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Determination and comparison of dissolution rates of gentiopicroside, geniposide
and baicalin in Longdan Xiegan Pills from different manufacturers
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ABSTRACT: AIM To establish a method for determing the dissolution rates of gentiopicroside, geniposide and
baicalin in Longdan Xiegan Pills ( Gentiana scabra, Gardenia jasminoides, Scutellaria baicalensis, etc. ) and to

compare the dissolution behaviors of eight samples from seven manufacturers. METHODS HPLC was applied to
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determining the contents of gentiopicroside, geniposide and baicalin in Longdan Xiegan Pills. The dissolution test

was carried out with 0. 1 mol/L hydrochloric acid as dissolution medium, and the cumulative dissolution curves of

these three constituents were drawn. Then similarity factor (f2) method was used for comparing the cumulative dis-

solution rates. RESULTS There were no significant differences in the dissolution parameters of gentiopicroside

and geniposide (T, and T;) (P >0.05). Compared with geniposide and baicalin, there were significant differ-

ences in the dissolution parameters of gentiopicroside ( Ty, and T,;) (P <0.05). The similarity factor (£2) values

of gentiopicroside and geniposide were more than 50, while that of baicalin was less than 50. CONCLUSION [t

is necessary to conduct dissolution tests for these three constituents in Longdan Xiegan Pills.
KEY WORDS: Longdan Xiegan Pills; gentiopicroside; geniposide; baicalin; dissolution rates; HPLC

Je MG AL &y Je B, 2880, B4 BE T
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A, FRBH, 3R, ke EHAR, Hig
HE . s, e by IR . 1B
T HAZ A, IR, A
HEMRZ, H&T WA FE T A RHIE, B
SRR, IMRITRAA T 2257, % EE R IT A
AT 500 A 0 R TS AR BN 7k, 25 4 30 N A o
BRI RZ—", (R EZ ) 2010 4 RRSE I
418 I AR A T H, Horh s R ER I Ao 24
Yy, b 2050 — R AT A BR A AG A, S
o, ARG RPN E 2 TR, AR
R, 299 A S AT DL ARG 2R,
NI R ABSFRE, 5O o BT v 245 ) A i 1 FE A
. WA E T ESR . =EA . AER . &
T AR ARIKT R . B O R AL RS
HEESEAT T, SR e 2R 7 R, iz AR
WEIFALR AR SC T g8 A a0, A e
EERE RSN 5 32k 1) S T KA [ R0 R R0 4 9 S R
Bo ARSEHCER T BT AT 8 St ARSI
FJURESS, RHIEFTARSNA I B LA, 23t T R
gk, XA BRI TREMG . AR5, R
ARRIPA - 02 Bext sty i Ze AT 1 Ihd, HZTA
7))~ 2 e REYS LR B O, g v 24 550 3%
JEREIN 75 2 e S AN BT A RS %

1 UFE5iRE

Agilent 1260 5 &0 AH 43542, 35 G1315C
RIDYTTHE BE AL . GI31IB BIAE L i <AL, GI367E
A B P KE 2%, G1316A AU DAD FE 18 I 4f .
G1330B A DAD # i #%; Agilent Chemstation {6, %
T ARG ; RCZ-6C2 25 AL (i i 25 KAl
BRI 5 BT-124 i FAMI Y- (0 Sarto-
rius 2] ) 5 KQ-250DB #4568 75 g veas (R 1L

AR RA ) o RIS | BT, 85
o b i 2y b AL B 5T s SR A (Sl >
98% ) o 8 ARG AL B AR A~ K L2,
HARFENE 1, WlE ClE R aisal; Koyal
K5 HAGR o A4t

x1 HERER

Tab.1 Information of samples

ENSIE s
A 1305251
B 20121201
C 130201
D 1301001
E-1 2082234
E2 3082075
F 1303209
G 20130406

2 FEEHER
2.1 ARREBIAGESHAENE S (TEY
) JeNRVE FFAUTR bR, AP i J R
BT . BT A R,
2.1.1  @3E 55 R %@ A e Agilent Ex-
tend C %4 (4.6 mm x250 mm, 5 um); ¥ish
HOSHIE (A) - 0.2% BERRA (B), BV
(MR 2) 5 PRFUR A 1.0 mL/min; A3 K
254 nm; HE 30 C HEFERL 10 pLo BEIEHEHLA
HR TP RORIET 3 000.

xR2 BEEBEYE

Tab.2 Gradient elution conditions

[i}HE]/ min A% B/%
0~25 20 80
25 ~30 20—47 80—53
30 ~50 47 53

2012 XPREAAEAEIS RS AR IBOR AT
BEFH . B I SGE i Y R A 1 mL
FIMET 40 pg. BT 130 pg. HET 85 pg
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REWW, B,
2.1.3 Al BURIBYS L, B4,
FRFRI L g, BT HEHER D, KEMA 50%
HEE 50 mL, % %€, @ &, @5 (%
250 W, Jfi# 50 kHz) 20 min, ¥, FHFREH
i, 50% HIEERb R B s, 250, U8, sk
UEW, BN
214 HARME B8 L MTE IFALKE Sy, %
“2.1.37 WU rk s s, 7B 2. 117
TS TR, SAEMEZRILER 3, hk
3 AL, 8 AL IR AR LT B & A SR E) T2
FrdE (IR HAIE /DT 0. 80 mg/g, e THAME
DT 1,30 mg/g, EAH AT 3.80 mg/g) .
F3 IMBAHMAEE (Xxs)

Tab.3 Contents of three constituents (x +s)

IR/ (mgeg™!)  AEFH/(mgeg™")  EHN/(mgg™")

2.81 +£0.02 3.45 +£0.03 5.84 £0. 06
1.10 £0. 01 4.10 £0. 02 4.34 £0.04
2.86 +0.01 2.48 +0.02 3.81 +0.03
3.13 £0.03 2.02 £0.02 6.18 £0. 05
2.59 £0.02 3.83 +£0.02 4.90 +0.02
2.40 £0.03 2.74 £0.02 5.98 £0.07
2.82 +0.03 5.22+0.05 3.93 £0.05
4.83 £0.03 4.55 0. 05 3.90 £0. 04

2.2 BEEMRik

2.2.1 A EMERE DA A n e IBTE
JFAUABEFERT S, 58 T B . e+ .
WRHTEK . 0.1 mol/L £ g . 0. 1% ntE-80 7K %
BRI A R BRI g
ERIERBE T, LLO. T mol/L $h/R s A
Jait, 3 Ao py BRI R ER, W, g
0. 1 mol/L ERAE Mg i it o

2.2.2 HUEEBTEIAIESE DA A5 By e RS
JEAA BT 4, 430l % %< T 10 min, 20 min,
30 min, 40 min, 50 min, 1 h, 1.5 h, 2 h, 3 h,
6h, 18 h PYRBFL AR, 451K, 36 h i,
FHRAHE b O AR . AE 1 A R R A F
90% LA I, M#EEAAE 60% LT, AT 4m% s
H iy, BrEUERT AR 2 18 h, [HIUL, i U
WfEy0.5, 1, 1.5,2, 3,6, 18h,

2.3 EeEalE BORIEHIL6 K, 176 1,
KM, w4 B 200 mL 0.1 mol/L £ R
(FFE Al 0F), #5100 /min,  (37.0 «
0.5)CHE R, THEMIME (0.5, 1, 1.5, 2, 3,
6. 18 h) Wb (B E[E ), BIRS mL ([F]
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FAMIAR TR B B A I 5 mL) , i g, IEEdE
Wo 12 “2.1. 17 ORI T TR, R R
BRI, JFaml RPUE g, 45R0LIE 1,

RREHE %

0 2 4 6 8 10 12 14 16 18
t/h
100 - 1L JRHHEEF

RRBEHE%

BRBEHE%

t/h
3HEAH

B1 EEHE. RFH. ESHFNRERBHEAL
Fig.1 Cumulative dissolution curves of gentiopicro-

side, geniposide and baicalin

HIEI AT, FEARR A, el Be
TH I FAE L A I BONARRL, T A 22
SRR 6 hibh, 4R EE A T BB BE T
H O RBUR R B AR F] 90% DL L5 B4 A
AT I 25800, R 6 h iy, B Al e i h
FEEBH IR IKE] 90% , HANAE 20% ~80% Z
], MR I8 hwh, A 2 Ak dh 9 R R
IBE]90% , HAHE AR L AEIA F 50% ~70% .
HEHED , Je RS FIAE 8 S0 i Tk, T
B TKRITE R AT eS8 1 Bk 2E SR
2.4 AR A LA T ZIRME AU IE T
g, AR ER S 15 —HEh J15: | Higuchi |
Weibull BEADGHE B e AT LA, I H AL
i, &R 4,

M 4 iR, RIT—%8h 115 Weibull £
AW BRRT, HCR B ; R Weibull
BURS, 3 Tl pl 23 #0055 J7 R B A OC 28 B Al ik 2
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F4 EBEH. BFH. STHEAFHHAEONSER 0.999 LA Lo [Hit, EH] Weibull #EAY5E 474 H 4L
Tab.4 Fitting results of dissolution data on gentiopicro- BERLE, HTEEESH T, M1 T, Weibull R )
side, geniposide and baicalin LrEE %S , WIS EONFE6,
=/ - AT N " R - ) n
i S HAERL, TR, 5 R 1T Weibull 45278043
VAR T Eh =8. 170 .51
I\ 1 < M2 N5 28 F S ol ‘j( I I
- Fo100[1 - -1 ] 0,995 9 GO FEEE, MHOCHREER FAEMAL, YAk B F
AL . " -
Higuchi F=36.453 0.7420 0.999 Dh I, MAMRREL, B ZERED,
Weibull F=100]1 ¢l - (r0.75)/0.791, 0.999 6 M s AL AR Az B8 A5+ 1 1Y Weibull 45
i BYE = N N N S
B R res o OIS AR, B 2 RER LA TR R
— %)) F=100[1-e¢ 0] 0.992 9 N o A
- boss 1o 0,790 3 4 0.998 4b, HAKITE 0.999 DL b, B4 8O~
lguc ! = . - : N N3 N AT N Y
Weibull F=100{1 -l = (¥0-704)/0. 958 ] | 0.999 1 ﬁ% ’ ﬁm%;ﬁzﬁnﬂ%&d\ ’ Tﬁ‘{)ﬂﬂ,ﬁ\{ﬁ'ﬁﬂﬁrﬁﬂiﬂﬁ/ﬁ\ﬁ
A BRI F=6.994 0.761 5 AL FEBASH B Weibull BAILL G fEh, HA
B - (-0.4411) S N RSN N
R F=100[1 - "= *] 0.9847 2 A R OC R HK ) 0.999, Ho Al AX 35 F
Higuchi F=28.79:"3 0.9210 A s o g Sk 3 B s
: ) 0.99, EHCRMNEZE, YIRS H0E 28
Weibull FZIOOH—e[_<U_U'215)U'Slx)/]'ﬁl]:’ 0.999 6 . . N
K, MBI FRAESE—2BHESE
RS REEHE. RFE. ETHNBHSH
Tab.5 Dissolution parameters of gentiopicroside, geniposide and baicalin
Je iy LPERED HE
PR =
Ty/h T,/h Tyy/h T,/h Ty/h T,/h
A 0.49 £0.05 0.72 £0.02 0.62 £0. 06 0.98 £0. 03 1.49 0. 15 2.68 £0. 21
B 0.59 £0.05 0.85+0.02 0.47 £0.05 0.66 +0.07 1.71 £0.20 2.46 +0.30
C 0.50 £0.03 0.53 +£0.03 0.50 £0. 05 0.58 £0. 07 6.83 +0.25 17.98 £0.51
D 0.35+0.04 0.46 £0. 05 1.61 £0. 08 2.41 +£0.32 5.81 £0.36 11.97 £0.73
E-1 0.66 £0. 04 1.10 £0. 07 0.68 £0. 11 1.17 £0. 12 6.00 +£0.40 14.07 £0. 83
E-2 0.61 £0.02 0.98 £0.02 0.66 £0. 06 0.93 +0.07 4.77 £0. 46 10.98 £0. 85
F 0.37 £0.03 0.55+0.04 0.56 £0. 10 0.63 +0. 10 16.97 £0.74 37.23 £0.75
G 0.40 £0.02 0.68 £0.02 0.62 +0. 06 1.18 £0. 42 4.91 £0. 18 11.84 £0.71
®6 RIEEE. RFH. EZHH Weibull KBS LER
Tab. 6 Weibull fitting results of gentiopicroside, geniposide and baicalin
s Je B [CE R L
% WEIE [iESS¢ W HXFRH WE [iESS¢
A F=100{1 - el ~ (10.754)/0.79]} 0.9996 F=100{1-el ~(+0.704)/0.958], 0.999 1 F=100{1-el - ((£=0.215)0.518)/1.551] 0.999 6
B F:wonie:7((t70.392)”0.346)/0.779]‘\ 0.999 3 leoo%lie[7((t70.202)”0.637)/0.588];‘ 0.999 7 FZIOO),]*e[7<(t+0'002y0'881)/2' 162];} 0.997 5
C F:l()()‘:l—"['(("()'484“]‘2]7)/()'438::* 0.999 1 F:lOO{l—e[_((1_0’476”)'254)/0’42]} 0.998 8 F:IOOH—e[_((/'0’225“)'377)/2‘923]§ 0.993 5
D F:wo”ie:7((t70.243)”0.356)/0.535]‘\ 0.999 8 leoo%lie[7((t+0.005)”1.]0])/2.402];‘ 0.999 5 FZIOOH*C[7<(£70'428)n0'441)/2'868]1:' 0.994 4
E-1 F:wogl_cj—((L—().Z(M)A().(G)/().()l]‘\ 0.999 3 F:lOO{l—c[‘(”"’”7>/"‘”9]§ 0.999 9 F:IOOH—c[_((/'[]’347)A()'422)/2‘953]§ 0.996 7
E-2 [,':100%1_(,:—((t—().313)”().45])/().84:} 0.999 2 [;:100}’1_8[—((1—‘). 121)’().698)/(),864]} 0.999 8 I;ZIOOH_e[—((1—l).393)’().3‘)5)/2.451]$ 0.993 1
F F:]OOH78'—((r—0.32)"0.387)/0.525'v; 0.998 3 FZIOOH76{—((t—0,413)”0.287)/0.5511i 0.999 0 F:looH76[—“”0.478)/5.6{)415 0.996 1
G 1,‘:100;1_(,:—(tA().746)/().73]]‘\ 0.999 7 [,‘:100}’1_e[—((r—‘).3‘)3)’().2‘)7)/0,855]‘t 0.998 5 [,‘leOH_e[—((I—l). 184)’().443)/2.886]5 0.999 6

Xt 3 P B S T M Ty b AT 5 220300
ZERFR T, MERT AIA, RN N
MEHERTGEIAEXL (P>0.05); wA5HYE
MRS HAE T HAL, WIS AERA G
B (P <0.05), i A e fiH v 1 MIAE 14 19 %
Fr AR, T EE 2 S e E RN T v AT
AR o T B R 1 S KA Ak B4 Pk
FORENER Y, YEBUBONARL, SO AT A AL,
M AR R R 22, = BOLH AT o8 5P &
NG

RT EREEHE. BRFH. ESHEFHSH (T, T,) B
HENH

Tab.7 Variance analysis of dissolution parameters ( 7,

and T, ) of gentiopicroside, geniposide and baicalin

Z */_’ TSO Td
7
FHMHEY BT ESH RHWE ETH OEET

Je MR — 0.900  0.001 — 0.937  0.001
e FH 0. 900 — 0.001  0.937 — 0. 001
WA 0.001  0.001 — 0.001  0.001 —
2.5 FEAEpddzobi DA T ZWIRIRE L

RS, #H 0, 0.5, 1, 1.5, 2 h fiy¥ i 4k
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P, RAFRLA T 2 35, REASIR T 20 i o g B0
wH L AR AR R AT AR

T, SERES,

®8 EBEH. f#FEH. ATHRERFHHENAECNETF

Tab. 8 Similarity factors of the cumulative dissolution curves of gentiopicroside, geniposide and baicalin

2
&4 A B C D E-1 E-2 F G
Je R 100. 00 58.29 53.25 53.36 51.54 53.77 59.38 78.70
W T4 100. 00 50. 01 41.13 30. 54 75. 61 77.20 49.99 72.90
S 100. 00 58.55 31.76 32.47 32.34 36. 99 22.98 34.28

MR, SZHHFIRLE, AR TRy
T2 HERT 50, K+ m i de 71 KT
50, TR HER B A R B A H /N T 50, R B,
ANTR]) ™ A it b R RS G 5 AT O i — 2R
PR, MBS AT N E SR, b, E T

K2 HREA Y ©2 [EAY, IERH T SR R

DA [R)BE i e IR R S 1, sk 0,
0.5, 1, 1.5, 2 h iy i scs, b 8 e nys irfu
AR AT B R BB I & T
IR 7 He ™, R

R RFEMESEHHRRR L HKHBECEF
Tab.9 Similarity factors of the cumulative dissolution curves of geniposide and baicalin
2
#RE A B C D E-1 E-2 F
Je AR 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
WEFi 64.47 49. 80 92.94 25.56 79. 08 69.76 79. 66
WA 31.38 36.99 15.98 15. 89 21.48 24.20 11.96

MR AT, S AL, R e H Y
2 KT 50, MEXHE/NT 50, #—LRUIHE
T SR E AT R ARRL, TR S
AT, Hr, BT 2 #tFed iy 2 {642,
HE— I T 2 e T R
3 itig

TEG IR BTy £, ARSEH 3 0 % 48 7K.
0.1 mol/L k2. 0. 1% nt3R-80, Z5 5, LI/K R
AR, B L AT A A B R A
R, MTEA T IAORR 2, AT g2 i T K
BPERR 22T 23 LLO. 1% -3R-80 g A i,
BT R B T B0 AR, Ui LA X T
KBS R B ER], (BRI e i
IRBCRAIRAR, MO A T TR — B9, DA
0.1 mol/L EhW& Ay th A i, 3 B a4 1y ¥ 3
RYECHAR, S50k [11] ol —2, Wik, &
FH 0.1 mol/L ERFRAE R A o

G ALAE S o RN, oA . Wi
WS, WS BR, RAE M HE 50 1/min
BF, e TS I AURE a0 B i i IR ORI
I, ZE3CER [10-11], Keh% sy 100 r/min,
PIATR AT T AL RE IR B A AT 19 o

AT FZENIZ 24, Bk e Hs
JHANE R Z ], 247 2RRE & e, o)
794

b, E-1F1E-2 Sy [a]—] " G A 7= A [l L= i
FOrp R R | R T L BOA T G AR i LAt
L, 2 fEAHT, BRI RS IF AU U Ta] #Y
T Tk R4

BIRANR IR AL AR HE T4
BT A A RIS A, (i TR R
W R TR RARTR, Bfd 3 Mo i
JEFFERIR 255 NI, RPRIEAN IR 2[R — 7 i
AR, AR e IR TS P LA 7 i R
e ARSI TIZGWIRE Ok, AE
(TN EONRE2 LY W SN /S BEND G = ol Bt P T 8

Ti5h, Wy 2R R, HIT R Z RN R
RO, AN A5 A A IR A e — R 22 5. TN
I, WO Z IR 56 R I N5 2 BN . A= Wi
AfehrEE— s

S E Lk
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ABSTRACT: AIM To optimize the exctraction processes of Panax ginseng and Astragalus membranaceus in
Qibai Pingfei Granules. METHODS Based on single factor experiment, Box-Behnken response surface method
was used with ethanol concentration, solvent ratio and extraction time as independent variables. The contents of
ginsenoside Rg, + Re, ginsenosides Rb, and astragaloside A, together with the ratio of dry extraction were objec-

tively weighted by information entropy. Then the test result was optimized with comprehensive index as dependent
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