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[ ZE] BITIBAEMAREABEEPHARYENCE F B M0E G TESAEEENE
o KA Agilent —HP -5 @ E G4, LAANRA, A KIGE F AN #0460 28, 4 0 R
£ 200 °C, #2538 5 A 250 °C, DL AR 448 50 °C, 4R +F 10 min, H A 94 10 CWEEF B E
180 °C, T % # P #7355 4 80 °C, FH# A 18] 4 30 min, # 2% ARG B4 T LB FEMHH
ERBAEFMNN-_HFEFB B R, CBAE 11 ~974 pg/mL G E AL EX R EH, B
A5 png/mL, ZERA 11 pg/mL, FKEX 92.1% ~109.9% ; ¥ B A 8 ~606 wg/mL 3G F K 4
PexZABRE BMIR A 4 pwg/mL, ©ERH 15 wg/mL, B E K 94.4% ~109.5% ; 7 Bl 72 12 ~
972 wg/mLAEE AN LM X ARG, BB Y 2 wg/mL, TER K 6 wg/mL, EHIKE H 92.5% ~
102.4% , ZFEnBES BRkES EATLHRALMETZ B &P RGEFHLRN,
[RER] CHBAEFMER R, TS AMEEE; 7% F 5 A

Determination of Residual Solvents in Eprinomectin by

Headspace Gas Chromatography
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Abstract: A headspace gas chromatography method for the determination of residual solvents ethanol, methanol
and acetone in eprinomectin was established. Agilent — HP — 5 capillary chromatographic column was used to
detect the three solvents with nitrogen as carrier gas, the hydrogen flame ionization detector was used, the inlet
temperature was 200 °C and the detector temperature was 250 °C, the heating program started at 50 °C which

hold for 10 min and the temperature was increased to 180 “C at a rate of 10 °C/min, the equilibrium
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temperature of the headspace bottle was 80 “C and the equilibrium time was 30 minutes. The results showed that
ethanol, methanol and acetone were well separated from N, N — Dimethylformamide under this chromatographic
condition. Ethanol had a good linear relationship in the range of 11 ~974 pwg/mL, the limit of detection and
limit of quantification were 5 pg/mL and 11 pg/mL, respectively, and the recovery rate was 92. 1% ~
109. 9% ; the methanol had a good linear relationship in the range of 8 ~606 wg/mL, the limit of detection and
limit of quantification were 4 pg/mL and 15 pg/mL, respectively, and the recovery rate was 94. 4% ~
109. 5% ; acetone had a good linear relationship in the range of 12 ~972 wg/mL, the limit of detection and
limit of quantification were 2 wg/mL and 6 wg/mL, respectively, and the recovery rate was 92. 5% ~

102. 4% . The method has good resolution, high recovery rate and is suitable for the detection of residual

solvents in eprinomectin.

Key words: eprinomectin; headspace gas chromatography; residual solvents
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Fig 1 Structure of Eprinomectin
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1.3 K% 2B LR L T 2 R S EURE W
T EZ e A R A F]

1.4 FEHEH &

141 *TB&ER  BOWE I BEAFP ER X R
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H 1] DMF % B 22052 4550 /R 0 B SRR
PRI 2 . LT BE AV A 3 1 mL O
45, & 50 mL B, BT DMF #iRE 2 20 5, 4%
5], FHRE R 2. 5 mL, B 50 mL &P, H DMF
MR 2 FE 5], A s T XS IR i TR A %
1 mL, & 50 mL &R, B DMF #2205 £
A, RS EFRIL 2. 5 mL, ¥ 50 mL 2, H DMF
Wi B B2 K %R 2. 5 mL, & 50 mL 3, T
DMF Fi B 2 ZI B, B850, RIS 5 POl %o o e TR .
I mL, & 50 mL ff T, H DMF 7 B % %)
JE RS FREE AR 2. 5 mL, B 50 mL IR,
DMF Fik B 20 8 A B I 2 mL, & 25 mL &
W, DMF F e 20, #25), BifS

1.4.2 #kSmEk WO BEE I 4w R A
0.5 g, WEEME, BT, K% il DMF 5 mL,
P e S

1.4.3 =@k HDMF 1ERZ FHIER

1.4.4 ZM5REXRRER SHKEEERL
it | PP P M X TRt 2 8 G 2, 1 DM 7 e
B 43 531 SN 974 487 (195 98 48 25 11 pg/mL
R TR HR ot V5 W VR T 4 301l o 606,303 121,61,
30,158 pg/ml. [ H I XF B Y2 V0 R v B 4 331 o
972 486,194 97 .49 24 12 wg/mL 75 B X BE &
W

1.4.5 el ERpEk  OFERPCRILE R .
Sy 5K B RIS B B e R R 9 Oy, B A
0.5 g,3 (43RG in 974 we/mL B 5 mL
H1 DMF 4 mL,3 it 20 SIS %0 974 wg/mL (%
W 1 mL 1 DMF 4 mL, 3 # ¥ 2 5 K %
974 wg/mLAYIAEH 0.2 mL A1 DMF 4. 8 mL 1§ 4 [1]
A3 I VR 5 P TR R D T [ AT S5 06 VA TR - 43 ol kG 2%
RO AR 9 0, "M 0.5 ¢,3
H 3 5KE %0 606 we/mL Fl 972 we/mL (IR A
YW 5 mL Al DMF 4 mL,3 £ 43 50K % I 606
pg/mL F1 972 pg/mL MIRG ¥ 1 mL Fl DMF 4
mlL,3 03 o 4 RS % 606 wg/mL Fl 972 pg/mL
FRA I 0.2 mL Fl DMF 4.8 mL 75 Jy [ )i %
WU
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IFIE] A 30 min, 5 20 2O B, SUOAE B TR
N Ry 00 % | AR 1T E 200 °C 6 T 25 Ry
250 C
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1 mL, # 50 mL & fih, | DMF B 2 212 | #%
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P4 1.9 mL, & 10 mL 83T, DMF ke 2 %)
RS, ER S BRI mL, ® 50 mL BT,
DMF FiBe E 215, #8250, BIAS s B By o . G 4 R B
F Y 469K 1 mL, & 100 mL 3, ] DMF #i B
BZ0EE 5], TR R B mL, B 20 mL &2,
JH DMF BB Z0RE 850, BT 3 R 7 T 4 2% 1
BN & 2. 4 mL, & 100 mL &)+, H DMF
Wi R ZI 2 F25) , kG BRI mL, & 50 mL &)l
1 DMF #2205 4550, B 43 1A 2% 1 X
PB4 S mL, B 20 mL T2, A2 IE 6
TR 1.5 TR 35 Z5 A R

2 HRESW

2.1 EEM iS5 mL 55 RO
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Fig 2 Gas chromatogram of blank solution (A),
ethanol reference substance solution (B) and a mixed

reference substance solution of methanol and acetone ( C)

2.2 ®HAMRAEER LUEMEEN3:1 H110:1
A3 SR A A ) BRI R WA 2 B A s = BR R
11 pg/mL, K BR A 5 we/mL, FF B0 2 R N
15 pe/mL, K M BR 4 4 we/mL, PN B Y 5E &R
6 wg/mL, Kl FR Ky 2 wg/mL,

2.3 LMEEEAETE SHIKERROE,
FH SRR ) 4 1k 5 0 B BV W S mL, 43 B
20 mL Tz B 2% 2 0y, TS R, DA

W FE A ARV E L it 2k, T de/ N — SR i b AT 4k
[, 45 R ER, OBELE 11 ~974 pg/mL ¥k JE G
WLPE X R R, R A Y =0. 34165X —
1.5219,r =0. 999, HEEFE 15 ~ 606 pg/mL ¥ i3
FINLMCR BRI, &0 Y =0.3419X +
1.7237,r =0.999, NI 7E 12 ~ 972 pg/mL ¥ JE{E
FRINZ MR RAF, LD Y = 1. 0804X +
4.1559,r=1.000,

2.4 WEE 7RIk UK 5 R R
B 20 mL TSI FARDIE 6 WK, il sk ik K, 45
AR, CERETEARY RSD 4 10. 0% , 43 51K % i
HCHE PRI DN I 6 B R 15 .24 pg/mL PSR S mL,
FAEME 6 K, H BEIE I B RSD 5 6. 6% , TS T
WETHIFLAY RSD M 2.5% (1),

®1 BEERBRER

Tab 1 Results of Precision test

1 RSD/%
ZEEIE T AR 10.0
FH B0 T AR 6.6
P Tl 0 T AR 2.5

2.5 EFE BN RS VR R ORI

W, H 20 mL s, 2550 WoR , S RER IR
92.1% ~ 109. 9% , W BE ) IR 94, 4% ~
109. 5% , SR A IR 92. 5% ~102. 4% , FI7E
90% ~110% JLEHN(F2),

2.6 AN FEHIEMR T R ER G E AR
HERE RIS I BE BEAT T — 2 o Y AR B, 45 R
T, RO IE YA G 2R, M 25 R A2
S

2.7 RGN E HCHE A TR T S R 4
SR, A R A R 1 B I R
PE AT 2 AT MR F R A P 2 B
$90.05% ($3),
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Tab 2 Results of recovery rate test

gl Feihit/ g R TP A B/ mg I A et/ mg AR Vg i AR 02 P Y%/ %
0.50406 0.252 2.435 189.594 2.565 95.0
0.46306 0.232 2.435 182.943 2.475 92.1
0. 54066 0.270 2.435 201.976 2.733 101.1
0.53136 0.266 0.974 92.435 1.333 109.6
L 0.51080 0.255 0.974 85.675 1.235 100. 6
0.54803 0.274 0.974 93.277 1.345 109.9
0.48046 0.240 0.195 31.243 0.444 104.3
0.51957 0.260 0.195 32.287 0.458 101.9
0.54944 0.275 0.195 33.647 0.478 104.1
0.51462 0.010 1.515 109. 050 1.479 96.9
0.53330 0.011 1.515 107. 186 1.453 95.2
0.54243 0.011 1.515 110. 811 1.503 98.9
0.49092 0.010 0. 606 46.046 0.582 94.4
FH st 0.52873 0.011 0. 606 48.220 0.610 98.9
0.53736 0.011 0. 606 48.828 0.617 100. 1
0.54560 0.011 0.121 11.720 0.143 109.5
0.54200 0.011 0.121 11.532 0.141 107.7
0.52340 0.010 0.121 11.457 0.140 107.2
0.51462 0.021 2.430 541.89%4 2.391 97.6
0.53330 0.021 2.430 527.007 2.326 94.8
0.54243 0.022 2.430 545.644 2.408 98.2
0.49092 0.020 0.972 219.850 0.919 92.5
PR 0.52873 0.021 0.972 231.167 0.966 97.2
0.53736 0.021 0.972 231.433 0.967 97.3
0.54560 0.022 0.194 49.795 0.214 99.3
0. 54200 0.022 0.194 51.154 0.220 102. 4
0.52340 0.021 0.194 50.408 0.217 101.1

K3 CEBEREMNERZRKEARTNESLR

Tab 3 Results of residual solvents of eprinomectin

55
il P
1 2 3 4 5
Ll 0.05% 0.05% 0.05% 0.04% 0.04% 0.05%
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