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Pullution status and source analysis of phthalate plasticizers in
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Abstract:In order to provide a reference for the risk control of Zanthoxylum bungeanum oil processing
enterprises and the safety supervision and management of Zanthoxylum bungeanum oil, the pollution
status and sources of phthalate plasticizers in Zanthoxylum bungeanum oil were analyzed. The contents of
dibutyl phthalate (DBP) and bis(2 — ethylhexyl ) phthalate ( DEHP) in 92 Zanthoxylum bungeanum oil
samples were determined by gas chromatography — mass spectrometry and their pollution sources were
analyzed. The results showed that there were different degrees of plasticizer pollution in Zanthoxylum
bungeanum oil on the present market. The detection rate of DBP was 74.00% and its content was in the
range of 0. 07 —10.59 mg/kg. The detection rate of DEHP was 93.48% and its content was in the range
of 0.07 — 1. 86 mg/kg. The over — standard rates of DBP and DEHP were 17. 39% and 1. 09% ,
respectively. The detection rate and average content of DBP and DEHP in Zanthoxylum bungeanum oil
increased with the increase of amides content. Raw materials and production contact materials were the
main pollution sources of phthalate plasticizers in Zanthoxylum bungeanum oil. To sum up, there is
plasticizer pollution risk in Zanthoxylum bungeanum oil on the market, the monitoring of raw materials

should be strengthened, and plasticizer risk
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Table 1 Monitoring ions

WwEY  REBHE/min EVER T (m/z) ERET(n/2)

DBP 10.910 205,104 149
DEHP 17.034 167,279 149
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Table 2 Plasticizer content in Zanthoxylum bungeanum oil

AR & B/ (mg/kg) . AR SR/ (mg/kg)
EELE R - B b 2 -
DBP DEHP DBP DEHP
1 0.09 +0.00 0.52+0.24 26 0.11 +0.05 1.00 +0.13
2 0.08 +0.01 0.32+0.10 27 0.15+0.07 0.09 +0.04
3 0.07 +0.02 - 28 0.07 +0.00 0.15 +£0.05
4 - - 29 0.08 £0.05 0.24 £0.03
5 0.14 £0.05 0.73 £0.06 30 - 0.33 £0.05
6 0.12 +0.03 0.10 +0.05 31 0.09 +0.03 0.28 +0.10
7 0.07 £0.01 0.08 +0.01 32 0.20 +0.08 0.19 +0.08
8 - - 33 0.35+0.09 0.36 +0. 10
9 - 34 - 0.14 +0.06
10 0.07 +0.03 1.02 +0.03 35 - 0.16 £0.04
11 0.09 £0.02 0.16 £0.10 36 0.14 £0.05 0.37 £0.11
12 - 0.23 £0.03 37 0.20 £0.05 0.44 £0.09
13 0.17 £0.05 0.33 £0.05 38 0.10 £0.05 0.29 £0.03
14 0.15+0.07 0.08 +0.09 39 - 0.28 +0.05
15 0.11 £0.05 0.50 £0.15 40 0.10+0.01 0.30 +0.12
16 2.28 +0.10 0.25 +0.05 41 0.27 +0.15
17 - 0.11 £0.02 42 0.10 +0.01 0.28 +0.11
18 - 0.19 +0.02 43 0.11 £0.06 0.51+0.14
19 0.07 £0.02 0.79 £0.18 44 - 0.44 £0.03
20 0.17 £0.04 0.19 £0.02 45 0.11 £0.05 0.69 £0.01
21 0.16 +0.08 0.39 +0.06 46 0.19 +0.07 0.18 +0.00
22 - 0.40 £0.10 47 - 0.22 £0.09
23 0.17 +0.06 1.27 £0.20 48 0.22 +0.02 0.47 £0.01
24 0.16 £0.05 0.15+0.10 49 0.10 +0.00 0.23 +0.00
25 0.11 £0.03 0.11 £0.06 50 - 0.29 £0.02
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R 2
B IR 5 i/ (mg/kg) B 2 IAAETR) &/ (mg/kg)
DBP DEHP DBP DEHP

51 - 0.29 +0.02 72 - 0.27 +0.01
52 0.18 £0.03 73 - 0.07 £0.00
53 0.16 £0.08 0.15 +£0.00 74 - 0.40 £0.03
54 0.42 £0.01 0.42 £0.03 75 0.35 +0.08 0.32£0.01
55 0.20 £0.00 0.21 £0.02 76 0.28 £0.03 0.51 £0.04
56 0.18 £0.01 0.96 £0.5 77 10.59 £0.95 0.61 £0.01
57 - 0.17 £0.08 78 0.75+0.13 0.60 £0.08
58 0.19 £0.01 0.64 £0.05 79 0.37 £0.10 0.16 £0.02
59 - 0.53 +0.03 80 0.86 +0.09 0.85+0.10
60 0.07 £0.00 1.05+£0.17 81 0.49 £0.05 1.86 £0.13
61 0.25+0.02 - 82 0.33 £0.06 0.54 £0.02
62 0.22 £0.11 83 0.48 £0.11 0.81 +£0.03
63 0.09 £0.01 0.21 £0.01 84 0.33 +0.05 1.13 £0.15
64 0.13 £0.03 0.29 £0.02 85 0.33 £0.03 0.73 £0.6
65 - 0.42 £0.05 86 0.28 +0.07 1.22 +0.07
66 0.17 £0.01 0.61 £0.03 87 0.13 £0.00 1.02 £0.01
67 0.29 +0.05 0.23 +0.08 88 0.17 £0.02 1.19 +0.03
68 0.10 £0.02 89 0.29 £0.06 1.21 £0.06
69 0.22 £0.03 0.50 £0.24 90 0.19 +0.01 1.00 +0.01
70 0.11 £0.00 1.08 £0.09 91 1.49 £0.15 1.13 £0.05
71 0.33 £0.02 0.27 £0.00 92 0.31+£0.02 0.93 £0.11
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Note: —. Not detected. The same below
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Fig.1 Relationship between contents of plasticizer and

amide in Zanthoxylum bungeanum oil

MEL T AT AT i B AEARGH R T 5 , 28 A5
R 3R 2 ARG K. BRI O ~3 mg/g 3 ~
5 mg/g KT 5 mg/g 3 AIFE i DBP £t #5351
66.67% \72. 88% .85.71% , HAEWKJE KT 3 mg/g
LA A SRR BRI R T 5 mg/g B A5
REGh 5 47.62% , 1T DEHP £ Hi 243 51K 66. 67% |
96.61% 100% , LA TERRE KT 5 mg/g A 1 4
AR o AT, AEARH 28 AL 70 A
A1 o PR BRI INA LT

AEABCI B JOR FEE 5 HC A= 7 AR G, ZE A A
PETEEEA PR AR AR R G S CO, A



70 CHINA OILS AND FATS

2025 Vol. 50 No. 1

B, FErb PR R AR AR M P D 2R B AR
JEURL, il 5 CO, 2L T AERUN OB, I, 735
A 10 HEYRAS [F) T Z AL R )RR EE A AL I 2L
e EA T A RIREM , 45 2R A3 3 PR o

®3 FRIZHMHENRERELTISE
Table 3 Contents of plasticizer and amide in Zanthoxylum

bungeanum oil produced by different processes

AL & R/ (mg/kg)

"
Le WREL/ (me/6) DBP DEHP

WIS CO M 203.66£10.72  1.50+1.10  3.77+1.77
IR 18.16+1.95  0.43+0.22  1.70 £0.89
iz 2.52+0.30  0.12£0.07  0.19+0.02

e 3 W LLE AR T2 AR 7 1Y 46 B R 3
22 AR, R E g 1 T2 A R o B b
PTIIR AR T 252 A 4 $ B A A AR A8 550
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J7 B R AESEAE AR, 15 20 () A6 AU PR BE R AL 7
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Table 4 Plasticizer content in Zanthoxylum bungeanum

o Ruth /% SRLIE (mg/ke)

m DBP  DEHP DBP DEHP
GEIEHL 20 30 0.07~0.08 0.18 ~0.25
TAER 100 100 0.27~0.44  0.15~0.66
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Table 5 Effect of impurities on plasticizer content in

Zanthoxylum bungeanum oil mg/kg
i DBP DEHP
YR 22 - 4.21+0.13
Je et - 0.12+0.05
ARl 8.79 £0.31 -
P i 0.22 £0.02 12.92 £0.58
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