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Detection of Menbutone in Compound Feed for Finishing Pigs by HPLC

LIU Xue - hong

(Dalian Center for Certification and Food and Drug Conirol, Dalian 116037 ,China)

Abstract: A HPLC method was developed to determine menbutone in compound feed for finishing pigs. The
samples were extracted by acetonitrile and purified by a WAX solid phase extraction column. The HPLC
separation was performed on C; column with a linear gradient elution program of 0. 5% phosphoric acid
acetonitrile solution as the mobile phase. PDA was used for the selective detection. There was a good line
correlation in the range of 0.2 ~ 10 pwg/mlL, the correlation coefficient was greater than 0. 999. The average
recorvery was 78.1% ~90.6% and RSD were both less than 10% . The limit of detection was 0.06 mg/kg and
limit of quantification was 0.2 mg/kg. The method was accurate, convenient and fast.
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Y (R ARFT B A5 194 500 | AR AE 7 b i
B A 25 AR T2 . sk R 25 A rp 2428
254w AT IR R VRA BV ER R A, H R T
A B REAR HE 5 1 P R D7 | 25 11 T3 R B S5 1 9 A
W, Y B I tLee e sy R KRR R AR
RE AR AT REG A I B GRDRL R T E R, R A S R
HR o A R ARG 3 AR SOR T WAX [ AR AR B
FEEES | C g BISAE 70 B, R OB 5 v A5 1)
A Ea e o Hr R IR BB
JE A T A5 e Ak o o A TS U P | e K
1 #R5FHZE
1.1 M#HELH&EE BT KF RD-200,7EE Sarto-
rius 23 F) B P RE RS KQ - 2508, B Ll # A AY
PABRZA T B LML CFI6RN, H 372 75 & WA
N — EVAP, £ [E Organomation ; 3 i 5% 7 ¥ g 16 &
% MS3 , ff

[ IKA 23 5] 5 A (38 B B HIAX 2695, 5 [
Waters 2 ) ; {6,3% # Sunfire C, (4. 6 x 250 mm,
5 wm) , 32 E Waters 24 Al ; [ FH A HUH Oasis WAX
3 mL 60 mg,?% Waters 2> F) .
1.2 % 5iRA
1.2.1 #rAS% FH A (CI5SHI404, CAS 5.
3562 —99 —0) #t5 11462103 76654 , 4% 99.90% ,
3% B R ALH A A TR ]

1.2.2 BHiX&

1.2.2.1 ZAFES BRBEE R, 280 A8
B A AT

1.2.2.2 ZFHEMEES 353 0.2 mg/kg,

0.4 mg/kg.2 mg/kg I HLBITEZS FIRE S A 8 N AR
il 15T

1.2.3 XA HEE S EG, 20K R
4l K HFFE GB/T 6682 HUAE I —2HuK

1.2.3.1  0.5% WM i 5.0 mL B8 T
1000 mL 7K H1 TR %),

1.2.3.2 0.5% Z/KEW K 0.5 mL, ik &
100 mL, ¥R2JEPAT

1.2.3.3 9% @AW B W - L /K 9 mL, fin B
% 100 mL,JEATRIT],

1.2.4  #R:fE4E &% (1 mg/mL) A5 55 FR EU A3 i
PR 10 mg T 10 mL SR, H NG g It
BEZIE, RAET -20 C, A8 M3 N,
1.2.5 AR P RER (100 we/mL) ; fEHH & BUbR
WERE A VA1 mL, BT 10 mL 258, FH B A
BEZE ARET 20 C, AR A3 A,

1.2.6 A5/ AR NG it B A7 B o D
FHH R B 24 0.2.0.5.2.0.5.0.10.0 pg/
mL 1 RINARAE AR

1.2.7 #ILEB . AALA,5LZ0.22 um,

1.3 F &

1.3.1 #Hamax
130101 FREC MEFFRICAEEE & 2,00 £0.02 ¢,

INZ g 10 mL, # 7 10 min, 8000 r/min, & >
10 min, U EVEW, EERR 1 K, G972 R
TR, B E R 10 mL, 50 C AU T, iR
HFIA 0. 5 % Z/KIEW S mL, IHES min, 155 FF
HALH, 2

1.3.1.2 Ak WAX [ AH 28 BUHAR O H s
3 mL K 3 mL #7064 LI 5 mL B AE T
3 mL HRPE, 3T 59% ZA0 B 3 mL PRI,
T WERTRIB,50 C AT, INAFEEL 1 mL &
75, € 5 min , UEI, VR ST SORAR BN E
1.3.2 ®&ABE#HFMH A5 Sunfire C18 #
(4.6 x 250 mm,5 pm), .30 °C, ¥ F .
10 L, K5I K 236 nm, i 1. 0 mL/min, £
VLR L3R 1,

®1 BEXRRER

Table 1 Gradient elution procedure

W] (min)  0.5% WEER (% ) ZIE(%) GEAIHIEES

0.00 90.0 10.0

1.00 90.0 10.0 6
2.00 40.0 60.0 6
8.00 40.0 60.0 6
8.10 10.0 90.0 6
9.00 10.0 90.0 6
9.10 90.0 10.0
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2 HBRESW

2.1 ArEd & DLOESEEE RO AR ER, bR R
TR E (pg/mL) MRS AL bR, & Hl bR Ef 2.y =
78664x —552. 56 , ML R E r # 0.999 8, F A
P (R 2R PEVE A 0.2 wg/mL ~10.0 pg/mL,

2.2 Rl RAEER RIS R R T A A
R R BUS I E , R EEL S/N >3 R
BRAEBRLL S/N > 10 Sy 5t B A6 281 o A7 i 174 46
TIFR R 0.06 mg/ke, R K 0.2 mg/kg, 75 1
BEERE TN 0.2 me/ kg BY A B (635 & DL IE 1,
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Fig1 Chromatogram of 0.2 mg / kg montebutone added to blank feed

2.3 EREREEMRE TEAAWEPIET 3 %
J¥(0.2,0.4,2 mg/kg) RIS BN RvREE 6 4>
AT, LN E 3 4, HAFE IR AR (i 22 UL
2, MR W F A B B9 A0 SR A 78 1% ~
90. 6% Z [ HLHLIIHIbRIEG 24/ N T 10% .
F2 ZHEMERERESHRBER
Tab 2 Recovery and repeatability test

results of menbutone(n =6)

2.4 MR
2.4.1 ARBEERBRGBT XL SRS AT

(1 mg/mL) #EA7 7 938 3 > H A9 EE 1R 5
Y Ko T, I I R, 5 A R 913
(0.2 pg/mL,0.5 pg/mL,2.0 pg/mL,5.0 pg/mL,
10.0 pg/mL) , #% B F R AR S5 PRI E , 1 s 0 T
FR B TR AR 5 e BE A M [l )T, R EAT T 14 3K
PRI 2 , WK 2, 3 A H N RS T BV MY

SIS TR AR sD RSO RGN B 0l o
(100 pg/mL) FEAT [FFECE, 45 R — 30, I, AR
0.2 78.1.79.2.90.0 6.0.7.5.6.2 8.0 ‘ - R
0.4 83.3.79.6.83.6 5.6.5.5.5.6 2.8 HERA BRI (1 mg/mL) RUBRIE (100 g/
2 90.6.83.3.83.0 8.6.5.6.8.3 5.1 mL) B PRAFFRAFE N . -20 CORAFIITE Dy 3 4~ A
900 000
800 000
700 000
600 000
55 500 000 —e— 02 pg/mL
o === 0.5 pg/mL
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2 EHmERAEREE R RAERESEmRLRE

Fig 2 Comparison of storage time and peak area of montebutone standard solution
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2.4.2  EAURIE R AR TAR R BOX AR R A9 AR T
I RIS AR T TARVE IR (2 pe/mL) FLSAE S

W (2 pg/mL) AT T 24 /NI O RRE PRI . 1
SEREW WA 24 /DI NERE, WK 3,

x3 mEILERRMIERBEEERKEER

Tab 3 stability test results of standard working solution and sample solution(» =6)
it ) Hr 0 2 4 8 16 24 SEHIE RSD(% )
o T A R e T 156 776 148 790 152 311 158 436 150 078 149 333 152 620 2.7
2R UG T AR 117 582 112 899 119 031 118 483 110 845 113 190 115 398 3.1
3 Wit5%it 3.2 MEAEAR T AR E  FBEE2 FhKARK
3.1 mEMEFANAGHE BENFRE A RXEERAR 0. 2% FIR,0. 5% WiK,2.0 ng/mL

BURH : CNEFI R B, 4550 s, — 38 X0 o A1 T 4 g
IO S 53 B AR AR — B {H 1 FH B, R G )
B, R A B R, IR, ARSI e £ L
AR

P T TR AT (1 T UL I 3 RN 4, &5 5 R DA
0. 2% R ,0. 5% W R7KAH , 53 B RACR S (B LA
—E AR R L 0 R AR, HA I B Ay
e, PHUGAE EALE R R AAE TS | ABERR

0.603
0.503
0.403
0.303
0.203
0.103
0.00
-0.104
1| E—

AU

S

/

/

LU LI BN B B N B B B B |
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T
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3 2.0 pg/mL ARERRRERIEE(0.2%RERFKB1E)
Fig 3 Chromatogram of 2.0 pg/mL standard solution ( mobile phase by 0. 2 % formic acid)
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Fig 4 Chromatogram of 2.0 pg/mL standard solution ( mobile phase by 0.5% phosphoric acid)

3.3 dmE MM R vdE TR (0.5%
WEIR . O = 64:36) FIEREE (R 1) MiFP P 7 =X,
FERT 2.0 g/ mL BR IR BCLE P FP R 7 =X 1
B, ULIE 4 FEL S, 25 BIR VR 20T A

-5 2% ST AT R I8 B AT 80 1 WS A {ELAE E e
A TR B I TRV A 19 min 86 2 e 64 B i 1]
N7 ming IR AT I B B Uk
Ji,
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Fig 5 Chromatogram of 2.0 pg/mL standard solution ( isocratict elution)

3.4 RN KB EEFE XN FEATE 2 ng/mL brUER
Wt 7 4 5, 0B 6, B K W B K
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Fig 6 Spectrum of menbutone

3.5 REEFWEE  CHEXREECE 2552 AL
AT, S IORE ity I 3 ORI T R0 A%, T H. &
it RSy i (e 28 P BB SR AL PR N T Ly S 5 S5 2
S AL RS IBOR IR | (S R , 32 i S L

R (R S R ) Y T AT R Y VA S 2
JEZEL, B B O IR AR, B R Tk, 5T
PLESER, oA 4 ARIUA R . )6 .0.2% WRZ
J.0. 5% WEMR &N, W B, 25 (ks
0.2 mg/kg 4 FIEFIMIRBGCRE A BEER, H
FE Ay 5 BB SR ) B IBO 2 A 22 TRk A2 VR B
o, 3k AR IBOR: PRI, 1A ], DL A IF 5
PRI AR IUA T

3.6 EECURHSE  HRERBUKE 10 mL, #2H
1.2 .3, 3 FPER I BT o A B D 5 K s 42
I (0.2 mg/kg,0. 4 mg/kg,2 mg/kg) , KT
IS =R BOR R 4, $RIBCL IR FEAS A ik
(0.2 mg/kg F10.4 mg/kg) I, [ Kz RSD 14
WL R (H A W 2. 0 mg/kg, ISR /NTF
70% , AEE X, MERE2 WS 3 W, 3 s
I [T RSD Y7l /e 20K, PR 2 ¥K,

R4 FREBURHERERR

Tab 4 Investigation results of different extraction times

PRI EL 1 2 3
SR % 71.1 80. 1 73.5 83.5 89.4 90. 1 85.2 80.6 88.8
0.2 mg/kg
RSD% 6.3 4.2 4.9
SR % 72.6 79.1 70.9 85.4 80.7 87.1 91.0 86.9 82.3
0.4 mg/kg
RSD% 5.9 4.0 5.1
Bl 9% 65.4 75.8 81.9 85.9 88.2 81.2 85.1 90.2 89.9
2 mg/kg
RSD% 11.3 3.3 4.2
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3.7 BNOHEE G E A E WAX [E A A U
BUE I HLB  MCX [ AH 2% BORE | %5 W 3k #: 1 i)
K, B ISR AT 52 AR K, A 2R B0 e
SRR I ], WAl I TR DR 52 a5 PR oK 3k
PEAREL R (A, B0 I ] 10 min A9 17 0
BT 4 FPES L 6000 r/min, 7000 r/min,
8000 r/min,9000 r/min, $EHUF M LK 5, YR
WA 325 5, BAT P AN G 380 Al I ] K HE S
BL50 S, J5 RN T VAL s (E] £ 30 44,
% 4% 8000 r/min, 0> 10 min,

x5 FARABLEEZRERR

Tab 5 Investigation results of different centrifugal speeds

B LFE I 1/ min 600 0 700 0 800 0 900 0
HrALH 1] min 52 51 32 30
[FIR % 2 78.6 79.1 80. 1 81.9

3.8 ACkRES®E RS FRAEWIRE.35 C.
40 °C 45 °C .50 °C .55 °C , W45 Rz, AR
WO 2 [ R BRCR W B35 22 5%, IBCR R F
70% . ATRVRWCIREE Bt i [ A5 L LI 7, 25 1ERL
FRMA AR SR 50 CRAWR .,

50+

454
*43
40— + 40
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+48

* 32

O I T I I I 1
30 35 40 45 50 55 60
IREE(CC)

E7 ®MRESHIE

Fig 7 Nitrogen blowing temperature and time

3.9 By ki HE3 MER N RER
R 0. 5% BRIR ~ S HL(64:36) | LI HBE
Oy 5 5% 3 PN N BT AR [ S SR O
(0.2 mg/kg,0.4 mg/kg,2 mg/ke) ,FERILFE 6, F
PO BN W, 3 A 7K 5 i A i A [ g <
HRT 80% , Wi /L 25K . AR WFFT 2L £ Y B At o &2

I
x6 TRIEFHERLER

Tab 6 Investigation results of different complex solutions

[E,fgufg 0.5%1@‘?2%?;:—36%)1%7&*1& ) I
0.2 80.6 80.6 81.2
0.4 60.9 65.7 88.9
2 55.0 53.4 85.0

3.10  EFRAESAAA X 2021 AETH M E AW 16
FANI 22 HEE NG BL A R T R, 3R A
H s A

311 it ks, BB 0.2 me/kg, 7E
0.2,0.4,2 mg/kg WHNZKER , & ALHEBC & e Rt
o A RS [ R 78. 1% ~90. 6% , AR 1
ZEHPINF 10% , SCE TR B Pl AR S AR
etk Ak,
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