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HPLC-ELSD ] 2 # # 4= 2 Hl P IR AL K
/INETSE Y 76 DL B Gl Y DL T

Sa L EEm L EAA  BEN
(1. REEMKRFELER,XZ 300052; 2. RZEAKF,XxZ 300070)

[(FZE] B RS RORAR 35 -28 & OGN 200 8 78 48 8 (HZNHS ) IR R /NS5 W1 04 DLBE G R PG DL BE§
g bk, 773% :Hypersil C 354 (4.6 mm x 150 mm,5 pm) , Ji# 0.9 mL-min "', 3 hHI (FFAREA/NT ) A P L, B Ny
0. 5% B2 1 W, K 3 4 300 nm s 3t 2l AH (7Y D1 BEGR AT 7Y DL BEGRH ) 25 -7K - Z e (65:35:0.5) ,ELSD A& L 80 C, %k
S (N,) i 2.3 SLPM-min ', Z58 :FRMEM/NG 5% H 4> M 7E0. 052 7 ~ 1. 054 pg(r=0.999 4),0.036 2 ~0.724 0 pg(r =
0. 999 8) A 1t 5 W I PR 5% R AT M 2R PR O R, E R [ e 43 30 Oy 97 14% ,97. 64% ,RSD 4351 1. 10% , 1. 39% 5 74 U1 B
ANVPE DU REGR 43 S 7E0. 057 1 ~ 1. 142 ng(r=0.999 1),0.081 3 ~1.626 wg(r=0.999 5) JEAE & 1Y [ 480 B 55 0 10 R 9 A 4R
SR 2 BT R M &, S B NRE [l s R 43 )k 97. 55% ,98.09% ,RSD 435y 1.75% ,1.80% . Z5i8 : 75 3 0 22 25 S 7
RYCEEEAE T TR T AN R NS PG DLRE G R PG DL RE BRI E .
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Determination of Pinocembrin, Cardamonin, Sipeimine and
Sipeimine-383-D-glucoside in Houzao Niuhuangsan by HPLC-ELSD
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(1. General Hospital, Tianjin Medical University, Tianjin 300052, China;
2. Tianjin Medical University, Tianjin 300070, China)

[ Abstract | Objective; To develop an HPLC-ELSD method for determination of the content of
pinocembrin, cardamonin, sipeimine and sipeimine-38-D-glucoside in Houzao Ninhuangsan (HZNHS). Method .
An Hypersil C,; column was used as the chromatographic column, the flow rate was 0.9 mL -min~'. The mobile
phase for pinocembrin and cardamonin consisted of methanol (A) and 0. 5% phosphoric acid solution (B) ; the
UV detection wavelength was at 300 nm. The mobile phase for sipeimine and sipeimine-38-D-glucoside consisted
of acetonitrile-water-diethylamine (65:35:0.5). The temperature of drift tube was set at 80 “C, and the gas flow
(N,) was set at 2.3 SLPM -min'. Result: There was a good linear relationship between the concentration of
pinocembrin, cardamonin and peak area value when the concentrations of pinocembrin and cardamonin were within
the range of 0. 052 7-1. 054 pg (r=0.999 4), 0.036 2-0.724 0 pg (r=0.999 8). The average recovery were
97.14% (RSD 1.10% ) and 97.64% ( RSD 1.39% ). There was a good linear relationship when the
concentrations of sipeimine and sipeimine-33-D-glucoside were within the range of 0. 057 1-1. 142 g (r =0.999
1), 0.081 3-1.626 pwg (r=0.999 5). The average recovery was 97.55% (RSD 1.75% ) and 98.09% ( RSD
1.80% ). Conclusion: The method was accurate, sensitive, reproducible and may be used in the determination of

pinocembrin, cardamonin, sipeimine and sipeimine-38-D-glucoside in HZNHS.
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Mo A A Bk v 25 52 D7 R e R 1 DL B
(g REH ) R B B A SR 2R (K
) BEHIOK ) A AW RD (KR AT
i KR LB H B A () 55 16 IR 25 )
M, BHABRREN @528, v T /0L
IR R HE B 4 R A T o AR O B
IRIT SCE IR ITRUR AR T 48 W R, BJo W]
N RN (] s A Ak I I A< P B AR S W
MR FFSOE W, G WS, SiMR ik AT
AL M E O 2R, A R T LSS,
WD HILPR B RE SRR N RS 0 B U R
T WA J7 v — R 25 b8 R AT 1 PR S ), oKk Xy
) AEART 25 B AT & 0 o O ORAIE 7 i BT i B IR
I RIT R, A SR FH v 280 A 0 33 325 X e 5 rh A
FAZ /N5 WA DU RE g DURERR | 74 D1 B G 2
A7 8 1 E 7 A, O o a5 a2 i R BT A b v 2 1L
WA -
1

H AR B e LC-10ATVP 7 w3 %00 AR 6% A (15 7
A 3 i #E #% SIL-10ADVP) , ANASTAR & i %t 4 T
fE vl , Alltech 2000ES %I 2% %% S 1L 4} #% , SPD-10AVP
AU Hh-R] DL RS DU £, 7% b 226 B A (FiE 5 111829+
201001 ) /N 5 B X6 BB (it 5 110763-200403 ) |
T4 UL BEGEOO B SL (345 110767-201005) F1 75 D1 &) 55
IR (L5 111917201001 ) ¥ T b [ £ & 24
s A6 72 F 9 B 5 M AT AR R (A% 0. 36 g/, it
130410,130417,130420) g F 8 1L 5 7 ¥4 2450 A R 2
A N (i 4l , 22 B B4R i ) IR 4y A PR
N BERR (e (A3 A A, T MAR AR ) o
2 AEEHER
2.1 FRARZ AN E R A R
2.1.1 %M ARG ENYE  Hypersil C {635
(4.6 mm x 150 mm, 5 pm), jii ghAH A i, B
0. 5% W TRV W, B BEVEBE (0 ~ 10 min,55% A ;10 ~
35 min,55% ~70% A ;35 ~50 min,70% A) , ¥ W %
300 nm, i # 0. 9 mLemin "', RIS F RN K
AN W5 HABZH 73 03 B ROCR R4, Lv e Rt
e B ARBCA IR T 4 000,
2.1.2 Kl pyEEEE 2 i O AL 2 OR R A
/NI YOG BRI R H S A R 1 mL
0.03 mg B , 7 200 ~ 400 nm FE47 M4, 45
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Houzao Niuhuangsan; pinocembrin; cardamonin; sipeimine; sipeimine-38-D-glucoside;

JETRAN 25X HR A 7 300 nm Kb A7 B MR, /N 55 I
Xf BEARAE 301 nm A S R I, 7% 2010 4R ¢
[ 24 8 ) P T 5 24 A S = I T A T ik 4 300
nm , KRS I 4 2 A 300 nm

2.1.3 XFMRAMIR AWM IR S BB R
Xof B it R /I 5258 U X6 B % 3 6, i PP I S i %o B
ARSI (FEE R 0.052 7 g- L' /NG EH K
0.0362 g-L7"),

2.1.4 PRI H BRAGNEDL 2 g,
K% 8, B B ISEHE b oK % AP B 25 mL,
PR g Jot &, #8540 B (200 W, 45 % 30 kHz)20 min,
BV FEFRE BT i, PP kb 2 U8k B B i, H 5T, OB
o, B R WA Ry o VR

2.1.5  [FIMEXT R A EC ] e A AR AL Ty
L 91 R BB o 83 77 58 ) L A 2 R, 4 A S 4R
F14) T Ak 388 R0 o) 351 A 7 T2 B ke R R S Y BT M A
mn, T IR 2 10 4 97 o S ke e 5 ) IS o BRI
2.1.6 RMEXRRFL WEWIBOT IR MRS H R
1,5,10,15,20 pL,#% 2. 1. 1 €835 45 (F 3647 00 2 , LA
W T AR AR E R DAL B, AR R /N B ] £ Ay Al
Fray o g il b e it Ze, 15 W H 5 B Ve, =
3.198 3 x 10°X +946.4 (r =0.999 4), Y, oy =
2.999 2 x 10°X —621.2(r=0.999 8), KW FFME
7£0.052 7 ~1.054 pg M E SEMBLEHELRR
U, /NG EWITE 0. 036 2 ~0.724 0 pg PEEE R 55 A
TR LR R

2.1.7  FIPEXT RS 3 DORE  E 10 L Ay it
T2 A VR X R T U B B M R R U, 4% 2. 1. 1 T
(€3 2% R HEAT 0l 23 B A R ek b L T
TR0 28 X6T RE it R /0N 12 5 B X 4 (] £ B B ) Ak A
W AT 0, Ti1T I A %o R R R[] O B e [] Ak R i i
Wi, DL T

2.1.8 MEmEIAE WX ESIEEEIRES
6 W, 2. 1. 1 J9 1) €8 3% 2% 41 00 5 v 4 3R R/ 5
A F e TR AL, 45 2R WS AT R AT A 5 8 IR AL
ZH/NT B H RSD 43514 0.97% ,0. 64% |
2.1.9 #EREMHRE  BUE—HRE R iR BRI
2 6 Oy A A, A e L R TR R RN
& W RSD 4351y 0. 46% ,0.69% , K WA J5 1 A
AR EZ M,

2.1.10  FRoE kel IR — fha i R, A



75 #% , 45  HPLC-ELSD i 52 A A0 A 2 b 7R 08 3K /N T2 588 1 7 DL -6 i R P 0L £ A

1
7\_
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B
1
7&
——— . ™~ - PPN S
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C
e ) A
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t/min

ALK B BLRE S CL IR B 1 TR R 52, ANELE B
1 BREFEHFFHEF/NZEREM HPLC

0,1,2,4,6,8 h J5#5 % MWK 10 WL JEFE 0 5 H 04 T
BUA, Tr b 2 A/ G B 1) RSD 43 5124 0.81%
0.72% X W 8 h AT E .

2,111 JAEEICRIR K BE M FE (MRS
H0.54 mgeg™' NEEHSTRO0.38 mg-g ') A
— AR LI 0 g R EEARE , B 25 mL HLZEHE
T, 43 5K 26 I AR B8 R G I 10 mL, # itk
vl VA8 YR 88 T T I A (O o A A AU A A
R 10 WL, 3 b3 & 00 5 vk i e e e T AR, 1
SR R WIA Ty ik MR R4, L3R 1,

®1 BELEFPFARIMNERHEEERLE

ok Mo WA RIGR FHIE RSD

ISy ]
/mg /% /% /%

/g mg-g”

EiX /S 1.0397 0.5614 1.0647 95.50 97.14 1.10
1.1324 0.6115 1.1239 97.23
1.0259 0.5540 1.0621 96.42

0.9815 0.5300 1.0424 97.23

—_

.0129 0.5470 1.0651 98.32
0.9911 0.5352 1.0526 98.18
/NEIER 1.0397 0.3951 0.7425 95.97  97.64 1.39
1.1324 0.4303 0.7806 96.76
1.0259 0.3898 0.7419 97.25
0.9815 0.3730 0.7304 98.74
1.0129 0.3849 0.7458 99.70

0.9911 0.376 6 0.7293 97.43

X R SE A E RN A RN 10 mL, BPFRAA 2 N 0. 527 mg, /)
TN 0.362 mg,

2.2 G ULREGE P UL AE G 9 o
2.2.1 @SR FRGE N Hypersil C 4%
(4.6 mm x 150 mm,5 um) , ZHE-7K-— 2 H& (65:
35:0.5) KW dh 40, ELSD % 45 IR BF 80 C, # X
(N,) i 2.3 SLPM min "', J{# 0.9 mL-min "', 7£
2% A WG DL Bl R P DL R At 2 4 SR 2R Ay
BR A, DLOVE DLEER T B IS ACEOAR R T 3 000,
2.2.2 XFHRSIR GV RS % AR ELPY DBk
il 0 PG DL RE B X AR IS A, B 25 mL B, =
A bE-H R (3:2) I MR E 208 525, BN XF
HE TR 5 VTR (PG DURE 0. 057 1 g« L™ 1 VG DL B
170.0813 g-L°"),
2.2.3 MRS A HUAS IS B IF A
¥y, FREL 10.0 g, K % FR 2 248 0, in vk 2008 W
10 mLi2 {5t 1 h AFH A =@ be-P I (3:2)IRA
VW 100 mL, FR g i, R AL 3 () 3% 300 W, 45
2R 40 kHz)30 min, 5%, FFR & BT i, FH = 6 H bi-
FHBE(3:2) VR A 1 VRO ARD R 030K T i, #2657 , U 3, kG
% ISR IRV 50 mL, KA AT AR I T R
I 4% 10 mL S, 385, FH AL B Bk i,
HREE PR W, B A
2.2.4  PFIVEX BV AW SRR R BURAL Oy
Vb A9 R BR8] D1 B ) G 4% 24 A, 4 40 S 4R 1 T
FR T Ak B 580 A T2 R B 1] DL R 1 B R
st 5 By ) Gt 1| DL 1 9 P % B VAR
2.2.5 RYEXRRFZE SroihsE IR IR A
VW 1,5,10,15,20 L, 2. 2. 1 T F €048 5 140
AT, LA TR AR Y A SR AT EUE R AR A, 7 DL REB
VG DUBERECE (14 15 4R X5 B0 Ry s AL A 43 531 225 il s o it
LI 7 YVpgm =0.99X +5.07(r =0.999 1),
Yonus = 1. 07X +4.95(r =0.999 5) , 3 W py Il £}
BAE 0. 057 1 ~ 1. 142 pg JEFE LAY H AN BUE 5 1%
T AR AR X B0l 2 M OC &R R A, 78 DL B 68 AR
0.081 3 ~1.626 pg JEAE 1 B A X E(E 5 14 m fH
3SR BUE R PE R R AT
2.2.6  [PIPEXTIEELES 43 BRSO 10 L A it
T VA VR X R O T B R O R, 4 2. 2.1 T
(€ T A5 A AT (0 35 40 A, S5 SR B JE T4, 3R &
W E A R LR, W 2,
2.2.7 FOEMRE BRSO R 2. 2.3 il A
LA W, E S 0,1,2,4,6,8 h J5 K % I L
10 pLaEFE 00 e L 0 1f ARL(E, PG DL R 6l R0 7Y DL B ik
H RSD 43514 0. 81% ,0. 75% , R W B A5 8 h
WEEATE .
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A s 4% T U228 W 50 mL, EoK VS L ZE T, 5k i i H
WRITE R 2 10 mL S b, £ 5, I SL U8 R %
J o, WU WA Ry AR A 2 RO A A i
L W10 L, 4% bR 2 I 5 J7 2 ) s H 0 T AR 35
0 5 10 15 Wl e AR I 3 i3 R, L3k 2,
B 5 F2 OWEFHHPE NSRRGSR R ER R
. o BORERE BESR AL WAE [CE OPHEE RSD
/g mg-g" /mg /% /% /%
0 p To s VEOLEER,  5.0216 0.5524 1.1204 99.48 97.55 1.75
c 4.9825 0.548 1 1.0927 95.38
,L 4.9957 0.5495 1.1013 96.63
oA SN \ U AV 5.0194 0.5521 1.1125 98.14
0 3 10 15 5.0108 0.5512 1.1186 99.37

t/min

A B 5B RE 5 C IR IR 5 1. 9 LR 2. 7 D0 RE T
B2 BESFEHHDENSHEFNENBHEEFL ELSD
2.2.8 #EEMRE  BUE—HEAE R IR BRI
256 O HE I SV W, 43 I e HL B, 7 DL RE RN 7Y
DUEEBEFF 9 RSD 4> 514 0. 73% ,0. 54% , 35 Wi A Jy

HA R ER

2.2.9 MEERE  BOTIMIR SRR 6 1K,
P2 2. 2. 1 JGLf (033 45 4 000 2 VG DL Bl R P DRk T
R DA TET R, S5 SR SR T, AR LA R ARG % B, D DL
5% RSD 0. 45% , 74 DL #5845 RSD 0.91% .,

2.2.10  finAERISCRIE BT A (PG DL RE B
0.11 mge-g ™" P4 DL AFHHAF 0. 16 mg-g™") A A [A] —
HEAE G B, BB, BRI 5. 0 g, RS PR e RS
w2 SRS 2 m AT R R A VA VR 10 mL, PNV A
VW 10 mL 3235 1 h R 2% A = S H - H B2 (3:2)
TR GV 90 mL, B i i , B8 75 b 3 () 3R 300 W,
S 40 kHz) 30 min, 0¥, FFAR & BT, =& H
Bt - PR (3:2) TR A T AR R 80k T $25), R,

4.9801 0.5488 1.0985 96.27
P4 DUEEB AR 5.021 6 0.803 5 1.607 98.84  98.09 1. 80
4.9825 0.797 2 1.590 97.52
4.9957 0.7993 1.619 100.82
5.0194 0.803 1 1.601 98. 14
5.010 8 0.8017 1.597 97.82

4.9801 0.7983 1.574 95.42

£ 0 R A I A B 10 mL, B DUREBE % 0.571 m,
T DUEFR 4 0. 813 me,
2.3 MEMIE B3 HERRA R 2.1 TR FRAL R M
ZINTZ 5 W 5 7 12, 3 D % Wi BBOGS TR i HEE A T
A B A 10 L, i AU @35 A, I E 77 4
RN WA & i 2RI 3

W3 HEAE AR 2. 2 TCT 7Y DUREGHAT 7 DL R
I 5E T 95 , 23 900 K 8 IO IR iR G RS, 10 L
ANPE R 10 L, 38 A WA (i 43, I , I A
o TR s 2 X A R e ) O A A i v G DL T A P DL
BB H A i AR LR 3

®3 BEFEFPIHRSSENE

1

Tt & /mg-g ™! INEL W] /mg- g™

75 0B/ mg-g ™! 75 0L EE G /mg-g ™

=)
s i AR RSD/% i TFHERE RSD/% ww THEHE  RSD/% i THEHE RSD/%
130410 0.538 0. 54 0.28 0.378 0.38 0.53 0. 109 0.11 0.91 0. 159 0.16 0.95
0. 541 0.382 0.111 0.161
0. 540 0. 380 0.110 0.162
130417 0.576 0.58 0.96 0. 375 0.38 0.85 0.120 0.12 0.83 0.171 0.17 0.90
0.572 0. 381 0.121 0.172
0.583 0.376 0.119 0. 169
130420 0.564 0.56 0.45 0.391 0.39 0. 68 0.108 0.11 0.53 0. 181 0.18 0. 85
0.559 0. 387 0. 109 0.179
0.562 0. 386 0. 108 0.178
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3 itig

VY DURE G RN P DU BRI s 43 ) DL R K
(65:35) (L M-/K-Z 2 M (75:25:0.5) Fl &g -/K-
T (65:35:0.5) Jyia sh A, 45 SR B mE-K
(65:35) 73 BSRCR AU, RIK BB L4y 85, L -7K -
T HE(T5:25:0.5) V4 DL BERR VT R 47, H PG DL RE
Bl IR B A B, S -K - O i (652 35:0.5)
PIRe ik 8 B oy B, TR B A, Wi 2 K-
Z M (65:35:0.5) JU sl .

R SEAN DA T h R E Y, H R
PRIAT A R IR K A D, AT T SE R N B ke R
JHC T VR B R R VR A E IR YT o I LB
FLA I P i Ak 9 1k 0% A T R I B, AT T
it B 0 A R B HE 97 WKL TP I R L FL
T SERE R YT o TR A IR B 2R RN KL B R
I RE FE RSy, V6 DUEE R PG DL RE A A )1 DR 32
BEINAY A SCR v 280U AH 835 7 0k B S AR A
/NS WA DURE v gg DUREGR G DU R T AT
BB D AE 7 YRR, R o8 A R B AR E B A T
53 E B VE T BB AT R 7 i i N AE BT
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