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 E: BM UM G- BHRoe Atk v | e Y b dE O TR G FIE 17 R BERE N & TR
CTRPUEREL, #0)JF B S, Rxi-5ms i (30 mx0.25 mm, 0.25 um)5r&, AR ull scan,
Scan) fl% K 2R E TP &4 %, @ id QUEChERS ¥4 i Ab R Ak £ 8 7 F1 i #5 3X (selective ion monitoring,
SIM), AMrikiE . SR EREREY . 1 Ve B . 1 O3 & 2 0 BT R AR S b A 25 P iR
P 2 v 1 R S L v T A e il 1y, O PR At Ty 5 B A v v 1 BB R MR S R 253.0 pg/mL, WEIR
T3 SR Bl 546.6 pg/mL. 5o A B BRIR I E 0~5.0 pg/mL JE BN L6 R B 1F(r>0.999), ¥ HBR (limits of
detection, LODs)43 124 0.0014~0.0344 pg/mL., 0.0016~0.0217 pg/mL, & FR(limits of quantitation, LOQs)Z3 |
4 0.0048~0.1146 pg/mL . 0.0053~0.0722 pg/mL, AHX}H5 E R 22 (relative standard deviations, RSDs)43 5l N
4.6%~6.6% . 3.5%~7.6%. T£0.25. 0.50, 1.00 pg/mL 3 /N /K09 ks %k 81.4%~107.1%, RSDs
H1.9%~7.6%. SEIR  MOTIREMERTR . RS . REtdr, hAatEY bR R A T . makky
T30
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Rapid screening of food poisoning substance carbofuran by gas
chromatography-mass spectrometry

WANG Jun-Jun, WU Ying, LI Jun-Hong"

(Changzhou Center for Disease Control and Prevention, Changzhou 213001, China)

ABSTRACT: Objective To rapidly detect acute carbofuran food poisoning incidents by gas chromatography-mass
spectrometry. Methods The 17 samples were extracted by ethyl acetate, supernatant was taken and separated on
Rxi-5ms column (30 mx0.25 mm, 0.25 pm) after centrifugation. The qualitative toxic substances were retrieved by
full scan mode (Scan) and spectrum library, and quantified by external standard method by selecting ion monitoring
(SIM) and QuEChERS. Results The carbamate pesticides of carbofuran and furanol of its intermediate were
detected in residue of cold powder, 1 sample of the gastric lavagehe, 1 sample of blood and 2 samples of unknown

white powders, none of the other samples were detected, the concentration of carbofuran and furanol residues was
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253.0 pg/mL and 546.6 ug/mL, respectively. The linearity of carbofuran and furanol was good (r>0.999) in the range
of 0.1-5.0 pg/mL. The limits of detection (LODs) were 0.0014-0.0344 pg/mL and 0.0016-0.0217 pg/mL,
respectively, and the limits of quantitation (LOQs) were 0.0048-0.1146 pg/mL and 0.0053-0.0722 pg/mL,

respectively, the relative standard deviations (RSDs) were 4.6%—6.6% and 3.5%—7.6%, respectively. The average
recoveries were 81.4%—107.1% and RSDs were 1.9%—7.6% at 3 different levels of spiked concentration of 0.25, 0.50,

1.00 pg/mL. Conclusion This method is easy to operate, highly sensitive, and stable, providing a fast and efficient

detection method for acute food poisoning incidents.

KEY WORDS: acute food poisoning; gas chromatography-mass spectrometry; carbofuran
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Fig. Molecular structural formula diagram of carbofuran
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1 MR5ERZE

1.1 #H&EKIE

HEIRET YRS I, B 2 EER .
KZE. AW, ZING. W, EHIREYS 10y PESR
BEVEW 3Oy, M 3 M EAWEERE 2 4y, 33T 17
ykEdh
1.2 UE5RH

TQ8040 S A% = T DU AT BT A (H A B2 wl);
N-EVAP-24A # WAL (3% E ORGANOMATION A #]);
VORTEX3000 JiE iR & #% (T8 E WIGGENS /A #l); 1Q7000
Milli-Q ## &l 7K A3 (35 [ B 50 % 2 R B A BR A Al );
HYC-390(F)¥ & V8 iU A6 (F & 15 /R Fe Fl e, 28 A FR2A w));
Rxi-5ms 4341 (30 mx0.25 mm, 0.25 pm)(3€ E RESTEK 24
).

LRI . WE(ti%al) . S A EI(NaOH) . Jo/K
FREN . BREREE(MgSO,). SILMI(NaCl), FrEmRaE — . #7
IR (s Aral) . 2 — M -N-179 5 i e 4k BE i (primary
secondary amine, PSA). #F:JE#F(0.22 pm, JE e T
JRE) (R L e i S 30 B A5 24 W) )y SORLES 08 (50 mL, R
Eppendorf 23 Fl); 50 F B W B AR T VA TR 0[5 (100 pg/mL,
A AL LA BHIF I I
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1.3 XWIE
1.3.1 HSarazE

FETERTIN: BRI TEDUAR F 3 2 513 LR
RS GRS, MEHIGMEREY . O . £RF. H.
oo, LEER. BB RERME 1.0 g0 HEHEER
FEM 0.1 go YE'E WK (% NaOH ##35 pH 23 4£)10.0 mL .
M 1.0 mL 7 50 mL 2080, HEFMA 5.0 mL 2R S
fig, WERIRTIES) 1 min, 4000 r/min 2.0 3 min, TR I
B TOKBER N 22K, ZFLAR 0.22 um A4 HLAI AL IE
W ug, R,

FE A (AR | 2 R RTINS SR TR
SRR . B Y . 9E. NG, . .
. EEER . AR, KERERE 1.0 g0 AOEMAREM
0.1 g. ¥ B W (% NaOH 77 pH ZIH4)10.0 mL . 17K
1.0 mL F 50 mL &L EH, #EFINA 5.0 mL ZFR 21, ik
WIRFHIRS] 1 min, A 4 g MgS0O,. 1 gNaCl, 0.5 g ¥/
RE AN, 1 g ¥rEmen, WemIR%IRA] 1 min, 4000 r/min
B0 3 min, BT T4 900 mg MgSO,. 150 mg PSA
HIE L N, R IR% IR 1 min, 4000 r/min B5.0> 3 min,
HEBRIR R LYW 2 mL TR R EE T, HAROBRESR
% 1.0 mL, Z£fL#0.22 um B4 VURTLFLBE AL 8, F0 .
1.3.2  #R/E W &R B

TRAPRERE 2 METMIER 100 pg/mL 55 A & . R
TR PREVE TR 1 mL, HINEIRREE A ZE 10 mL, KK
10 pg/mL IR G ARAEGRE I, —20 °CHR-AF o

TRAFRUER RS 6 R IBOE TR A5 A 2 W
HHEAFERER 0, 0.10, 0.25, 0.50. 1.00, 2.00, 5.00 pg/mL
R EPRHER R RS, BRI
133 &isu

4354 Rxi-5ms (30 mx0.25 mm, 0.25 pm); AZMi
YRR, MERRIGRIELEE 50 °C; MEAEHIREE 230 °C; B
30.0 mL/min; #:3f ¢ 1.69 mL/min; WX$13 & 5.0 mL/min;
EESERE, JET 250 kPa, = EGERERTIA] 1.5 min; SRR
L. 35 SaiER, 4 =99.999%; #iilh=: 18
L (L 47.2 eny/s); FEIR: FHERRF ST 25 min,
BLARAEIR S I35 1.

Fz1 HEREH

Table 1 Column temperature condition

THE L #/(°C/min) B/ oC i} 7] /min
0 50 1.0
25 125 0
10 300 35

1.3.4 RigE&H
Jii%: B 7% i (electron impact, EI)VE, & AEE

70 eV; BRI 200 °C; HELIYRE 300 °C; IEFIAER 1.5 min;
FEVESR ] Scan, FHNTER: 35~350 (M/2); E&FH SIM, 7
BB IR Iy Y TR S RO R 2.

F2 TER. PRGOS B RS TR E
Table 2 Retention time and selection of characteristic ions of
carbofuran and furanol

[o2Ral 2 BB 2oz B Pz B
Rk CAS L‘ﬁmﬁlﬂ] EEET EEET g
/min (M/z) 1 (mzy 2 (m/2)
TR 1563-38-8 6.705 164 149 44
WEHB 1563-66-2 11.440 164 149 131

1.4 HIEAIE

AR TS = R DU B S 518 13 GC-MS solutions
TAEvh TR, FIH Microsoft Exexl 2016 #4751
Py M AR Fe AL B, F R Origin 2010 HEAT (A RE K21

2 FER5HH

2.1 EMSH

FESDBRE S RSB, — BT AR 4 Scan K
RIIBENT L 2R Sl AT 40 4 s ek o T o) S A R
A B Nist11 B FER PEST REAK R ERBIKR, XF M
v H bR P 0 TR 1R Ak i ST R R B
PLRCRIAF] 90% Lk b, AT BIAMEA ok [ — P ™
WX 17 05 7T BERE AT Scan, 455 BR ORISR BB Y |
1 AVE W 1O & 2 AR R R R, R
BFAl 6.705 min BYALA1 5 185 28 12 rh ok med 73 (CAy vk e 149
] AR RO DL L3R5 3] 95%, PR EA BT IA] 11.440 min MTLA&
Py 55 1% P b v R DR R B 93%, PR T 1S 1] K
FRAE B Tk — 25 Lo, ATk rh s ) 5ok s o K
HOTOE R M BE M AR SR OB B F 3 I (total ion
chromatogram, TIC) LK 2., 3,
22 EESW

P R LRSIy AR A e 10 AR 2
2 O RS . SERIRTERME K, 2R 5Kk B H
X F AR A LA R RE TR, HOERE O TR SRR N ZE
Bugme22, Wk, % R Rl . Sl &
TR MR LS, W14 M B 2 R TR 2R B g
Jo % EAUGIN, i — % e iR, 2% GB
23200.113—2018( & % 4= E Z bk P I £ Fd 208
Fifrofe 24 B AR 5% B3 1 A 5 AR G- B I T i )
Hiy i, $E4E QUEChERS B X RF bl HEA T R AL BE

AR B 1 T 3 0 e L P R R P (L3R 2), SR
SIM X URIR IS | 5 bR ) AR i EA 00 5 A BT o ok
W I A0 v bR AEY) RAE 6.705 min., 11.440 min 7= AR 505,
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Fig.5 Mass spectrometry image of the reference materials for carbofuran and furanol

3 PAMERPRER. KNS L LR 0=6, pg/mL)
Table 3 Detection results of carbofuran and furanol in positive
samples (n=6, pg/mL)

EW I i AEY
T 5% B ) 546.6£1.0 253.0+4.9
VEH W 473.3+1.2 3923434
HEBE 1 115.0+0.8 319.4+1.6
Fak=R 2 4024.0+7.6 1385.0+1.9
QiR 6.5+7.7 15.1£5.6
2.3 FEZFIFMN
231 KHTEE., BERAZEIR

e 1.3.2 FINEZ AL B 100 pg/mL e A ak . PR
PR ARV TR, O BB MR EE 4308 0., 0.10. 0.25. 0.50.
1.00. 2.00. 5.00 pg/mL MRS IRE R RS, LLER45
(4 BT i VR FEAE DR AR AR (X, pg/mL), WETETBUE I ALBR(Y),
oxtlbrEfh &, A EIH SRR, 459 R BIRTE 0~5.0 pg/mL

HITE IR 0 R AP PG R, 50 A R e B 4k M
S Y=83564X-8771, Y=59487X-5211, AH3¢ & H(r)
¥IKTF 0999, LA 3 A5 Me b FE vi i g . R I A4S
FR (limits of detection, LODs)43 414 0.0014~0.0344 pg/mL .
0.0016~0.0217 pg/mL, L 10 £ M HF04 o0 F Rl . Wi
i Y € £ FR (limits of quantitation, LOQs)Z3 %} 0.0048~
0.1146 pg/mL. 0.0053~0.0722 pg/mL, FHXHARAEA 25 (relative
standard deviations, RSDs)73 514 4.6%~6.6% . 3.5%~7.6%,
SRR TR
232 WHEE. BREBRLAFER

PR 1.3.1 SRR, ARy I S R 1 R R B
G35 BRPERE S R AR B . IR . VR TR A B A s
HEATA%(0.25 pg/mL) . H1(0.50 pg/mL). =5 (1.00 pg/mL) 3 4>
e EEACE (bR I S 5, ARSI 6 K. 45
Wk 4 PR, AR EIESS 81.4%~107.1%, RSDs i
1.9%~7.6%, 1 RN T K

F4 HENEHMEREUWEFD RSDs (n=6)

Table 4 Average recoveries and RSDs of samples (n=6)

i - \
Fed SR RO (/L) PR I
-3 [l % RSDs/% SR ISR % RSDs/%

0.25 107.1 3.9 81.4 7.6
OB ER F ) 0.50 85.7 53 86.0 5.0
1.00 87.4 3.4 95.3 3.0
0.25 106.9 7.2 82.9 6.2
IR 0.50 94.5 6.0 84.2 7.0
1.00 87.9 2.5 103.4 4.7
0.25 97.5 6.2 93.9 4.1
Vi H W 0.50 89.0 5.8 91.4 5.6
1.00 81.7 438 83.7 3.3
0.25 90.5 1.9 95.1 5.1
o 0.50 105.3 22 106.5 5.6
1.00 97.4 55 104.5 49
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T 3 A A 1 2 A A R B T v il e bR A O
JFRN (matrix effect, ME), ME=(H JF A7 v i 28 L8 18 0 bR
HEHNZRAEE-1)x100%2 24, 4| ME[<20%Ih, FBL 1] 2%
M55 ME; 34 20%<|ME|<50% I, 3 4 ME; 4
[ME[>50%Itt, I MHRA MEP), 450 BoR, 78 H B
TR AR AR Y. BEBWR . . NG, W,
W EEIER . AR R MR R Ik A
55 ME, 2RI TR

3 Wit5%ER

AT 10 40P a8 SR, RED RN E K
WM N BRKZE, RGP 65%L0 EP0 HAR, 4t
REHMER PRI ARG A 300 A, @FREMRZE
A 1500 Fh, HovE PR Z AT 300 A, i H iR
Tis 284 25 56 HLBE AR 245 19 T 10 ) DI e 1, 53K 2 IR AR
FEREHET . ARBR AR A 28 R G2 R AL i AR R T

I G I 2 T R A R A e R, R v R A
N TR AW YRS 7/ B T SR S = A VR sl
2 T H ARSI AR o A o AR YR SR - B
RS, 1 HRBEW. 2 HhAEKHEK. ERREY S
YT RGE HH J ve R RE )  e P R R, H R H A AR A
TR EE M T E B, B R AR R Y A B
YER R G B g . I s A R TR B R RO
RN R, LIU VOV i P v R R T AR
2.53~3.23 pg/mL Z [AME g A RO DI BI(E . Bk
BEE Uk B b o LR B, I P VR B AR AR,
KT A RO G B hEY, XBEPEHEREE
BORI G . 5 E NN T R R G, AR
HEGIRYZEEYhER G, 2 HAHE 655
g PGE E PRI s P R BT A ASIN i, I Scan i
R BB TP EEY) T, 18T QuEChERS i Hi A #HAFT SIM,
HMRIEE B o ZOT IR . REBUE S R, A
I DK L e AR 2 i i R, ZHREIR YT, KB Rah, Bk
R LR s 2 1 T i O o L1 O YA 1
KELHE NE, &R FHMGEFARZ, Wb arkfzyh
BFHRE.
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