- WA -

Inspection and Test

202142 H 5 H 45 30 %55 3

Vol. 30, No. 3, February 5, 2021 China Pharmaceuticals

doi:10. 3969 /j. issn. 1006 —4931.2021. 03. 015

El tHZEEY - & & 20 48 B 35 % R B i XE & AT #0 B L A
b MRNEE"

R BR e O &

(1. WREITE=ZER, LA FHE 250031; 2. LEHLKREHZARAE, LA FE  250031)
HE.HN 2iRmNEa Tt 83 B MEAF KA E5hTHAR S HARs S THEMER -8B H0eME
(SPE-UPLC) ik ik KM & REFGERRA &, A B ER(SPE) &4 & 5 @ A0 &, &3 4 % Poroshell 120 SB - Cis 4
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Simultaneous Determination of Five Components in Shugan Hewei Pills by Solid — Phase

Extraction and Ultra — Performance Liquid Chromatography
LIANG Dongniu', CHEN Feng’, ZHENG Lei'
(1. Shandong Provincial Third Hospital , Ji' nan, Shandong, China 250031 ;
China

2. China Resources Shandong Pharmaceutical Co. , Lid. , Ji' nan, Shandong,
250031)
Abstract: Objective To establish a solid — phase extraction and ultra — performance liquid chromatography (SPE — UPLC) method for the
simultaneous determination of paeoniflorin, hesperidin, naringin, imperatorin and bergapten in Shugan Hewei Pills. Methods The samples
were extracted by the Soxhlet extraction method and determined after being separated by the SPE column. The chromatographic column
was Poroshell 120 SB - Cis column(100 mm x4. 6 mm, 2.7 p,m),the mobile phase was methanol(A) —0. 1% phosphoric acid solution(B) ,
with gradient elution(0 =10 min,10% A =40% A;10 — 15 min,40% A —45% A;15 —20 min,45% A - 100% A),the flow rate was 0.5 mL/min,
the detection wavelengths were 230 nm for paeoniflorin,283 nm for hesperidin and naringin,248 nm for imperatorin and bergapten,respectively,
the column temperature was 30 °C ,and the injection volume was 5 pL.Results The linear ranges were 2. 180 —43.600 pg/mlL for
paeoniflorin(r =0.999 9),2.526 - 50.520 wg/mL for hesperidin(r=0.999 9),0.959 —19. 180 pg/ml for naringin(r=0.999 9),
3.493 - 69. 860 wg/mL for imperatorin(r=0.999 9),4.707 - 94. 140 pg/mL for bergapten(r=0.999 8), respectively. The average
recoveries were 92.83% ,95.72% ,93.36% ,94.70% ,95.23% ,the RSDs were 2.27% ,2.17% ,1.79% ,2.38% ,2.00% (n=6).
Conclusion The method is reproducible and accurate,which can provide a theoretical basis for the quality control of Shugan Hewei Pills.
Key words: ultra — performance liquid chromatography;solid — phase extraction;Shugan Hewei Pills; paeoniflorin; hesperidin ; naringin ; imper-
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1 XHE5RH
1.1 {88

1290 7Y 8 55 250 AH £ 3% A [ B A = 1A B 1)
(DAD)KE %% . A shE R 2% A4 , BOND ELUT % [#
FZE B (SPE) #1 (500 mg : 3 ml) , ¥ [ EE Agilent 2
F]) 15 XP205 U HL 430 FF- (i AR ) — FERI 24w,
K51 R+ 43 Z—) s KQ — 600DE T 75 I i vk s (S 1L
i A ALER A R A R, D130 600 W, 4l %8 40 kHz) ;
Milli — Q advantage A10 R Al K HL (36 FH % B A )
HSE - 24B B [# A A Uk B (i B R A 7)) .
1.2 X%

AJ 256 BE A (FIE 5 110736 - 201943, & 5 H
95. 1% ), # Jz % B 5 (FIE5- 4 110721 - 201818, & i
H96. 2% ), Al Sz A X B S (HIES5 o 110722 - 201815, &
O 91.7% ), BRET 5 2 %F B (L5 110826 -
201918, i K 99. 0% ), 1k T N Bs xF B8 5 (Bt 5
520036 — 201401, % 5K 99.2% ), ¥ [ H 1 524
RS E IF 2T e 5 T P AN B AL R AL, db st A By &
JERL A B /25 ), Bk AL 6 g, iL5 40 Bk
19013386, 18011800, 18011801, 200202, 200401 ) ; H i
(i ali, fE 1 Merck /A ] ) s IR (P 2t , v [ = 2 4
HAABRAF]D s aiK (L% A 6D .

2 FHiEE5H#R
2.1 BiEEH

{83541 . Poroshell 120 SB = Cis £ (100 mm x 4. 6 mm,
2.7 wm); Vi : 0. 5 mL/min; £ 30 9% K : 230 nm( A5 24
1) ,283 nm (B8 Bz 47 Al ) , 248 nm (RRFT 8 £ 16 T
M) 5 AR 30 °C s ERE B .5 wL; i ah Al (A) -
0. 1% B FR ¥ W (B) , B BE YE M (0 ~ 10 min B 10% A ~
40% A, 10 ~ 15 min B} 40% A ~45% A, 15 ~20 min B
45% A ~100% A) .

A, I IR, B AR IR I B 100 mL, 2R
FHER [RARIOEFR I 1 h, 28 THRIGR 5% i R 1 mL 3%
fi#, INATRAEIG 1L SPE A, K 3 mL i@ it SPE 4, 7
K, R 70% HEE 10 mL P AR VRV , B 50 mL
R, PR E 2,0, 45 wm (LB RS, Bt
TE L RIS,

Yol A V5 - BOAT 2 X6 BEA 22, 92 mg, 48 J7 Xt
T 26. 26 mg, Al B2 X BE i 10. 46 mg, BRI 2 %) I8
fn 35. 28 mg, {3 M PR X RS 47, 45 mg, KSR E
38 10 mL 80 rh, W BRI O e 2 350 BN
XoT BT VA 5 53 AR 9% o LA o) BRI A5 1 1 mL,
i [[— 100 mL Z5 f )i, e 25, #8571 0. 45 pm
LIRS AT, IR ERE R, B A5

BF o) TR S A - e 2015 4 g e 24 i (—38) )
J7ik WO BRI R B T 10 BRrP 2SR HRRE
an il 25 A AN B AT JBREZ AT B B A o [
Tt VA VR 48 ) 5 S T R R
2.3 AEFEERE

BRI 43 2. 2 TR 3 AP, # 2. 1 T
TS SRR REREIN A, 5 ] LA 1o B R A R
U T X R, HL 5 AR AR 5 06 43 15 B AT, B PR B
T4t o 2R UPLC A 17 9 DAD A8 0 48 6 3% 27 4l B 46
DIRE , 53 TIN5 Fofr o3 €0, 135 06 1) i 2 Sl B, 45 21
BIEAER 25 Hh ) BI(ETE L PN, 2R B 5 P s Ik o i e
Yo B— ek otk S T

MR R E I IR S48 0. 1,0.5, 1.0,
1.5,2. 0 mL, 433 '& 100 mL 28I, A A i B 2 %)
JFEFEAY A A R B AR TE R R, # 2. 1 T R (g 2%
A A S, A A% X6 Bt 3 Y1 o i R (X, g /mL)
Sy AR W T AR R CY) S AR AR HEA T R [T
o ARIE M 2R A5 R L3 1.
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A. Reference solution

B. Negative reference solution

C. Test solution

Fig.1 UPLC chromatograms
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Tab. 1 Results of linear relationship, precision, stability and repeatability tests of five components
P LMK R KR A E R YAy LA
)3 A r(n=5) £ 58 (pg/ml) WmAReg RSD(%) M @ARes RSD(%) 4% RSD(%)
GRS Y=52.56X+7.616 0.9999 2. 180 ~43. 60 1.20 1.29 1.48
B3 Y=51.89X +10.53 0.9999 2.526 ~50.52 1.12 1.18 1.29
3 Y=54.63X +3.022 0.9999 0.959 ~19. 18 1.03 1.39 1.37
B % Y=50.48 X +13.05 0.9999 3.493 ~69. 86 1.45 1.16 1.39
o5 e A Y=50.08 X +25.69 0.999 8 4.707 ~94. 14 1.67 1.00 1.16
P WA 25 B BT F2 MEDKARER(n=6)
i%zﬁé‘fiii@’ﬁ : E’yﬁnﬁlﬁ (*H:%ﬂ‘j 190]3386)@% . 5[%5‘%? Tab.2 Results of recovery tests(n =6)
PRAE , HOE R Ml s i, 0 T 0,4,8,12,24 h I &y wiE(y) #2438 pAZng) WEZ(ng) ®ikE(%) T(%) RSD(%)
BERE 0 R N s e g R 2 R L FR 1, B, as LOI0S 0527 0.5450 10659 9417
SLYRWRTE 24 h NEAE . LO41 05602 0.5450 L0633 9231
E/E‘ﬁiﬁgﬁ:mﬁﬂx(ﬂt%ﬁ 19013386)@%,%%‘ 1.006 6 0.550 6 0.5450 1.0412 90.02 ng o 2
P Mol ARSI, 3t 6 6, 5) SRR i LIS 0D L
S A P TR JE LR A it 4 T 1, LO2IS 05588 05450 L0562 9127
e
TRE B 56 - BCE A0 R RE S (LS R Lol 0603 0615 L34 %550
19013386)1. 0 g, 3L 6 3, K % FR o , B R CH RS T, 4> LOGS 0692 0615 L2507 9683
%Uﬂ%%ﬁﬂ/\ﬁﬁﬁﬂxﬂié{ﬁ@ 0.25 mL,W(%%U%ﬁj\:lﬁlﬁl{ﬁ' 1.0018 0.636 1 0.6315 1.2218 9.75 B0
TR AE V1 5 FRRFIN B3 [ETSCR 5 R W3 2. 105 0687 0.6315 L2416 93.89
T PR A < B 2. 2 T A A L i 5 AN LOBL  0.670  0.6315 12510 97.23
RIS B R A 6351 (Agilent 1290 BRI LC20A BY) €6 sf$ L0105 02496 0.298 04181 9529
144 [ Poroshell 120 SB - Cis £:(100 mm x 4. 6 mm,2. 7 pm) LOML 02530 02398 0815 9529
Al Accucore Cis (100 mm x 4. 6 mm, 2. 6 pJn)] AR 1.0066 0.2486 0.2398  0.473 83y B3 179
(30 °C, 40 CAIE L) A (0. 45,0. 50,0. 55 mL/min) LOOLS 0274 0298 04706 9508
X R 25 R ) 0 o 2 R 1 A S 6 A VR L L
5 G 8 L1 B TN LT e e
. . Bi#E  LO0S  0.9074 08732 1705 9314
2.4 #'%?Efu’? . T LOM1 09196  0.832  L7I61 9.2
BBURE it 3 o, A ) 5 A ot VA, 0 i R A T L0660 08By Lher )
2, TR AT U Fi AR LR 3 LOOLS  0.8996  0.8732 1768 4.7 wA
3 itig LO2IS 09173 0.8732 L7684 947
3.1 BIiERMHERE LO3T  0.9008  0.8732 LTI 9.3
UHPLC ${AR BAT RE R B BEA W A sssng Lo0s 1281 L1768 23561 93.30
AP0 AL, BT 38 A T DU o 24 H 2 545 < Poroshell 120 LOML L2S0 LIT68 23815 9403
SB - Cis AE R 3R AL BBk R, BIA% - 7e BUIECR] H L0066 12532 L1768 23952 97.04 6 20
5 WA RORLAR S A AN B A2, T/ NI 8, LS LMD LTSS 6 96
A J5 B A ARk 55 4% B BEL g Al v O it i A 3k LIS LI L6 2 aess %
LOOGL L2489 L1768 23906  97.0

Poroshell 120 SB - Cis ¥ o &7 FFIE ILH 5 B HAA
[F] 858 SR SCRRAE , ERTB MR AT 25 230 nm , 4
PR A B AR BT O 283 nm, 2SR IR
T AR T 28k 248 nm, - [a]EE 55 R 196 T P R
g 248 nm ASWFFE H R DAD K8, 393 5 Aoy
SOMRCH 2%, A B 5 Fs o435 T 230,283,248 nm
WA AL HA e 52 AR, 33 5 SCHR e — 2, oo i

YEH 230 nm (A5 2517 ) 283 nm (B8 Bz 1F Al 1) .248 nm
(RKRITEAZE b T AH PR AR s I K
3.2 EEARIERE

I35 5T AR AR E I R I R ER A A ] 3
PEIOE A R ISR o SR FH R P e $2 BB Wsf 5 (o P P
150 mL, 73 3 AR HL, R 5 & IS BOR , $e it FR i &2
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