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Content Determination of Active Ingredients of Antiosteoporosis in Er-xian Decoction Extracts

XU Hong-tao"*, LI Yuan"*,HE Yong-jing’, YUAN Ting-ting"*, ZHANG Nai-dan’, ZHANG Qiao-yan"*(1.College.
of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350108, China;2.Dept. of Pharmacog-
nosy, School of Pharmacy, the Second Military Medical University, Shanghai 200433, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of active ingredients (icariin flavone, berberin hy-
drochloride and timosaponin) of antiosteoporosis in Er-xian decoction extracts. METHODS: HPLC method was used to determine
the icariin and berberin hydrochloride. The column was Diamonsil C;s with the mobile phase of methanol -1% acetic acid (60:40, V/
V) and methanol - acetonitrile -0.3% triethylamine water (20:10:70, V/V/V,adjusted pH to 4.0)at the flow rate of 1.0 ml/min; the
detection wavelength was respectively 270 nm and 340 nm, the temperature was respectively 30 °C and 25 °C and the volume was
20 pl. UV-visible spectrophotometry was conducted to determine timosaponin. Saponins were hydrolysed with hydrochloric acid and
detected at the wavelength of (590 + 2) nm with the reference of sarsasapogenine after color-developed with vanillin. RESULTS :
Icariin, berberin hydrochloride and timosaponin had a good linear relationship in the range of 40.00-90.00 pg/ml, 5.00-35.00 pg/ml
and 8.00-40.00 pug/ml, respectively (#=0.999 8,0.999 9,0.999 5);RSDs of precision, stability and reproducibility tests were all low-
er than 2% . The average recovery was respectively 101.43% (RSD=1.26% ,n=6) ,99.55% (RSD=1.93% ,n=6) and 101.30%
(RSD=1.55% ,n=6).CONCLUSIONS: The method is simple and with high repeatability and stability and can be used for the
quality control of Er-xian decoction extracts.
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Fig1 HPLC chromatograms of icariin

A.negative control; B.icariin reference; C.test sample; l.icariin

2.2.2 XJ BRI AT A IO SE AR TN B O A RS AR
SE B R 1 ml &5 E7EH 70.0 ng OV, RIS

2.2.3  HEAMEBR A HI A 217U AR R 2 10
mg, K ARE , BT 10 ml G, i A i o F e A 2208,
TRS), A LB (0.45 pm) i 8, BUEL IR, RIS .

2.2.4 WX BEGLIAW DARIRE RO SR I 95 05 1%, il o B
FAZZR 0 AN BT BRSO A, 4% 2.2.37 0T J5 12
il B

225 LRMERRFE WWHIBUE FAEH XA 25.0 mg, &
T 25 mUE A, I RO R R 20 B, B85, BO s 1
ml &R LA 1.0 mg BRI RS B HBUE % 0.4.,0.5,
0.6,0.7.0.8.0.9 ml, & F 10 ml f )it , 4351 ) Y 3t 25 %2 %)
JE L REA) R 12.2.17 U A5 A FERE 20 pl, il T AR . LA
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TR (x, pg/ml) AR AR W TRIFR () P AR bR IEA TRk ]
SRR EFEFE M 7 A y=13 123x+31.885(r=0.999 8) .
SEIRLRI AT R ER I AE 40.00~90.00 pg/mlya Bl 5
I THI AR R IR PR G &R

226 FMGERME  LDUMEMEL KT 108 @A 40 R E
TR 29 1.00 pg/ml.,

2.2.7 AR AFEWE2.2.57 W N IR LA AL
W (70.00 pg/ml) , #2“2.2. 1750 €3 SR 15 SR 6 Yk, il 5%
WETIAR . 25 RS T IR AR A RSD 0 0.51% , R B {NAHG
IR

228 FUEMIRE I ANZ RIS &, #2237 W R
P A B A, 0 I TICE 0.1.2.4.6.8 h I 542.2.17 15
NSRRI E O SR S5 IR FRAAE  T RLAY
RSD 4 2.02% , F2 AL IRE 8 h N AsUE M AT

229 HEMRE B ANGHRIWE R, L6y, #42.2.37
WU O v 4 P S I R, 2 42.2.17 0T (6 3 Ak R R R U
oSSR S I RSD H 0.99% , F WA I R E R
[E=N/I

2.2.10  JMEERI ARG B R AT S R AR, 3k e
Oy REBEFRAE A SE W F A2 B F2.2.37 I
WA R A, 352 2.2 17 TR (a3 2PN E AR (A1
WeR R 1,

R1 FEEEEMHEEKRRLLER (n=6)

Tab 1 Results of recovery test of icariin(n=6)

it I3

HiihE, pg AR, pg MR pg  MEPCE, % FEMEIICE, % RSD, %
070 070 141 10143
071 070 14 10286
071 070 143 10286
10143 126
070 070 141 10143
071 070 141 100.00
071 070 141 100,00
2.2.11 IRFAETEEWE  BOHUEA,, $52.2.37 500 R )7 ik

il g A A VR, SRR TR A R AR A i, 4
2.
F2 EFEHAENELR(n=3)

Tab 2 Results of content determination of icariin (n=3)

Feibt 5 BRI RAM %
| 6.36
2 6.8
3 6.26

2.3 HE/NEHMNEENE

2.3.1 OS5 R 0E S 4154 : Diamonsil Cis
(200 mmx4.6 mm, 5 pm) , f& %41 : Dikma Easy Guard Cis(8
mmx4 mm, 5 pm) ; G shAH : FEE- 2 1-0.3% = LK E# (20
10:70, V/VIV, BEERYH Y pH oA 4.0) 5 K 3% K - 340 nmj; #E 3 -
25 °C s PERERR £ 20 pl; Tk - 1.0 ml/min.  PRISHETE SR B /N BE
BRUAET I ANIE T 3 000, Xof HR S VR 5 At S v v AE AR [ o
AR R A0 S R T IO e it R T e B 3 T B
PSRV TR . g LI 2.

2.3.2 XTRRELEMEIIRIA S DI R G B/ NEE RN B
TR IR B A 1 ml B RN 20 pg WOV L AE Rkt
R SR
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Fig2 HPLC chromatograms of hydrochloride berberin

A.negative control; B.berberin hydrochloride reference; C.test sample; 1.
berberin hydrochloride

233 fURSEBRAHE S B2 g R4 10
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2.3.4  BAPEXTHRSL VAR DATRIRE A SRR A 5 1, il A5 i oG
BORAZ A 1 Al B X R BRI RE 45 2.3.37 T T Jy i
il , B15

235 ERMICRFEE K FRIGERIR/NEERLXT IR 5 10.0 mg,
BT 10 mUs T, FH R B0 A A R R 208 F2 50, B i
1 ml &R /NEERK 1.0 mg P48 o il 85 B IR 459 0,05
0.10.0.15,0.20.,0.25.0.30.,0.35 ml, & T 10 ml &HH A , 23 51 FH
H s 8 B2 5050, 32,317 0 N (3 4 kAL 20 ul,ic
SRR, DUBTEVEFE (x, pg/ml) F AR AR WS TEFR () Ak
BRIEFTERAE I, 75 58 R /N B %) [ )A 7 2 Ry =24 106x —
5917.2(r=0.999 9) . 254 B, R R /N BE G T A ok 1 A
5.00~35.00 pg/ml v Bl 5 T AR 5 AP A2 C &R

2.3.6 AR RR  DUEMR KT 10 T8 SRR /N BEm A IR
FE TR PRZ A 1.00 pg/ml.

2.3.7 KEWEEIRE  BU2.3.57 10T $h R /N BE G X B L A
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THIFH, 255, BRI/ INEERF U TR 1 RSD ol 0.93 % , SR WUk
R R
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) RSD 4 0.58 % , F& AT S TR ZE 8 h P Fae 1k R Ao

239 HEMKE W AIGHRIUE R, L6 4y, #%2.3.37
TR 7 1 0 45 A5 W A, 2,317 TR €433 45 1R R R
o R B/ INEER SR I RSD M 1.63% , FIAA 1L H A
PE R AT

2.3.10  fBEEIBCRIREE S AR R /NRERK A R S, 3
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F3  ERE/NBEWINEE IR LEER (n=06)
Tab 3 Results of recovery test of berberin hydrochloride

(n=6)

FivE, pg AR, pg W, pg  MEECE @ FHMEERE % RSD, %
0.1994 02000 04008 10070

0.1972 02000 04004 101.60

1 2 402 101,

0.199 6 02000 040 0130 s s
02000 02000 03942 9710

0.1992 02000 0396 9770

0.1958 02000 03936 9890

2.3.11  FRM/NEER HIE I3 bR, $212.3.37 R U
VA 2 B A T, SRR TR i b SRR/ N B i, 45
R4,
x4 BBRNEESEVNESER(n=3)
Tab 4 Results of content determination of berberin hydroc-
hloride(rn=3)

% SR MEHTE AL, %
I 200
2 205
3 196

24 HMBEFHNSENE

241 MUEHDE BE21IF NG RII 29 0.5 ¢ AEER
E, BIREEEH, IA 2 mol/L £ /2 20 ml, [ 3 h, [ 60 ml
M43 3 ¥k (10,20, 30 ml) [BIFEAE I, 454K 20 min; WA S0
2, B a4 A I 2 258 22 50 ml, I 1.0 ml,
AOIFERE R 10.0 ml, JRAT, RIS HLC SRR . 50 P 328 41 T
Xof B, U0 i A 1 ml 5 #53 BAF G 100 pg AT RN
Xof BRI o 43 AR 25 BBt ot VA Y B ke B VS T 45 2.0
ml TR, 25 CARWE IR, 23 3N 5% 7 5
VKTER 0.2 ml F1755 4472 0.8 ml, iR i€ 10 s TRAS, F 70 C/RBH
il 20 min; B 37 BIE VKK 2 A1 2 min, 230 0A 9.0
ml VKESR TR 5 AR N2 (1, $5 580- AT WA 66 152010
AR 25 ) (— 30 Bk s V ATLAE L £ (590 + 2)nm I KAk
I W, T T ASE AR L) 2,16, BIAS .

242 BRYEXRRFZE  FEEFREESE A o A, AT
Fic il 1 ml 75 #5432 B A0 0.20 mg MR, 2 JDRG 25 H BL 0.4 |
0.8.1.2.1.6.2.0 ml F 10.0 ml HIER0E P, #2417 WU F J ik
HEF AR S AL BRI AE . DA B2 AT 0 T VR B (x, pg/ml) Ak
AR OGRS () I ARARIEA TR 15, 1595 32 B A ey [T
FFER y=TTx—1.625 4(r= 0.999 5), Z5RFH], FHH BT
J3 i Vi E 7E 8.00~40.00 pg/ml 35 il -5 W SCE 5 R A i) 2tk
243 REEEE R X B (24.00 pg/ml) , ¢
“2.A417T R L ESENE 6 K. AR, P R AT TG
RSD 4 1.06 % , F AU ZAE %6 1 R 4.

244 FROEMEIE BRIy RE AL H 02417 0T i £ AL
SRV, 23 BIE 0.20,40.60 .90 min I HEATINGE o 455, 50
ST TEI G Y RSD A 1.52% , 3¢ B A28 A 15 ok 28 5 48 S5 7
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JE7E 90 min AR ETE K.
245 WEMIAR 45K BRI AR EYIAL 6 4y, #&
“2417TUF IEESNE . R R OCE R RSD N
1.69% , RWA 1L ELPER LT .
2.4.6  DIREIENACRIA  7E T RUAIBER AT O AR I
SE R AT U IR A 42,4175 R 05 N AE , H IR [m]
e 25 LR 5,

x5 MBEEHEMERKRRELER(n=06)

Tab5 Results of recovery test of timosaponin(rn==6)

Fefhit, mg AR mg Wi mg  RERILCR, % FHEEEE % RSD,%
473 5.00 9.88 103.00

474 5.00 9.88 102.80

41 5.00 9.70 99.60 10130 155
473 5.00 9.75 100.40

474 5.00 9.86 102.40

471 5.00 9.70 99.80

247 MEBRFSENE  BSHUEES, 2.4 R ki
SERES R AR AT S S5 R L 6.
*R6 MBEHERENELER(n=3)

Tab 6 Results of content determination of timosaponin (n=

3)
HEAS MR R, %
1 20.02
2 20.69
3 20.66
3 itig

AR AN A I R R 2 TR A1
ST . WFIT B TR SR T ARSI ST 25 U1 B A K R
B 50K, A 2 S 00 U P S0 e P o 12 19 1 B
AR ZE T BT, 00 1 200 A A R M R T A L
A P4 Ty v RN B R S LSS R R AR A (I
FI R T HLANLEE . AR BT RE NS 22 U0 B R AR
SR B AR 0 B A M 09 TR BRI AR /NBERd R A )
FE Sy, 6T R IR SN T B B R HA B0
LRy , RES B e B AR AT B A3 LR IR A,

I HPLC ¥ AT I 5 2 225 1 2 e AR A fE v
25805 L G AR A LU BRI M SR AR I U B RS 2
5 F R E N A P 2 RIARREY, ASCE b 35 2%
1, LAF -1 9% B2 (60: 40, V/V) i s AH , 76 270 nm K F
TR, BUAT T ST 19 43 2R BAT TR T A L e

INBETRRE T AR IR Ay, 98 R A T AN 1 i sl A
TR = LM I K pHL, 55e 4 T 2 AH Ry FH RS- 25 -0.3 %
ZZMOKIEI (20:10:70, V/V/V, BEBRE Y pH Jy 4.0 INf, n] 45
Do Wb i (0,3 43 25 v A TR R

AL A g A1 2 B 2y, TR o
T8N, 2 00) SR FH o RO A €83 - 28 R G R
(HPLC-ELSD) 3 52 081 2 45 B 11 1% 1, AFa il 0 B 245 44
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