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Pollution of 3-chloro-1, 2-propanediol ester in edible vegetable oils in some
areas of Hebei province

LIU Yin-Ping", YUN Peng, WANG Li-Ying, LU Yang, DONG Bin, CHANG Feng-Qi

(Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective To investigate the contamination of 3-monochloro-1, 2-propandiol ester (3-MCPD ester)
in edible vegetable oil on sale in some areas of Hebei province. Methods 0.1 g vegetable oil sample was obtained,
then 0.25 mol/L sodium methanol solution was used to hydrolyze 3-MCPD ester into free 3-MCPD. After purification
with diatomite column and derivatization by fluorobutyl imidazole (HFBI), the content of 3-chloropropanol ester was
determined by gas chromatography-mass spectrometry and quantified by isotope internal standard method. Results
Among the 32 samples of vegetable oil, 3-MCPD ester was found in all of the samples with a detection range of
0.15-1.32 mg/kg. The average value of 3-MCPD ester was 0.47 mg/kg. Conclusion The pollution of
3-chloropropanol ester in edible vegetable oil must be concerned continuously, especially the pollution of rapeseed
oil and peanut oil. Therefore, it is necessary to increase monitoring efforts to obtain more data and set limit standards
to ensure food safety.
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AN BB ATAE T 5 I B b i — AR B R R,
SENRIIR S SNBSS 577 . A 2004 4 [ BR EIFAR
AN GE, LR ®R 3 &-1, 2-N 8
(3-monochloro-1, 2-propandiol ester, 3-MCPD) . A
3-MCPD AU B AT, i 32 PL5 IR IR AS 5 Y
FeJIE N AEAE, B 3-SR . 2 3-GUN B A A BT
BALUS, BB 2 (A N BT A77E 14 i 0 K X A T 40 1%,
BT AR WE RS 1 3-MCPD S0 T 21 4 B A fd e

FIHT, ol AR 3- 580 P I 1 3 Ak 3 A R 0 o B,
MR & 42 JRy (European Food Safety Authority, EFSA)fE
1% 3-MCPD XN (1) & H 5 /= 7 4% 22 3% A 2 ((provisional
maximum tolerable daily intake, PMTDI)4 2 pg/kg bw!?, i
JACFA HEF7 12 4 pg/kg bwl™, WA SCHkIRIE, 3-MCPD 7
Wiy U 2 2 AR vt e S0 T

IEAERIIBISE LI, e, Wik, £, Al
PR RN AR R JSUR R R T AR £ ik AR AT 3-
SUNBEERAS o JUHORE S0 S 2 bl PG 3-SR N B
1 TE 2 R N R, A AR £ P Y 3N
PSR 1 5 S A, X T 3-SR R RS A 0 R

GB5009.191-2016 { £ it 22 4 R G pRfE £l b A N
K FAR D5 R R 2% ek A I S )0 2R FH UM €335 - 3 T EOK P
(gas chromatography-mass chromatography, GC-MS)®!, %
ik RA BRI RBUEAEREE, H GC-MS 45 A
XFBAR, I HAT i

ARBFFE ARSI GB 5009.191-2016, >R FH H A4 T
(0.5 mol/L)VE Ay 7K gt 51148 Jig s v ) 3- 58 P T P /K A i 3-8
NEE(3-MCPD), FIRESE T/ MEGAL S, Lo T B pkme A
AARAL I, GC-MS S Bkl 3-S N BElE & i, RO bR
i, XHILER M IX T B R 32 Al b Ay 3-5N
BEHES YRBCHEATIT ST, AN BRI T3-S N B R TE A
A E e B XU A 5 B o i S SR S5

2 MRIEEE

21 o ®
211 # &

2017 AFAEMACA LS . v AR IS R
REALII A& AR 0, A T T E S8
WS I, EEREE. Skt WG], 201, ¥
Witk . KA. VEE. SAMA SR . FE2E
SERFIR . RS AR, SR —S. FEACREE S Y
SO, HIROE, RS RPN, R A 32 1
RV IIAE

212 B &

DSQIUELTAH 1 5135 X (3¢ 11 Thermo 23 #]); J1600 H,
FR-CH TR INALAR ) ), Elmasonic PR JE Uk
Y= E Elma 2AF]); SW22 {EIR/KAE(HERE Julabo 2AF]);
Eyela FL75 JiE 5% 25 J A (H AR 43 50 214k #8 plbk =X 2 A1),
101-2AB 7 i $ACHE Y 8 XU M (R T T 28 S R A AT PR
NGB
2,13 KA BATRIER

EC k. W, SRS a, 8 E B A A );
3-MCPD(1 mg/mL), 3-MCPD-d5 #5ifE (1 mg/mL), (4l
98%, 3%[E Cambridge Isotope Laboratories 23 )); 7K1 H
AR (0.5 mol/L) | H 5 [ AH 43 HLAE HUFE (1500 mg/50 mL,
A S A IR PR W), ARG LR T IS ke
(%[ Sigma-Aldrich 23 7)),

22 ZWHE
22,1 AAB&EE&M

WA B (BT =99.999), “LHEE /N H] DB-5 ik
H:(30 mx0.25 mm, 0.25 pm), #iiE: 1.0 mL/min; FEFE FE
JE: 260 °C, #EFEHE: 1 L, A FHERT: FIEAEE:
50 °C, f#£4% 1 min, Ll 2 °C/min FHEZE 90 °C, LA
40 °C/min FHif % 280 °C, {-+F 3 min, JFEB4TIRE 300 °C,
45 10 min,
222 Figgt

R 280 °C; B FURIRIE: 230 °C; =
F, ¥ 25 7 P (electron impact, EI); Wil 7= e+ Wil
(selected ion monitoring, SIM), 3-MCPD L/ % 3-MCPD-d5 iy
FE BB T 0 E N m/z 253, miz 257,
223 HsEraE

FESL KA . ek FREX 0.1 g(MERAE) 0.01 o)Ay & A
YT 50 mL 3RS0, INA 500 uL HESRUT 2k 5 2
TR Z BRI AT, FRERRINA 100 pL 1.0 mg/L NARN A
WIR2), #8715 min, SRJEA 1.0 mL 0.5 mol/L -
AW, R 1 min J&, 7RV BRI LA P A &
I

DGR, il 0T 0 00 R 2 UK T 1) & PR Ak e - 33
HH3000 mg/A5)EIA Lk RS BRI, BRERRE . K
BEIR A W 4R B AL 5T [ AH A B AE U (1500 mg/50 mL)
i, A 30 mL IFE CUBEEE, TR .. fFIEC RS,
TEAEIFE R FA 15 g JBKGAI 250 mL =ffikH, #%
60 mL & s 3 IRUEML. VARG, REZRIRE
S REHE RIS B 250 mL ASORH, R .

fiide: AT ) R AL BRI BIRR SR U N 100 pL A9
TR T R, TR S, B HCE T 75 cCry L vE
BA, i 30 min, RS, WEIBIER, FHFrdPimA
2 mL 20%S LAV, STOMRAEREENE, B EEEH
AT GC-MS 43 #7 .
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H 3-MCPD FrufEVEW, FHIE COBeRiRe, Boilm— e
JE AR AR 55 TR o

K DL 25 B i 2 TR — 2B R, 0 LR B AR T T
(20, 100, 200, 400, 600 ng/mL), J:r kR 3-MCPD-d5
% FE A 100 ng/mL.

3 HREHR

3.1 M FGNTL

K% FIAZ B GB 5009.191-2016 { &2 EFR
PRt Bl b G S LR 7 R e o I ) A ik,
{BAELUT 35 AT I (1) ZEAILA 1.0 mL 0.5 mol/ Vi
- R RN 2 T, SEHBAE 15 min fHRIBGR . PIBRIY TR
SREMFAMRG, FITRNFES, 4 A% 1 min;
(2) VEWLEE, RAT 60 mL S LEsr 3 ki, Bt bRy
BT OERIR R, 000 K B AU H bt 28 T DL it
VEFL 3-MCPD f#fctt:, LA /bdE Hind e+, (3) firtk
B, A JUT TR bR (il T e/ 100 L, A2 R E TS
75 °C, P4 SEK 2 30 min, 774165 BRI
T AR 1 SE B AN PR
AL 25T, XTRFECHIRY 20, 100, 200, 400,
600 ng/mL ) 3-MCPD RNk FE TR A AR VS IR HE 700 2,
AR 3-MCPD-d5 FUHREE N 100 ng/mL . 455% BIR, 3-MCPD
e L M BN S s T AR S B R A LR e &R, I AR
7 ¥Y=0.00305881.X+0.0283196, 1*=0.9992, LA=zs K&+
ERzs LR, P 3 A (R MR LT H 58y ik A B, 1A
10 f5 M5 M L F 5 7 ¥ DU R BR o A5 7 A R
0.03 mg/kg, & FRA 0.10 mg/kg.
3.3 FAMEIREREEE

H T IRIESI T A R AR, ZRAE T B S,
TR . FERRE RIS A1 T, 12 FIRR S AT
AP BIFFHER TR, BAIIKTFES 6 K, dHTIAREIEE
ARG M E o R ER, bR ECRIE R 79.5%~

3.2

105.1%, #H X} 5 Ui 22 (relative standard deviation, RSD)7E
4.5%~10.2%z2 [, BERAJTIEER T 5E, BIME R AR
LRI FAPAS JSi#%), Bk ] FAPAS Fifs
Yibi'sk T2649QC, JETMAEYI M. 13 1 Fios, W fE
WIEGHEIE TP, Ud W Aer T 45 SR 6 7 4

1 FAPAS FiEY 3-SREEE RIZ4E R
Table 1 Results of 3-MCPD ester in FAPAS quality control

T2649QC EAE AL B2
3-SA N EEER 1610 1130~2090 ug/kg

34 oY 3-2ARENES ERNE

AR R T &R 32 A fh
T 3-EINEERR . SERA R, BEALLL 15% LI 5
BEFTPATINGE o

IAFR 2 R E5 5 o, 32 (A R A
A 3-FINEERE, KR 100%, K HTEE 0.15~1.32 mg/ke,
SEHME R 0.47 mg/kg, AN 0.33 mg/kg, AR H 32
13 IR A3 R — GRS S AE T, 335 TR b DX B F
3-SR BERR 175 YRGS — B0, TR DX D75 45 Fh
B 3-SR RS Hh R Al 32 AR R

X FAN [ R 28 0 PRI 5, U s e AR AN
[l Fir, 35 i ™ 5 0 2 B Sl RIAE AR T o A ST
D4 XN B I ep 3- 50 0 WG I 1 S R DA O 1)
DL S ECPTAl AAAF I8 4EA TR] B FH I 3-S50 e 1 2oL
WER HREEHEAL . Y XCRER) 279 (3E A b
3-ENFERR B AL EOK R 0.536 mg/kg, 3-F P EERRK) AR
PR E R A REEEARTE 0.001~1.226 pg/(kg-bw-d)=Z ],
fI&F 3-EWNELR PMTDI, [HLn] LIHEWTABFZTH 3-8
i i 72 2R K EAAILF 3-E N FERY PMTDI.

UEAEK, BEE AT B i B, 3-SR EgX
FEAERSCH: IR T 5 e ) At ko),
e 3 pow, SHAbM AL, ABFIE 3-5R BERR7E R
Y s AR R . B ER R H IR SR AR
TH, B L SR P B R 1 1 B XU TS A 25 20

F2 AALETEMEEREYH -SREERENIER

Table 2  Detection of 3-MCPD ester in different kinds of edible vegetable oils
=LY/ S F-¥{E/(mg/kg) TP (mg/kg) A /(mg/kg) LiER7/Riik 365

S 1.03 1.03 1.00~1.06 2
A6 0.49 0.24 0.15~1.32 10
Kz 0.37 0.33 0.25~0.52 10
L GRT 0.30 0.30 0.20~0.45 4
PRI 0.33 0.44 0.33~0.76 6

sk 0.47 0.33 0.15~1.32 32
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Table 3 Comparison of contamination levels of 3-MCPD ester in different regions

B AR F-HI{E/(mg/kg) i Fl/(mg/kg) PSR K% SCHkA IR
Y 0.47 0.15~1.32 32 100 EN TR
FEgREbiE 7RG 2.21 ND~5.32 93 92.5 Bt
& F A / 0~73.7 93 28 Ty
1 HRA I 0.88 0.3~2.34 28 100 5 131
£ Y 0.703 0.10~6.21 118 76.3 i
e ELiEL 7Rl 0.71 0.06~5.96 143 74.8 HE L At
4 & [8] GB 5000.191-2016 £rihic e MFhiMe £kt o P K OIS &

ARSI T 3-G N BE R 14 75 GeR BL AT
T T g BRI 3N EEER TG YR DL . SRR 3-
SN BEBR AR il P TS Qe A AR o (L, FRE H T
= 3-ENEEER R RS, [, TR 4 T R
R 3-SR TS R OL AR A, [RIIRIN SR X 3- 58 N I i
JRUS: 28 B B B s ) R AR T, X O s 2 T 9 L i 2
2 BN REREAR A B P f PR HAT B B8 5
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