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Determination of fumigant residues of cyanogen and its metabolite
hydrogen cyanide in wheat by headspace gas chromatography
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Abstract: A method for the determination of fumigant residues of cyanogen ( C,N,) and hydrogen
cyanide(HCN) in wheat using headspace ( HS) capillary gas chromatography ( HS-GC) with nitrogen-
phosphorus detection (NPD ) was developed. The separation efficiency and sensitivity for C,N, and
HCN were improved by using a GS-Q megabore capillary column and by injection of 60 wL of HS gas

with a splitting ratio of 4. Optimum HS conditions were found to be incubation at 25 ‘C for 4 hours in

WS B #A:2011-08-13; f& 3 H #3:2011-10-11.

TEERA: " F0RE (1966-) , 55 TLPGSHZ A, il il A (Author for correspondence ) , 1+, #(#%, F- 2L Fe 4 245k B /) i F 50, BB 1 10791 -
3828047 , E-mail ; libt66@ 163. com

B FR ARRE IS TTIIH (3096008 1) 5 RF W HFR 5 Tk 4141( CSIRO) BB i H.



614 K2 o o2 g Vol. 13

the presence of 50% phosphoric acid as an acidifying reagent. The distribution coefficient (k) was
0.44 and 48. 82 for C,N, and HCN, respectively. C,N, showed a different vaporization behaviour to
HCN with respect to temperature and matrix effect. The salting-out effect was relatively small for C,N,
and HCN. Optimum release into the headspace of C,N, and HCN in aged wheat after solvent extraction
with 50% phosphoric acid for 72 hour were obtained. C,N, and HCN residues in aged wheat were
estimated by using fortified wheat as standards. The calibration graph was linear over 1.2 - 500 pg/L
of C,N, and 1.0 - 500 pg/L of HCN with correlation coefficients (R*) of 0. 999 7 and 0. 999 8,
respectively. The limits of detection(LOD) of C,N, and HCN were 0. 032 mg/kg( RSD 4.6% ) and
0. 145 mg/kg(RSD 7.4% ) , the limits of quantitation (LOQ) of C,N, and HCN were 0. 107 mg/kg
and 0. 483 mg/kg, respectively. This method was also proved to be convenient in operation, high in
sensitivity and effective in purificatio, and applicable for determination of C,N, and HCN residues in
aged wheat.

Key words: cyanogen ( C,N, ); hydrogen cyanide ( HCN ); fumigant; headspace analysis; gas
chromatography
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IHEE R, 4 CN, WEliETE 93% o4y, EE 4R
S CRAR AR A AR -

1.3.2 HCN 7£2 000 mL [ 85 H 3 2,05 SRS N
JIA KCN 2.0 g, Jig BT fRE A IR Sk 55
FH 60 mL 3 5 %5 M 55 SRR A4 A BB RS N, 1212
BRI 25 25 <, FHE S48 2 mL 20% 9 H,SO, #F
AN R e N T T R P B TR W N o vl
MR (K29 10 min) 4 1. 2.1 55300 7 <k HCN
2, 15 HON PLliETE 99% ity , B4R
R RR RS AL .

1.4 XWHE

1.4.1 C,N, # HCN 45 # & 692 %] 1500 pL
AR S RS I AR E R C,N, 5k HCON, 7
AHEA 3 ~5 R ER (HAR 3 mm Z247) (1 250 mL
25 A RDE A, 49 %1 B i s 0. 01,0.02,0.05.0. 1,
0.2.,0.5.5 mg/L #y C,N, il HCN $rif <4k, % 1.
F 100 pL gEFEER IR E SR C,N, 5 HCN 60 pL,
iz B PR A B 0 R 0 A G R4S P 00 5 45 Ak L A
VRN . BN EEIERE 3 Wk, O3 (R R
FH Excel 3R {422 Hil bR 26
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Fig.1 Gas Chromatogram of C,N, and HCN

A.0.1 mg/L C,N, ¥rifi TAES K (0.43 min);B. 0.1 mg/L
HCN #5 #E T /<& (0. 95 min); C. 0. 1 mg/L C,N, Fil
0.1 mg/L HCN R &5k,

A. Standard chromatogram of C,N, at 0.1 mg/L (0. 43 min);

B. Standard chromatogram of HCN at 0. 1 mg/L (0. 95 min) ;
C. Standard chromatogram of C,N, at 0. 1 mg/L(0.43 min) and

HCN at 0.1 mg/L(0.95 min) ,
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FANULE . %S MgCl, AU H B i SR AL RICR
A RESEH TAE AR AL FI A 50% H PO, iR C &4E
TR ER AN TR
2.3 REUVREMRL

FEBGE FEXF C,N, il HCN 78 1% W T 25 /3 Bt &
By WL R 2, S5 s, B R R T AR
kAE SR, Hh TAEB A RGN I SUEREE IR AR
FHMIHE A, T 28 N SR AR FHAR AT E , 22 B 5
IR PR IE 25 o DA SR BB R 25 A 2 1, D)
K 25 ~30 CHEIRENIEH

T ‘\‘
10+
)
5_1 1F
0.1F ‘ﬂ\.\‘\'\.
0.01

25 30 40 50 60 70
Wi Temperature/°C
—+ HCN = CN,

B2 REUVEEX HCN 71 C,N, 5B REH R0
Fig.2 Effect of extraction temperature on
distribution coefficient of HCN and C,N,
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2.6 EZEMS HCN 0 C,N, REA B a7 %
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A. Spiking sample of HCN at 5 mg/kg; B. Spiking sample of
C,N, at 5 mg/kg;C. Spiking sample of C,N, at 5 mg/kg.
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A. Effect of preextraction time on peak area of HCN;B. Effect of (1) _./"/‘.——.\.

preextraction time on residue of HCN(error bars indicate the SD,

n=3).
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Fig.6 Effect of preextraction time on peak

area and residues of C,N, and
HCN degraded from C,N,
A PR U ] 5 C,N, K R it 7 #) HON W AR 1 C &R - a.
CoN, TR (B IARAE CN, BIRE L) 5b. Co N, W T AL (]
C,N, HZEMIFEM) ;¢ HON W AL (A A: HON pkEdh) 5
d. HON I&m AL ( FH C,N, EZEMAEM) ;B Bt Al 5 C,N,
e WA ™) HON BR B1 06 R (BRUEZE N 3 IR 2 150 45

o
A. Effect of preextraction time on peak area of C,N, and HCN

degraded from C,N, :a. Peak area of C,N, ( Spiking sample with
C,N, ) ;b. Peak area of C,N, ( Aged sample with C,N, ) ;c. Peak
area of HCN ( Spiking sample with HCN) ;d. Peak area of HCN
(Aged sample with C,N, ) ; B. Effect of preextraction time on

residue of C,N, and HCN degraded from C,N, ( error bars
indicate the SD,n=3).
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F11.06 mg/kg, X 7 d if C,N, Fil HCN [ F- 1 5%
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AP, RERS TS EIN 4B A 99% 2247 i) HON, £ 2
Z TR AR T80 23 RV RUOR k) |
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AY E B 3k Tuf-Bond (5 %% =X B8 B AT By 11 %
C,N, 1 HCN (1% W B A %) ik e o el FHT IS 1 S
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PH; Fll COS %528 i — 5 I H]F- i J , #7012 P Y

J5 RS ) % S RIDRR £ T A 0 e B S
FEABFFE s & B T 2L B4, B C,N, il HCN
7E 50% B HyPO, FEIN/NE B TRZS 16 24 h A F)
47,2 72 h 58 TR 4) 1 C,N, 7 50% LI
T H, PO, W IRUIN/IN (T %5 o 15 5 -4 (18] 4) , 3
PUBA Tt — W58 . 76/ 50% 1) H,PO, 742
HUEE 25 /N2 BB S Th R B, 7E 72 h RS R I 45 1Y
C,N, Fl HCN ¥k i AR Wi [T, 15 2518 R ke (1 5
51 6) , i Pl B 42 1T L5 /)N A2 Xef BB 28 5791 40 0% s 1/
E i R GRYEA e

TEVR R TR ZS He AR P ST AR IAR R 9 [l i o S
— TG+ 4302 2 KBRS B TR . 70K 5 T B %
BT IERREIEAT VAT, B AN SR /N2 R AR R v
Ji£ g x mg/kg , THZS UG 55 A P, 76/ N2 5% BA i
BN Py WK [ x(Py/Px) mg/kg ™', AEX A
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