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B E: BN SRR GIEE (ultra performance liquid chromatography, UPLC)IM % H 8 H TSR iR 22
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Determination of ergometrine maleate in herbage by ultra performance
liquid chromatography
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ABSTRACT: Objective To establish an analytical method for determining ergometrine maleate content in herbage
by ultra performance liquid chromatography (UPLC). Methods The samples were extracted with pure methanol,
and purified using a mixed cation (MCX) solid-phase extraction column. Gradient elution was performed using
5 mmol/L ammonium acetate solution containing 0.1% formic acid (A) and acetonitrile (B) as the mobile phases, and
quantitation was performed on UPLC using a diode array UV detector. Results The detection limit and quantitation
limit of the method were 0.5 mg/kg and 2 mg/kg, respectively. The linearity was good within the range of 0.05—
5 pg/mL (r=1). The recoveries were 83.80%-94.49% at the 2, 10, and 20 mg/kg levels. The relative standard
deviation was less than 3.5% (n=5). The actual sample determination results were 6.3—194.8 mg/kg. Conclusion This
method has good accuracy and precision, and can effectively determine the ergometrine maleate content in forage,
which lays a foundation for the application of ergometrine maleate to animal husbandry in the future.
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Fig.l Structure of ergometrine maleate

1.2 SSWHE
12,1 &#50

TLEhAH: A: 5 mmol/L ZFREZIF R (T 0.1%HR); B: &
i, (i HE: Waters T3 (100 mmx2.1 mm, 1.8 pm); Py
Ao BEEVEML, VEBr UL 1 AR 35 °C; M
0.3 mL/min; #FAEE: 10 pL.

®1 BERBRERF

Tablel Procedure of gradient elution

B[] /min Al% B/%
0 85 15
2.7 85 15
2.8 0 100
4.2 0 100
4.3 85 15

122 #FpEmf&EEaE

AR BT -20 CCUKTE R EIRAT, (RAEHIFRN 1 4.
123 HEg&Hame

FREBC PRI 21E MEERS 1 g & 50 mL B0, K%
JA 10 mL B, 38 5) 5 4K £E49% 3% 10 min, 9000 r/min 250>
5 min, K5BH 1 mL & T 50 mL B&.08F, A 4mL0.1%
IR, TRA14 .

# MCX BIAHFERUME(60 mg/3 mL)A 3 mL HEEAN
3mLKTEfLIG, B A A, B 3 mL /KAl 3 mL
FEEW VLR, F 3 mL S%20K B EEDEE, 8% v i v &
50 °C/KIB AR TG A 1 mL 15%Z M52 %, 3 0.22 pm 3§
WS, R

2 HER5HH

21 (UERFEHMK

AR B A7 300 SRk A 30200 S o € 1 R R S0 A E
11%%%, WE T Agilent Cig (100 mmx2.1 mm, 1.8 pm),
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Waters C;g (100 mmx2.1 mm, 1.7 pm)#fl Waters T3
(100 mmx2.1 mm, 1.8 um)3 M AGEFE, FAEILIER A
T 5 mmol/L Z & (% 0.1%): 25 (80:20, V:¥). 5 mmol/L
ZIRER(E 0.1%): 2 05(90:10, V:¥). 5 mmol/L ZFRER (&
0.1% P iR): Z 15 (85:15, V:V). 0.1%H BRI : 25 (85:15,
V-FL 0.1%H R : L5 (90:10, V:V)5 FhiisiAH, 45
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H b W e B X R, €3 W SR B0 HL A ., X U s A
5 mmol/L ZFRE (% 0.1%H R): 2 (85:15, V:it, Hix
gt e I ) A L, TR OB ELXE AR, WA . A HIF ST
&4 Waters T3 (100 mmx2.1 mm, 1.8 pm){E A58 1 {4,
TEHE, 5 mmol/L ZREZ(F 0.1%H BR): 21 (85:15, V:niE
RN . SRAFUEALSE 1 B AR S E A& 2 fR, 564h
W P A 3 R o
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Fig.2 Chromatogram of standard at 1 pg/mL
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Fig.3 UV absorption spectrum of standard at 1 ug/mL

2.2 EALIBSEEL
22,1 AE&Mthik

SIS e )45 FUBCE PRI 20 mg/kg B B TR IR
FAFL, A5 EEATIREL, AT HLB (60 mg/
3 mL). PRIME HLB (60 mg/3 mL)fl MCX (60 mg/3 mL)3
FPE AR BUNE . 2550 1E 4 FrR, BCRS51N 6.17%.
19.11% 1 83.85%, #H X 43 ik fii 22 (relative standard
deviation, RSD)43-4ll 41 3.38%.0.66%F1 1.18%, 41%#% HLB
(60 mg/3 mL), PRIME HLB (60 mg/3 mL)H}, FEEUECRAR
%, 24 MCX (60 mg/3 mL){E kAt F B AR AR B
B, PRECHCR SR, HLREA R BRAR i i ok iy 2 T,
XA AR MCX (60 mg/3 mL)WHR L&A BT
(LR R RE T, TS R A R A A O AR, AR R
PRI AR Ve g5, DR, APFRERE MCX (60 mg/
3 mL)fE A Ak A [ AR 2E B MR

80.00 83.85
70.00 |
60.00 |
o 5000
£ 40.00 |
g 30.00 |
20.00 - 19.11
10.00 | 6.17 .
0.00 .
HLB PRIME HLB MCX
[ AHAE B/ N2 7R

4 KRR e (n=3)

Fig.4 Comparison of different purification conditions (n=3)

222 REF &AL

LA FRUE NY/T 2769—2015 {Hzirh 15 fhsEd
BTN E A O3 - AR IBE DT i i DX R T 1S P A Ptk
ATHRBOM E, il 0 E o R 2 I 1E SR U], (H
IR TSR FR A A BRIV L, TR AR 5T e
. ZIEFI R CERVE D SRBUA R4, St )
25 HARCFHR RN 20 mg/kg WRBE B TR IRZE BT, LR T
HEE. IR CERRIBCICE, 258 mE 5 iR, Wb
W43 5 R 84.04% .76.76%F1 76.58%, RSD 437l 4 0.24%
0.49%1 1.91%, 4RGN FH EERS, $RBCHCR TR, HIL,
AHIFFE 31 B A S R BUA I .
23 eflrrErZ

BUE AR SR, FH 15% 2 60 B A Eh R IR 22 f
TR 0.05, 0.1, 0.5, 1 F1 5 pg/mL MIFRHERZE 5
I TAEE W, ERAEIES T BHLE, ISR
Wi B R Y, REEh X R RIARERR 2R, TRk R
RIS FIFIA R R A, HARZE R 2, 25K, Hird
7E 0.05~5 pg/mL Ju N, LR
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Fig.5 Comparison of extraction efficiency with different extractants

(n=3)
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Table 2 Linear equation, linear range and correlation
coefficient of ergometrine maleate

E2- 4 e |

A L fug/mL) HXREr
LORRE MBI Y=46660X-274.31  0.05~5 1

24 KNRSESR

FE A L SEBRRE S TSI T R BE S 0.5 F1 2 mg/kg 19
TR TRA fR, F BRI i A A B ik AT A PR |
Feortr, FrfS @ik 6~8 FiR, Wi fEM L SIN=3 1E
AR, fEME SIN=10 VR R bR, 25 R RHA D %
B RIIBR A 0.5 mg/kg, &K 2 mg/ke.
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Fig.6 Chromatogram of blank herbage sample

25 EWERSHEERE

BEHUZS PR R, A — R R T DR R 2 M B e
R SL, M 2. 10, 20 mg/kg3/\Tl‘J(7&r“7J<¥% Al
RAGRRE, G55 ER 3. 25 R M, SR BEGS I AL o el
FIE 83.80%~94.49% 2 [A], Htt NARHEG 2 (relative standard
deviation, RSD) 7E 0.2%~3.5% 2 [8] ; #t [A] [6] Wi % 7
84.7%~92.3%2 [f], LAl RSD 7E 0.9%~3.0%22 ], Z5HH
6 GB/T 23182—2008 { D} -5 24 Je LAt Ak 2 s il i

1.50 2.00 2.50 3.00 3.50 4.00
£ B8 B[R] /min
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Bl 7 28 FUCRRE S RN 0.5 mg/kg Eh ok BR 22 £ AT (00 33 &
Fig.7 Chromatogram of blank herbage sample added 0.5 mg/kg
ergometrine maleate
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Fig.8 Chromatogram of blank herbage sample added 2 mg/kg
ergometrine maleate

R 3 HEDDRERE AR N EYER R AN AR ERE (n=5)
Table 3 Recovery rate and relative standard deviation of
ergometrine maleate in herbage (n=5)

HEP 1 HEA EiALETR S T )

BIE gy

/(mg/kg) Blc%/%  RSD/%  BI#/% RSD/%

1 89.93 1.7

2 2 92.59 3.5 923 3.0
3 94.49 0.7
1 85.43 0.5

10 2 85.17 1.4 85.5 1.0
3 85.91 0.8
1 85.52 0.2

20 2 84.77 0.6 84.7 0.9
3 83.80 0.2
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2.6 EFRHEmRINE

Fie AR BTk, XSRS A 4 HEBCERE fh E
FHsE, MELsRME 4 Pion, S50%M, FEfh Dok
FERP S E N 6.3~194.8 mg/kg, FHirp, SCPRECEAE S
1 I s WL 9,

F4 ZIRHESUEERN=3)
Table 4 Results of actual sample (n=3)

B b 44 FR
L@
HeEE 2 96.5 0.1
M3 19.6 0.7
M 4 6.3 0.1

52 45 5 /(mg/kg) RSD/%

194.8 0.4

wv

I %
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Fig.9 Chromatogram of actual herbage sample 1 extraction
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Dy BB R0 TR B RS B R, BB A0 2 R h 5
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