4dezk @ Ex%e

~ ~ S LY A
A3 X Rk R PAESTT 2RI A {12 B XU T4y
SEE, HHE?, RER"C, FTEE"?, WEK"?, KeE
1. TR BN AR (F0 316000 ) ; 2. B RifFAS R EEIEEN P& (Fib 316000) ;
3L EFRFERSHFFR (FD 316000 )

B s AT RENSITANRFEAER AR L, KA QUEChERS— AR B AL ik & 167 4R = 7
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Pollution Status and Health Risk Assessment of Phthalate Esters in Fruits

and Vegetables in Different Regions of Zhejiang Province
SHI Meijia" ?*, ZHU Shijun"?, WU Yichun"?, LUO Haijun"?, GUO Haibo"? ZHU Xianyan®
1. Zhoushan Institute of Food and Drug Inspection and Testing (Zhoushan 316000);
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3. College of Food and Pharmacy, Zhejiang Ocean University (Zhoushan 316000)
Abstract  Using 517 fruit and vegetable samples collected from seven cities in Zhejiang Province as research objects, the
content of 16 phthalate esters (PAEs) was determined by QUEChERS and GC-MS, and the pollution analysis and health risk
assessment were carried out. The results showed that the range of X16PAEs in fruit and vegetable samples in protected vegetable
fields in Zhejiang Province was 0.72-4 394.75 pg/kg, the average content was 103.30 pg/kg, the detection rate was 100%,
and the monomers with high detection rate were DIBP, DBP, DEHP and DEP. Among fruits and vegetables in seven cities, the
order of average PAEs content was: Huzhou, Hangzhou, Jiaxing, Shaoxing, Wenzhou, Zhoushan, Ningbo. The contents of
PAEs in different types of fruits and vegetables were compared. The higher contents were leafy vegetables, beans and bulbs
in vegetables, and citrus and berries in fruits. Health risk assessment: PAEs have low risk of non-carcinogenic and carcinogenic

intake through fruits and vegetables, and there was no potential risk of estrogen effect in general.

Keywords PAEs; content; health risk
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COKFHPIRAE, ASERRE A, S BRI A0 e/
mLATRPRER, T0~8 CIAF. IEC ke, A, LR
g (HPLCZL, HEZGERAHaRAR ) 5 #2
B RS g T AR () FBR A A,
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HP-5MSiftE (30 mx 250 pm x 0.25 pm) , #
FECTRBE280 °C, AAriidbee, HIRFEF . winiEE
60 °C, 1###1.0 min, PA20 C/minf}%220 C ({#4F1.0
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Y 6PAEs 92.84 nd~324.99 36.82 i - - - A S
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kg, BT T25108.05 po/kgflii2.2£106.74 ng/kg,
HAWRE2S . US EPALEIEHIF6FIPAES B & &
( X 6PAEs) T2 E56.58 pg/kg, FHUEM3EAE
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DMP1 DEP1 DIBP1 DEHP1

Y.5PAEsl

DMP2 DEP2 DIBP2
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R EEQ/KE40.48 ng Eu/d, TZEMEEQ/K -5
F140.67 ng Ey/d, TSR Byl E MERER 5 B m Y
B KESFHEEQ/KT-40.20 ng Ey/d, HHEZEY
EEQ/KF-fi¢ 155 40.39 ng B /d. {EXT )P PAESIELERY
WMEM RN D, WA — AR R R E, &%
SCHR[23 17K IVEEQIAH0.27 ng EL/LIN,  glosxf T8
GREIE . WA R BED f— 4.5 em, BAIRBUR
HTAE, YT R MU R EEQRA R AKX T A
TR FEE RIS A A B % & T PAESs
IEEQE18.91 ng E,/d, sk ME R A0 2 AL T &
FHH

=3 AERBGHMERRERLA $4%: ngE,/d
m % EEQ FIEEQ

#E Fa R K 0.53 0.48
HEES 0.51
EERE 0.22
2k 0.67
HFEE 0.45
INE 0.20
SRE R 0.48
KA K 0.63

KR R E 0.12 0.20
=R % 0.091
e 0.15
FRE 0.21
G % 0.39
o £ 0.17

3 #ig

(1) Wb X SR EE H 1 6RP SR8 — F IR TR S A
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(3) X WA R b AT AR SR KU TG . 2
SETE RSP AT TE MR SOV T A, & PAEsH i
FEATGR IR AT G BT REPER), HAR 5
JRURS: BT T 4532 B A, S8 RA TV X R B A
LA

SE k-

[1] 3R &, 2 8L B840 W 3% PARK — FER B (PAEs) %9
). FFEFELM, 2011, 25(2): 76—79.

[2] KONG S F, JI'Y Q, LIU C, et al. Diversities of phthalate
esters in suburban agricultural soils and wasteland soil
appeared with urbanization in China[J]. Environmental

-3 R Kk A AL }
330- (As T Y2023 F 54455 6 1

Pollution, 2012, 170: 161—168.

[3] SEYOUM A, PRADHAN A. Effect of phthalates on
development, reproduction, fat metabolism and lifespan in
Daphnia magnalJ]. Science of the Total Environment, 2019,
654: 969—977.

[4] CATQ Y, MO C H, WU Q T, et al. The status of soil
contamination by semivolatile organic chemicals (SVOCs) in
China: A review[J]. Science of the Total Environment, 2008,
389(2/3): 209—224.

[5] WANG J, LUO Y M, TENG Y, et al. Soil contamination
by phthalate esters in Chinese intensive vegetable production
systems with different modes of use of plastic fifilm[J].
Environmental Pollution, 2013, 180: 265—273.

(6] K&, $ALLE, B4R E, 5. i 5 S PARE = W EL A 69 4]
Bk B R 3R AE )], P B A 524k, 2020, 20(5): 258—265.
(7] Moz, FRA, RATAE, F. AL A RT B RIEREREA

KRIAFR[]. PERG EFLE, 2011, 12(2): 38—41.

[8] F 3x. #RIAK AR o o 4R = 7 B2 5 49 5 A 45 AR R
ARREREFAED]. 7 M &I T K F, 2019.

[9] 4, &b, £, F. sz = A BB RBRF R
ARRZ W BRBs (PAEs) 15 oA A AE[]]. FRIEALE, 20106,
36(1): 317—324.

[10] & F A, &ER, B7R, F KREBBERMAER TR
B (PAEs) 75 % B 4z A4 B H AR B R B R[], R IR
$E3R. 2019, 38(10): 2239—2250.

[11] PAAREFPERREAMRELER A, PAAREFE
RERAHH, BEFTHERELLER. RHEL2ETAFE
A e PR 2 KR B IRE: GB 2763—2021[S]. L7 F
Rk s RRAE, 2021,

[12] WANG J, CHEN G C, CHRISTIE P, et al. Occurrence
and risk assessment of phthalate esters (PAEs) in vegetables
and soils of suburban plastic fifilm greenhouses[J]. Science of
the Total Environment, 2015, 523: 129—137.

[13] MO C H, CAI Q Y, TANG S R, et al. Polycyclic aromatic
hydrocarbons and phthalic acid esters in vegetables from nine
farms of the Pearl River Delta, South ChinalJ]. Archives of
Environmental Contamination and Toxicology, 2009, 56(2):
181—-189.

[14] ZBeA&. o B AR & P ARK = BR B 05 J R LR
RERGIFHED]. &F: & FI%, 2021,

[15] 54, ZAF, /o, 5. FHTERRFRR PR
WERBG A ()). FRIEH L&, 2014, 31(6): 543—544.
[16] & WAy, FI4. #7458 7% RSN P AR K = W 85 85 77 K

MEREEFRE RIS T-AE]]. B S% 4P, 2022(2): 49-52.

[17] GUO Y, ZHANG Z F, LIU L Y, et al. Occurrence and
Profiles of Phthalates in Foodstuffs from China and Their
Implications for Human Exposure[J]. Journal of Agricultural

and Food Chemistry, 2012, 60(27): 6913—6919.



423

s PR AL B3 s o
HREZ R RTINS S ENET EFEZMR
FEH, KREE, BT, FTEE, BPEE*
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B As—AeRenlEag 2k PR E A A £ B A0 S RURAM Gk ik (HPLC), SR8 %37 7 =49 14
EHE . SRR HTO0%E) TEEAR 5 3 B o S KA BAR IR, VAR 1.0 mL/min, A7 ZIA81- A4 skBi4h (1.225 6 g—
850 mL) + ZJE+AE R =850+150+126; 222 nmA=280 nmik K45 M 4% 2 E A4 & £ B, AT 7 ik T R 4%
075 ik F IR R T E AR . SREW, E R KA R AR K T0.999, WK R G, HEESF, £ —FT
FOME ik, B ERKTF A%, A EFk=20F, 4R ZE el £ FB AT AT HE S H A +0.27 mg/ghe +0.25
mg/g, HREZFE N PR EZ E A EBAEN A H521 1027 mg/gfe5.43+0.25 mg/g, EF FHBETIE, THAT > 5
Wdx, T2 F i Pak L A Y A B e Rk

KR ARZE R AREE; fAEFEB; AR FRIE; R E LT

Methodological Validation for the Content Determination of Two Efficacy

Components in the Melatonin Tablet
LI Junbo, OUYANG Haoxu, GUO Dan, LI Xuefeng, YU Xiaoyi*
Perfect (Guangdong) Co., Ltd. (Zhongshan 528451)

Abstract  Establish a method for the simultaneous determination of Melatonin and Vitamin By in the Melatonin Tablet by
high performance liquid chromatography (HPLC), and evaluate the uncertainty of new method. The research extract sample
was tested by 70% ethanol ultrasonic, then diluted the extract by pure water. The chromatographic conditions were as follows:
flow rate 1.0 mL/min, and the elution by mobile phase of 1-decane sulfonic acid sodium salt (1.225 6 g—850 mL)+acetonitrile+
phosphoric acid=850+150+1. The detection wavelengths of 222 nm and 280 nm were used to measure melatonin and vitamin
B¢. Methodological verification and uncertainty evaluation were proceeded for the new method. The results showed that the
linear correlation R value of the method was higher than 0.999. In addition, this method could possess high recovery rate and
precision, which meant these research method was reliable. When confidence level was 95% and coverage factor k was 2, the
expanded uncertainty of melatonin and vitamin B, was +£0.27 mg/g and +0.25 mg/g, and the content of melatonin and vitamin
Bg was 5.21£0.27 mg/g and 5.43+£0.25 mg/g. Thus, the new method was reliable, which could use to monitor product. It had

positive impact on increasing detection efficiency of melatonin and vitamin By in the melatonin tablet.
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