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Development and validation of a method for the determination of total fatty acid esters of
chloropropanols in edible vegetable oils by gas chromatography-mass spectrometry
GONG Rui, MIAO Hong, JIN Shao-ming, JIANG Xiao-ming, HOU Jing, YANG Yong, LU Yue-peng
( Wuhan Institute for Food and Cosmetic Control, Hubei Wuhan 430012, China)

Abstract; Objective To establish a method for the simultaneous determination of total fatty acid esters of 4
chloropropanols including 3-monochloropropane-1, 2-diol (3-MCPD esters) , 2-monochloropropane-1, 3-diol (2-MCPD esters) ,
1, 3-dichloropropan-2-ol (1, 3-DCP esters) and 2, 3-dichloropropan-1-ol (2,3-DCP esters) in edible vegetable oils by gas
chromatography-mass spectrometry ( GC-MS). Methods The edible vegetable oil samples were dissolved in tert-butyl
methyl ether/acetic ether, followed by ester cleavage reaction using sodium methylate/methanol as the reagent. The
solution was neutralized with acetic acid and cleaned up with hexane, then purified by matrix solid-supported liquid-liquid
extraction using diatomaceous earth as the sorbent. After being derivatized with heptafluoro butyrylimidazole ( HFBI), the
analytes were detected by GC-MS and quantified by the multi-isotopic internal standards. Results Validated by five
inspection and research institutes, a good linear relationship between peak area and concentrations was obtained within the
range of 0. 02-0. 4 mg/L with correlation coefficients () above 0. 999 for 4 kinds of chloropropanols esters ( calculated as
dissociated chloropropanols). Recoveries ranged from 78.5% to 109. 8% at spiked levels ranging from 0.2 to 2 mg/kg,
and the relative standard deviations ( RSDs) were in the range of 2. 2% -18. 8% . The limits of detection were 0.1 mg/kg
for all the chloropropanols esters. Conclusion The collaborative validate test results validated by five inspection and
research institutes and proficiency test results of the official Food Analysis Performance Assessment Scheme ( FAPAS)
indicated that the method presented a good linear relationship, and is low-cost, accurate and sensitive, suitable for the

determination of total fatty acid esters of chloropropanols in edible vegetable oils.

Key words; Chloropropanols esters; gas chromatography-mass spectrometry; edible vegetable oils; determination;
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Table 1

Quantitation and monitoring ions for the derivatives

of chloropropanols and internal standards

B i oy JR——
et [ i
1,3-DCP 15544 10. 505 77,175, 277 275
ds-1,3-DCP fii 4= 9 10. 292 81, 278, 280 79
2,3-DCP fi4: 4 11.229 77, 111, 253 75
ds-2,3-DCP 159 11.033 81, 116, 257 79
3-MCPD /£ %) 14.217 289, 291, 275 253
d;-3-MCPD fii £ ¥ 14. 030 278, 294, 296 257
2-MCPD /£ ¥ 14.583 111, 277, 275 253
dy-2-MCPD fii 4= 9 14. 404 116, 280, 278 257
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Figure 1 Total ion chromatogram (TIC) of the derivatives

of chloropropanols and internal standards
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Table 2 Regression equation and detection limits

N LR LIPS LOD

ad L) AT 2 /(mg/ke)
3-MCPD 0.01~1.0 y=3.705x-0.1969 0.999 4 0.1
2-MCPD  0.01 ~1.0 y=2.499x —0.0802 0.999 7 0.1
1,3-DCP 0.01 ~1.0 y=2.021x~0.1005 0.999 7 0.1
2,3-DCP 0.01 ~1.0 y=2.789x-0.0287 0.999 4 0.1

2.5 D7 RN 9 RE A UEGR

DA 1R G000 M ORIl A 5 BT, R R O K i I
AR 0.2 A1 1 ml 1 mg/L (% 3-—ffi J§ Ik -2-54 N
T 3-F-1, 240 T EE XA AR R g L 1,3-DCP 12, 3-
DCP & & br i FH % W (FH i 1,3-DCP R F1 2, 3-
DCP Jis 5 #E i K JC ik 9 S8, LA 1,3-DCP Al 2, 3-
DCP FEATIbx I E %) ,7E 0. 4 F12. 0 mg/kg W4~
AN TR 0 e BE 7K 3 AT b [l i 28K 59, SF- A7 A%
6 I FE i, LASE FAR (4 8150 36 7R 7 16 1 HE A B
DA [T se 28 1) A X5 A o A 22 (RSD) Fom 7 15 i kG
WAL AR 30 Dok G Ee g5 R AT DL
SN EER Y 25 KO- 25 H A 0 B SR AE 94.0% ~
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Table 3  Results of relative standard deviations and recoveries

2.6 JrkEE

5 RS 5P X7 BT T R, 45 0 0 &
4, G5 R FW 2B UF 4 B & W BB 7E 0.02 ~
0.4 mg/LiE [l N & R 4F, & 1 R 35 68 35 3|
0. 1 mg/kg, £ 1A BT b 9 Jnn A [a] e it 56 45 2 R

o 25 EUIn AR K SF- e (H m] i RSD -
" /(mg/kg)  /(mg'kg) /% /% W, 7E 0.2 ~ 2.0 mg/kg /K 89 I g B e R A
- 0.4 0371 k2 S 78.59% ~109. 8% 2 ], [T 55 16 H X% H7 ot 2 1
2.0 1.879 94.0 6.2 N R > 5 i ek o3
2.2% ~18. 8% Z[al , ik Wi 7 1 9 o o A 0K
2-MCPD [ 0.4 0.431 107.7 2.3
" 2.0 1.955 97.7 2.5 R4 .
! e 04 0we 0.0 2 R, o 5 22 2 LR B A5 10 ) 5 5 %
2.0 2.121 106.0 2.2 N . S v EURTN
o4 o a0s 1013 3 P g8 — A 1 0 RE i CRR AR ), e 3-
2,3-DCP ’ ’ ’ ’ S 2 S 3p
3-De 2.0 1.983 99. 1 5.6 MCPD 2% {H N 4. 68 mg/kg, 5 ZHLAE XS % i
F4 S FIRW ML Iy Bk B UE S R
Table 4  Results of verification by five inspection and research institutes
Bt Hi LRV Kzt R fgroKF RECIELIES RSD
G ” /(mg/L) /(mg/kg) /(mg/kg) /% /%
3-MCPD fig 0.01 ~1.0 0.1 0.4.2.0 94.0 ~94.2 5.8~6.2
| 2-MCPD fig 0.01 ~1.0 0.1 0.4.2.0 97.7 ~107.7 2.3~2.5
1,3-DCP fig 0.01~1.0 0.1 0.4.2.0 106.0 ~109.0 2.2~2.6
2,3-DCP fig 0.01 ~1.0 0.1 0.4.2.0 99.1 ~101.5 3.3~5.6
3-MCPD fig 0.01 ~0.4 0.1 0.4.2.0 92.7 ~100. 6 7.8~13.6
) 2-MCPD fig 0.01 ~0.4 0.1 0.4.2.0 85.0~91.8 8.2~16.4
1,3-DCP fig 0.01 ~0.4 0.1 0.4.2.0 78.5 ~87.5 9.4 ~18.8
2,3-DCP fig 0.01 ~0.4 0.1 0.4.2.0 99.0 ~109. 8 6.2~11.2
3-MCPD fig 0.02~0.5 0.1 0.2.0.4 94.8 ~95.4 4.9~5.6
3 2-MCPD fig 0.02~0.5 0.1 0.2.0.4 87.3 ~88.4 6.3~7.8
1,3-DCP fig 0.02~0.5 0.1 0.2.0.4 91.7 ~96.0 11.9 ~12.5
2,3-DCP fig 0.02~0.5 0.1 0.2.0.4 86.0 ~86.7 8.8~9.4
3-MCPD fig 0.005 ~0.5 0.1 0.4.1.0 97.2 ~98.5 4.3~6.5
4 2-MCPD fig 0.005 ~0.5 0.1 0.4.1.0 102 ~ 105 3.9~5.2
1,3-DCP fig 0.005 ~0.5 0.1 0.4.1.0 98.5~99.3 3.4~6.9
2,3-DCP fig 0.005 ~0.5 0.1 0.4.1.0 103 ~ 106 4.4~7.1
3-MCPD fig 0.005 ~0.4 0.1 0.2.0.5.1.0 94.7 ~102.8 8.2~12.5
5 2-MCPD fig 0.005 ~0.4 0.1 0.2.0.5.1.0 84.0~102.3 9.3~13.9
1,3-DCP fig 0.005 ~0.4 0.1 0.2.0.5.1.0 94.1 ~105.1 7.7~15.2
2,3-DCP fig 0.005 ~0.4 0.1 0.2.0.5.1.0 88.9 ~95.0 9.3~14.3

Fedh iy 3-MCPD 5 &5 2 2EAT 7 I % (P17 I 5E 5
UK, DN S PR R 0T 5% 22 T AH X A o4 i 22 445 2R UL
S HURER S ZHM R E S5 R 5 Z % H R
XF R 2E B /NT 20% , E W %L AR A [F] 52 5 =5 8] 7Y
PP R

£S5 5 ZREHUAGIAE S I E LR (n=5)
Table 5 Determination results of 3-MCPD in the test sample

by five inspection and research institutes

Bk Al W e -2 {5 RSD AHX R 22
It /(mg/kg) /(mg/kg) /% /%

1 4. 68 5.41 2.7 15.6

2 4.68 5. 00 9.3 6.8

3 4. 68 4.59 4.3 1.9

4 4. 68 5.31 1.5 13.5

5 4. 68 4.92 6.3 5.1
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U9 UEAE SAR Pk R ) 3-MCPD 5 3 2 . UK BE T 5
UEE BRI 40 30K % 20, 3-MCPD [ig % & 1 &
BRGEHE 9 0.579 mg/kg ™' o [ Z %4 KU VF
il L 2S8R otk R B8 BT SR A i ik T A
3-MCPDJig (1 i 4> 5 & 0.705 F1 0.723 mg/kg ( LA
3-MCPD i), 1 Z1 <2, B50F T ATk By n] HE M
2.8 SEBRAE SRS D

FIRAR T B A T 9 AH W Fhg 87 1n i &
A M AE fh b 4 Fh SN BERR A0 5 &L A5 R L3R
6 A& 2, 3-MCPD Ji§4 & 7F 0. 104 ~6.75 mg/kg =
6] ,2-MCPD [ig & & 7F 0. 106 ~ 2.34 mg/kg 2 [f],



—338—

i AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2016 4E55 28 55 3 #i

1,3-DCP Jis#1 2,3-DCP fis¥y At i ( <0.1 mg /kg) .

*

6 H UL R 3-MCPD g il 2-MCPD g 1) & &

Table 6  Content of 3-MCPD and 2-MCPD in edible

vegelable oils

3 NG
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T - AR , Sz T I s B R AR A 4
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kol 12 0.838  0.185-4.01  0.136  0.110 ~0.908 285 ZER I AL B AIE , 26 R G T | Il iR RS B T AR
R B30 053 L0 OSR-23 gy IR I 5 AR 9 % KR A 0 A
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Figure 2 Extracted ion chromatogram ( EIC, m/z 253) of the practical vegetable oil samples
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Ion mobility spectrometry for rapid screening of three anti-impotence

illegal drugs in health care liquor
LUO He-dong, ZHANG Can-wen, LI Ping, CAI Wei-peng, LIN Zhi-jie

( Xiamen Center for Disease Control and Prevention ,

Abstract: Objective

health liquor by electrospray ionization-ion mobility spectrometry ( ESI-IMS).

Fujian Xiamen 361021, China)

A method was developed for the rapid screening of sildenafil, vardenafil and thioaildenafil in

Methods

The samples were extracted by

ultrasound with 100% acetonitrile for 20 min and then the supernatant was diluted by 90% acetonitrile. The IMS was

operated in the positive mode at ambient pressure using ESI as the ionization source and air as drift gas and the analytes

were quantified by the matrix-matched external method. Results The calibration curves showed good linearity within the

range of 1.25-12.50, 2.00-20.00,

1.00-10. 00 mg/L for sildenafil, vardenafil and thioaildenafil, respectively. The

detection limits ( LODs) of sildenafil, vardenafil, thioaildenafil were 0.50, 0.80, 0.40 mg/L, respectively, and the

recoveries were 93.33% -121. 17% with the relative standard deviations (RSD, n =6) of 2.65% -10.00% .

were in accordance with LC-MS/MS. Conclusion

The results

The method is simple, rapid and accurate, and can be applied as a

screen method for the analysis of sildenafil, vardenafil and thioaildenafil in health care liquor.

Key words: Electrospray ionizationion mobility spectrometry ; anti-impotence drugs; health care liquor; forbidden drug;

rapid detection
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