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WE: BRY @7 HPLC ILERHNE “H482 57 (JI=d64EHA Bupleurum chinense DC. ) Hi [, M #B4H 4550 2
a, SHREAT o, SR d, AT MEER. FRER. IWERNGAEERE. A P25 HERBURI TR
JH Hypersil GOLD €3 £ (250 mm x 4.6 mm, 5.0 um); LA ZJ§-0.1% B2 4 i sh A, 6 B2 38 Bt R =
0.8 mL/min; F£iff 30 °C; KK 210 nm, ZR 7 FRSTES HUWBENLEERRZ BRI (1=0.999 1), “F¥nas
W% 96.30% ~102.7% , RSD 0.95% ~3.8% . FEfmH LE0&A KEEM, M THMo&FKE2W, HILTPAT
W, &g h25T s RS (. ) WEAARAME, NElREY,

KW L2 57 fLESr; HPLC
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Simultaneous determination of seven constituents in “ Zhongchai No.2”
by HPLC
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(1. Southwest University of Science and Technology, Mianyang 621010, China; 2. Sichuan De Pei Yuan Traditional Chinese Medicine Science and Tech-
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ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of saikosaponin a,
saikosaponin ¢, saikosaponin d, rutin, quercetin, isorhmnetin and kaempferol in the aerial and underground parts
of “Zhongchai No.2” ( Bupleurum chinense DC. from Sichuan Province). METHODS The analysis of
“Zhongchai No. 2”7 methanol extract was performed on a 30 °C thermostatic Hypersil GOLD column (250 mm x 4. 6
mm, 5.0 wm), with the mobile phase comprising of acetonitrile-0. 1% phosphoric acid flowing at 0. 8 mL/min in
a gradient elution manner, and the detection wavelength was set at 210 nm. RESULTS Seven constituents
showed good linear relationships within their own ranges (r=0.999 1), whose average recoveries were 96. 30% -
102. 7% with the RSDs of 0.95% —-3.8% . There were a lot of flavonoids in the aerial parts of samples, while a
large number of saponins existed in the underground parts, but almost no flavonoids were found. CONCLUSION

The aerial parts (stems and leaves) of “Zhongchai No.2” also have medicinal value, to which we should pay

attention.
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HREVE BB A o G R L B g
Jr. M. REERY S BT, XSS 2
SR BT 7 v A 436 L HPLC
L B RRGE | LAk
“rhsg 2 S SR pu IR 2 R OT R A PR
ovn] . E B EER R B2 FAE T . PR
KGR ZAES ), W R Tk A
B S EIAIE . £745 2015 bt (rhEZ58L) 2R
FIALSEEA SR, AR ) oo AT T R Bk
B, AH G IO e 5 R 2 A B B R
A5 R H HPLC-UV 3EX) “rhige2 57 Hb b Hb
T AR AT a, SEERTT o ST d.
MR, FRER. IWERNE A ERA
FRE , % AER,, WO SERAN EROL A Zh
FILLE G R HERAERL =S, BB IRIR 2y, [l
UL A8 Ry 52 36 SE A G R BRI R SR LB LR,
1 XRE5RE
1.1 L%  UliMate 3000 DGLG W =70, 4
PR (PEERCHRBHE A R AR ) 5 KQ2200B
RUBFPHOERA (RILATE A S A RAR ) 5 R-
301 EfEZ& KAy (gAY RHE A BRA A
HFRY (A REARAFE, K
J£0.01 mg); 101A-2 ¥t i B XU TRA (LI
AR FRFUIRA R A ) Milli-Q 8 4K AL
(£ B HIEABR AR o
1.2 K25 et a. SEdRF o SEHRET .
SRER. INEEX R (RESSEEA Y AR
AR A, it B 141128, 140820, 141220,
151010, 150924, EHAH @ =98% ); 7T . itk
FZF R (b B 2R e O B, S
100080201407 . 100081201406, 4 4 & 4 Bl A
92.5% . 97.3% )., L W5, WE NGl (EHE
Fisher A H]) 5 BEER . W A A4l (BER A e
R 7) 5 KAk (AH) ., g2 57
(Hb b, HUOFFR45y) W ORI 25 R T &
ABRAFE], gL B T ooE NI EATTE
M, DpES (2013 ~2015 453 H . 2014 4E 11 A%
i, 2016 4% 11 A4 —kW), & EESF2EBE
245 FHAE i 5 T B A 9 53 058 R IE i o
2 HEE4ER
2.1 &4  Hypesil GOLD @& ifF: (4.6 mm x
250 mm, 5 um); WA LM (A) - 0.1% B2
(B), FHEEVEMS (0 ~5 min, 10% ~30% A; 5 ~
25 min, 70% A); R & 0.8 mL/min; AR
1208

30 °C; AR 210 nm; EFER 10 pL, HPLC {5
LA T,
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AT
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B.orsg2 5 i b4y

3 7
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Cosg2 5 i T #4)

LT 20 Mk 30 St e 40 BRBER 5. 4
Bifa 6. INZEE 7. SeWEATd
1. rutin 2. quercetin 3. saikosaponin ¢ 4. isorhmnetin 5. sai-
kosaponin a 6. kaempferol 7. saikosaponin d
1 ##d HPLC &i%E
Fig.1 HPLC chromatograms of samples

2.2 ABSRERE S AEPRBOS IR S R a
7.02 mg, LEHIEAF ¢ 5.60 mg, L4EAEFd 8. 21 mg,
FT10.03 mg, #it EE 6.30 mg, FRER
1.52 mg, I1Z5% 6.62 mg, & F 10 mL & H,
S RIT B R 208, 57, W s vk B 4 5l
7 0.702, 0.560, 0.821. 1.003. 0.630, 0.152.
0. 662 mg/mlL (1) X} B8 5 07 £ W, 1543 ) B 7. 01
2,82, 4.11, 2.02, 7.90, 4.53, 4.42 mg, BT
10 mL &, WESAITmBEEZIE, 75,
BT R BE 43 SR 0.701 . 0.282, 0.411, 0.202,
0.790 . 0.453 . 0.442 mg/mL [ % & 5 K o

2.3 MR SErE & RERIGES 1.0 g, WA
iz 50 mL, %5 %8, #7/4 (200 W, 40 kHz)
30 min, #9E, 20 mL B> 2 WK Pk U 2 2% R 24
W, AIPRIC S IR, WUENEZE, SR BEA R
JEEERE 2 10 mL B, i A R R 2, 4R
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21, 0.45 pm GALIERSIESE, HRELIEW, RPAG.

2.4 KMEXAZR WIS, WRE
)46 R R W 19 1250, 1/100, 1/50, 1/20,
/5. 1/1, B10 pL iEAEIE, 78 “2.17 T

TEARIENINE . DIERE O R AR AR (X)), U AR
YR (V) FEATIEIE, SRR (S/N=3)
FERIR (S/N=10), ZRIFE 1,

x1 FRSLMEXER

Tab.1 Linear relationships of various constituents

% [ 05 7 EMEE L/ (pg-mL™Y) r LOD/ (pg-L™") LOQ/ (pg-L™1)
ST RAF a Y=0.061 1X +0.791 1 2.8 ~700.0 0.999 7 8.8 29.0
S AT o Y =0.049 7X -0.035 8 2.2 ~560.0 0.999 6 220.0 740. 0
sty d Y=0.051 1X-0.280 1 3.3 ~820.0 0.999 1 490.0 1 620.0
BT Y=0.481 6X -0.275 7 4.0 ~1000.0 0.999 6 33.0 110.0
Witz 2= Y=1.556 1X - 1.051 2.5~630.0 0.999 9 94.0 310.0
REE% Y=1.041 3X-2.170 4 2.0~150.0 0.999 4 500.0 1 650.0
T Y=0.839 1X-0.708 6 2.6 ~660.0 0.999 4 6.7 22.0

2.5 MEEAERE O “2.27 MR NHR G W
FE6 WK, IR 10 pL, ML 21 a, S50 24T
o, EEARAF A, AT MR R, FREFE. LA
ZEUE T AL RSD 4331 4 0.81% . 0.53% . 0.44% .
0.71% . 0.73% . 0.89% . 0.64% , 5B Heks 55
ERLT,

2.6 AR K “2.37 TR KSR AE
“2.17 TEGEZRMFFFO0, 2, 4, 6, 8, 10 h iffFf
10 pL, WA FFEA S5 BT o SRR A,
TR, BRER. 14K IEmEF RSD 454
F71.5% . 1.3% . 0.88% . 1.1% . 1.7% . 0.91% ,
RS RRAT a. SEEHRAT o, SR d 400
$70.96% | 1.2% . 0.73% , FEHAMHA S ARAE 10 h
e R AT

2.7 EFHEMEE OH “2.37 WNEHR SR 6
By, VEFE 10 pL, A5 B3 Se BT a, L5
B A, AT MR RRER IDAREERH
RSD 4351149 1.3% . 1.6% . 0.99% . 1.2% . 0.91% .
0.78% , Hi NHBAFSEEHEAT a, ST o, HEHE
FHdaRhn1.1% . 1.5% . 0.84% , FWHiZITiE
HEME R

2.8 AetEnkFXIE OREAREUES O E L MR
AR 3 4y, By 0.5 g, B THIEMT, K
BHNA 0. 701 mg/mL e 4 a | 0. 282 mg/mL 4¢
PR ¢, 0.411 mg/mL 448 2145 d. 0. 202 mg/mL
FTL0.790 mg/mL #iH iz & | 0. 453 mg/mL S fRAE
. 0.442 mg/mL A R X IR SIA W, # “2.37
TiUT 77 2l 4 LA A 6 1, W10 L 05 1]
WK, G5RIFE2~3,

2.9 BRAAEFME M 237 TR L&

F2 FBESMERKERE (#EEHS, n=3)
Tab.2 Results of recovery tests for various constituents
( aerial parts, n=3)
JAT R AR AR BICR/ SER RSD/
mg mg mg % /% %
e a 0.0789 0.0700 0.147  97.29  98.14 2.6

J8>

0.0813 0.0700 0.152 101.0
0.0717 0.0700 0.139 96.14
LR RAT ¢ - 0.0280 0.0271 96.79  99.05 2.6
- 0.0280 0.0285 101.8
- 0.0280 0.027 6 98.57
JEEAREA d 0.141 0. 164 0.302 98.17  97.97 0.95
0.138  0.164 0.300  98.78
0.140 0. 164 0.299  96.95
=i 0.783  0.800 1.57 98.38  99.98 3.8
0.776  0.800 1.61 104.3
0.812  0.800 1.59 97.25
#it f 0.159  0.158 0.313 97.47 96.41 2.5
0.162 0. 158 0.310  93.67
0.160 0. 158 0.315 98.10
FRZEZE 0.251 0.225 0.478 100.9 100.0 1.2
0.253  0.225 0.475  98.67
0.250  0.225 0.476  100.4
IEZE 0.138  0.132 0.271 100.8  98.99 1.9
0.135 0.132 0.263  96.97
0.135 0.132 0.266  99.24

TE: - Fmiolor S A AR TR R, dlot 5n A [ e AR g
BT
B, AT 3 1,
ME, 4iRINFEK4~5,
3 iFie
3.1 aEieas s B ChEZ) HET
SEEAZY FH LAY St B A a ANSEEH R d, H&d
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®3 BHAMEOKRRABER (TS, n=3)
Tab.3 Results of recovery tests for various constituents
(underground parts, n =3)

JEAT R A WA/ SR/ SR RSD/

o mg mg mg % K/ % %
eIt a 1.74 1. 40 3.18 102.9 101.2 1.8
1.76 1. 40 3.18 101. 4
1. 81 1.40 3.20 99.29
SEiAR T ¢ 0.771  0.560  1.35 103. 4 102.7  0.95
0.802 0.560 1.38 103.2
0.781 0.560 1.35 101. 6
SEfAREFFd 0.140  0.164  0.303  99.39 99.39 1.2
0.139 0.164 0.304 100. 6
0.140 0.164 0.301 98.17
T - 0.100  0.103 103.0 100.0 2.6
- 0.100  0.099 0 99.00
- 0.100 0.098 0 98.00
#it fe & - 0.0790 0.0762 96.46 99.16 3.2
- 0.0790 0.0811 102.7
- 0.0790 0.0777 98.35
FREE - 0.0225 0.0218 96.89 96.30 2.4
- 0.0225 0.0211 93.78
- 0.0225 0.0221 98.22
INZEE - 0.0264 0.0253 95.83 98.99 3.3
- 0.0264 0.0261 98.86
- 0.0264 0.0270 102.3

FE: RN T HE BT R, ST m i Rt
ZWEATT
ZAEMER ORI, S IR A A2 R o, A
ML st AR R BEER S A T B i

R.PURTEE . PR, WRE BN IE W SR, M
KR BA AR . P B . R B A0 i AT
Yo KR R ER], IR
EIRRTA AR TERT TR . SRIRFTTE . RIBEAT TS5 344G 41
HEH, S REREAIIR. EER. HEk
W, WEIMECRE IR, a2 5T b B A A
KR B AT, H T B & K E AT,
LS EER, MNSSH AL T HRE, ANRNGIT
TR R AR 25 AL, A R F iz 250 25 6 )
A, e e IR P, o e R PRI TR
WAz

3.2 REFGEMKA RLEELET 70% . 80% .
90% . 100% HIEE 4 Fpgg o], DAKIRH ., RIS,
3 AR EOT B SR BOR B 2w, & 3 80% H
it 7 R U B OO d e o [N 25 45 P i (]
I &, #8775 30 min D) b IF 45 B R L AR AR
PRI, e B O 250k 80% HI PSSR 7 £ HX 30 min

3.3 &St
3.3.1 kg KBSt el kA, k

LSBT TE 200, 250, 360 nm e 47 A HE KK
o, BB a, BRI ol BB d AUE
190 ~220 nm KAAFFEASIB, AHLTTIHITE 190 ~
200 nm WHTHER, FEMIA RO I AE o LR
1€, #EHE 210 nm FERRIIE K

x4 J[RHSHEWNELR (M LS, mg/g, n=3)

Tab.4 Results of content determination of various constituents ( aerial parts, mg/g, n =3)

el FERPOE] SEIRT 2 SEWIRTTd BIAE M Mt B SRR HE
AN B A 2 2014 43 A 0. 344 0.115 0. 459 1.11 0. 281 0.336 2.01
2B 2 B AR 24 2015 4£3 A 0. 144 0.275 0.419 1.54 0.314 0.271 2.59
PUICE ) EAFRESL 2013 4E3 A 0.142 0. 167 0. 309 4.23 0.274 0. 406 5.19
PN EATRA 2014483 A 0.254 0. 875 0. 342 2.77 0. 301 0.218 3.62
PUENEDRES 20144511 A 0. 068 0. 035 0. 103 7.25 0.339 0.559 8.75

£S5 BHRASHEWELER (TS, mg/g, n=3)

Tab.5 Results of content determination of various constituents (underground parts, mg/g, n =3)
7= 7% Ff s ) ST a SEHRA ¢ SelHEAT d A A
4 P2 BAE 2 2014 4E3 H 4.39 1.04 3.80 9.23
4 PH% AR 2 2015 43 J 3.46 1.60 2.79 7.85
JUoeT I B AT 2013 43 A 4.86 0.873 3.58 9.31
T IeE N AT R 4 2014 4E3 4.19 1.56 2.27 8. 02
I EN RO S 2014 4E 11 5.83 0.929 3.26 10.0

3.3.2

WAt AYIMEE T B, L, KM

FEET K, 0. 1% BERR . i T HBEAE 210 nm K Ab
SNSRI, I E 45 AR A
K, BAYMIERECHE; LHE-0. 1% B 5 L §-
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KR, R, WIEEA . L, RAE

L0 1% WERRAE A shAH o

3.3.3 fajEtE %% T ZORBAX SB-C,; (250 mm x
4.6 mm, 5 um), ZORBAX Extend-C (250 mm X
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4.6 mm, 5 pm) . Hypersil GOLD(250 mm x4. 6 mm,
5.0 pm), A& B ZORBAX Extend-C I ZORBAX
SB-C g (B3 H: 43 B RER AN U Hypersil GOLD 344
Bk # Hypersil GOLD (i

34 SHEME R BT WFHARI S
AN 0.785% ~1.02% , H Sl a1 a FISeH
BEdLEAETES T ChEZGH) e
0.30% , PREAFTAHIREERY], WESAERE T
WL HOR . BRPGSEHRE S M EER A A R
B AN/ B R, RE S AR 2.01 ~8.75 mg/g,
Ja# 0.010% ~0.046% ., HAy, S0 25 H#5r
AR, MR A B T, EA T
BERIR O, WO SO FAX —ER 4, LATE A T
KRBT

S 3Lk

B
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HEE£EBEMRIEZYRS RT RHEEESAR HPLC-ELSD 354 & it

o, wmEE,  FRATT, KM,

rg xR,

& 4
#F

(1. BRFEHRFHFIR, TH Br 210046; 2. THEF AR A HRARATREARFAR T, TH
B 2100465 3. BRI AL AHRAF, LA B 210004; 4. THEERGHERR, TH #X

210008 )

WE: BW @MWK E Hericium erinaceus 22 IR FEY) B B 5 7 ARBMEFRALIY HPLC-ELSD $88(F 3%, Fikx  H
KB Y 5T R F Waters XBridge ™ Amide (8 3%4% (4.6 mm x 150 mm, 3.5 um); i ZHE-0. 2% FSMR 4% i s 41,
EREVRML; AR | mL/min; FRIR 40 C, £58R 2 F HPLC-ELSD #8280 E11E /3 B 8 A1 9 AN i, ARUEE 4331
70.994 ~0.966 F10.990 ~0.997, Hrr 3 A H R, ZUBATE SN, R4 ABENLHECRRL (7120.9990),
SEYSANEE R 95. 08% ~104.82% , RSD 1.12% ~2.90% . 45if

B IR B R T R B R

IZJTIE T P ER, AT TSk T 22 [ R

KW ekiELz; AR HART R IRRNE; HEsmE; FURE Wi HPLC-ELSD f5 40855
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