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A ARG AL B MIE KA 291 nm, F)NH NEs H OFEN S ABST.EN S REs AL BT ABs A A
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Simultaneous determination of ten components in Jingfang Baidu pills
by HPLC method with wavelength switching and gradient elution’

o1 L

LI Yun—-jing , HE Zhong—mei

(1. Institute of Bioengineering, Jilin Engineering vocational college, Siping 136001, China;
2. Jilin Agricultural University, Changchun 130117, China )

Abstract Objective: To develop an HPLC method with wavelength switching and gradient elution for simultaneous
determination of 5—0O-caffeoylshikimic acid, astilbin, taxifolin, engeletin, resveratrol, senkyunolide H,
senkyunolide I, senkyunolide A, sedanolide and ligustilide in Jingfang Baidu pills. Methods: The Shiseido C g
column (4.6 mm X 250 mm, 5 wm ) was adopted, the mobile phase was methanol-acetonitrile (3:1) ( A )and
0.1% acetic acid glacial ( B)) with gradient elution at a flow rate of 1.2 mL * min', the column temperature was
set at 30 C. 5—0-caffeoylshikimic acid, astilbin, taxifolin, engeletin and resveratrol were detected at 291 nm;
senkyunolide H, senkyunolide I, senkyunolide A, sedanolide and ligustilide were detected at 280 nm. Results:
The linear ranges of 5S—0O-caffeoylshikimic acid, astilbin, taxifolin, engeletin, resveratrol, senkyunolide H,
senkyunolide I, senkyunolide A, sedanolide and ligustilide were 9.13-182.60 wg* mL™"' (r=0.999 4 ), 20.75-
415.00 wg-mL "' (r=0.999 9),3.54-70.80 pg-mL"'(r=0.999 5),4.78-95.60 pg-mL ™' (r=0.999 8),
2.42-48.40 pg-mL™" (r=0.999 3),3.38-67.60 pg*mL™"(r=0.999 9),4.94-98.80 wg-mL "' (r=0.999 6 ),
6.36-127.20 wg*mL™"' (r=0.999 8),3.07-61.40 wg*mL" (r=0.999 7),9.66-193.20 wg*mL "' (r=0.999 5),
respectively. The average recoveries (n=6 )were 97.3% ( RSD=1.1% ) , 99.2% ( RSD=1.3% ) , 96.8%
(RSD=0.44% ) , 98.8% ( RSD=0.86% ) , 96.9% ( RSD=1.1% ) , 98.3% ( RSD=1.6% ) , 97.1% ( RSD=1.2% ) ,
100.0% ( RSD=0.60% ), 97.9% ( RSD=1.3% ), 99.2% ( RSD=1.1% ), respectively. The contents of ten components
in 3 batches of samples were 0.542-0.579, 1.519-1.663, 0.105-0.117, 0.314-0.331, 0.072-0.081, 0.101-0.113,
0.164-0.183, 0.406-0.437, 0.163-0.182, 0.585-0.607 mg * g ', respectively. Conclusion: HPLC method with
wavelength switching and gradient elution can be used for the quality control of Jingfang Baidu pills.

Keywords: Jingfang Baidu pills; 5-O-caffeoylshikimic acid; astilbin; taxifolin; engeletin; resveratrol
senkyunolide H; senkyunolide 15 senkyunolide A ; sedanolide; ligustilide ; Smilacis Glabrae Rhizoma; Chuanxiong
Rhizoma; multicomponents determination of traditional Chinese medicine preparation; HPLC; wavelength

switching method
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WAE 5S-0- WMMEREZE /R J5 8T A1 LM R i
HOHZE AR IS NS O R 1)
TR A BEFHIR N TR RS AS PN TR 19 25 i, 30 B D5
U BT SR 1 A B e B A U -
1 UE5RH
1.1 {4

HP1100 /55 3% & AH €235 4% ( Agilent 24 A ), B &
Agilent 1100 {43 T AE, G1315B R 28 i K AG T £ 5
Shiseido C,s( 4.6 mm x 250 mm, 5 pm; HE: + Uk
Frb s AR ; MRSt ek N | ) RS ; A
FEIFE A 2 AE240 H,F K-F ( Mettler Toledo 23 F] ) ;
KQ-100DB ¥ # 7 A (V1754 B LR 7+ {3 A B
/NTEIDN
1.2 iK%y

XT B i 5-0- i HE I 2E 5L R (it 5 73263-62-4,
4liJiF 98.0% ) )T Honest Joy Holdings Limited 2] ; %J
AL 7558 1A (A5 111798-201504, 45 J&F 100.0%,
4 °C BT ) AL (L5 111816201102, 46
J& 98.9%, FTAb REOGORAF ) BEALH (A5 111906
201102, 4l 93.7%, % T HARAF ) 132 2 B (it
5 111535-200502, 2§ & 98.0% , T 14 %5 IR AE ) i
A N T (45 111737-201507, 46 i 98.0%, —20 °C .
WESGLRAT ) W [ B i 24 Sk WIFTE B 5 % R A
JIEE NS H (it 94596-27-7, 4l 97.0% ) FEJ| 25
NS T(HES 94596-28-8, 4l i 97.0% ). ¥ )11 25 1 ik
A (L5 62006-39-7, 4li i 97.0% ). 557+ N iR (it
5 6415-59-4, 46 FF 97.0% ) W T L 44 A= Py Rk b
FBRAT ., B CHE R ERELl, vKESER R 3 i 4l , 7K
R E AR

FRIBISCER AL (ZKAL, B 10 RiEE 1 g, 315 R 150912,
151125, 151207 ) W TP )1 A il 25 A BR A F
2 FEE4R
2.1 R
2.1 KA ORI B MCRE ALIE &, B R
FREX 8.0 g, KB E , EHEIE L K% A 80% &
s K 5 e 50 mL, HL2E, R, id sk A, 88 75 (100
W, 40 kHz ) 4t 2 30 min, 5%, FHRFR R, HH 80% &
SRR AN AR DS ) o, $5 5, 2 U, ISR I8, RS
PR
212 BEAX A R BRI 5-0- mHE
Pk JE FEIR VR BT L AT 28 BRI BE B
FEN S R H O R LR 25 B A PR
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PR R A PN 1) % R 453 1, P 80% L BE/K i
VA 8 TR, 4 3 o BSR4 B T B i 5 TR
(5-0- WIMEREZERIER 1.826 mg - mL™", I BT IH T 4.150
mg * mlL™ , A6 i #S 2 0.708 mg* mlL™! , 5 2 0.956
mg - mlL™", 4 22 f B 0.484 mg - mL, 7)1 = N BE
HO0.676 mg - mL™", ¥ JI| 25 P4 75 10.988 mg - mL™", ¥
JI 25 PR A1.272 mg - mL", 2552 N g 0.614 mg -
mL ™", BEA TR 1.932 mg - mL™") 5 P4 B0 A B —
3 X R A 45 T - 5—0— WMMERE2E B2 5.0 mL.
PO 6.0 mL AEFEFAE 2.5 mL EALHF 5.0 mL [
P 2.5 mL IS R H 2.5 mL G125 IR 1
2.5 mL BN Z5 NS A 5.0 mL EFHR A HE 5.0 mL
FEANEE 5.0 mL, B [7]— 100 mL 3R, 111 80% &
PSR TR B 28 20 B, B 50, BV A5 %o IRV TR o
2.1.3  [FIPERESSI HIRIBE MR AL P T A R
o3l g B> AR I A BAERR & He IR 2117
TR T3 A AR BPE R Sl S VR R 25 B
AR
2.2 kAt

% H Shiseido C,5 (4.6 mm x 250 mm,5 wm ) {4
FE Bl : A AR - 205 (3:1), B AN 0.1% Bz
IR BRI 7 (0~15 min, 32.0%A ; 15~26 min,
32.0%A — 43.0%A ; 26~37 min, 43.0%A — 62.0%A ;
37~69 min, 62.0%A — 85.0%A ; 69~75 min,
85.0%A — 32.0%A ) ; i : 1.2 mL * min™'; 0~37 min fi}
75 291 nm"* PR TSR 5—0— B 2 AR 75 T
IEHF AETEAA 2R AL A R A 22 B, 37~75 min 16
280 nm" " PR RIS IR H L S P
LN R A CEPHIR N BE FNEEAS IR . BRIRIE AR
B TN A% 153 BB T YIS T 2 500, 73 25
AT 150 BERGEAAFT I Z 1) K 5 HAB R
I3oTERUR BT, G,
23 EEE kR
231 ZMICRBE Sk E I “2.1.2” WY
10 A% B S i & 45 0.1.,0.2,0.5, 1.0, 2.0 mL, K H:
3 E T 20 mL BT 80% LBEKIE B2
ZIE 5], RIAS 3 — R B0 TR A X BRI T, 4%
HE b AR 3 R A 0 2, SR FH O o MR B XA S
Ap R, A B I T AR Y VRS AR bR, 2 il pm v th £k
5-0- MIMEREZEFLIR VR FTIETT AR R AL .M
R FENE IR HOPEN S IR LS B AL
SRR N R FNEEA PR ] AR 2R T LR 1,
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Tab.1 Regression equations and linear range of ten components

143 (. components ) [E[ 75 % ( regression equations ) r LEEE I (linear range )/ ( wg+mL™)

5-0— MIMERESE B2 ( 5-O0-caffeoylshikimic acid ) Y=1.692 x 10°X+518.4 0.999 4 9.13~182.60

WA Castilbin ) Y=1.357 x 10°X-307.1 0.999 9 20.75~415.00

AEIERAZE (taxifolin ) Y=8.994 x 10°X-351.9 0.999 5 3.54~70.80

HALTH (engeletin ) Y=1.186 x 10°X+450.7 0.999 8 4.78~95.60

FAZE 2% ( resveratrol ) ¥=6.985 x 10°X-283.3 0.999 3 2.42~48.40

IS NS H ( senkyunolide H) Y=6.352 x 10°’X+304.5 0.999 9 3.38~67.60
Y

IS NG 1( senkyunolide T) ¥=9.835 x 10°X-211.8 0.999 6 4.94~98.80
y

NI TG A (senkyunolide A ) Y=1.299 x 10°X-537.2 0.999 8 6.36~127.20
y

FIHR N (sedanolide ) Y=1.028 x 10°X+332.6 0.999 7 3.07~61.40

HA g (ligustilide ) Y=1.632 x 10°X-420.9 0.999 5 9.66~193.20

232 LIRMAR A HDRESIRE 2037 WA R, RIS BAERE L S BIERE S A G
PEEERAPERE ST S B MERE AW “2.1.27 T 10 R4 o B T T4k, KWz r L m e i
THIRA ﬁ%&i@ﬁ“m&fﬁTm4ﬁm@@, I, s IR LA 1,

1E R eGSO TR TG . LR g
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1. 5-0- WIHETEZE 5 R ( 5-O—caffeoylshikimic acid ) 2. V& BT I (astilbin ) 3. FEHEFA % (taxifolin ) 4. AT (engeletin) - 5. 122 25 ( resveratrol )
6. )11 2 T8 H (senkyunolide H) 7. ¥ 1125 IS 1( senkyunolide 1) 8. V)11 25 Y A (senkyunolide A) 9. BEFFHIR NS ( sedanolide ) 10. i/ 4 lig
(ligustilide )

Bl1 #H&(A)TRS(B ) IESHEMERES(C)JISHERER (D) @R

Fig. 1 Chromatograms of sample( A ), reference substances( B ), negative sample without Smilacis Glabrae Rhizoma ( C ) and negative sample
without Chuanxiong Rhizoma( D )
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233 faEthike B2, WO AR —FE S (it
5150912 ) YL A, 43 0l TR S fE = IR R
BE 0.2.4.8.,12 h, 4% “2.27 (03 4 14 gE AL &
AR 0 R 4 06 T L, SRAS I 22 5—-0- WMEmEZE R VK
BOHE AEREAA R RS B RS R H
FENES IR LR 25 N ER A PR P9 I RN B 7S Y
it U 17 B Y RSD K IR A 1.29%,0.78% . 1.5% . 1.0% .
0.49%.0.76% . 1.2% . 0.85% . 1.1% F1 0.97%, 3 W fit
AR AT 12 h PERRE o

234 HEEVERAE R AR (5 150912) 6
By, 53 4% “2.1.07 T ik A& 6 O sk S 4
“2.27 WA A TR AR TIN A , TSR B MCEE AL Y
5-0— WNFIE PG 2 BE IR | 3BT IO H B RN R AL
PR I PR 5 N R HLOPEN 5 SR 1781 5 N g
A TR PN R FR B AR P R 734 B 4300 R 0.578
1.661.0.105.0.332.0.071.0.103.0.161.0.437
0.180.,0.587 mg - g, RSD 434l ‘4 1.4% .0.96% . 1.3% .

0.85%.0.64%.0.69% . 1.2% . 0.87% . 1.3% 1 0.62%.
SERRIA TR E Y R AT

235 [UERREEERE BC“2.1.27 TR IR AR
PRV, 4 227 TR IR A A SR HERE 6 YK, K
SRAFI B4 iy W T AR5 RSD L 25 2R 5-0- M
ZE R TEHTIATT AL R CEACTT B R
JUE N H O N ER 1A IR A CEEPHRR N
i A1 5 A P P g T AR Y RSD K YKCH 0.95% . 0.88%
1.0%.0.57%.0.81% . 1.3%.0.97% . 1.1% . 0.95% Fl
0.43% , W™ EAE T R AT

2.3.6  fIERIENSCRES B S R B R ALRE &
(L5 150912 ) i i, 501 6 103, By 4.0 g, 43 kG 2
FRAE, N 80% L BETKEFWR S *2.1.27 T IR A% e i
VWA 25 mL, $% “2.1.17 TR 5 il s Bk i, 4%
“2.27 T B S AR I E TR 10 AN 1 [
WCRFAI R G RSD, 455 L4 2.

F2 OERIBER

Tab.2 Results of recovery test

et Rl

A MG [z

a2l

- fsﬁj " (amount of sample ) ( content) (added) (found) (recovery) (average %ZGD
lg /mg /mg /mg 1% recovery ) /%

5-0— Wi M it 2 R (5-0- 4.0273 23318 22825 4.5975 99.3 97.3 1.1
caffeoylshikimic acid ) 3.9859 2307 8 22825 45082 96.4
4.010 8 23223 2.2825 45206 96.3
4.009 5 23215 22825 45513 97.7
3.9913 23110 22825 45189 96.7
40182 23265 2.2825 45517 97.5

5B AHF Castilbin ) 4.0273 6.697 4 6.2250 12.8713 99.2 99.2 1.3
3.9859 6.628 6 6.2250 12.758 9 98.5
4.0108 6.6700 6.2250 12.924 3 100.5
4.009 5 6.667 8 6.2250 12.804 7 98.6
3.9913 6.6375 6.2250 12.9209 100.9
40182 6.6823 6.2250 12.762 5 97.7

TEHEIAE (taxifolin ) 4.0273 0.4229 0.442'5 0.8513 96.8 96.8 0.44
3.9859 0.4185 0.442 5 0.849 7 975
4.010 8 0.421 1 0.442 5 0.846 9 96.2
4.009 5 0.4210 04425 0.8505 97.1
3.9913 0.419 1 0.442 5 0.846 7 96.6
4.0182 0.4219 0.442 5 0.849 1 96.5

hhiHE i



‘J PA 25 ¥ 4 # 22 E  ChinJ Pharm Anal 2017,37(3)

419 -
F2(4)
o Bt L= ST 1) JmARE IS, ElEs P IR RSD
( component) (‘amount of sample )~ ( content ) (added ) (found ) (recovery ) (‘average %
lg /mg /mg /mg 1% recovery ) /%
LT (engeletin ) 4.0273 13330 1.1950 2.504 5 98.0 98.8 0.86
3.9859 13193 1.1950 25124 99.8
4.010 8 13276 1.1950 2.508 3 98.8
4.009 5 1.327 1 1.1950 24937 97.6
3.9913 13211 1.1950 2.5109 99.6
4.0182 13300 1.1950 25113 98.9
22 i ( resveratrol ) 4.0273 0.2900 03025 0.5823 96.6 96.9 1.1
3.9859 0.2870 03025 0.5812 97.3
40108 0.288 8 03025 0.579 7 96.3
4.009 5 0.288 7 0.302'5 0.580 1 96.3
3.9913 0.287 4 03025 0.586 7 98.9
40182 0.289 3 03025 0.5805 96.3
N N H 4.0273 0.406 8 0.4225 0.8127 96.1 98.3 1.6
(senkyunolide H ) 3.9859 0.402 6 04225 0.820 3 98.9
4.0108 0.405 1 04225 0.8169 97.5
4.009 5 0.405 0 04225 0.8177 97.7
3.9913 0.403 1 0.422'5 0.828 1 100.6
4.0182 0.405 8 04225 0.825 4 99.3
NS TG 1 4.0273 0.660 5 0.6175 1.2539 96.1 97.1 1.2
(senkyunolide I) 3.9859 0.6537 0.6175 12534 97.1
4.0108 0.657 8 0.617 5 12513 96.1
4.009 5 0.657 6 0.6175 1.269 7 99.1
3.991 3 0.654 6 0.6175 12505 96.5
4.0182 0.659 0 0.617 5 1263 6 97.9
PENNEE S A 4.0273 1.759 9 1.590 0 3.3592 100.6 100.0 0.6
('senkyunolide A )
3.9859 17418 1.590 0 3.3285 99.8
4.010 8 17527 1.590 0 3.350 7 100.5
4.009 5 17522 1.5900 3.341 4 100.0
3.9913 17442 15900 3.3385 100.3
4.0182 1.756 0 1.590 0 3.3294 99.0
BFHRNER (sedanolide ) 4.0273 0.720 9 0.767 5 1.470 2 97.6 97.9 1.3
3.9859 0.713 5 0.767 5 1.4559 96.7
4.010 8 0.7179 0.767 5 1.479 4 99.2
4.009 5 0.717 7 0.767 5 1.468 3 97.8
3.9913 0.714 4 0.767 5 1.454 1 96.4
4.0182 0.719 3 0.767 5 14826 99.5
LR S
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Fz2(8)
o R (RSl AR STy Tfes SR RSD
(‘amount of sample ) ( content ) (added ) (found ) (recovery ) (‘average
(. component ) 1%
/g /mg /mg /mg 1% recovery ) /%
ELA PR (ligustilide ) 4.0273 2.356 0 24150 4.709 2 97.4 99.2 1.1

3.9859 2.3318 24150 47317 99.4
4.0108 2.346 3 24150 4.754 1 99.7
4.009 5 2.3456 24150 4.748 4 99.5
3.9913 2.3349 24150 4.760 3 100.4
4.0182 2.350 6 24150 4.728 5 98.5

2.4 FESHIE
B3 AL IR B WCRE S, #5 “2.1.17 TR ik
£ BER W AR, R “2.27 TR BY 035 5 R AR )

FE , IAMR T EIR B MR AL 10 AR &, 45
HILFE 3,

£3 0 RS ESENELER (n=3,mg-g")

Tab.3 The contents of ten components

5-0— MNHERESE A

RN NNE H A AR 1A= A A

fit5 ORI AEHEAER AT SRSl BIHRNEE BN
N fi2 ( 5-0-caffeoy " ﬁ . A_z f ) 3 ('senkyunolide ( senkyunolide ( senkyunolide ~ . 8 % o 8
(1ot No.) o (astilbin ) ( taxifolin ) (engeletin ) ( resveratrol ) ('sedanolide ) ( ligustilide )
Ishikimic acid ) H) 1) A)
150912 0.579 1.663 0.105 0.331 0.072 0.101 0.164 0.437 0.179 0.585
151125 0.542 1.519 0.112 0.314 0.081 0.113 0.175 0.406 0.163 0.607
151207 0.567 1.646 0.117 0.329 0.075 0.105 0.183 0.421 0.182 0.594
3 it Pig 112 AR A CEPHIR A TR FEREAS A TR Y DA e

3.0 RSO R

kB IR B MR AL 10 A 4 %) $ B )
FR L 60% 21 80% L BE /K IR 215 A R HL
WA T 5% [R5 58 T S SRR [E] (20, 30,40
min ) FIZKE RS [E] (20, 30, 40 min ) XFF61 B ICEE AL
10 AT PRIBER A ENE , DL A S A AR it A 2R
Titke LRA 5 EITINAS 143 A0 B2 BRGSCR FIHRAE 1y A
FiEbE PR 80% LB/ TBOER A HEHX 30 min /E
IR CEE AL 10 N853R B S PR i AL B
3.2 KEpE K kR

AR SCAIRI - ARZE HR ) 5-0— WIMERESE 2R J5 8T
AT AR R BEACT R A E R e
PR H OIS AR TP 2 IR A PR PN B A
A P TR 04 B KSR AR IS AN ], Sy A S e 45
A3 Fr g A R DA 5 RO I 1 e R
WA A TINE . G5 ERHT, 7E 291 nm PR A 5-0-
ONMERBE SR P IO RN R AT 2
AR, 76 280 nm ALEE)Z5 N EE H PR N
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