision work in China. Based on 2 701 unqualified samples of edible vegetable oil sampling
inspection in China from 2015 to 2020, a preliminary analysis of oil types, packaging specifications,
origins and industrial chain entities characteristics of unqualified vegetable oil was conducted by content
analysis method, and the causes for unqualified vegetable oil were discussed. The results showed that the
excessive peroxide value and acid value, the excessive benzo (a) pyrene, the excessive aflatoxin B, , the
excessive solvent residue, illegal addition of ethyl maltol, and unqualified fatty acid composition were the
main risk factors leading to quality and safety problems of edible vegetable oil in China. Moreover, the
cross — analysis method and analysis of variance were used to identify the differences in the frequency of
detection and detection values of edible vegetable oil quality and safety risk factors among different oil
types, packaging specifications, origins and different industrial chain entities respectively, so as to
provide reference for taking more targeted regulatory measures to deal with the quality and safety risk of

edible vegetable oil and improving the quality and safety level of edible vegetable oil.
Key words : edible vegetable oil; quality and safety; supervisory spot checks; unqualified data; risk factor
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LA R H R R L AN 5 A 11 2

x9 EAEDHFELEFEREREXEEESN
e A 5Ee] FE PR R E RO R (0
I RS i - i 140) A e RN B, WERURBIR 2K VAL
(500 +640) (549) (283) (231) (188) (179)
JEREIN T3R5
%gzégiﬂ{t\)%k@]) 340(177 +163) 176 9 57 16 12
fnT)(370) 150(47 +103) 57 93 16 1 14
RREA1ERL(45) 28(9 +19) 13 0 1 0
P (127) 48(7 +41) 22 32 0 8
itk B E Y
BRAR/MAETEIT(363)  147(61 +86) 71 16 47 37 37
B PTG A T (594) 219(101 +118) 133 17 69 109 49
A E (291) 110(46 +64) 39 63 32 13 40
W24 5 (31) 19012 +7) 3 1
AMETRE P (23) 6(5+1) 1 8
BRIRSS HY
BRI SS BA07 (131) 58(24 +34) 18 40 4 5 3
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3 RERREVHRERENEERTESH
K7 2 Mk o R B A SoA% 2 AR A il o
6 9 AR TRIE AT () BB BT R B,
PR ke B AR R 22 2 I ) AR A AN [ i o A
MM 7 0l B R 28 S, 2R LR 10,
HI T IR RR (R 45 22, ARG DU (L A0k MR TG
Gi— , BORBE IR M TR A A B A% I H WA B T5 2253

Brefe 8k, i T o A AR (B AE AN [7] et b 14 12
FHAE b P BRAE BESRANR], AT HE B B BT
SC PRI AN ] it b8 PR AR A0 i 194 3 LA (R R
(LRI (ELREA T AL

MRAGZE 10 175 22 704 2R XA R LA T 2
FEBII AT ZEAR LA 11 ~ 3R 14

x10 BERAESWER(pHE)

FRE WA EERE RIS R (a) by WIS EER B BAR AN AR ARRIRIN S
Al - - 0.014°" - 0.001 *** 0.460
WEEHAME  0.052° 0.000 " 0.737 0.239 0.076" 0.011°"
7 0.054" 0.000 ™" 0.393 - 0.103 0.359
7oAk 0. 156 0.002** 0.097 " 0. 840 0.001 *** 0.054"
s s FOR 19 W EFHEARCE, ++ 3R 5% B REFEWKT, = TR 10% 1 W EKF . T
11 ETERAEYHRMNSEILRITER
NS A (1) A () FHER(I-1)  FRifERZE ER
AKFF(a) HEHEPR EAIRRIN (38.78 pg/kg)  RRAFIN(22. 15 peke) 16.63 pg/kg  6.13 pg/kg 0.085"
o KT (46. 19 mg/kg) 193.19 mg/kg  48.74 mg/kg 0.001 ***
| H BB AT (23;@?@/1@ F I (69. 82 mg/kg) 169.56 mg/kg  51.12 mg/kg 0.009 ***
° BRI (34. 75 mg/kg) 204.63 mg/kg  49.20 mg/kg 0.001 ***
F SRR RENSE. TR
*12 ETEAEVKMEEARHNSERRITER
ARG R 2 AR (1) RS () TRz (1-]) PrifEiR2: B
A 1 LT KAEM (S LLLE)
Wk (20.92 mmol/k) (10.4 mmol/kg) 10. 52 mmol/kg 3.58 mmol/kg 0.043
\ 1~2 L4352 L) (1.87 mg/g) 1.71 mg/g 0.32 mg/g 0.000 """
(13 Lsfznté/z) 2~3 L4235 3 L) (2.02 mg/g) 1.56 mg/g 0.30 mg/g 0.000 ***
W kT 4~5L(f$ES5 L) (1.67 mg/g) 1.91 mg/g 0.31 mg/g 0.000***
g — 1~2 L4352 L) (1.87 mg/g) 1.74 mg/g 0.21 mg/g 0.000 """
3 Zﬁfnf:‘;g) 2~3 L4353 L) (2.02 mg/g) 1.60 mg/g 0.19 mg/gs  0.000"""
4~5L(A3ES L) (1.67 mg/g) 1.95 mg/g 0.20 mg/g 0.000 ***
E(BESA I 1L EUF 1~2 L(f3352 L) (911.89 pg/kg)  5552.04 pg/kg  1815.38 pg/kg  0.008 "
BAFW (6463.93 ng/kg) 4 ~5 L(fU3ES5 L) (1 042.82 pg/kg)  5421.11 pg/kg 1820.41 pg/kg  0.010*"
13 ETRAEVHFHNSEILESNER
RV R 2 77 (1) FEHL(T) PR (1-0)/(mg/g)  FrUERZEE/ (mg/g) E3
. T #(3.42 mg/g) -1.65 0.16 0.000 """
(1 ;?gfg/g) TP (3.44 mg/g) -1.67 0.29 0.000 """
TR {E bR LR (2.82 mg/g) -1.06 0.25 0.004 """
%R T %:(3.42 mg/g) -1.09 0.23 0.000 """
(2.33 mg/g) TR (3.44 mg/g) -1.11 0.33 0.024**

I 11 A0, 50T (a) EE RN ) 5k B2 S (0 A )
(HAEAE A& A BAA B2, B
PR : OB RR I o 389 (a) BE A K DA (38. 78
ng/kg) LERRATFI (22. 15 weg/kg) s FRAF I A
L0V ISR B8 B (239, 38 me/ke) (L6 TR
(46.195 mg/kg) K Zii (69. 82 mg/ke) F1HH JFK il

(34.75 mg/kg) .

H1 12 Al 3 A R (B RN & R A2 28 Ty 1Y
RN {ELTE A [R] B RS 1) £ FARL i v HA 251k
ZeSto Ho, 1 L R LATR 4 25 RUA% Y 0 FH 4G Y
i AALEFIE R 20. 92 mmol/kg, 7E 5% HI G T /KF-
FREFEET S L LR KR (IS E S 10. 4
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FoH

iR 77

mmol/kg) . X FRR(AM bR A UL, 1 L KDL T A
A P £ FE R P 3ol 0 B Tl A U TR (L ( KOH) 434 43
Bl 3.58 mg/g Fl3.62 mg/g, YITE 1% 1 55 27K
FETFET1~2 L(E$E2 L) (1.87 mg/g) 2 ~3 L
(fuF%3 L) (2.02 mg/g) Ff14 ~5 L(fuFE S5 L) (1.67
mg/g) A HIAK B A . 1 L e DU e it
1 PR 356 22 28 Ty A A s A 2 e e 1
I3k 6 463.93 pne/ke, BEETF 1 ~2 L(f8F52 L)
(911.89 pg/kg) 14 ~5 L(f3455 L) (1 042. 82

pe/ kg ) GRS (1) & FIAR Y .

FH < 13 AT, B AN LU AR PR AR 7 i 1 A )
BRSO RR (R AR X AR, b 7 BB s g &
FEYM BRI (KOH) K6t 4{E % 1. 76 mg/ g, 7E 1% )
BEMIKE EART ) 7R (3. 42 mg/g) (FH K (3. 44
mg/g) MIZHEL(2. 82 mg/g) 57 H IIZR £ FHAE Y
FRH (KOH) A6 {2 2. 33 mg/g, BFMR T AR
(3.42 mg/g) FIEE K (3.44 mg/g)

R4 ETHHBMHSELRINER

REASES HhFE A (L) bFE AL (D) PRz (-1) Priff iR 22 W
y— FER A El /AT )T (3.08 meg/g) -0.91 mg/g 0.23 mg/g  0.001 "
(2.17 mg/g) Pl (3. 27 mg/g) -1.10 mg/g 0.35 mg/g 0.031°"
AP T A T (33.50 mg/kg) 99.52 mg/kg 30.05 mg/kg  0.013°"
VR Bk (133.02 mg/kg)  FIEEFT LA (41.01 mg/kg) 92.01 mg/kg 28.74 mg/kg  0.018""
R f%gﬂgﬁ;g%f o/kg) T (33.50 mg/kg) 191.66 mg/kg 72.05 mg/kg  0.083"
FEEEI R AT PSS FL/A T (879,50 wg/kg) 5125.23 pg/kg 1880.54 pg/kg  0.037°
CHFIFW (600473 pg/ke)  AAENE (791.03 pg/kg) 3213.70 pg/kg  1912.65 pg/kg  0.037""

1 14 R, 7l oA [m) 2 P A i A 7 42
B RS R A I 701 5k P i RN R 2 2 A
ERARFEEZER, Hh T (3.08 mg/g) Fl
Pl (3.27 mg/g) Kt R (E ( KOH ) 1 2 5 T 7y
A E/AATRTT(2. 17 mg/g) 595 4E 77 LAl
Ao A 7R 5k B AR (133, 02 mg/kg) 25 T
L) (33.50 mg/kg) | BT RN A T (41. 01
mg/kg) 1Y 5 KRB 5 K Y AY R AR B B AR
(225.16 mg/ke) & & T T) (33. 50 mg/ke)
(45 T BT T R T P L i AR R R I & B 2
55 00 de ™ L, R A {ELIK 6 004. 73 pg/kg, B & T
LA EL/AATRTT(879. 50 we/kg) FURRHEL i J
(791.03 pg/kg) i,
4 ZFREBTR

XK E 2015—2020 4[] 2 701 iy A5 4% 2 H
TS 0 A 3, e Tl B PR 00 it A A 1 Joi o
LA RV TR 3R 2 AT o S A (B PR (BB s L R T F
(a) BEEAR BCHI AR R B, MR A0 5k B iR |
LI CHEZE ZF By FIRR W R 2 AN B A% o e %
1 R 0300 o 2 4 DR PRI 38 FIVRAAE 1) 52 L3 HT
T5 2550 B : O[] A AN R AL FEAS AN [ 7
M ANTEAS [F] B it i & AR it o S A AR
{ELERBR 9 0] R L 5038 3, e i) i 1 L R U A e
R A e AR A (B A D g, 1 L S AT e B
R T B I R EBCRE it ) 2 (A XS O 25, 73 S E &
TN ) rP ARGy P 8 T 1 P s e R 0 g 7 oA

EAQZ RIS 1 L ZRIT A4 ~5 L((
155 L) RN ARY LUK P 52 35 ik FHEE T rpos:
HIF(a) AR Y 8] I A3 B s D4 R Z 40 lh
TR B RS R AE A BRI A AR
WAt 3 WSAFI RS AIRTRF il b 2 P
PR HE 5 AR L IR I £ 5L 22 2 By e & A
AT L K AT 6 2 MRS 098 I L R 7 B8 R O
AT AP Y iR 2, T H. 1 L R LU A 3 A%
P B P K B N MR i PP G R A L R
AR 5 (O8R5 A% 114 £ T o RS I A PR 2 A
NG B T e A S A 22 B R i K 2 R B AT
HNo HIN, HZEBRRASCAE W T B E
NGRS R TR IR B0, AN BE A DA 0 1 B A
3 DB PR 2 4T AR R A , A 2R 2 —
XA A SR M R B 2, A —E T
R 1M X A0 T i e RO 22 o PR
3 DR PR R 2 AR R IR i BARSE & i
ah A A TAR R RARDL o

DR B £ ARy itk 1) o 22 4 5 LB | Aol A
HEZITICE S 1. BTAOIE, TATRE T
AR LA DT T B4R 75« O W A8 SR T T 7R x4
P i g BE R TRIINE, m] IR AN [] i o A ] 025
HURS ANTRD = H AN [R) Bl R 32 A AR 30l mh A7 A
F18 i 2 XU PR 3R A9 5 22 S A P M /B O
T4 e M A 283, A 2 7 Aol i i s R
A R AR 98 B FAR IS S A% R s @4
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