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Abstract: To determine the illegal added 10 nitrofuranes in feed, a high performance liquid chromatography —
tandem quadrupole mass spectrometry method was established. Feed was extracted by 0.1 mol/mL HCI :

acetonitrile=1 : 1. The extraction was high speed centrifuged and purified by acid then diluted to inject. Thermo
Hypersil Gold C18 column (150 mmx2.1 mm, 1.9 pm) was chosen to be the solid phase and 0.1% formic acid
combined with acetonitrile were chosen to be the liquid phase to achieve the grad elution. The mass spectrometer

was operated using positive and negative switching under SRM mode. Under the optimal conditions, 10
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nitrofuranes were separated well. Good linearity was obtained in their respective quantitative range ( correlation

coefficients r=0.99). The average recoveries were in the range of 63.2% ~ 89.7% and the relative standard

deviations (RSD) were lower than 9.3%. The method was proved to be convenient, economical, sensitive and

accurate. The research was proved to be effective for the detemination of the illegal added 10 nitrofuranes in feed.

Key words: 10 nitrofurans; positive and negative switching; tandem mass spectrometry
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F&H &K= FRFHAT Y, HX 9 > (R | B A
— SRR B B B B TR (RO
FERY] A HE IR AL A W B LA™ i B B
FRIER, FLARVE K AE ), 1993 47, S5 E 2K 1
I TRt R 17 Sy #4205 0 L FE 2 s ™ . 1995 4F,
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g M4 R ( Furazolidone , FZD ) | "k g P8 Ak ( Nitrofura-
zone ,NFZ) kMR Z A ( Nitrofurantion , NFT) WK T
fiil ( Furaltadone, FTD) | fif§ "k 5% 4% ( Nifuroxazide,
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1.1 {L# Ultimate 3000 A = JGHA F= 8500 A (033 |
Excalibur ¥ #0455 56 DU AR AT BT 3% HESI HL B
M52 Y5 (TSQ Quantiva) . Xcalibur $0#E 40 R 4 &
S R DML (Allegra X-22R, BECKMAN COUL-
TER) ; AL204 H1 K7, #34 ) — 5 R 2 {300 A BR
O] IR TS 25 KA (B~490, BUCHI ) 5 /K 3 4it
AR (N-EVAP, 12350 E]) |

1.2 MR 25 & 53R C18 4 HTH: (Hypersil gold
C18 150x3.0mm 3.0 wm, Thermo Fisher, 35 ) ; &
A B DL (Allegra X -22R, BECKMAN COUL-
TER, & [H) ; /KA 45 i A R AL (N-EVAP, Anpel ) .
MM ( Furazolidone , FZD) . W6 IR P K ( Nitrofura-
zone ,NFZ) WK 2 [ ( Nitrofurantion , NFT) | Wi &
M ( Furaltadone, FTD ) | filf Wk 5% 4 ( Nifuroxazide,
NFXD) ., fif§ Wk itk B ( Nifurprinol, NFP ) | fi§ Ik & /K
(Nifursol ,NFS) | fi§ Wk 4 i ( Nitrovin , NTV ) | ki
JI ( Nifuroxime , NFXM ) Al — i ¥ % ( Dinitolamide ,
DTM) ( =99.0% , Dr Ehrenstofer GmbH, &[5 ) ; Z,
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B =18 MQ -« em) ;= 2% = 2l (2l ¥k
99.999% , LiEAEARFERSURA D) |
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(150x2.1 mm 1.9 pm) #7530 °C, 3#ii# :0.3 mL/min,
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Tab 1 Procedure of reverse—phase chromatography

Asf [6] / min W/ (mL « min™") A% B/ %
0.00 10 90
1.00 10 90
5.00 80 20

0.3
8.00 80 20
8.10 10 90
11.00 10 90
NErofumzon, c=50 ngmL
= 4
2 5000
s ]
- 0' 529 559 580
2 AT.50
AA 165233
AR IETI4
idone, c=23 ngimL SN 1353
= ]
2 20000
H ]
RT.570
AAIT2E153
AR 143641
Nupinol c=2.5 ngimL SN 6228
= q
E .
od
Niumxazide. ¢
Rl 3%
AR 182601
A 31256
SN-2%0
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Time i)
NEovin c=25 ngimL
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30000
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£ 10000
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4004
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Fig 1 Typical SRM chromatogram of LOQ
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1.4 JRiE &% i Thermo Fisher 23wl ) TSQ
Quantiva HHIEPUHL AT BT HESI H, 25155 25 5 5T 1%
K g %5 1 g/ mL fY 10 FhAYHEk IR 2 245 1) B AR %
WAL, T Hbr ik &P i B 4
P B IE B VIS IEFL R 3900 V, i
JE 3200V, #5/5 ( Sheath gas) JE JJ 344 kPa, % B =,
(Aux gas) Wi 5 L/min, W1 ( Sweep gas ) I i

0.3 L/min, B 7 % i 4 (lon transfer tube ) i &
350 °C , %51k #% ( Vapourizer) T 400 °C , K i # =X,
SRk RN W 4 ( Selected reaction monitor, SRM ) |
BEFA#ESET) 0.2 Pa, Q1 By BRI A FIE S 0.7,
Q2 BRI A 216 58 0.7,10 ALK IR 254
4 R T 5 R S X LA R I R e R R LR 2,

K2 MEBKMEAMEERSEES T

Tab 2 Qualitative and quantitative ion pair of nitrofurans

&Y FH B AR BT (m/2) FHET (m/2) filf A R/ V BEHE/V

182.07* 19

RPN + 199.32 155.84 14 73
135.93 11
122.02* 23

TR R VA ) + 226.22 139.04 16 87
209.05 15
154.06 * 32

i PR M it + 247.15 183.07 22 91
229.02 16
121.11°* 49

TSR + 276.12 93.06 41 82
65.03 23
252.06" 26

Rl + 325.42 100.11 15 93
281.04 10
180.01 21

PR + 361.36 302.02 27 110
197.05 21
210.88 " 18

TR + 366.00 165.02 37 103
156.01 22
95.02* 10

TR P - 155.09 81.06 12 44
125.05 10
181.01* 26

2B - 224.03 150.93 18 64
77.06 10
152.07* 15

W e 2% R - 236.99 124.00 12 68
193.86 10

* AR T
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1.5 wTAAEAM  HUFES 2.00 g, B 50 mL .04
H A 20 mL 19 0.1 mol/mL HCl = Zfi=1: 1%
W5 30 CKIRHE L 10 min, #8548 9000 RPM
B EE L VEWE 0.20 mL, 1 0.1 mol/L iR 7K
WIRFRREE 1.00 mL, AR S B K 0.20 ¢
PSR 1 min, 25 14000 RPM 5.0 )5 B 1 it
0.22 pm JE R UERRE G LALINAE

2 & R

2.1 AMREGCEGHT 10 FhEHEDREL

B G A3 0 R B A R BE 1 g/ mL AOAR I
A A, G B A W] 0.1 mol/L H R I W
i R AR HE M 28 R 9 ARV, % R DI AR IR
Fie 1.3 1.4 F1 1.5 (A 7 i kAR A 0 o BT A5 2
e O R AR S AR S N AR E AR L (E L Y
FOR,HERERE L X oK, rfg 3 i Ze 45 R an v
3 i, AR A #R T4 T 0.995, 52
Y0 %07 L R BRI 10 Fh Ay Sk 2k &9
FEAS 1A Ve B 3 R N Rt R

R3 10 FHHERERLSWIRAE R L

Tab 3 Standard curve of 10 nitrofurans

2% VI (ng - mL7')  SEVEE/ (mg - kg!) [ =y R?
LTI 50~ 1000 2.5~50 Y=9735.12+613.776X 0.995
T e A ) 25~500 1.25~25 Y=62869.6+4614.48X 0.998
R 2.5~50 0.125~2.5 Y=404372+175848X 0.995
Tk 55 2.5~50 0.125~2.5 Y=394087+113876X 0.995
1K I 2 T 2.5~50 0.125~2.5 Y=75201.1+2537.85X 0.998
R 50~ 1000 2.5~50 Y=98490.6+6658.83X 0.995
E RSN 25~500 1.25~25 Y=3962.41+7735.32X 0.998
il 1k 25~500 1.25~25 Y=-63.8494+19.9287X 0.997
B SE S 100~2000 50~100 Y=-12845.7+320.907X 0.997
R 100~2000 50~100 Y=110412+3165.42X 0.997

22 HMREEERNHE 20 MFAE
i AL S A AT A B S AL E , B AR o
P H AR [ £ P B ] A e {5 5 P30, DAE I
S/N=3 H# R (LOD),S/N=10 HE &= FIR
(LOQ) , B 1Z I iEXT iy At PR 5 5 f R, WLk 4.,
28k SEBRIERE RIS R A ek PR B A 0 R R 4
SEBRAR i wEBRAL SRM & DL 1,

2.3 AR WA A NIRRTy R BN, i
HTR R iR RC SRS 6 1L e 1.5 RifAb By
D ATIRAE DR WP o A 1 A e 5 IR
(1) 10 Fhig Bk i 25 A0 G, Il 32 25 3 7E 80%
~100% 22 [6) , RSD<10% , UE B iZ iy Ab B 7 2% 1 356 ot
AN M AN K

24 FHREFREGREELE R ERR
& S UHERA B, R AR RS LS 6 ARkt

F4 10 MIHELREEL SYENRIESR
Tab 4 LOD and LOQ of 10 nirtofurans

& e
I g 4 1.25 25
1V i e ] 0.625 1.25
i e e 0.0625 0.125
[(USiss 0.0625 0.125
R AL 0.0625 0.125
TR 1.25 2.5
UV 0.625 1.25
RIS 0.625 1.25
TSRS 25 50
W 2% PR 25 50
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FELFRIUEE & 6 1,5 Iy —d o =41, 3 mA D5 eI PRk 10 Fh il Sk i 25 1k & 9 s [l
1 5w R 2 52 PR 4 £5 8 R 10 FregREnk ZEIRTE 63.2% ~89.7% 2 [8] ,RSD<10% , iiE B 1% J7 1
2RI EY, T g sk 5 i, 45REW %2 BARENERE SE%E,

£5 ARG 10 MAEEKBELSYNERENBZE

Tab 5 Accuracy and precision of 10 nirtofurans in feed

TR AR EE el kL [IGRERiabE!
R
fea S(mg-kgy  PMCRR/%  RSDsy%  BURER/%  RSDs/%  HCR R/% RSD s1/%
(n=6) (n=5) (n=6) (n=5) (n=6) (n=5)
2.50 73.1 9.5 64.3 6.8 63.2 7.6
IH: MR PG P 5.00 66.4 2.9 76.8 7.2 74.1 6.1
10.00 71.5 4.0 78.4 5.9 82.8 4.3
1.25 78.4 6.5 66.1 5.8 69.7 8.5
TEK: MR A ) 2.50 73.3 8.2 78.0 6.9 72.1 7.2
5.00 67.0 7.8 69.4 4.3 77.9 6.8
0.125 67.8 4.2 66.9 5.9 70.5 7.1
Tl ke i 0.25 72.6 4.9 71.2 7.8 75.9 6.9
0.50 65.1 6.3 73.4 6.2 79.6 4.3
0.125 63.2 5.6 69.1 8.2 66.4 6.8
GLUSIES; 0.25 74.5 7.2 75.7 4.7 72.5 5.5
0.50 71.7 8.9 67.9 5.5 80.1 3.2
0.125 69.2 4.1 64.8 4.7 68.5 7.9
R 0.25 68.6 6.7 72.8 8.1 72.2 5.6
0.50 67.1 5.8 80.2 5.7 84.1 4.9
2.50 76.5 7.3 74.6 8.8 71.3 7.8
HEUREH 5.00 62.2 4.1 67.1 6.9 82.6 6.9
10.00 81.0 5.2 88.9 8.1 89.7 53
1.25 63.3 7.9 75.5 7.9 68.7 9.2
N 2.50 75.8 8.6 78.6 4.2 74.2 6.3
5.00 74.3 6.3 80.1 6.3 79.8 4.9
1.25 68.9 7.9 70.5 7.5 66.3 5.8
T A 2.50 79.6 4.9 81.2 5.8 72.6 4.1
5.00 81.2 5.6 88.9 4.9 81.5 5.2
50 65.3 8.2 66.2 8.1 71.6 7.6
AR 100 76.2 5.9 75.4 4.3 78.1 4.2
200 74.9 4.3 72.3 8.2 82.3 5.3
50 71.9 6.2 68.9 5.9 69.7 7.7
1K g 22 [ 100 80.6 7.1 77.6 6.2 72.6 4.6

200 81.2 5.8 81.3 4.3 80.5 4.8
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2.5 FHBEFENBIE R 20 D MM,
A AT AL B IS EALINSE | R A A B FH 45
A FRINZTT R R AT

3 WiREING

3.1 ERAMHEE INEW RN HR LS Y
%, Hik 5 S B [ v 0 1 g U046, DXL el
AL S ARG FE o AR B 5 2 B+ AT AL
MR AT S O B M R B 1 g AR LA
R, R AT LR s R PR YO8 BE 2 it S H AR
B3 AT AR A S, AT LUK o
P AL PR aT RE 23T sk S A T, AL
ST K G AR € (HILIC) % G2 1 iR €33
(RP) Wil B g% 1 535 , Htnfe k2 b gk
P, 78 HILIC (3 b f0 O B 5 i A5, HL I 7Y Jig
JUH 7R RP (AL AT RO B D e PR AL
AR A TR N EE Iy B T B, 251 7[R~ Ther-
mo 2y R I A =S A (3 HE : Accucore RP-MS
(150 mmx2.1 mm,2.6 pm) ,Syncronis C18 (150 mmx
2.1 mm, 3.0 wm) #1 Hypersil Gold C18 (150 mmX
2.1 mm,1.9 pm), Z5RFEH, {1 H Accucore RP -
MS (AT A9 bR i35 i B AT ff B IR E) A 12,
TUREFRIEAS = F R A, PRI FC I DR hg B A P 0 3R 5
Pk BUEDRL S i T 10% , BRI 1 7 R BRI
Iy BURL R e AR (H TN RE S AR 4 i IR B
Syncronis C18 A 1% A 1) it i B 5 DR ik it 230
17% , R HARfe & it 7 2% ry R, (H2
Horp s 20> B ARAE & W 00 (3 0 1 B0 T AR i 4t
J& , e v i Ik 28 2 I PR Lk B2 T Sy 7 E A0 S A
HETER R B AN B A B 2 R AL 25 5 F
PG W B AR IO A7 5 HE R 2 B 2800 T 3 o % e )
i R 8 ; Hypersil Gold C18 (2 1+ BIr i FH 14 ik
WEEAR 3L T alifl T2 R i 2, RORRRAR T ik
FRIEMECH , BAR AR 5 Bk & A S Syncronis C18
L AEUR 1.9 wm AEDEDRLAR S HARHE T LK 3.0 pm
Z 2 fELL B R AR, BRI R 28 B AR &)
IR BE SRAHESC I 2 ) B I 1], s BB R (0 e 1) %
Vi N R NI R AR BE

32 EREEEATEAE  HEERMB AN L

Jr % A ) sk AR B B AP AR T T R K
T T I T Ry 24 W ik B A AR T — A% [T A e
JERC P A T R B R IR AR, BRI ER R DU AT
AR A ARG B R O AR T A TR
2L [ s i AR X3 o) — S S R R AR A KR ey
TR R R R R BT HERE RN R 2 LA )
PRAL TR A H T BT Y L AR Y D04 AT LA
FETT 5y 2 —FB P S8R, PRI IC 3gl oA I A o ek 1)
B IERHE T AT REIE . AT RN R 225
TEIE B L B A5 2R AR AT DL ARAS Y L 2 2 g
WK 5 R A, LA P B T i 344 4 e )3
{55 T I W] B2 Ay 45 T4 ) 2R R i F
T B FLA T Wk el 22 DXL U A T v e X LT
T R L, T B3 5 AR AR ME I8 o AR A BT - e
ERAT, A Quantivia B3GR L& Ul e 1 3
FIHE AT 0 1, B 10 Fhas 25 0k I 281k & 4 3
ik TE R AR Y PR ) 46 T DA S BT SR Y
PRGN, 25 R R E A A X Y D) e 7
AT AR AT AT, AT LA R e A g s 2
3.3 NG FIFHERER U AT Bk B AT DL )
Fo FL I AP R e ST A R A TR T B[R] B A
T 10 bR ik 1k e 2 A5 0 1Y O 0 i AL 38R F 1R
FRIIRTE CIE BRI, R M S AL AR B R Ak s s R
R SOM GOEE AT 40 B S g SRR BT 10 Pl
FEUR MG Ak S WA A 8 S =3 [ Y TRL e e mp
i5%E] 63.2% ~89.7% , ¥ X% br HE W 22 (RSD) /N F
9.3% , 771k FAT TR PRt | RAR R S5 A 18 H]
TR A S A BRI A S Y AT

S 23k
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