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BB # 0.523~3.138 0 pp(r=10.999 9) . HZ K% 0.331 0~1.986 0 ug(r=0.999 ) SR B E BT EHXE. 4
it BUNSBPHER BET. HERAFRBEFAN THHEMNREEF RN GES“AF"SEENE
WER XV NIR"EEBEENPHETEERREFNRTTH AN,

X - OAEBGAAE R REE: FRET HERE ‘ARS8 % AR HEH

FEHHE R286.1 XREERINA A X MHE 0253 - 2670(2008)09 - 1316 - 04

Determination of peoniflorin, naringin, aurantiamarin, neohesperidin, and ammonium
glycyrrhizinate in Sini Powder by HPLC -“internal standard” multi-control method
WANG Yue-sheng', RAO-Yi'*, WEI Hui-zhen', WU You-gen?, ZHANG Jie?,

FANG Hai-hong?, CHEN Yin-fang®
(1. The National Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicine, Nanchang 330006,
Chinaj 2. Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China)

Abstract: Objective To establish a new quality evaluation method for Chinese compound medicine,
using the “internal standard” in Sini Powder reference substance and to calculate multi-components simul-
taneously. Methods Relative correction factors (RCF) of naringin, aurantiamarin, neohesperidin, ammo-
nium glycyrrhizinate, and a characteristic component peoniflorin as marker, were calcalated in the chro-
matographic conditions for the determination of Sini Powder as a research model. The content of peoni-
florin was determined by external standard method, and those of naringin, aurantiamarin, neohesperidin,
and ammonium glycyrrhizinnate were calculated by RCF compared with peoniflorin. The accuracy of the
new method was evaluated by comparing the calculated contents with the determined contents.  Results
The linear response ranges of peoniflorin, naringin, aurantiamarin, neohesperidin, and ammonium gly-
cyrrhizinate were 0. 281 2—1.687 0 pug (r=0.999 6), 0.570 0—3.420 0 ug (r=0.999 4), 0.050 2—
0.301 2 pg (r=10.999 9), 0.050 2—0.301 2 g (r=0.999 9), 0.523 0—3.138 0 pug (r=0.999 9),
0.331 0—1.986 0 pg (r=0.999 8). Conclusion For the first time, “internal standard” multi-control
method is adopted in HPLC determination for five reference substances in Sini Powder. The assay demon-
strates that the method is feasible and avalable for the quality control of Sini Powder and it is to be a new
quality evaluation pattern for Chinese compound medicines.

Key words: Sini Powder; peoniflorin; naringin; aurantiamarin; neohesperidin; ammonium glycyrrhi-
zinate; “internal standard” multi-control method; HPLC
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AEFRERER ER—FHEH &R HE
FEE—ENKPILR AEEBANBFAKK
PXR PHETHREEEEBIL2EEN. X
HCEERET AR ZEENPHE T RIS
R, HEABER . AEEFPEE—FRITHEE
HHREEMAEMBEIBRESKEBOBRD FER
“WIR" RS LR AR AR R, TR E T
PESEENRLS, BHERSAFEYRMAEL, K
k), BE A A B B & 5 RAR T R4 A R
&, W E X N EE IR ERF EMER, R
BRI AR B & KA R 8B A&
FRAFHE. BhATRUMEHLH, RA“A
R EEEPEE N HE NN H AR R
HMARORANGEGE BET . BEFT . HERME
BEFRB#HTHNE AR EEEPEE TR
BEIFMERX T RS THREMRIE.

1 ES5EE

Waters 2695~ 2996 B B H i R4, Em-
power T {E ¥ (Waters 24 5] ); Agilent1100 & %% &
WA S (Agilent A 7]);LC—10AT BRBH AL R
G(HEAFD.

25 # (2 110736-200526) . M1 K& # (it &
110722-200309) . #& & # (3t 5 110721-200512) . H
BREGES 110731-20051 D B A H b EGHE
Yyl R BT R AL, B4 B XY A el T 2
FAHEEARAERIBHRPLOMBRENE 24
EHELEW HPLC ERA—-hEHERES BN
99.34%. WHBHBEHER, ZHEREER, KA
Milli-Q B 47K, Fe AR 0 247 4
2 HEEER
2.1 FEREHE.RAMEEX BT AR
BB HEERF & AUENHEYKRER
FEADNEEHAT, ARGEEYBREEEKRER
FHFEHBITREER.

f= (C://A)/(C./A)
KRh f HREETF,C A FHRERS R REE NG T
B.CA IHNRAMAREENER
2.2 WHHBRINER AV NNLEBEL KA
BEASNSAEMNBREHEE NBEP,FAHS TR
B, 5 30 At R 40 B LT BO E T R AR EE LAY
2.3 BEANHNRAAEAERE. TN KNS

Hyersil ODS,, Thermo Hypersil-Keystone ODS,
VP-ODS; i3 : ZH (A)-1 % ok B R (B) , 1 & %
Bt ,0~25 min, 20%A ; 25~55 min, 65%A ;55 min
LG, 95 %A B il JF K : 250,280 nm; &8 :30 C;
HEWE 1.0 mL/min, BRERBUSHHHAR
f&F 2000, BIEERLE1.

2.4 MESBBOEH - SHNBNBRLER.HE
HREAPHEER RHABERATAHE 56. 24
pg BB 114 pg B B 10.04 pg B B8 B H
104. 6 pg HE B8 66.2 pg (ML S H BB 91.23%
MRAM REBEBR.

2.5 BRI R &N R 0. 4 g EEAK
T2 BEREP EEMA 25 mL BB, KER
B, AkKBEER2hAH . ARZEHEHE, B
o AERBHK BB . WA 0. 45 pm PR,

2.6 FAMEXS R AR A & - SR AL T b4 20 5 O A gk
BARE HENBEEER RSB RNH &
Tr 3 & & TR IS W .

2.7 REBTFHUEREHER - HERBRSX
RSB 5.8,10,15.20.25,30 pL, A BN, I8
ZEAEGETR, HEERIBRERF, % 1.
DA B QOX i BARE VD #4T EH AL 2, |
BAFE . SHEERLE 2.
21 OAFBIERIHBREEF

Table 1 RCF for different components in Sini Powder
HER/pL fOREE) FREH fGRET f(HERE

30 121231  14.0123  12.1012 1.9923
25 13.504 8 15.6421  12.8720 2.0431
20 11.8603 13.3950  12.1638 1.998 5
15 11.9625 13.4601  11.904 3 2.102 1
10 12.451 0 14.0654  11.7805 1.977 4

8 12.2636 13.8001  11.668 1 1.986 9

5 12.176 9 13.6698  12.073 2 2.0055
B 12.334 6 14.0064  12.080 4 2.015 1

RSD/% 4.47 5. 46 3.25 2.17

2.8 REBRTFHAKEE

2.8.1 AAGENBHXBRERFHEWE: £
Thermo Hypersil-Keystone ODS (250 mm X 4. 6
mm, 5 pm) &%k, 477 LC-10AT . Waters 2695~
2996 1 Agilent1100 BB HE XN LW Z, T E
fEERLE 3. ARNSENKIERFHE®HR
BE RERFHERHEMNBEEHEIE.
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t/min

t/min

1-48H -REE BEFT +FBEEF S-HERE
1-peoniflorin  2-naringin 3-aurantiamarin 4-neohesperidin 5-ammonium glycyrrhizinate
1 A& 250 nm(A).280 om(B), # K% 250 nm(C),280 nm(D), ik {2 & & (250 nm) (E),
BRELTE A & (280 nm) (F) , ek H # 4 R (250 nm) (G) B HPLC H it
Fig.1 HPLC Chromatograms of reference substance at 250 nm (A), 280 nm (B), sample at 250 nm (C),
280 nm (D), negative sample without Radix Paeoniae Alba at 250 nm (E), without Fructus Citri
Aurantii Amarae at 280 nm (F), and without Radix Glycyrrhizae at 250 nm (G)

%2 AFEHERINEEATEREEER

Table 2 Linearity equations and linear range

of components in Sini Powder

R5F KYEFE

KRB/ pg

r

AZ5#H  Y=18 027 X+6 902.1 0.281 2~1.687 2
HEH Y=139186 X+52 837 0.570 0~3.4200
BEH Y=137753 X+1889.4 0.050 2~0.301 2
HREHF Y=164 311 X+28105 0.523 0~3.138 0
HEME Y=43533 X+7454.1 0.3310~1.9860

0.999 6
0.999 4
0.999 9
0.999 9
0.999 8

23 FEAHEHNNBRERFHER
Table 3 Influence of different liquid chromatographic

instruments on RCF

BN SOREH) fBET) fFHREF) f(HERE

Waters 5% 11.962 5
LC-10AT & %{Y 12.219 7
Agilent Y  12.547 3
88 12.243 2
RSD/% 2.39

13.8601 11.971 7
14.0799 12.168 3
14.3421 12.036 4
14.094 0 12.058 8
1.71 0.83

1.998 0
2.1100
2.034 5
2.047 5
2.79

2.8.2 FRGEEXIERTHP % . HPLC J &
MEABARGERARMSWREYEHERE, A
FAl— & W EIESL 03 A 3 FARRE g E e
WE S HREMERE, EEARGEEMKERF
MER,ZRAE 4. FACEENBEERTFHER
BARE BRERTFHEMEXNEENBIE.
X4 FREHRENBERFHER
Table 4 Effect of different chromatographic
columns on RCF
i SHRET) fBEH f(FREH) f(HERE)

ek
Hypersil ODS,

11.541 6 14.2645 11.9432 1.998 0
Thermo Hypersil- 11.962 5 13.4601 12.3221 1.947 0
Keystone ODS
VP-ODS 12.689 4 14.4761 11.863 1 2.100 0
Bl 12.0645 14.0669 12.042 8 2.0150
RSD/% 4.81 3.81 2.04 3.87

2.8.3 ARAEBAMBRERFHEWR. HREENK
AR, 47 20.25.30 CHERT, 285 R
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£5 FRERNBRERTHENR
Table § Influence of changing in column

temperature on RCF
GHERE SWMERT fBE® (FREF) (HERG

20 C 11.9735 13.7812 12.0123 19797

25 C 12.0423 13.9742 11.9932  1.986 9

30C 11.994 2 14.0125 121253  2.0055

iy 12.0033 13.9226 12.043 6 1.990 7

RSD/% 0.29 0.89 0.59 0. 67
SHBEEF.ERALES. HEMKRERFHER
BARE RERFHEHEBNEEHIEE.

2.9 BHEEAR - BFHRBERLSE® 20 oL, %
g R, CFEER HAEERIEERY
RSD, 5 RAZHH 0.82% M H 0.40% . BEF
1L.9O1%. A H 1.32% HER 1. 18%.
2.10 BEHRR . BF—RARER ZERXE,
A5 F 0.4.8.12.24 h ##E 20 pL, it F & B4 1
mELHEBERSDH,. £ RAAHF 1. 1N MK H
0.94% BEHF L.I5%. . FRETF 1.21%. . HER
1.02%. REAEHRNE 24 h HEELRE.
2.11 ERHER -REERY0.4g,3t 6 2 HEH
BRE EERALABEBRNHEF LR BE . HEE
BAWFEHREN B ERALH 5.436 2 mg/g.
i B2 # 20. 101 8 mg/g B K H 0.535 8 mg/g. Hii#
B¥ 11.743 2 mg/g . H & M 11. 464 8 mg/g,RSD
A51% 1.86%.0.99%.2. 24%.1.13%.1. 65%.
2.12 MAEEWERRR . BRUEHEHEKGE 4 559
B BMA0.2 g, HERE A FIMARY FHAS
R RE 80%.100%.120% FXF B &, ) 4 iR
o VB Y MR I, I TR L B R AT S H LM
EHE BEE.FEET.HERMNT Y ERES 5
5 99.7% ,100.2% ,99.4%,98.9%.99. 8% ,RSD
3R 2.40% .2.62%.2.31%.2.81%.1.56% .
2.13 DU B & A 9 T E - 43 B R O R B R
GBAEW.ERXNERE 20 L EARBEMHE
L REAMRETE SRS F YRR BB 5
HEBRR AR BAER SR RERE 20 pL &
ABRBERAESN FENE, HESHENRERS
BORABRERFRATERMERINRES .4
RRES6.
3 it

2 SC I8 5E 1F LA PO 3% B Bk, XTI ER T B i B

26 MEESBIFR"EEZNZNERER =3
Table 6 Comparison of determination by external
reference method with that by “internal

standard” multi-control (n=3)

B/ (mg-gh)

B4 — — RSD/%
Sirik “WIR"E Rk
SER: 5.466 2 5.466 2 0. 00
)4 20,013 2 20.546 1 1.86
BEE 0.511 0 0.513 2 0.30
FREFE 11.757 4 11.815 4 0. 35
HER 11.843 7 12.222 3 2.22

2 5 0 R B VA R K Y AT AT M A B 0 T R A
BTHIW. ERERWARZERPHESTREF
B M E SRS AR &L S
RBAEBEHER UVRXFTHEFTRBIFNHER
BEEI1T,

AXERFERFARERFERER—XLEY
JUF A%, d T BT 30 0 R A i S AR AL, 2L BT I A9
BEERTEUEEEESHR:EE XRREAER
MEBEMEE T PHEMR ISR, B mE
R, XBATHAORE, NRUERE—ENE
W, ALBRANIREEELE4RER T, AR
—EEEGT  UATHE R RIRE" RS, R0 E
PO 35 P R ] 2 0 R R A B4 IR R
EH.

HERAE 250 nm, MK H BET . FRETE
280 nm EHE B K FEIMRLATHH E 232 nm &b
A ERREIR M, LIATZE R AFRET, R TR E
BRAMRERF,EFET 250 nm & 280 nm fEH
BEEK.

RAAETARBERAMET BET .
E#H HER&X RS, BT L5 E G0 B &
A, RASFLEESRBHALE N RAHT
ERNW RN S P S RS HITER. R
FHA T REARBEHRET - . FEKE.
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