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WE. B @ /\IpEIR (CIREM . K&, JUR#ES) HPLC #88UEE, JHERE TR, FILEMR . Hik
B, AERY, LR, B, AMBIERNEE R, Ak %YW 70% F B EUE 15> BT R Phenomenex Gemini
C o TOTERE (250 mmx4.6 mm, 5 wm); FEHAHLNE-0. 1% BERL, VM, AR R 1 ml/ming AT 3K 245,
270 nm; FER 30 C, &R 10 HHERIE SRS TA 12 D HEE 1, AU R T 0.989, 7 Rl 47645 F i N 2ot ¢
BRI (r>0.999 0), FERINEERIZR 98. 5% ~103. 6% , RSD 0.92% ~1.7% , Z5if %7k, MEmnlsE, o
FHF /N Al A %) o e 4
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Establishment of HPLC fingerprints of Bawei Longzuan Granules and determi-
nation of seven constituents

LU Min-ling',  QIN Jie-ping'*,  LUO Yu-dong®,  TAN Hong-sheng',  LIANG Zi-min',

GUO Hai-jiao'

(1. College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China; 2. Pharmaceutical Factory, Guangxi University of Chinese
Medicine, Nanning 530023, China)

ABSTRACT: AIM To establish the HPLC fingerprints of Bawei Longzuan Granules [ Toddalia asiatica Lam.
Kadsura coccinea (Lem.) A. C. Smith, Bauhinia championii ( Benth.) Benth., etc. ] and to determine the contents
of gallic acid, protocatechuic acid, sinomenine, salidroside, ( +) -catechin, hesperidin and psoralen.
METHODS The analysis of 70% methanol extract of this drug was performed on a 30 °C thermostatic Phenome-
nex Gemini C,; column (4.6 mmx250 mm, 5 pwm) , with the mobile phase comprising of acetonitrile=0. 1% phos-
phoric acid flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelengths were set at 245,
270 nm. RESULTS There were twelve common peaks in the fingerprints of ten batches of samples with the simi-

larities of more than 0.989. Seven constituents showed good linear relationships within their own ranges (r>

0.999 0), whose average recoveries were 98. 5% —103. 6% with the RSDs of 0. 92% —1. 7% . CONCLUSION
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This simple, rapid, accurate and reliable method can be used for the quality control of Bawei Longzuan Granules.

KEY WORDS: Bawei Longzuan Granules; fingerprints; chemical constituents; HPLC
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PR | BN . PUXGR SR, MR R
HWAE TS BT R SR AR B R
AYR . P R FIE PR GUAh A e
FEHIR MEH B E" ; "E TR, FILAARY
HABPEA, mf i/ MOREERT; LR
FHA —E RS 40 A A, XS R
WL B TR WEFREAPURE, BT
SEAL BT 25 B

AR S AE VR A ZH I S A T, R
. AMEIER A R ERL L, #%HF HPLC
ORI, JFERE TR, ISR, 75,
LLRH, LER, B, AMEFIRREN S AR,
DU 2T R G E M e, B Ohilh R 22 4
AL,

1 7

Agilent 1260 #5540 AH (35, FiE 48 A6
ar; KQ5200 M By (E L@ A s A R
A 5 TGL-16G Bl (B % SR UE% )
SQP TR [Tz —, AR 2=
(dbxt) ABRAFE],

B FHR (110831201605, & A & 90.8% ) .

JFEILESHZ (110809-201205, &A1 99.9% ) . ik

Bk (110774-200507, & A & 99.1% ) . £L5¢ K
( 110818-2015007, & A & 99.4%). JL 4% &
A OB 99.2%) ., 1B FF

( 110877-201604, &
(110721-201617, & H & 96.7% ). #h H JI§ &£
(110739-201617, FA & 99. 1% ) X RGN [+
2 i R E S B, O b g Al (35
Fisher 20w)) 5 HIEE, @R A o0 traf (E 255k
2R A BR A WD) 5 8 4l K i T8 Al ok Bl
il 2% o
10 1L /\BR B A WORL (10 g/4%, FE4%HH 2 TR
2kt 35 g, #tt5 20170501, 20170502, 20170503 .
20170701, 20170702, 20170703, 20170704,
20170705, 20170706, 20170707), ¥y ) vy rp B
RIS BRE, NfAR, REE . R, XY
M, PHTEED . JUERE . FAEEA . HXUBESIA A
I AT A PR A IRTAEA R, &) P
B2y R2E 25 AR B T AR Rl AT 2 % 5
MIES, BIfFEE (PR M bR E) A OC
2R,
2 HES&%R
2.1 &# %4 Phenomenex Gemini C,q {4 i #
(250 mmx4.6 mm, 5 pm); WM (A) -
0. 1% W2 (B), BEVEM (0~10 min, 6% A;
10~20 min, 12% A; 20 ~ 30 min, 19% A; 30 ~
40 min, 27% A; 40~50 min, 35% A; 50~60 min,
45% A) ; KK 270 nm (0 ~50 min) . 245 nm
(50 ~60 min); F:i& 30 C; ABFE 1 mL/min;
PEREE 10 pL,
2.2 B &
2,21 XHSIEW ORERBOLE TR, LS
R, FREIL, 2L KT, LAY R, BT, fMEBR
FOOT IR i a3 ) e 1,357 8. 0.960 0,
0.740 0, 0.901 0, 1.014 2, 0.126 0, 0.945 0 mg/ml
WA, OGS BT A b, 0] i) AR
0.069 6, 0.008 7. 0.204 6, 0.256 4, 0.100 4.,
0.024 3, 0.007 1 mg/mL i&FH, B, BT UKF+
WAz,
2.2.2 MHEIEW O KEERRBCIRL 3 g, BT HZEE
HIEMR, RS A 50 mL 70% F i B B,
#A (200 W, 40 kHz) 20 min, ¥ H# & =R,
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70% HBEANECR TR, BRA), uEa, SRR
L, WETER, RIS,
2.3 HPLC #5s@#&5
2.3.1 FuEtkEE  BOWRL (45 20170501) &
i, R €2.2.27 WUR A, T,
2.4,.8, 12, 24 h 1E “2.17 W3 500 T JEkE
M, Lh6-50g (ML) O sl [a] (o g 0
TR S IS Ay 11 A2 0 R X {4 B3 Bt ]
RSD 4 0.33% ~ 1. 8% , AHXTI&EFL RSD k0. 88% ~
1.7% , FWEWAE 24 h WRUETE R,
2.3.2 fEEERE  BUERL (it 20170501) i
L, O “2.2.27 WUN 7kl R s W, fE
“2.17 WAk SRR EEREIE 6 R, DL 6 i
THEDR) D BA Bl ] A (o 5 0 0 T B o S R, AT
Hax 11 4> A7 W AR X O B B (] RSD 2 0. 40% ~
1.6% , FHXTIEMHIAL RSD 47 0. 62% ~1.8% , FHIYL
A kR B R AT,
2.3.3 HEEMERAE R EEUR B0 (S
20170501) 6 3y, N3 g, % “2.2.27 WK
PR, FE 2.1 WSS kR
WS, L6506 (75 Hemm) D B B[] e 3 0 i
TR S IS LAY 11 A2 0 R X 4 B3 Bt ]
RSD 4 0. 18% ~1.2% , XTI FL RSD k0. 33% ~
1.8% , KUZ Tk EEERLF,
2.3.4 NI B0 bR, f <2.2.27 T
TR, 7 “2.17 WEIERIET
HEREME , DL 1, FREEST HPLC 4880l 1 A7
BT CEIME) , @t 2y ks SoR g
RIETHN RG” AT, UKL 2, FEXT BRI -
LA R 12 A, o) RIS 6 5 g g
(HRED) 77 B BERchT, oglmm N (E Ay, fR R AT
[ JE v, OB AR A S IR F8 S B S A U T
Wk O« 2 3% 48 g0 B3 AR LB BT M R 4
(2012. 130723 hi) 7, SR 1, ATAHRIE
1 0.989 UL b, $8bntEmir — B

£1 10 HEE @AM

Tab.1 Similarities of ten batches of samples

itz HARLE it AR
sl 0.989 S6 0.990
S2 0. 996 S7 0.996
S3 0. 996 S8 0.989
sS4 0. 995 9 0. 995
S5 0.989 S10 0.993

2.3.5 EBIATURIRT BRI X o
B, AR 217 WA R REIE , R
1234

! o S10(12)
A s
S8(12)

S7(12)
e S6(12)

B 1 10 #t4¥ 5 HPLC 550 EiE
Fig.1 HPLC fingerprints of ten batches of samples
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3BT 5 LSRR 6. W 7. LRKTE 9. LARE

10. BRH 12, M AEE

3. gallic acid 5. protocatechuic acid 6. sinomenine 7. salidroside

9. (+) -catechin
2 &M% HPLC &ikE (1)

Fig.2 HPLC chromatogram of various constituents ( I )

SR TE RN At ik I S AN IO RS, I S e 8 RE
AR P45 R T, S5, 3.
5.6,7,.9,10, 12 5855 hEEFR, KL
AR, HHEW, KA, LR, B, A
JE%.

2.4 THRSEHETMNE

2.4.1 RGEMMERE  BOTIRE . BRI,
2017 TR T R, 5 R LA 3,
HH IR, 25 i (e o i B R A7, R 11
TE0.95~1.05 Z[a], HAhA ST T30, g KR
BLLT BERLT A 33 000,

mAU
400
300
200

100 |
’ A

10. hesperidin  12. psoralen

/min
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mAU
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200 1
100 i s
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B. ftid M
1. ETR 2. FILKRER 3. HHEmM 4. 25K H 5 JLER
6. B 7. WMTIEE

1. gallic acid 2. protocatechuic acid 3. sinomenine

4. salidroside
5. (#+) -catechin 6. hesperidin 7. psoralen
3 &4 HPLC &iLE (1)

Fig. 3 HPLC chromatograms of various constituents ( II )
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2.4.2 LMEXRFTEHE M “2.2.17 WURXTES  1.2%, KRB 24 h WRRE TR,

W, TR <217 WOGEAMT#E 4, 6, 8, 10,
12, 14 pL W, DIERBNMPAFR (Y), S
AR RR (X)) BEATIRIE, SR 2, TS L
IITES HVE R N PE R R R,

K2 EBEROEEXER

Tab.2 Linear relationships of various constituents

1'% w57 r LN pg

WETMR  Y=23496.777 9X+37.958 696 0.999 21  0.278 4~0.974 4
JFLZEM  Y=66 375.530 6X+9.307 151 8 0.999 67  0.034 8~0.121 8
TR Y=6403.328 92X+11.310 316  0.999 92  0.818 4~2.864 4
IR Y=1215.578 54X+3.7357079  0.999 73 1.025 6~3.589 6
JLEZE Y=3606.41235X+2.231 8891 0.999 92  0.401 6~1.405 6
WA Y=26908.543 6X+16.232 726 0.999 39  0.097 2~0. 340 2
WEIEZ  Y=77081.744 1X+6.261 3145 0.999 84  0.028 4~0. 099 4
2.4.3 MEEEREK B “2.2.17 TR XIS A

W, 75 “2.17 EISAM N HENE 6 I, MR
B, JFILATR ., Sk, 2K, JLAR,
RERz H . Ab B R g AL RSD 43 A A 1.3%
1.3% . 0.77% . 0.87% . 1.1% . 0.94% . 1.2%,
TG B B A

2.4.4 FoEtkils  BUBURL (465 20170501) i
W, R “2.2.27 TRkl A, T o,
2.4.8, 12, 24 h 78 “2.17 Wik &0 F #Ere
WsE, WAREEFIR ., FILARIR, HHEM, 25K
. OLERR, BEH ., AN E R R A RSD 735
Jo1.2% . 1.1% . 1.4% . 1.8% . 1.0% . 1.0% .

245 EEMERAR KBEWKBREA (H5
20170501) 6 4y, £y 3.0 g, # “2.2.27 W FJy
&R, FE 2.1 WSS kR
W, MR e, JRILAER . HRE ., 205K
. LERR, BEH, AN IERES A& RSD 4
B 0.76% . 1.9% . 2.0% . 1.5% . 2.0% . 1.5% .
1.5% , RWZHTBELZERL,

2.4.6 IAERIBCRIAE S RBCERL (5
20170501) #5 1.5 ¢ (R ETFIR. FRILARMR ., Fik
B, LLECRE ., LR, BEH ., AMIER AR
351 0.695 9. 0.136 4, 3.562 0, 3.699 1,
1.213 6, 0.323 4, 0.076 5 mg/g), 364y, 24
WEMARE TR, FILAAR., T, 257K
T, JLERE ., B A E IR ZE X AL 1,050 0,
0.205 0, 5.500 0. 5.600 0, 1.820 0, 0.480 0,
0.120 0 mg, #% “2.2.2” T F J7 gl & Hhs 5 s
W, T “2.17 TG SR T PRI, 1 Ik
R GER AU IR NGRS A 103, 6% |
102. 1% . 102.5% . 99.6% . 103.2% . 99.2% . 98.5%,
RSD 70 % 0 1.1% ., 1.0% . 1.4% . 1.7% . 1.4%
0.92% . 1.3% .

2.4.7 FESEARINE R EPRE 10 PR 2
By, A3 g, % “2.2.27 TR 7k H L
MR, TE C2.17 WS IR E, IR
THE, SRNEES,

R3 BEHHESEENEER (mg/g, n=2)

Tab.3 Results of content determination of various constituents (mg/g, n=2)

Elincg BT JELZ R T LR JLEEH R A LELEED
20170501 0.699 8 0.135 4 3.5289 3.642 6 1.217 8 0.318 6 0.0750
20170502 0.700 9 0.1156 3.5750 3.800 4 1.178 6 0.280 2 0.073 9
20170503 0.716 4 0.106 0 3.278 5 3.7315 1.111 0 0.269 2 0.072 4
20170701 0.707 1 0.100 7 3.424 1 3.6257 1.5575 0.278 6 0.0755
20170702 0.767 2 0.092 4 3.773 17 4.266 5 1.719 4 0.296 8 0.0825
20170703 0.713 8 0.126 0 3.765 7 3.856 0 1.159 4 0.292 4 0.0717
20170704 0.720 3 0.108 7 3.374 0 3.5883 1.090 3 0.277 9 0.0727
20170705 0.700 2 0.121 9 3.676 5 4.400 5 1.118 0 0.2856 0.073 3
20170706 0.713 2 0.1193 3.714 4 3.725 8 1.1515 0.294 9 0.077 0
20170707 0.7156 0.104 9 3.6209 3.826 8 1.523 1 0.283 7 0.071 9

3 it W, DR LR A AMIIRR S

3.1 ARRGIERB & iERE ARSI
LWE . K, 1% MR . 85% FIEE . 70% HIEE . 50% H
Bt 30% HHEE R P2 O R, LA TR L e
W, DASCERIT ] A SRR BAE P 20
SR AR, 4558, 3 g BN 50 mL
70% AR 20 min B, W& TR, FEILEKR,

A, 0 HERAERE, SOk EHAE A i
W28 5 1%

3.2 Aemldk K AE ARSI SR ] A RS A I
AT, LEHR A4S AT FEAS TRl T Y ik 5]
BRI A e KIS KA B B 225, BARRZHE
270 nm A3 55 i 1 RO R G R I, (R AR
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HIRR L A MA, WOt 2 i KA, 24
B, WETR., FILAR., &, 25K, L
RE | BIZTFAE 270 nm PR ACKEI, kb g R
e R K 245 nm ARSI, A 4% 49 T
MR, (ORI Ao B B R AT
3.3 FEMWLA NBREEVEUR. HPLC 48 80 &l
bR T 12 A3 g, IR 7 A4, BAR
10 HEFE AR AN [R] 7= L HER 25 A5, & LAy
A B R —E 255, (HHARRIE RS, ¥7E
0.989 i I+, FRUFGLBIEIEAHN AR E , A FHLREE
i RS BRI 0 I — B AT
4 ZEig

AR S S\ R e A R HPLC $8 80, Jf
WP Fm, FRILAI., T, 257K
1. LER ., B, AMEIRENSAE, AFE
Mz R EE S r e tE . s, mHZr
DT, AR TR, RRETELR, RIOM TR
il 55 PP f B L A A5 R B
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