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Simultaneous determination of seven constituents in Longsha Granules
by dual-wavelength RP-HPLC
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Abstract: Objective To establish the RP-HPLC method for the simultaneous determination of phellodendrine, rutin, baicalin,
baicalein, berberine hydrochloride, quercetin, and atractylodin in Longsha Granules. Methods The seven components were measured
on a Cig column (250 mm x 4.6 mm, 5 um) of Kromasil with a gradient elution of acetonitrile-0.02% phosphoric acidsolution at the
wavelengths of 205 nm (phellodendrine, rutin, baicalin, baicalein, and quercetin) and 340 nm (berberine hydrochloride and
atractylodin), a flow rate of 1.0 mL/min, and the column temperature of 30 °C. Results Phellodendrine, rutin, baicalin, baicalein,
berberine hydrochloride, quercetin, and atractylodin showed a good correlation in the ranges of 0.011—0.168 mg/mL (» = 0.999 9),
0.010—0.160 mg/mL (r= 0.999 9), 0.053—0.842 mg/mL (r = 0.999 9), 0.014—0.228 mg/mL (r = 0.999 8), 0.016—0.266 mg/mL (r =
0.999 8), 0.009—0.144 mg/mL (» = 0.999 9), and 0.002—0.024 mg/mL (r = 0.999 7). The average recovery rates were 99.83%,
100.09%, 99.98%, 99.54%, 100.14%, 99.67%, and 100.06%. The RSD were 1.9%, 2.6%, 3.7%, 2.4%, 2.1%, 1.8%, and 3.2%.
Conclusion The method is simple, accurate, and excellent repetition, and can be used to control the quality of Longsha Granules.

Key words: RP-HPLC; Longsha Granules; phellodendrine; rutin; baicalin; baicalein; berberine hydrochloride; quercetin; atractylodin

BRI (diabetic mellitus, DMD & Bl WK AHELEM, Bl B ol S S0R R IRIRIE, = PR IR LA
P M N e A S YRS EAR I R, ELRE WTVRR T AU AT, TR R IR A R R
RIBHRAE . RBAARE 2RI RAEN. b F LI B R AR . FFFURIT R AR 4
PRERMAE A2 — PR AC REAG VRO, JF LRI AR QI iU 5 500 AT Rty R T B s S

kS HER: 2014-08-22

EEHH: WK “h” BHESCEHRITE (2012BA127B07); PUNIRHSG TR S5 H  (2011820071)

fEEEN: B M (19767, &, WL, @lEdZ, ENF BRSBTS, Tel: (028)61800231  E-mail: quyan028@126.com
«BEEE Y B (1976—), Y, WL, EIZER, FZAGLIDHIN R RIKZIATST. Tel: (028)85522315 E-mail: Mackzeng@gmail.com



©222 ¢ %% Chinese Traditional and Herbal Drugs % 46 % 552 80 201541 A

RS IR S 2427 ] A A B 2% S AR U R
2 — o ST TEIRT TR PRI S5 08 1 0 5 THI 1)
WRIRIERZ, SRR IARF L, afops 1
FIRFNFEA 780k BIFER/ING o b ki Ay
AR F s 24K 2 B e s e AE I IR — BRSOk 1], H B
XLOEARY ML FES o kb 2h 4k, HATTE R
AR WE AL BRI DI Kb 5 R i s B R 42 56
77 FE TR R A I R T 6T, 4K
IR AE FH AR R4 7R BRI E s, (Hx T
PRI R APAERC Ty B 5 AN (55 1)
WO %7 BEAT T RIRIZEWTIT, 4 b ks 7001
Ji S RO R I R I T AR 255
FTer EEEA ST R BRI/ A
Bl T M B AN T DL RGO, 38 RE G
BRI AR, BRI s G A, BAT .
PR AT RERSIRI DI, HEMA N R YT
T R R MCERUS T 9 ity 2. mRge e,
o 2 B PR R R A AR S BT
ey Wy AN AR oY A S — R R K
RP-HPLC #fSEPE vk R e sk T, 38
KAF RN, M R, SR AR T
G, DA EE G s il e b ks 0 o, A ORI R
BN S

1 XE5HH

Waters-2695 T EiAH (%, S2[E Waters
AF], WHEPUICE . RSN AR 2996
R W B B A I % A Empower (53 T4 3
KQS5200E R P v, Bl s s R 2
Fl; Mettler AE240S B HLFo3HT R, Mgk #h-LA)
ZAEE (R FRRAA.,

TR AT BT SRIRDEERR. BESE
BARZN I, YT A SR R R TR
H), f#t52r 54 1211204 121023, 130829, 121128,
130119, 130216, Jm s EI9 KT 98%; i 2%t
M, DO Y A R A A, 5 R
110627, JFEDBNT 98%. (Oitsi LN, FARE
Sy SATALFEE . BERR, RCESTTRR AL TR
KA A K . JebBURiFE &, k%5 130901, 130902,
130903, 131201, 131202, 131203; ##% 15 g/48,
FH SIS 5 24 K 2% R e s o ol 70 = 1) 5
2 HESHR
2.1 BIEEHG

Kromasil Cyg {441 (250 mm X 4.6 mm, 5 um);

B R L E-0.02% B K B, BRREVENL: 0~8
min, 15%~25%Z.Mff; 8~10 min, 25%~30% 2.
10~25 min, 30%~35%ZJi; 25~30 min, 35%~
73% M 30~45 min, 73%~90% Z M ; #Eii 30 C;
TR AT AT AR MR A I
K205 nm, ERER/NEERL. 15 AR RN 340
nm; AR 1.0 mL/min; BEFER 10 pLo
22 BEHE
221 RANSEE SIS Do, T
WO, ERIRDEERR . M R, SR, GAREK
PR GhIG R, MR, BT 10 mL AR E R,
T PR R RO T B S 0.842 mg/mL. BEACR
0.168 mg/mL. #HIR/NEEGH 0.266 mg/mL. B4
0.228 mg/mL. ] 0.160 mg/mL. &A% 0.024
mg/mL. Hi % % 0.144 mg/mL [F17R A0 o
222 XSS WA E S DU ROR (kS
130901) 1.0 g, Fi%FrE, BHHRZEMEHT, K
BIN H B 20 mL, Bk s, B A (D) 250 W,
B 40 kHz) AbEE 20 min, BUH, 804, FRRRE R
&, MRS TR, 5, 0.22 pm AL
JEMEYELL,  EELIE RN AR A R
223 [IHEAER SR E A SR ROk R Ak Ty
Al TEBIEA MRS F . FE. SR
PEXTIELRE SN, 3% “2.227 TR 7145 43 B R it
TR
23 EREMRAE

A 2RO A TR BB BT
PEK SIS 10 pL, % “2.17 TR 4 AT
WsE, SERPEM PO, 2T ST, R
BEOR. M ER . SR AR ORI ORI IR
EXTR—3, 7 Msesr o SRR, JF H PP
TR OO TR 3 o4, i LA 1.
24 ZMXRER

H IR ) R i 2 8, 0 ol o P A
JSCAN ) JO R P55 (RO JR S, 49 RO ) T 1R
53514 0.168. 0.084+ 0.042. 0.021. 0.011 mg/mL,
FT HRRIR 435 4 0160+ 0.080+ 0.040. 0.020-
0.010 mg/mL, BAFF I BTHRIKE N 0.842, 0.421,
0.211. 0.105. 0.053 mg/mL, #it}k Z IR E N
0.144. 0.072. 0.036. 0.018. 0.009 mg/mL, &% 2%
(R B 3 51 0,228 0.114+ 0.057. 0.028. 0.014
mg/mL, &k 1R /N EEBR I BT K B4 i 0.266
0.133. 0.066. 0.033. 0.016 mg/mL, A ZKMK FiE



¢ %% Chinese Traditional and Herbal Drugs 38 46 % 252 #1 20154 1 A ©223 -
1 C-1
I S B AP
C-II
7 b
e
30 45 0 15 30 45

1- R IR /N e,

1-berberine hydrochloride 2-atractylodin 3-phellodendrine 4-rutin  S-baicalin  6-quercetin ~ 7-baicalein

E1 REXRA

t/min

2EARE HHL A4S T SICEN MLE TSR

A). #Hidm B). FAEHEiXsE (C) 7£ 340 nm (I) #0205 nm (II) 4 HPLC

Fig. 1 HPLC of mixed reference substances (A), samples (B), and negative samples (C) at 340 nm (I) and 205 nm (II)
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Table 1 Linear regression equations of seven constituents

D%y El Sy r LVEVEH (mgmL ™) AIUBR/(ngmL™") @ ER/(ng-mL™")
BRI Y=52X10"X+1.8X10°  0.9999 0.011~0.168 0.683 2.239
T Y=33X10"X+7.8X10°  0.9999 0.010~0.160 0.436 1.635
BT Y=2.5X10" X+3.3X10°  0.9999 0.053~0.842 0.012 0.054
SRR /NEE, Y=2.0%X10" X+6.4X10°  0.999 8 0.016~0.266 0.233 0.842
i e 3 Y=54X10"X+1.4X10°  0.9999 0.009~0.144 0.145 0.615
AR Y=5.1X10" X+13X10°  0.999 8 0.014~0.228 0.369 1.211
TARE Y=1.1X10*X4+3.5X10°  0.999 7 0.002~0.024 0.562 1.942
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99.67%+99.54%.100.06%, RSD 73 %11 4 1.9%.2.6%
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Table 2 Determination of seven constituents in six batches of samples (n = 2)

e T B/ (mgg )
AR T BEAAT i e %= RS SRR /NEET, GARHE
130901 1.508 1.091 7.299 1.116 1.777 2.162 0.069
130902 1.412 1.043 6.941 1.147 1.779 2.105 0.074
130903 1.435 1.051 7.546 0.982 1.792 2.002 0.075
131201 1.389 0.967 6.937 1.017 1.672 2.025 0.064
131202 1.446 1.013 7.118 1.025 1.658 1.911 0.071
131203 1.491 0.915 7.112 0.996 1.703 2.057 0.068
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