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Phthalatic Acid Esters (PAEs) Contents in Vegetable Oil Affected by Plastic Impurities in Plant Oilseeds
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Abstract: Peanut and rapeseed with different contents of plastic impurities (polypropylene (PP) woven bag and polyethylene
(PE) bag) were collected, and crude oils were obtained from the two oilseeds by solvent extraction and pressing, respectively.
The contents of six phthalates acid esters (PAEs) in crude oils were detected, and the influence of plastic impurities in
plant oilseeds on the contents of PAEs in crude oil was studied. The results showed that the contents of PAEs in crude oil
increased with increasing contents of plastic impurities in peanut and rapeseed. The average contents of PAEs in crude
peanut and repeseed oil without plastic impurities were 1.130 and 0.503 mg/kg, respectively. The average contents of
PAEs in peanut oil and rapeseed oil samples from oilseeds containing 0.5% of PP woven bag impurities were 1.538 and
0.684 mg/kg, respectively, which were 1.36 and 1.36 times higher than that in the corresponding control oils (extracted from
oilseeds without plastic impurities), respectively. In the case of oilseeds containing 0.5% of PE bag impurities, the average
contents of PAEs were 2.810 and 1.556 mg/kg in peanut and rapeseed oil, respectively, which were 2.49 and 3.09 times
higher than that in the control oils, respectively. The contents of PAEs were 2.245 and 0.851 mg/kg in peanut and rapeseed
oil from oilseeds with 1.0% of PP woven bag impurities respectively, which were 1.99 and 1.69 times higher than that in
the control oils, respectively. The average contents of PAEs were 3.391 and 2.121 mg/kg in peanut and rapeseed oils from
oilseeds with 1.0% of PE bag impurities, respectively, which were 3.00 and 4.22 times higher than that in the control oils,
respectively. Oilseeds with PE plastic bags caused higher risk of PAEs pollution in oils than with PP plastic woven bags, and
the solvent extracted oil had higher risk of pollution than the one obtained by pressing.
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E NV NS M SR TV i BUDS BER ST il s N il TR R S e
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SR R — £ (diethyl phthalate, DEP) . DBP.
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2.1 SRR BUTR 7y BOW IR B R
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£1 STAREBLSUMERRREEERHEMRHPAEE R
Tablel Contents of PAEs in solvent extracted oil extracted from
peanut with different amounts of plastic impurities

mg/kg

YRI5 e DMP  DEP DIBP DBP BBP DEHP XPAEs
0.0% 0.013 0.009 0.059 0.472 0.061 1.285 1.899
0.5% PP#m#i4%  0.027 0.032 0.104 0.694 0.058 1.324 2.239
1.0% PP#4iZi4%  0.013 0.011 0.092 0.648 0.056 1.609 2.429
0.5% PE¥ERI4E  0.017 0.010 0.075 0.525 0.058 1.603 2.288
1.0% PE¥ERILE  0.012 0.014 0.093 0.635 0.058 1.893 2.705

VE: TPAEs#/RDMP. DEP. DIBP. DBP. BBPHIDEHP 6 F#PAEs{; i
A, RE.

MR, EREECATER LR, BR
B P RS I PAEs, TPAEs & 1.899 mg/kg,
DBP# £0.472 mg/kg, CHHERIRE, DEHPS &

TR BN HBEE R IR R B BEAEL
HRERL R T A R RN, 2 R A S = BT
W R R S B R, PESDRMS N I8 5 4ok
FPPYERI G448 . ADEHP AW, ¥R 24 i & 50N
0.5%K}, #APPHEYmLILE NI Bl HDEHP & & h
1.324 mg/kg, R~RAZTEREREBIMA1.03 5, &PE
RS IR WP DEHP & 8 51.603 mg/kg, 24
TR TR B I1.25 5 R E S HUON1.0%
B, PP KA ER B EM P DEHP & & N
1.609 mg/kg, A E IR EHI1.25 5, SPEMELLE
AR B DEHP 84 1.893 mg/kg, &AWk
JREMIILAT £, PPRSUS IR/ HUN0.5% 1.0%E, 12
H B P ZPAEs & 8431 042.239. 2.429 mg/kg, 4352
RE RS B A1.18 f5H11.28 1%, PEMIRMS i &%
90.5% 1.0%M, ¥ H T EPAEs & £ 43 1] 42.288.
2.705 mg/kg, 3 AR E RS EI1.20 5 H11.43 £,

£2 BARRRESRNBRRREHR BB P HPAESY B
Table2 Contents of PAEs in solvent extracted oil from rapeseed with
different amounts plastic impurities

mg/kg

YRR INE  DMP  DEP DIBP DBP BBP DEHP ZPAEs
0.0% 0.015 0.007 0.051 0.290 0.053 ND 0416
0.5% PPZ4i4s  0.015 0.010 0.044 0.285 0.059 ND 0.413
1.0% PP4w4i4%  0.012 0.026 0.061 0325 0.074 ND 0.498
0.5% PE¥AK}4E  0.016 0.011 0.127 0.437 0.060 1.962 2.613
1.0% PE¥ R4S 0.020 0.013 0.068 0426 0.059 2411 2.997

VE: NDERARH. FHE.

HFR2TT A, K & A PPoR 48 FIPE Y B} 45 2% i
B, 2 H B A SPAEs & i i T & WURL 4R 5 A )
B EM: RS BRI, 2Bl IPAEs
48 490.416 mg/kg, DBPJ90.290 mg/kg, DEHPAK: !
SR T B BONO0.5% 0, 5 PPYR 448 (SR
B & B A PEM RS (12 FR B H DBP & & 435 N
0.285, 0.437 mg/kg, il E R E170.98 £
AILST 5 FRESBONL.0%I:, 2 Fg i E i HDBP
B3 H80.325, 0.426 mg/kg, 4> B GERIZL R B
112 £ F01.47 fi% . LEIDRLIR B0 & 70 $01.0% 1, 2 Fh
BB P IPAES S #7351 90.498. 2.997 mg/kg, A
YRR R SRR B 1.20 5 507.20 %5 . BE K
HO.5%HF, & BRSSO H B P DEHP & 2 R
K 480 £51.962 mg/kg.

AR, 2RE, SEDMR RS E R,
BB ISPAEs f S — B RREE N TEMRL At
JR T S O R S BL R, PEXRRMS 75 Y fE /158 T PP
LA, 2 EMHDBP. DEHP. IPAEs? &#JiPE
B A8 Ry B N TR G N, {H PP 2348 0F
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Rk, 7ESRRARE . SEMFAMEZET, BEE
WA MR A BTN E Gl S B E R T
TR, X RHIDELI TR B 5 Gefe I mT
REIE 5 R AR G
22 VRRLAR TR S B0 M T R

PPYR 248 . PESDRIAS BRI BN 8 A2 RIS K v B
T PAESII I LR34,

£33  AAFRE SRR R EEE WP PAES S B
Table3 Contents of PAEs in pressed oil from peanut with different
amounts of plastic impurities
mg/kg

YRI5 NE  DMP DEP DIBP DBP BBP DEHP XPAEs

0.0% 0.010 ND 0.036 ND 0.074 0.240 0.360
0.5% PP#i4i4% 0.021 0.012 0.045 0.040 0.090 0.629 0.837
1.0% PP 2148 0.024 0.010 0.147 0232 0.799 0.849 2.061
0.5% PEZEIE  0.019 0.163 0.943 0.057 1.560 0.589 3.331
1.0% PES RIS 0.021 0.286 1.132 0.093 1.827 0.717 4.076

HAR3W AN, BT & A SRR N, EERmS
SPAEsEH &1k . fAERAT BRI MmN, EEEMmF
IPAEs. DEHP. DBP# hi%)5°40.360. 0.240 mg/kg i
At 50.5% PP4i IR (464 5 12 il FZPAEs,
DEHP. DBP% &4 750.837. 0.629. 0.040 mg/kg;
£0.5% PEYE RIS B {64 T £l FEPAEs., DEHP,
DBP& &4y 5°593.331. 0.589. 0.057 mg/kg; H AT LA
B H R R A IR T, R R I R R AR
I, FLAS [EIRA R SRk 2 Jo e R W B TS G B AN
Ao YERMEFR R E D BON1.0%N, SPPYwLS LA 5
FE M ZPAEs. DEHP. DBPZ 747 42.061, 0.849,
0.232 mg/kg, TPAEs. DEHP & &R A& R AL 5N 5.73 %
F3.54 fi5; SPEBRSAEA FVEE I HEPAEs. DEHP,
DBP& & 455 44.076. 0.717. 0.093 mg/kg, XPAEs.
DEHP4 & B A SR 2 JFAf 11.32 £5512.99 {2, M
IPAEs T &K E, EEBIRRE 7 HAHFE %M, PE
HIRLAR L PP ST M B 175 e By ™ H

4 AFRAREBMEGER R EREN T HPAES &
Table4 Contents of PAEs in pressed oil from rapeseed with different

amounts of plastic impurities
mg/kg

YRR E  DMP  DEP DIBP DBP BBP DEHP XPAEs

0.0% 0.028 0.007 0.250 0.188 0.117 ND  0.590
0.5% PP4i#4i4%  0.021 0.015 0.037 0.187 0.059 0.636 0.955
1.0% PP4iZi4%  0.021 0.017 0.042 0.249 0.058 0.817 1.204
0.5% PE¥EILE  0.025 0.009 0.071 0330 0.063 ND 0.498
1.0% PE¥E R4S 0.026 0.041 0.049 0.274 0.061 0.793 1.244

MRATT R, SRS BRI, R
HDEHP& &R EHIN . A& R, 2 EEE
M EZPAEs. DEHP. DBP& &)%) 50.590 mg/kg. K
6 HF10.188 mg/kg; PPImZILS i & /0 HUN 1.0% 0, EME
FEiliHZPAEs. DEHP. DBP% &4>%I41.204, 0.817.
0.249 mg/kg; PEW RN FES M NI.0%N, EKEE
M SPAEs, DEHP., DBP% & 47 1.244, 0.793,
0.274 mg/kg; JCWRPPYLULSIA RPEM RIS, M &
SFHONT.0%, FEMEEMPEPAEs S EIG N1 50 F.
B A YRR 2% U 5 BN 0.5% 0, I SEAT IR M B i
AT B 5 R B IR R AT B 0 B AR LL, R
2, X SR R R A L AR 2

Sk EE, BEE LA AR SR R R 2 B
B0, i ECE I T PAES I S R BE 2 B 0. SR A
IR, BRI MR TS RAE AR Sk
FFIPAES 148 &35 °41.130. 0.503 mg/kg. PPi#i4s
FEHINOS% 1.0%0], FeA4 M HPAES 38 05N
1538, 2245 mg/kg, 73 AINANE AR 11.36 £5F11.99 £i%:
P PAEs T3 &% & 73 711 90.684. 0.851 mg/kg,
I3 BINANE AT 1,36 f5811.69 fi5. PEHIRMS & 5437
HO0.5% 1.0%F, 64 AR R FPAES -3 & &4y
W1592.810+ 3.391 mg/kgAl1.556. 2.121 mg/kg, 235l N4
AT I2.49. 3.00 f5F13.09. 4.22 {5, Sk EPES
BHR LS A PP 4R B I 2 PAEsTS J B XS 5K, 12
H LU R MR 1145 1) 7 1l SZ PAE 1) 5 28 XU T 1

3 & #

T AR AT A ST R AT 1 SRE SR A TR BB TE ) il
3 g IR, TR R i A 2 TR MR, 9B
LR PAEsY) Bl dl i FEIE R 2 B, B
HHPAEs & A A FIFE B 3N, JF H & Wk 2R i
[, B ECE S SPAEs S R AL E 2 0. PP
SRR HON0.5% I, A6 A A SE K 3 B P PAES P 1)
S NS B 2R B 1,36 15 M11.36 %, PEYARIAS R
B N0 5%, A6 A AN SR A HPAES T & =
YNSRI 192,49 £5F13.09 155 PPYm 248 i & 4y
HON1.0%0, FEA4 AN SEN I FPAEs & & 70 A &
F TS I1.99 f5F11.69 fi5; PEYMIRMS R &4 40N1.0%
B, 2 A g PAEs & & 43 A 2 S 93,00 £ A0
4.22 £ X UL B RS AT PESDEHE L PP 2R 2R A8 %)
B 2 AT TS G 0 AR BE K . 7E [ i 98 ) 4% J5 R A
7] o7 2 7 ) 26, 3R H R B R M R R 2B A 7
CEER, BUEBEREH1.0% PEARASE ST,
e 2 1B DEHP & & (1.893 mg/kg) =T EHEE
M AR (0.717 mg/kg) 5 AR H BN P DEHPH &
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