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Releasing properties and mechanism in vitro of berberine, palmatine, evodiamine,
and rutaecarpine from gastric floating sustained-release tablet
containning Zuojin Pellet extraction
LIU Tao-shi, ZHAO Xin-hui, DI Liu-qing, CAI Bao-chang, HUANG Yao-zhou
(Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China)

Abstract; Objective To study the releasing properties and mechanism in vitro of the active ingredi-
ents of the gastric floating sustained-release tablet containning Zuojin Pellet extraction(ZJ-GFST). Meth-
ods The release rates of berberine, palmatine, evodiamine, and rutaecarpine from ZJ-GFST in wvitro
within 8 h were measured by using rotating basket method in Chinese Pharmacopeia. The cumulative curve
of drug release data was fitted to zero order, first-order and Higuchi equation to ascertain the kinetic
modeling of drug release. Release mechanism was ascertained using Peppas equation. Results The similar
factors of the cumulative release curve of all the four ingredients mutually compared were more than 80%,
indicating that the release of the four ingredients were similar. The cumulative release rate of all the four
ingredients fitted Higuchi equation. The value of slopes of Peppas models of all the four ingredients were
more than 0. 45, indicating that drug released by concurrent action of diffusion and matrix erode (non-
fickian diffusion). Conclusion The releasing properties in vitro of the active ingredients of ZJ-GFST is
consistent.

Key words: Zuojin Pellet; gastric floating sustained-release tablet; berberine; palmatine; evodiamine;
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DT REEBAREFERBRREEY B &K
BHEL R BRI .
1 XEHE

' Waters 7% ¥ AH 5,3 % (Waters 515 %, Wa-
ters 2487 % 5b-7] L4 ¥ 4%, Rheodyne # H 3§,
E B % Bk % AL % W BB 5 Hf WDL-95 i T1E
¥);RC610 R A Y B BN (RBEFHRAR
B s MJ—500 B8 F X (& B 1 mg, H 4 Chyo 244
7]),Libror AEL B F X (¥ FE 0. 01 mg, 5§
Shimadzu A7),

EE£EERZB R (B4, #5 K 20050422,

20050423,20050424) , Z & (BB 4, X E
REAFTER: PEGEBBAGES, LHEEN
EXIRERAF) :BRAR) . BER_EH (AR),
KAEHREK, HRZRNIH 48, LBR/DRE
(35 10713-200208, & B il & A R B B BT Gt
B 732-9002, E B W E A . REX E B (H 5 802-

9401, B E ) R¥ E K H Gt 5 801-9001,F

BRERMBEHWEPEAREYHBREN.
2 XBHE
2.1 E4EHEREBAMGH S HESIRBEH
#1 150~ 200 g .HPMC 200~ 250 mg.+ A\ B¥ 50~
100 g BB E 1 10~20 g, B B Z 4 ik 1% A BR
(PVPP)5~20 g, A RTER M 5 ¢ %t 100 B,
B, 2RKEEEH 1000 £,0.5g/K),80118.
2.2 MEBAEDITREENREFE . RAC
HAM _EHRXDBERENECE % ‘BE
7, SEHEHE 100 r/min, BHAREBSH 0.1
mol/L ¥ 900 mL,BE (37+0.5) C. BE
SEHERZBR 6 F BERE /A 6N TRIOE
TR, ATEEEHE 100 r/min, FHTRE HHEE
FE AR B AR, 8RR R A R LA
Had, EHEmFE (0.5.1.0,2.0,4.0,6.0,8.0 h),
BHERME 2.5 mL(BREBEFEHEMNE 2.5 ml),
0.8 pm P FLBERESES, A M 5.0 mL, B4,
10 000 r/min B5.0» 5 min, B_E %A HPLC =,
HPLC . RBARBABR TN EF &, F &
BERFNKRE. Bi%KMH:Kromasil C# (250
mm X 4. 6 mm,5 um), &R 30 C,RMFREFE 0.5
AUFS, i shi# K ZFE-0. 05 mol/L B A H /K%K
W-BEER (40 + 60 2 0.2), ABIF & 1. 0 mL/min, #
FEW K 350 nm, ASMrEE B HHERITBEE.
2.3 REERAMRERRKERHE R E NS0
EHEAUBRA MR L BRELBERERF6H,

BEREC . BACATROEREN, ATHERR
100 r/min, RV RE, B EERAE RO E LK
o, BB R A R SLED B, ZALE B ]
(0.5,1.0,2.0,4.0,6.0,8.0 h), BU# 20 mL (8K
BEESHTE 37 CAE 20 mL),0. 8 pm HFLIERE B
i, EKiE pH 8.0, A FEMR 3 K(BK 20 mL), &
TEG MPEEZEEFAFEEE1L.OmL, RS,
10 000 r/min B.L» 5 min, B EHBHETRE .

HPLC %R B ARBABRN O E FE, Tk
wxmBYEE, 6% %H Kromasil Cgakk (250
mm X 4.6 mm,5 um), B & 30 C, R 28 R BEFE
0.5 AUFS, Ji 314K Z f§-K-BEBR (43 : 57 : 0. 2),
AERAE 1. 0 mL/min, #E KK 225 nm, RFSME
LR FHERITREE.

2.4 A FPAE YRR SR B Bl 2R B A DU VAT R A
Kok M HUEFHEHEBEL MR OHELUE.

F=50xIg{[1+ = X 5 (X = Xz)*]7 X 100},

SAMBEF, (Xa—Xn)? R & B2 i & 3F 6
B8R BREOZENTFT in HBEKE. IR
fFRFS0,MANFEMERMEMUY . HARXEER
FRUBWAMEAMNBEELFM, YHARRES
B, f=100,F B AT f=0, % 50</<C100 B, Bk R
REAMERADEMXRE. WEBHALL 6 F B
AR SRZEIMHEPEFHHE 6 AFMR
B.BLT.REERARKERMEYBREEZ
HEHUETF UIFNELEERRBR LY WA
B BEREEREEYE—B .

2.5 AMEYBHNERERLISMBENMMTE.
KESEERZRRP/IER. BT . REERA
REBERBHOTHRBBREHE F e[ ¢ 425
#% Higuchi 7B . ZHABRHEA N — R B RS R #
FHRE, REBHTE, UHERE » RKENBRK
BRER,

K Peppas B F./Fu=k" Bt ESLEER
ZRAPAREB.EDT . REEBAREERBHN
BRI R F/F Rt 2RI BHE L AR
BOE R H B A Y. BRI LT MR A GEATE
fbon ABRBSE, SR AEREX, X TFREEH
A, 4 0. 45<<n<<0. 89 B, GV BB HLHI A IE Fick’'s
PELT B S BEEBEIER 4 n<0.45 B}, %
WB MG R Fick's §#; X4 n>0. 89 B , Y B
PLE S B R EIER .. ¥ Peppas J57 2 7 i1 BUX 4«
IgF./F. =nlgt +\gk, BB BB HE LItk T BT
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7E 8 h IR BB M2 A 1, B HPLC &% A
RE2.3.6 FHFHBHELSRAR L. TLUES,
6 FEEBRBARBN KRR OB R E
ZEE AR, RIS R B £ 7R

w RRAUHK

k1

o1
051 ﬁglﬁ‘-‘s i

AorERERRE-RERRBEE. MER. BT,
RERBHRFEERBAS B EHAH 6 HFHR
HBEEURRL. L2 ERREBA T 4 HEYE
KPR BREEHEZEOHEMEFYKT 80%
ED,UHELBRERRRA /RN EDT.R
REMAMRE R KB BERRAE TR,

R BERE=FHRAANER/BERFERRIOE
& X100%

w RRUHK
w RFHHK

H1 E&WEFEER (20050422) /M ER A BETR) . KEARCOHREHN AR D) RITBH M &
Fig.1 Cumulative release curves of berberine (A), palmatine (B), evodiamine (C),
and rutaecarpine (D) from ZJ-GFST (20050422)
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t/min
1-4RE 2-RNRM -HER 4+BDT 5-HRK
1-jatrorrhizin  2-epiberberine  3- coptisine
4- palmatine 5-berberine
B2 Z&WPAZEBRPIELEDHE 0.5 h(A),
4.0 h(B).8.0 h(O)¥ MM i HPLC &% M
Fig. 2 HPLC Chromatograms of equalizing release at
0.5h (A), 4.0h (B), and 8.0 h (C) of alka-
loid in Rhizoma Coptidis from ZJ-GFST
21 ESWRIEBAS 4MAS 8 b HHRT
BEHE(xLs,n=6)

Table 1 Average cumulative release rate of four ingredi-

ents from ZJ-GFST within 8 h (x+s, n=6)

R Rit BB/ %
MW BIT REE# REEKR

0.5 21.1940. 24 16.27£0. 79 15. 63+0. 4016. 17+0. 57
1.0 28.06+0. 3023. 60+0. 70 27. 92+ 1. 53 25. 90+0. 85
2.0 39.63+0.5237.46+0. 68 34. 43+0.7833.37£0. 73
4.0 55.7310.8056.03+1.1253.08+0.7451.53+1.41
6.0 68.18+0.7570.84+1.1064.661+0.4163.17+1. 30
8.0 77.95+0. 96 82.25+0.9073. 63+0.51 74.10+1. 29

32 AMAEYHNBREANS . £ AERER
R /EERE L B DT R 5 SRR R 2K R KO R

1
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2
by
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30
t/min
1-REER 2-REFERK
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3 EEMAFBRLMERLELHME 0.5 (M),
4.0h(B).8.0 h(C)¥W R HPLC &k H
Fig. 3 HPLC Chromatograms of equalizing release
at0-5h (A), 4.0h (B), and 8.0 h (C)
of alkaloid in Fructus Evodiae from ZJ-GFST
%2 E2URAFERAERS KN TFHRABGE
ZBEHHECEF
Table 2 Similar factors of cumulative release curve

in vitro of four ingredients from ZJ-GFST

I 1 2 gl 4% B 5T REAM REFEKHK
MW 87.82 85. 88 83.63
BT 82.21 81. 20
REER 97.25

MEH L Higuchi BEEBAIRENSERC &
K REUAESHEREBRFREERENEA
BHA.

3.3 AMAEYBHBERIHAR . ZEBERRRE
B R /N BERE B DT R BB AN 3R 2R BB R A
PLE SR T B FEREMER, K 4.
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Table 3 Fitting of release kinetic modeling for four alkaloids from ZJ-GFST
2 & Higuchi B B8R . 230, ¥ — R
F.=at'24+p Fi=at+b lg (Fe—F)=at+b
INREW F:=27.074 £/24+1.5321 r=0.9998 F,=13.491¢t r=0.9854 |Ig (Fe—F)=—0.1132:+2.0674 r=0.9797
BT F,=31.595¢/2—7.0204 r=0.999 7 Fi=13.710¢t r=0.9940 Ig (Fe—F,)=—0.136 5¢+2.1375 r=0.9726
REXNK F.=26.935¢/2—~1.7929 r=0.9969 F,=12.661¢t r=0.9918 lg (Fc—F)=—0.102 8 t+2.066 9 r=0.9843
BEWVKME F.=27.020¢/2—2.7911 r=0.9985 F=12.468¢ r=0.9931 lg (Fc~F)=—0.1025¢+2.0736 r=0.9787
$4 EEMNIFERRFARBARERNS
Table 4 Release mechanism of four ingredients from ZJ-GFST using Peppas equation
B 4 £ .5 B Peppas H B n 3, 81N ]
N lg Fi/Fu=0.476 6 g t+1.459 3 r=0.999 4 0.476 6 0.45< n <0.89 H¥#
BT lg Fo/F=0.593 6 lg ¢+1.386 1 r=0.999 5 0.593 6 MERBEMBENLN
REYEX lg F./Fee=0.539 71lg¢+1.3912 r=0.9927 0.539 7
SRR lg F./Fu=0.537 71g t+1.383 3 r=0.9975 0.537 7
4 g GEEMHZE 1 min R MKHEER GFEEE

BARRLGRERRER K S % FHEHE
HEMODRETRKPEFETRZ LN —MERE
BHAC . BEENELHERRBR ERERIH
BRARSHMRSHAEE G EMEY L
FRARG BEREXEBRFAEERX, FEETE
EHRFRAFRES BB RAE G BAERM
BEEMEEE, FEENRERAZAGFEER
RIEASMEEER . 236 0ESLITHMITR
R EAMBUHRRBRY YRS FHERXKED, £
ERREREYR RAERBEYBARRRELR
ME.EHEAXERFHNGHFRNENHH LTS
MATLEHE.

ETHARSTHERERABR TR BE
ZRBRAPHETERGENNORTRET —F
BB . A b 2 50 A0 (B A o R ) 2% 25 U
G A b e B I E IR R O R I O R M T R
EHR AR FNERHM, MERE. A
ERW, AEEER, FEMRZ”,FR EHLRKE
MR RBURRELA T PAEAL M
A E HETETZRRMFESBREMGHK
B  BRAEMBRSNBRERHREHEBHR
WO EHETERM AN L LA ZBANE
B .

AXBREEENHEERELHNETEEE
BRERR AN ERHERY, TREER

BEXTF12h). AABRERRERRNESHE
ERREYBRANBEREYEZRNSRE.BE
DT REEWMAFERKEA K 8 h BB K
REHAMFERZEMHELUEFHRT 80%.),%
AN BT RN R R R B, A LA B R R
Bl Higuchi F BN BEMSHEE, BRVLH
ITBDERBREBEBER. EREEVERBHE
Z ) LR T DL R R KA YR BB R 2 [R] £
HUEFHRBATFRELEYBBHMAREREE
EYRBRHKZEANHENET . RARIEHE
BIEK, BRI Z A K.,
SEEALBRNHMFREANTREER (BXE
RHEERLTELHERZRR WK BEER
HE/PBEM 0.5 h ARHBEEMAT 15X (RIEE
BOR#E) 2 h R BEEL/MT 40% (RIEZBHE) .
8 h WRIBRILAT 70% RIEEEVH AR .
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