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Study on Pre—treatment Method of Nitrobenzene Residues in Grain by Solid Phase Extraction

LIU Yong, YANG Chang-zhi, ZHANG Hong—xiang, KANG Qing—he

(Technology Center, Heilongjiang Entry-Exit Inspection and Quarantine Bureau,Harbin 150001, China)

Abstract : A pre—treatment method of nitrobenzene was studied by solid phase extraction in grain. According to characteristic
of different kinds of grain, nitrobenzene in low fatty grainwas directly extracted by n-hexane, and high fatty grainwas extracted
withacetonitrile inpre-treatment procedures, thenextractionof acetonitrilewas transferred inton—hexaneby liquidextraction
method. Aluminum oxide was used as main stuffing in solid phase extraction, and weaker polar impurity was washed with n—
hexane and stronger polar particulate was washed wi th reagent of ethyl acetate—hexane (6+4) respectively. Elution of stronger
polar reagent that 5ml ethyl acetate was used because of concentration demand, and the effect was perfect. Concentration and
purity of the determination method of nitrobenzene were isochronous and the loss problem was resolved in pre—treatment
procedures of concentration. The pre—treatment method was also confirmed by gas chromatographic— mass spectrometry. A
simple, available and economic pre—treatment method was established with the characteristics of lowdisturbance, convenience
andhigh sensitivity inthis study.

Key words nitrobenzene solid phase extraction pre—treatment; grain

RS 1S207. 5 SCERBR S A S 1002-6630 (2008) 02-0314-04

3 BT AL

B o — A TR, BT 4R
R A E AT, ST Al LW E ke
SEWFRITT, R NAR BAT R, 3 BRI A Bk
METE E AR E SR . 2006 4F 11 H &Ly
e MO PRORA ARV K HE A 73 A% B ] 7K 52 215
Getod, i i X et e ] F SR R A, A O
15 R RKIE S RAED) B EL T, AR AR
R B A S A BRI T vk, SRR B AR Th B
B S AP AT T B, 0 T A B85 Y AT IR B P Al
Lotz A TUE LRI PEBOR SRR, B4 R A T3S 4t

ek W 2007-01-02

A r R RS G (R0 E B A A

PHEEIR A AR, — R A B3 R - BRI
BORBEATI5E , Tridkfa e, R, (HAHEIR
FURARAG, A5 $5,  AF i iy A BEAS B8 8 T A% 4 13k
675 A, SR AL, ke e 2 R Ty N e, 1R AT
iE85% AL, ZMIKRATHIRMBAES0% LLE, [AAE
7 A BT B BRI 1 DG o KA TR (KA Sk 32 A 1
AAR) Bk B RSB A T T AL B i SRR P ) LA S X (AN
a) TS HERE ), R S AT IR . VERY . B
YT AR IR T, A BER AR il R

b Y.

He AR

FEGIUH : RS “RAJELL AR L2875 Jeond RO 2B ™ 5 35 R 3™ il 22 58 W i 1 H

P& A

K (1976-) , 53, TR, TEMSFEE L. E-na

H
il: 1iuyhs@163. com



X M dsr il =Y

b

2008, Vol. 29, No. 02 315

(RS 73k, T EERN R BEAT A AR B, (H A A A
TR IR, EAEERE R IBEAREW L 2R, 7%
IR ZRVZR R 77 50, AECIE SR B4 A B A4 k),
ZIRHWSE BS J) TPT AT AR, A LI 0 OB R DT T ok 4 A B
FLRr b B fe et 82 2%, EIAMET N, H AT R
sty 5 P A R 4 1 I Ak PR VAR AR o AR S 0 AN [
i W 5 R R A R AN R A R B R - Wy
PCIEAT B 20 1 A AR B, M) Y T AH [ A A AR A — 0k
AR A D R D AT, R ok TR R IR IR AR 4 ) AL
LT BROR R AT A BT ¥k . ARSI B FE KA
ORI I R 2 K KRR AR AR Dy T ST A R
X FCAR AR AR S i A REAT T IR S5

MRS

L1 AR

Agilent 6890-5973NZYSAH (A i— i e AN (FCAT 25
THEUE) o mE T RER L PR A TEAH RSO K
250m1 435 .

IR bRk, 402 =>99. 9%; L. Eok.
LI LRy B el JLAI A B aliiln ;s A e
KRR D45 d 650 CHIkE 4h, T TIRasrhA a4k
7, JAMAE200CHMA2h, AHEER)EME .

SR A AEIORE K Lem (N42) X 20em () (13 5 4%
RPEES, B HTAEE RN BT 4, TRk X
FENL 0. 5em m /KRR 5g A )5 A4 (4
Sem ) . 2 lem BREKWRIRE, &Z2EEMCE. m
SCE AN F 280k ] 10m] ZFR 208 K 20m] 1FC
e A R TR S, T AR A .

L2 iR
L21  JIRW & SRR (LUK S5 AR

VRS, FREX 5g (MEAGZR 0. 01g) T 50ml BHHS
O, I 20ml 1EE%E, #Rk% 10min, 4000r/min
B 5min, NEFMA20m] FOkRB—k, &Lk
T VB OS2 i N [ AR R HORE (FE A P DR R IE b 5
TR BN 25500 BAE, AFREARNAEAETE) , H 2ml
IECREM st 2 s 2, — IR N A ZE A . R A
WoE e a, M oml IFCkE & 5ml 4R WG - 1IF &
(6+4) PR AR, 57 LA vE, Wi 5ml &
1% £ T 0t [ AH AR HORE, AR E A A Sml
122 RN GRS R A (LUK S L AR

FERE SR S, FREX Bg (MERAIZ 0. 01g) T 50ml 8
B0 P, AN 10ml 285, &% 10min, 4000r/min &5
D5min. FEWHEBEE 250m] /W9, FEmMA
10ml ZMEFEI—W, & F BiEW TR — sk,
A 100ml 2% FIBRRN/K I, TRAIE A 20ml IEC

Fe, fR%3min, BRILAE, A5 TRAMBA B RS
SRR SR PRI 20m 1 I CEHI K, R
A BN 2.8 TR A A o A A, B
7K K A 885 3

2 HER59MH

21 RS HES

LR — P AT AL SE A A &4, TSt SiE
Mg L A1, B, 32k hh — ek m
&Y, BTl GO KIE QS a L
FET o ARSI ) g 15 A AR A S I IE b B U
i, EIEEAZEROR D SR BUSCREE 95 % Bl s Xf
JIE I 5 B v IR 23 283 T 2 5/ A $R BGR A, Bt i -
WL 77 OB A S R B &2 IF il CIE#ERE 2K
AHFE 2%, 1 CUbEAH b [ AH AR HRE: Ab 2 .

ARSI — WA BLRCR AT TAFSE, 1E 20ml i
I 0. 5w g/ml AR EAARE 1. Oml, FF A0 100ml 2%
IR RN AW, A5 20, 20, 20 fI20m] iF W%
Oy VU VAT AL, A AR I BT oy AR = 1) 43 Ly
W 79, 54%, 14.34%. 2.97% F11.02% (WK 1), i
UAEIUT 7 R R E ] 2 93, 88%, I L A ) 5 3
R, BRI P Ok AR I O 5K

R ECKRERAHSENERENHERMER

Table 1  Relationships between extraction times and extraction
ratio with n-hexane
RO AL H—Ik [ i/ ¢ =R LR MR
AR (ug) 0. 3977 0.0717 0.0148 0. 0051 0. 4893
R () 79. 54 14.34 2.97 1.02 97.87

22 AR 4

PLIE Cbe A 5T, FR) 0. 0050 g/ml (IR,
0 40m] i AR AR AR U, PR Bml 1E OBk 55 i)
PEZR, Sml PR MG - I Ot (6+4) WP M2 i, 5%
LU BRI FH 10m] R L Bs AR b [ AH A% B it
VW, R R 2 T R S A ) LI e, A3
FIVEHE L (K 1) .

FE T AT DL, DM [ AR A O J5 A ER 2m 1
THEA R ZER Y, 8 3nl A3 E A ME, RERETF
e, ZB6ml AFUEh, JeMFEA97.28%, HPH2,
3ml Peli Aok, (HEWRINEM 93, 74%, 1 2 5ml &
NI 96. 87%, ASLIGHL 1 ~5ml PeMiArE shiR s G it
AT, 258 TR s S0 Jb A% v i vy LA I g/ ok
Jit it 0 SOR B iy R B, 0 LR 2~3m] AR, A
R AT EE S 2. 5 fif o WA [ AR AL AL Ak Rk 4 — 20
73, MR T AR ek 4 U7 3R 1L K ) 8, ff
FHACAH G w — 3 156 FH V26 1 A RO AT 30, 13k



316 2008, \Vol. 29, No. 02 N X g3 Mk
6000 - 650
.I. 600
5000 1 550 1
500
4000 F 450
ey o 0]
0 -
@& 3000 - by ggg_
250
2000 200 4
150
1000 | 100 4o
50 i N
0 = L L L 0 L L L 0 T T T T T T T T T T T T
2 3 4 5 6 7 30354045 50 5560 65 7.0 75 80 85 9.0
AR (1) R[] (min)
&1 (&6 2= BUAE T BR Z Bt A th 2% B4 XEHGAFNHEEFNEINETFEME
Fig.1 Elution curve of ethyl acetate by solid phase extraction Fig.4 Superposed extraction ion chromatogram of nitrobenzene
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Fig.2  Total ion current chromatogram of 0.05 ug/ml nitroben-
zene in rice sample
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Fig.3 Total ion current chromatogram of 0.05 u g/ml nitroben-
zene in soybean sample
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