F6 mEHABER

Tab. 6 Results of accelerated test

WLEE A2 oA 1A 2 A 3H 6 H ZEM4(D)

TR Tl 2 6.95 6.68 6.51 642 637 0.58
FIEEKRSE/% 1003 99.8 99.0 984 979 2.4
B W R o o gy -

Fz7 KRR
Tab. 7 Results of long term test
MERA R 0A 1A 2 A 3A 6 ZEfE((D)
0% 695 684 676 670  6.68 027
FIEEHEE% 1003 100.0 997  99.5  99.0 1.3
TGP WE M BeE BoR WoR -

R4 DL B IR I Bl R A, P EAR 6
ANHJER) pH {E 25 TR T 0.58 F10.27, FIEF
WEE BT 2.4%F 1.3%.

FET 24 v g pH {E 7.0, 105 °C/30 min K
# 3 H EDTA-2Na 4b#E . f e Hlf5m /=i, 20 6
A H 0 5 (40 'C . 75% RH) AT K B8 K
(25°C, 60% RH), /=l pH E. FEFMHEE
DL B B e e, B R T % S
T 2K A B A e 1 .

45 L B FEEE IR, 286 25 B & FE
SEBRAEOL, e BT FIEHR ORI T &N
wh B ) pH fE 6.9~7.0, 105 °C/30 min K, 4L
oK R, 37 EDTA-2Na S 32 fith 265 i 1) 25 2%
BT A% A BE o DACAZ ™ AL T2 54,
T A7 i i AR E VRS, BCH 0 AR E
PR BERF
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Simultaneous Determination of Pinoresinol Diglucoside, Amygdalin and Cinnamylaldehyde in Bushen
Huoxue Granule

CHEN Weifei', LI Yuanzhenz, ZHU Xiz, WANG Lingz, YIN Huaz*(I.Zhejiang Starry Pharmaceutical Co., Ltd.,
Xianju 317300, China; 2.College of Pharmacy, Zhejiang Chinese Medicine University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of pinoresinol diglucoside, amygdalin, and
cinnamylaldehyde in Bushen Huoxue granule. METHODS Agilent Zorbax Extend-C;g(4.6 mmx150 mm, 5 um) was adopted;
the mobile phase was acetonitrile-water with gradient elution at a flow rate of 1.0 mL-min™", and the detection wavelength was
210 nm(0-5 min) for amygdalin, 227 nm(5—10 min) for pinoresinol diglucoside, 290 nm(10—14 min) for cinnamylaldehyde. The
methodological study included sample pre-treatment process and method validation. RESULTS The components of pinoresinol
diglucoside, amygdalin, and cinnamylaldehyde were well separated, the method had a good linearity in the range of
0.426 0— 2.88 6 pg'mL™", 7.455-86.60 ug'mL™" and 0.440 6-13.22 ug-mL™'(»=0.999); the average recoveries were 98.3%
(RSD=1.6%), 101.4%(RSD=1.1%), 100.0%(RSD=1.2%), respectively, and the RSDs of intra-day and inter-day assays were all
<1.4%. CONCLUSION This method was simple, sensitive and reproducible and can be used for the quality control of

Bushen Huoxue granule and its related preparation.

KEY WORDS: Bushen Huoxue granule; HPLC; wavelength switching; content determination
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MEA XA Thag, HAEEE R AR e
B R T L SR IR R R R R S R s
WA NEZ), BAY ke . T mmEss, mid
YT AR BR R LA 4 I e AR, S AL
PRI RIBCIRAS AR, AR SRS 70 e B
R, B NG, B E AL AE A,
oA FE P R BT AR L6 AR A
Feaith b, BT HIE T E 0 KRB 5>, )
o S 78 DA AT A8 28508 23 WA P - 61 6 W EF L A
FE (A 300 R A B2 1 kA 0 R R o 5 A A P A
AN VE ILSURL I B0 28 8 AR - AR SCR A 1
RO HT AL B T2, I B3 B R) A U A I
K, L2 FIR S m AT, R AT
ANEE IR A B 3 AR B A R, DU A
T M Js BRI ) b 5 3 AL ROR. P I o
1 UE5RH

Water 5 20 AH (3l R 4t 1525-2998( 3% [H
Waters ‘A Fl, IUBEEIR, A FESIRC A,
Empower {43 T/E¥h); BD211D HL-F K- (1l [ €
ZFH); ELGA 4li/KHL(3EE ELGA); R204 Jigh%
AR RAEREARAA); DZKW-4 81
TERAF W KB LR EEM LR RS H R
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F]); PHS-3TC(0.01 Z0)f5% H R M it (Bl Rik
XA BRAF]).

by B B — %6 %) BE B G BRS (S 11537-
200501, fEEENEHH). S CHEN RS
110820-9910, Ht & =W e H) . H LB S
110710-200714, A5 5 5E ARG 3506 3 A E
2y AT E s . SIS (gl HAh
TR A 50 B 405 I 5 35 A S s 750 (O 2 B vE AL AT
FLSEE e, #5: 20100203, FEE: 15 g7 K
i 0.22 um JERE I LELL K .

2 ARG REY
2.1 X HR AV VR R A%

I3 SV BORA R B — g R . S AT B
T HE S IE R, FEERRE, IR SR 1 mL &
WA RA RE BE W AT BEEF 1.065 mg. A
1.443 mg. H: 7 8% 0.440 6 mg 7R A X6 I8 5 il 45 T
2.2 PRSI %

RN B S MR Z) 1.5 g, ASERRE, BIRE
B, AN ZBE-KA3 1 87)25 mL, [Hldi 2
30 min, A, JEIT, KA RCIEEER 1 mL & 5 mL
BF, HRIERBEIFES, #25, H 045 um
hALuE R e, B A TR
2.3 k&

Zorbax Extend-C,g &1 4 (4.6 mm X 150 mm,
5um); NN ZHE(A)-KB), BAEBEM: 0~

PR E AR 2524 2015 46 4 5 32 B4 4




8.0 min, 13%A, 8.0~8.5 min, 13%A—55%A, 8.5~
13.0 min, 55%A, 13.0~13.5 min, 55%A—13%A;
PANGEE AR . A R R A K
SrHIN: 227, 210, 290 nm; P KIS A A
0~5 min, 210 nm, 5~10 min, 227 nm, 10~14 min,
290 nm; Wi 1.0 mL-min~'; AEIR 25 °C; HtREE
20 pLo PR i SR, 3 AN s B 53 B B 44> 1.5
Hi R =1 000,

2.4 IREEER

241 RJRVERES  HHh B UL A R 4T

il R AL AR R BAVE TR, 4% “2.27 IR U5 ik
JRERFL A BEAT L PR BA PR AR TR X
MERRTAVBL. AN I IURURL RS B, 9 X TR
W AVBERE M, AN B i IO fE it i 3 [
FESXIR O BN E L, A 3 DMHEFEGR
B I I o v s AL . BRAT . PRI RIE
Xk ST YRR A L O B IS ) AR T 8 0, 50 B AN
i IO P A 26 R hs AR I R A B A
12 HEREE RN E AP AT, kT R LT,
NSRRI

A B C
L] || L l
2
| N N AL | 2 || N
0 2 4 6 8§ 10 12 14 16 0 2 4 6 10 12 14 16 0 2 4 6 8 10 12 14 16
t/min t/min t/min

Bl e i

APk B-IRG X E, C-IAIPEX TRV, 1w 1, 2-MIREE &b 1, 3R g,

Fig.1 HPLC chromatograms

A-sample solution; B—standard solution; C-blank; 1-amygdalin; 2—pinoresinol diglucoside; 3—cinnamyl aldehyde.

242 RMERRFLE o B A f R — 76
B A AR I I EE,
#1938 MIREM RFNIRAR R MER . RS
Xof BRIV R FE AR B, $% “2.37 TR ek g%
PEDTE , LA B3 H R 2 (X% D AR (Y) BEAT Ze ik
BH, BETTFE BN Y prm—mans=1.507 X 10°X—
2.982 X 10°(/=0.999 0), Y w4 #=1.331 X 10°X—
5.705X10*=0.999 5), Y wue=1.215X10*X-3.921
X 10%(=0.999 5) ; % ¥ ¥ [ i Y A 0.426 0~
2.886 ug~mL71, 7.455~86.60 pg~mL'1, 0.440 6~
13.22 pg'mL™".

243 REEFEE RSB BRSO BRI R
20 uL, FEWIEMRAEGOIELNL T, EeE
6 K, FHoRTHRmM2, 3, 4, 5 diHEFE, HH
B B B e T AR S W T AR ¥ RSD. A R —
B . A R R VR A IR TR R
U TR AR ) H RS 25 FE 20 331 1.4%, 0.92%, 0.49%,
U TRTAR 1 H TR 25 B2 23 531 8 1.3%, 0.48%, 0.49%,
3 W % 43 o RO VARG PR 5 PR L AR %
FEYIR AT,

244 FagE MR RS S RCECEE R S TR %
20 ul, 4% “2.37 Wi FEREEA, AT 0, 1, 2,

R E B 2525 2015 45 4 55 32 55 4 )

4, 8, 20, 24, 48 h FFEME, LR KA HIUETT
o 48 h WAL S VAR R IR B A AT R . A
AZFF B R BRI ALY RSD 205114 1.3%, 0.081%,
0.30%, KU MR 48 h WISRFFTE .
245 FEEMRIEE  HUR RN IS iR (L
T 20100228)6 1, L) 1.5 g, KEEHEME, 1%
“2.27 TWUF M R AW, 4% “2.37 TR
T S5 A BERE I ST , 6 4N B I SORE A A IR e
AR EE N 0438 9 mgg', RSD A
1.0%; #AIHI TS EN 6.148 mg-g”', RSD
$9.0.56%; FERBEI P-4 M 0.649 4 mgg,
RSD 4 0.53%, #£W 3 MW EEERIF.

2.4.6  JFEFEICRRES  HCC A0 E R A B I
BRI 20100228)6 1y, FEfY 0.75 g, FEHRR
SE, A E NN 1.065 mg-mL ™" FAE Y — i 25 b
ot R VAR 0.35 mL. 1.443 mg-mL ™' &A1
Xof B A 3.5 mL. 0.440 6 mg-mL ™" FE 7 X R
MR 1.2 mL, % “2.27 TU R 7iEAbER, $% “2.3”
T R SRR I 5, &5 AR BV i OR A
HEmE AR B . A R AT Y [l
K358 98.3%, 101.4%, 100.0%, H: RSD 4345
N 1.6%, 1.1%, 1.2%, R WNE 1.
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F1 MHEERREERM0=6)

Tab. 1 The results of recovery test(n=6)

o FAR MR AR/ B, FE RSD/
mg mg mg % W% %
0.3290 03728 0.686 6 95.92
0.3308 03728 0.7024 99.68
FAMREE— 03286 0.3728 0.6922 97.53 083 16
WAEFEE 03360 03728 0.704 7 98.90 ’ ’
0.3281 0.3728 0.6912 97.40
0.3374 03728 0.7107  100.1
4.608 5.050 9.761 102.0
4.633 5.050 9.763 101.6
S—— 4.603 5.050 9.760 102.1 o014 L1
4.706 5.050 9.758 100.0
4.596 5.050 9.775 102.6
4.727 5.050 9.771 99.88
04867 0.5287 1.0182  100.5
04894 0.5287 1.0222  100.8
- 04862 0.5287 1.0193  100.8 000 12
04971 0.5287 1.0182 98.56
04855 0.5287 1.0184  100.8
0.4993 0.5287 1.0191 98.32

2.5 BESIE

B3 AL N B O ks, BEES 2 4,
B2 1.5 g, REERRE, & “227 TN ikl &
PR S, % “2.37 TR E i S R E
THEAE SRR Bl A AR . A R
MM EE, SRNE?2.

x2 ZRAEENZER0N=2)
Tab. 2 Results of sample determination(n=2)

s G E/mgg!
Fon e T 0 2 T A eSS
20100203 0.444 4 6.341 0.676 8
20100228 0.4399 6.293 0.6712
20100304 0.439 8 6.261 0.667 2
3 g

AT 53 AR FE T A LUK ) SR . 24K
KA T2, BAE T ANE I LSR5 £ ) % L
200 FEHAT R B AR ERT SO R I, 3 S
BAN R R BBOB A ZE K, R i I 7 %6 W
227 nm. #AVCAF 210 nm. FEE I 290 nm, ik
PA—N [ 2 K RN E 30 pledy i) & &y 140l
TEAREAN 73 10 5 KRS TR BEAT A i vp 25 A B
PAorEEleE B, HBI/EERKREn,
HAFEISFEAT o AR S50 R F 6 P2 0 M e K D 4 BOR
FE AN UL 53 (1 H 08 Bt 35 AH I 1) g5 K IR WA OB KA
kI, W] AR [F — A 2R G R A A IR
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TR WSO R 3 RS R,
S B 1 73 73 ) AE e de R WL T AT A
W, 'm T ZAD AR RBUL . Wi

AN TR B 50 AR YR B AR L,
(87 :

1E K- 4 i
13~45  55)BEREBEML T, A NG B — 6 %) B 1

EAATE L RERE 3 R I, S ARAT

VAN

I 73

BRI
AR 1 70 AR T A A R AT

BN S RN R, L3 e & &K
80% 1 D I I AORE A A8 A I 2 W o AT
I BRI & IR, HOULE 57 P A R I

TR AN R

U IR

N 0.353, 5.04, 0.537mg-g .
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