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Determination of two chloropropanols in chicken essence

by gas chromatography

HUANG Qi ', JI Xiaojuan', WANG Dandan®
(1. School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023 ,China; 2. Zhejiang Institute for Food and Drug Control , Hangzhou 310004 ,China)

Abstract: A gas chromatographic method was developed for the determination of 3-chloropropane-1, 2-
diol (3-MCPD) and 1, 3-dichloropropan-2-ol (1, 3-DCP) in chicken essence. Matrix solid-phase
dispersion extraction(MSPD) was used to the extraction and clean-up of chloropropanols in chicken
essence. Samples were eluted from extrelut chromatography column with n-hexane. Chloropropanols
was extracted by diethyl ether, derivatised by heptafluorobutyrylimidazole(HFBI) and analyzed by gas
chromatography, using DB-5(30 m 0. 32 mm X 0. 25 pm) capillary column for separation and
electron capture detector (ECD) for detection. The method of external standards was used in

determination. Good linear relationships of the two analytes are obtained over the range of

fs HHE: 2012-09-12
EEH: #ra /o drii B £ %1 ¥ B 15 3 (2012C37065)
EER A & Fr(1980— ), B T B PR, BT EE A SO A RS



34 W TLRHE 2 e 2 4 %25 %

0.010—0. 250 mg/L,with correlation coefficients of 0. 999 1 and 0. 999 3,respectively. Average
recoveries of 3-MCPD and 1,3-DCP from chicken essence spike at three concentration levels of
0.05, 0. 10 and 0. 20 mg/kg ranging from 95. 7% to 102. 2% and 94. 5% to 99. 3%,
respectively. Both relative standard deviations are less than 5. 0% and both the limit of
quantitation(LLOQ) are 0. 01 mg/kg. The proposed method is easy to opera, rapid and accurate
for precise determination of 3-MCPD and 1,3-DCP in chicken essence with satisfactory results.
Key words: gas chromatography; 3-chloropropane-1, 2-diol; 1, 3-dichloropropan-2-ol; chicken

essence
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H i 22 5 (TDD™ , FZE K CLH1T T HVP ¥ 3-MCPD (1) B & b 7 , K38 2R HVP 1
) 3-MCPD K F 20 g/ kg » 78 [ AR KA E 1.3-DCP BT 50 pe/ke™ o HRl . %508 BE I HF 5T
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1 #MPENEE

3-MCPD #1 1,3-DCP (4 EF=99. 0%) : {8 E Merck /A7), HFBI: 22 [§ Pierce /A #A] ; Extrelut™ 20 i %
A3k FEE Merck A W) 5 1E O be (354l « & [ Sigma 24w 5 £k Ry 43 #r 4l 528 J5 48 1] S0 #h A TS 7K
TR R AN A 43 A 4, 2800 600 “CHIRE 4 h [ 152 s K S 8 Al 7K 5 XK I T A 1 8 117 5 B AR 53 A U W L 52 56 i 1
R X Sy o Hr

By GC-14C B A (0 1% AL B 7 3l 2R K6 0 2% (ECD) « H A B HE 28 ) (435 4 . J& WDB-5 (30 m X
0.32 mmX0.25 pm), JEGJEHTAE (40 em X2 em) i@ #e 28 K A% - B kA% [H AR iR 5 4% . 1 mL

2 REESHS

2.1 HmpRN L

PREGKAAE 2. 00 g, B 100 mL BEHE L 40 70 S8 A0 40 8 T CPR SO AR 3 290 . ok 4 il OF i B =
1000 mL)6 g #7415 min, A 5 g Extrelut™20 fif# BAESOR S 205 R ACHIRFEHL | em 5
TR BRIR AT 5 g Extrelut™ 20 BYBESJZHAE RS FHEIA 1 em @& B9 TR BRAR BN - A E 15 min )5
MIECREPE i L BRIG I ME A B. OF 37 250 F QB 140 mL e R 2 5 mL/min, W8 ZBEVE B . 7
W R 14 £ T JB0 W PP I JCOK BRR 4N 15 . IR4E . U 10 min J5 . 3 38 BEWRCT 40 CCHRE T &k 2 Y
0.5 mL(IZ)Z 1) e 22 5 mL B IERE . HIIE C Be vk T e % 26 Jofi . & F pe s = a8 . 9
IEC kMR = AL
2.2 THEH

¥ AR BUR 7 = R T A AR 2 2. 0 mL, A EEH G N A HFBI 50 pL, 57 B %€, 8
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BEFE MR A G - F 75 C R 30 min, BUH S BCE 2= i A S LB E W 3 mL; IR HEIR A 0. 5 min,
R A 4> B . B R IE ke i JCK BRIR AN LY 0. 3 g T ##E 5 min, fESAHEIE BT .
2.3 WMEBRRMEE

S3 A HERA R 3-MCPD F1 1,3-DCP #5#fESD 25 mg RS 43 E T 2 4 25 mL A&t . e
MR O BRVS i F E 45 A9 VR 2 1 000 mg/ L bR HEAB 25 W . IE O e i B 10 4%, B il 100 mg/ L wr[a]
VW, B 05 T IF OB e i B s iR B R 0. 10,0, 50,1, 00, 1. 50,2. 00,2. 50 mg/L MR SFRUETE R &5, H
FIRBEA MR R ZRS4 0.2 mLHIECEEARZE 2.0 mL, A HEE M A HFBI 50 pL. 37 BI85 %€,
o). H R R0 TR RE S (AT A Ak Ty M TR L 45 30 5 6 MR Y IR 0. 010~0. 250 mg/L 145 1 R 51
HFBI 17 4E Y5
2.4 SHEBIEEY

DB-5 A% EMEH .30 mX0.32 mmX0. 25 pm; A HEEE N 240 C Lk I #86 BE A 280 C s A3k
TR EE R 60 C %% 1 min, ) 4 °C/min 7+ £ 100 C A%$F 1 min, B L) 30 °C/min J} & 250 C, %
Fi5 min; AN S LA W 2.0 mL/min; $ERE 7 SO A SR TR BERE  BERE B 1.0 p s W T AR AMR
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P A I T 0 R T B € R IR I R A O T SR AT R 9 R R R TR R AT R
(¥ V2 A P T LA R YRR 2 BB 9 AR M A 8 HE AT 5 6 50 R T T A B RCRE R L IR 2 T R R L R
Extrelut™20 3 £ 3 Bl i Bk 500004 i 9 W B FT L 45 2R 38 W L Extrelut™ 20 R 1 HOR e £, AR 2
b IR B TR B PR AR HE R T 2 A5 — o W 7 UM Exerelut™ 20 i % AT 5
IR Extrelut™20 @ AL SR HRMIR G SR MR W AUR RV R E T
A H TS BURAR

SR T B 790 T J5E 25 B3 AR ity o 00 R 9 P 2 SO A 8 20 558 o T D20 A1 2 ) B9 400 B 0 € 38 A A 1
TG, IR AU E 3-MCPD il FHIE & ke L BECARFRLE 9+ D UM L BRIGH EZ I E 21, 3-DCPA
R B (=3020) K FIAE C b 7006 Mt B AT s 6 451 2%

Ve AR H ksl R SR . 3l b 12 APV A Y AR (n=6)
TAX 2 PR R R 1 PR, AR EWLRA Table 1 Recoveries of 2 elution solvents(n=6)
TR TRVENE A AR, H 2% K £, i >Rk F & Bk vk i N R, %
BB, SR 140 mL L EEPEME, MY R AT 3898, 2% L ve i ) 3-MCPD 1,3-DCP
o RO A K 5323 B e JE B2 AT AR AL L SR JE K B R LBt 99.6 98.2

LR T 88.9 82.7

BT SR o T R FH B TR B B R A L AL A TR
BT PNIET R
3.2 fTHEUFENERE
3.2.1 AT A 69k

SR T P B A A 2 RN L A AT A AR S T AR A AT B e P R R T ) R AR . AT
BT AR A L3 T BEAR (HFBLLHFBA) W ER IS CT 3R 2 S0 B N i sl BE i . = 3 &
FREF (TFAA) N, O-W = H 5-=9 L B (BSTFA) &85 . BB 25 A R K BEfT A= 3-MCPD 45 W 3t
B AL G s TEAA b HEBI (7 A= N 25 55 64T o A8 77 A= 09 A BILIR 7T 8 23 40 fff S T8 BT A » H R
ANn HEBI fii A= 9 s C AT BRI (HFBA) B 48 78 2 I T 5t vl LA  AEZ 87 9L 90T R AT R <3 B i
ANEATAEY) ;s BSTFA EEH FEXEE FE 25 (FID)™ . M2~ . kA HEBI fi7 4 5 SN B 1)
LBk W] 3 i . B HEFBI A7 AR A6 5 9 B cRe e A D 2R B0 s
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3.2.2 FTAMEKM RS

A3 FE 60.70.80,90 C &N [R] 777 A= A R B AT A AR RO AE 70~ 80 CRIUR Fefk, I Ak FE
75 C AT AAL IR s R IZ IR E T 43 BT 4E 20,30,40.,50 min, 455 2 0, 77 42 iF /8] K F 30 min J5 . 14 i 2
SIS WY Sk, PR O 5 BN B[] 30 min, 73 i B AT AR AL ] SOREE TR L 43 A 40.50.,60,70 pL (4T
AARIRR 80 & B 50 pL Y HEBI & 58 @0 R 25K . T HEDBI 3 7K B S 1, Rt 0 58 04 1 2 52 e
B Rl A R P T B R . AR T 70 Y0 B L T AUE A R I AT A AR . AT )R A
T R A B B ZE R K B i s A AR R LR .
3.3 ‘miEEHMNERE

A AL B S BT R AR A s g A A A0 A . LA TS = 1Y 2 Bl A AR DB-1 434 (30 m X
0.32 mmX0. 25 pm) Fl DB-5 (A4 (30 m<0. 32 mm X 0. 25 pm) ¥ REWE 0 H7 BR s {2 J& R F DB-5 &
AT IR A, R, PR B ] DB-5 A . Oy fufF % B e R S 0 SRAT AT Y 3 B R TN 3 1Y AR B I
], AR R S FH 7 2. 2R, rik 50 W) 2.4, fEiZ s &4 T, 3-MCPD #1 1, 3-DCP
PR BRI A] 4353 2 249 7. 23 min F1 11, 85 min, fiiAE4LJE A 3-MCPD i1 1,3-DCP #5755 335% B UL & 1, &
SR T 1) XA R £ T LI 2,

60 1,3-DCP

5 3-MCPD
5 40 3-MCPD
= 30
# 20

10

0 1 1 1 1 1 1 1 O 3 1 1 1 1 1 1 1
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B} )/min s8] /min
B 1 3-MCPD Al 1.3-DCP 47 B2 WK 3-MCPD #1 1,3-DCP
HFBI A7 4 9 O €34 Hy HEBL fir 4 4 U G P

Fig. 1 Gas chromatogram of HFBI derivatives of Fig.2  Gas chromatogram of HFBI derivatives of

3-MCPD and 1.3-DCP standards 3-MCPD and 1,3-DCP in chicken essence

3.4 ZMEXRRKWMR

3 S BOR A AR ifE 2 5] HEBL AT AW 1. 0 pL JEAEM 22 . 43 31 LL 3-MCPD Al 1, 3-DCP % it & #¢
JE S A L W TR B R AR AR AR ME 2R . 3-MCPD BRI A )5 F2 k.Y =1 136 457X —412. 62, 4 % &
BH 0.999 1;1,3-DCP [ H 7 #2k . Y =138 739X —337. 15, M R %N 0. 999 3. LEHLFEHH,2 Fsd AN
FEAE 0.010~0. 250 mg/ Ly &R R REF . 2005 . %77 5 3-MCPD #1 1,3-DCP () 5 it FR
¥ 0.01 mg/kg BEE R AT AE BT IOESR . DL 3 AR5, 7 i 0 I PR 44 9 0. 005 mg/ ke,
3.5 MARERERREMAEBEEE

B 3-MCPD Fi1 1,3-DCP 25 [ (9 XK #F i A S 56 5T, 43 5110 %€ 0. 05.,0. 10 A1 0. 20 mg/kg 3 AR AR7K
SR 3-MCPD Al 1, 3-DCP (kg [ R L I B AR X AR e 22 . BEAS KO RE 6 WK [l e 3R % K 2 3 4%
B 2, 45 K], 3-MCPD f4 [l g 278 95. 7% ~102. 2% JE Bl 5 1, 3-DCP {4 [l g R AE 94. 5% ~
99. 3% 0 LN 1 2 AE B oA 25 35 /N T 5. 000 . O VA EL A BT I o O B ORTORS % B, A5 S AN B TS
D72 AP AR ZEK

2Oy ki I R B (n=6)

Table 2 Recovery and precision of method (n=16)

_— _ R/ % RSD/ %

WK/ (g + kg D) 3-MCPD = 1.3-DCP 3-MCPD 1.3-DCP
0.05 96.9 94.5 4.5 4.9
0.10 95.7 97.1 3.8 3.6
0. 20 102. 2 99.3 3.2 4.6
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3.6 IBHEE MG

K F S 30 T vE R T A b 12 Ff gt B CRE R BB 10 1B 3k 120 03 XS KE 77 S AT DU E L 3R 4 A
Sn A 21 By XSRS RE L A H 3-MCPD, Gt #6517, 5%, Hodr 4 £33 i vk BE R 3 20 pe/kes 45 3 AN
13 1 M RE A b HP A 1 1, 3-DCPL K 2R o4 10, 8%, i Wk FE Y R #E i 20 pg/ke.

4 & iE

AR I B 4 57 10 5 v BE[R) I 52 A8 A5 o 3-MCPD A1 1,3-DCP % & e 3, i 53 808 8¢, i %
v FEO i 2 35/ 0N AT LAV At b 0 S XSRS e 2 A GRUPN T Y TR R B vk E R BR 0. 01 mg/kg, BETH R NG
2 o GR P E BR a  DU A 25K 5 i 50 BT AN 5 T3 S A8 TR R — R AR BT . A
T3 VAL AE T At R o AR N B TS G s v 3-MCPD AT 1, 3-DCP (1% FR & 0 5 .
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