PRAFEERY AEEE D AEEA LG

RT3 &) %85 : ICPS-245

i F g 2 WA BT g
Formulation Study of Si Ni Tang Tablets

Fr4 IR

P EFEFY AEFE]

PEIRAYL - F5 8 =R



>
o~

|

>
~

SIS SN L U
Flv e

\

i

»
>
g &

>
»

sl

>
o~

Ie

>
o~

3 0
e

!

>
»

..................................................................................................

e -
* =
KN £

54 zs#rmﬂ A eIp i e
PR - 2 B R
w i E enEETE R fe gk (T H
VARG R % il
R R Al e P A e
w2 qpths A LR 2
Fr#s pam
FaHf 2T 2
F o
~ B}
S B E SRR
CREZ
"t ¥
R R
wiFE AR 7 BRI T AT 2
A7 ik
LN o
MR R
FACE R
L R
7 B
B TS Rk

m



1Y

(RN !

>
gy
\r j‘.

=
s

|

oy 9

sl

Ve

>
»

Iy
Jui \

»
»

I

4 =

|

1Y

(RN !

sl

N
~

ol
& ey

NERR

/

’

/4

/4

/4

/4

/4

/

/

/

/4

/4

/4

/

/

/

7y ‘/‘* ns ’H

T i E A A 2
LA —i’ '/g % ,%
i F A 2
Sz it
gx |2 1
AR
AR SRR

£ AR
% A2 @l%
w3

R

T_E %2

z 2R
ez T
FpEZEREFL
& LR
Fy i ERT
ik Rk
BT
g A X TP 2
Sp2 1
%A k2 R
SR R 2P
3? Tkl e e
ZokEzp T
&’?‘f' S 1+
AR R
LA
EEZREER
R
FOR
i MR

s

A



4 ¥
FRA i
= E 1
| Bk v g
7_ B P -V
P\ 2 E ooy
=~ }{’%fr
7 F -p:‘
o RS ER
pop F
y (LRI EA
- A FE '
FalE
2
(ER TR
B=1
i!_mﬁéx Fé%}

4 ¥R e
2 Sl 1 S k
{—1 /?

FE g
T_E A AT e S
IR =



% 4 el

FEoR R P T






rom



"R B

i B gy S A

B PR AR & 17 B

i

w i 5 A ¢

)

PRtV






of

BRI GRH D X HE i F W ZARE TS TR

A RSAR R HREE - AP Y N H sy
2 e QAR FIE X B R F - AR 0w R R R (e
Fo k0 0T e SRR A G TR R AR - MR T S AR
RCEZLARACPRZAGREE > TREFAR TV - B
2 &R

PESCEREY SRR BEER NEE SR RN IR F

B o eh RRFOBEAGF T RE K B )
2Rt R REE ( — 3 ;

— : ; > : ;oo
L y 1l BRI PRI E
z o X R U % BT Bdd o MATRER S B o RS
PER ST Ry 4 SRR I 8 e AN ) 2L
W r fa it gHE L % dR G Al FAAPM

ERER IS8 < LR R J ~ (

2

( >% ( ) B RRAAL R R

10

)

i gtk



Abstract

Si-Ni-Tang ( SNT ) , a traditional Chinese medicine formulation

containing Glycyrrhizae Radix,Zingiberis Rhizoma and Aconiti Carmichaeli

Radix Praeparata, was widely used in the treatment of hypotension ~ shock

and diarrhea. In this study, several formulations of SNT were evaluated. The
SNT decoction was prepared according with traditional formula, then the
concentrated decoction were dried by lyopholization. The SNT tablet was
manufactured by wet granulation method according to seven different tablet
formulations. All tablet products possessed good physical properties such as

hardness ~ friability and the weight variation test.

A simple and sensitive HPLC method was developed for simultaneous
determination of the active constituents of SNT, Glycyrrhizic acid and
6-Gingerol. The RP-18e column and the mobile phase consisted of CH;CN
and H,O-H;PO4( pH3.2-3.25 )was used. The 1ml/min gradient was followed :

( : — : ;o — : ;

— : ; . The inonitering wavelength was
254 for Glycyrrhizic acid and 285 nm for 6-Gingerol, respectively.

The dissolution of glycyrrhizic acid and 6-gingerol from SNT tablet
was evaluated by the paddle method in pH1.2 and pH6.8 medium. It was
found that, R4 formulation dissolved both glycyrrhizic acid and 6-gingerol
more rapidly and completely than others. By comparing the physical
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properties and dissolution data, the best formulation of a rapid- released

SNT tablet composed of starch (47.5mg ) ~ lactose ( 5mg ) ~ avicel (47.5mg )

was chosed .
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Table 1 Glycyrrhizic acid 2. HPLC z_# /% < /EL sl

w5k R 47 8 41 # B 4p pld | i
(V/v) * (nm) | (ml/min.)
_ LiChrospher |¥ F% :-K & -Kig| 254 1
Tailtlet)  ppyg  |i=80:20:0.1
al (6 & faih
pH3.0-3.2)
Ichikawa T.| Hitachi gel 3011 0.75% 252 1
oy NH,CIO4-1%
CH;CN 1n 85%
MeOH-Water
Zhang Nucleosil C18 f ’ )E . 7} sl 256 1
X.Y.et al.”* =38:62:0.5
Capaell 5 FOOmook=63:| ¥k 1.1
ga:zng% C1s—SG120 37 (5 2mM [335395
' ' tetra-n-amylammo
nium bromide )
Senshu Gel 5C;5 [# P 1 02% ¢ | ¥k 12
;(a::n?sﬂ? f i3 =65 : 35 335395
o 7 O | Inertsil ODS-2 F 7% 1k with] 248 1
gradent elution
(85%
phosphoric acid #*
pH=3.45-3.50)
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Table 2 6-Gingerol 2z HPLC Z_& /2 = /I?e il

e % A7 # # # 4p te Rl | g
(V/V) £ (nm)| (ml/mi
n.)
. ODS column Muti-step gradient| 275 1
Yam?;l;;hl Y. elution with
10mM TAA (%
it > pH4.0) -z &
aed: SR « -Bondapak C18 K-" ER-F T % | 214 1
- (50:45:12)
PIRRPES Lichrospher RP18 | "k-7 f§-3 7 = | 270 1
- (55:45:12)
w5 Inertsil ODS-2  |"k-% 7 *%2(50:50)| 280 1
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A P eh

AZE>HE ip &= & Glycyrrhizic acid * iz ¥ s A
6-Gingerol 2 & >k 4p K 47 3 2

Hre g FisgEr-AHE  PE  -RAAFEELEE- b
HPLC T & #4722 » A Bipgih = A7 o478 0 T3 WA & F =
B A
th hEZ e Y

1% = 787 I B2 3tath ~ lactose 2 avicel > 3%~ 47 k& fie
Gl iR gtk s g F 2 Bl o kP

2 7 Fo S
:{_Lﬁjov o

C. v if gz =7

AEHYFH K GRS 2 - A K as dag
r%%%&ﬁﬂ%’ﬁm—ﬁé*-ﬂﬂ¥t*'@ﬁ%’i%i§$é~
PapiRe a2 CRRFEEIA . A BT H s W2 Bl

A
5
:é‘p_,,]:k ’ l}l '#:_?L

”n

\\\?{r
<le

]

$=% MRS

N

|
DA
purt
—_—t
L

-~ &

AR BT 20 B kg oY B E
Glycyrrhiza uralensis Fisch.
Zingiber officinalis Rosc.
Aconitum carmichaeli Debx.

N TR

(glycyrrhizic acid) TCI Chemical Co.

—
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(6-gingerol) WAKO Chemical Co.

(Propyl paraben) Sigma(St.Louis, MO, U.S.A.)
(Phosphoric acid) Merck Co.
(Methanol) Merck Co.
(Acetonitrile) Merck Co.
(Hydrochloric acid) Merck Co.
(Sodium hydroxide) R.D.H. Co.
(Potassium dihydrogen phosphate)  Merck Co.
* HPLC
* Millipore Milli-RO60

Millipore 0.454y m

= REEHE

L& s Ap & 47 2 R

(Pump) Jasco Model PU-980
(Detector) Jasco Model UV-970 Intelligent UV/VIS
(Integrator) Scientific Information Service

Corporation Integrator
(Auto Sampler)
Jasco Model AS-950

(Printer) Heweltt Packard Deskjet 695C
(Column) Merck Lichrospher 100 RP-18e
(Pre-column) Merck Lichrocart 4-4 guard column

Induction Motor 41K25RGK-A2 Shang Yang Motor Taiwan

Hardness Tester AE-30 capacity 30Kg model Aikoh Taiwan

Moisture Determination Balance FD-600 Kett Japan

Friabilator 40J10GA-A Oriental Japan

Dissolution Tester DT-610 Jasco Japan

Oven Dryer KS-21AC Kwang Shan Taiwan

Thickness Tester PC-440 Teclock Japan

Disintegration Tester SK30202 Taiwan
AS200 digit Retsch Japan

2R HREER
Sartorius Type 1801
Eyela, Aspirator A-2S, Tokyo, Rikak Co.
(Micropipette)
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Socorex Transferpette 1-10 ul
20 -200 pl
100 - 1000 pl
Maxi Mix II Thermolyne Type 37600 Mixer
Hettich Zentrifugen D-7200 Tuttlingen,

Germany (5000 rpm)
(pH meter) Suntex Microprocessor pH meter Model-2200
Operting and Maintenance manual For

™ ™
RiOs  and Elix ~ Water purification
system, Millipore Co. Operting and

Maintenance manual Milli-Q®, Millipore
Co.
BRANSON 5510, BRANSON ULTRASONIC Co. , USA

Millipore Type HV, 0.45um, Millipore Co.

T~ AR

EkA 5 o X ph Bk

HHEAREZ HETRIEESE 100 mg ~ % E > - B 20 ml 0%
B o Fe T mIAAE > YRR 0.5 mgml ShE 2 4 K
SRR o R R T AR S R kR 2 R R -

pFRRIEA R
i #-25 % [ fa(Propylparaben) 50 mg ¥ ** 100 ml T & #g @ » L 4e
*if 8 9 fig(Methanol )¢ 2.3 i3> £ 4 » " B2 %2 -7 @k A 2 500

ng/ml 52 F P Ak i 5 B~ 1.0 ml 2 55 4% % %55 10 ml 5 9L > 4
»PEEI AR FR LIS > TEER S 50 ug/ml chp IR E R % o

29



SR B N LN

A% % 0 BPR B 21ml 4ok AR D 3000ml - SR G
INHCL > % % 7 3385 * 2 4 1 % ;% (pH1.2)e( % 4 pepsin) o

A1kt BBEEALE 47 205 5 > 4r INNaOH 67.2ml > £
Sk AR D 3000ml 0 SR 5 pHOS » 1F 5 ip iksk ® 2 4

1

4w B kAR WaE

hw g ¢ R EHY 6] 41304, B Y £ 4§ 400g -

§2F 300g ~ %E 3 400g 0 BB = £ 40 4o r 6 BKE S F
1 iR ZBAHE e 6BkE &1 F 2R

IR IN::
oo B KpiR o SRBIEGHSRERTREY
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e T ARACT

400g 300¢g 400g 4 3 4

- i E A T ER T TR

1.HPLC % 45 i i
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(Pre-column)

Merck Lichrocart 4-4 guard column

TIM E m in UV nm
0.00 254
14.0 254
14.1 285
25.0 285
25 .1 25 4

A Acetonitrile
B Water 85%Phosphoric acid  pH 3.2-3.25
A B
TIM E m in A B
0.0 4 0 6 0
10 4 0 6 0
20 6 0 4 0
25 50 50
2 8 4 0 6 0
1.0 ml/min
25 ul
28min.
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40 50
0.lmmHg 10
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R Rt N % N

200mg starch lactose  avicel
Fig.11
300mg 200mg 100 mg
Lactose Avicel Starch

No.

mg mg mg
R1 40 30 30
R2 5 65 30
R3 5 30 65
R4 5 47.5 47.5
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1.4 R 3#% (Hardness test) :

Monsanto hardness
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R5 22.5 30 47.5
R6 22.5 47.5 30
R7 16.8 41.6 41.6
1.:3 4
40mesh
20mesh 32
1.5 20mesh
2. %4
0.5% 300mg
9mm 23 55-60%
FRRZ P
1.% & &
25 R R
100ml 100m!
10
RIS T8 oall sl P AT
30 40 50 60 80 100 mesh
4.0k & -
S 80
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Kg
2.5 R :#5% (Thickness test ) :

Micrometer mm

3.£ & # P 5% (Weight variation test ) :

5%
5%
4.%% & 2% (Friability test ) :
Friabilator 25 r.p.m.
- . #8478 2% (Disintegration test )
37+2
= A LR 5% (Dissolution test)
paddle method USP
37+0.5
900 ml 100 r.p.m.
mn 0 5 10 15 20 30 40 50 60 90 120
10 ml
100% 62

100%
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PARTICAL SIZE DISTRIBUTION PROFILE
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Fig. 6.total particle size distribution profile of R1 ~R7 powder passed through 100
mesh sieve
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PARTICAL SIZE DISTRIBUTION FOR R1
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PARTICAL SIZE DISTRIBUTION FOR R2
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Fig 7.single particle size distribution profile of R1 and R2 powder passed through 100

mesh sieve
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PARTICAL SIZE DISTRIBUTION FOR R3
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PARTICAL SIZE DISTRIBUTION FOR R4
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Fig 8.single particle size distribution profile of R3 and R4 powder passed through 100

mesh sieve
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PARTICAL SIZE DISTRIBUTION FOR R5
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PARTICAL SIZE DISTRIBUTION FOR R6
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Fig 9.single particle size distribution profile of RS and R6 powder passed through 100

mesh sieve
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PARTICAL SIZE DISTRIBUTION FOR R7

60

50 ~

40 -

30 A

WEIGHT (%)

20 +

10 +

0 T T T T T T
30 40 50 80 100 <100

MESH

Fig 10.single particle size distribution profile of R7 powder passed through 100 mesh

sieve
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Si-Ni powder

Lactose

Starch

Avicel

NO.

Fig. 11. formulation design for a three component mixture
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—e— R1linpH 1.2 MEDIUM
—O— R1in pH 6.8 MEDIUM
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Fig. 12 dissolution profile of glycyrrhizic acid from R1 formulation

—@— R2in pH 1.2 MEDIUM
—O— R2in pH 6.8 MEDIUM
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Fig. 13 dissolution profile of glycyrrhizic acid from R2 formulation



dissolved(%)

Fig.

dissolved(%)
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—@— R3inpH 1.2 MEDIUM
—O— R3in pH 6.8 MEDIUM
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14 dissolution profile of glycyrrhizic acid from R3 formulation
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Fig. 15 dissolution profile of glycyrrhizic acid from R4 formulation
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o
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Fig. 16 dissolution profile of glycyrrhizic acid from RS formulation

dissolved(%)

—@— R6 in pH 1.2 MEDIUM
—O— R6in pH 6.8 MEDIUM
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Fig. 17 dissolution profile of glycyrrhizic acid from R6 formulation
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—@— R7IN pH 1.2 MEDIUM
—O— R7 IN pH 6.8 MEDIUM
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Fig. 18 dissolution profile of glycyrrhizic acid from R7 formulation

formulation R1-R7 in pH 1.2 medium

100

S
©
o
>
o
2

S —— R1

O R2

—v— R3

- R4

—&— R5
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Fig. 19 release profile of glycyrrhizic acid in pH 1.2 from R1-R7
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formulation R1-R7 in pH 6.8 medium
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—3-- R6
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Fig. 20 release profile for glycyrrhizic acid in pH 6.8 from R1-R7
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Fig. 21 dissolution profile of 6-Gingerol from R1 formulation
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dissolved (%)
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Fig. 22 dissolution profile of 6-Gingerol from R2 formulation
—@— R3in pH 1.2 MEDIUM
—O— R3in pH 6.8 MEDIUM
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Fig. 23 dissolution profile of 6-Gingerol from R3 formulation
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—@— R4 in pH 1.2 MEDIUM
—O— R4 in pH 6.8 MEDIUM
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Fig. 24 dissolution profile of 6-Gingerol from R4 formulation
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Fig. 25 dissolution profile of 6-Gingerol from R5 formulation
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—@— R6 in pH 1.2 MEDIUM
—O— R6in pH 6.8 MEDIUM
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Fig. 26 dissolution profile of 6-Gingerol from R6 formulation
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Fig. 27 dissolution profile of 6-Gingerol from R7 formulation
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formation R1-R7 in pH 1.2 MEDIUM
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Fig. 28. release profile for 6-Gingerol in pH 1.2 from R1-R7

formation R1-R7 in pH 6.8 MEDIUM
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Fig. 29. release profile for 6-Gingerol in pH 6.8 from R1-R7
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Table 3. Intraday validation of

Conc. C.V. Error
mean S.D.
M g/ml
51.885 48.569 51.102
50 50.554 1.240 2.452 1.108
51.231 50.995 49.542
5.261 5.872 5.694
5 5.354 0.415 7.760 7.077
5.364 4.675 5.257
0.569 0.577 0.558
0.5 0.548 0.035 6.332 9.567
0.489 0.571 0.523
Table 4. Interday validation of
Conc. C.V. Error
1 2 3 mean S.D.
M g/ml
51.88549.542 50.558 51.235 50.546 49.218
50 51.231 51.102 49.256 48.991 51.325 50.689| 50.450 0941 1.881 0.899
48.569 50.995 50.954 50.102 51.225 50.671
5.125 5987 5.367 5.222 4998 5.103
5 4.657 5.124 5.285 5.122 5245 5258 5329 0.398 7471 6.577
5.658 5.258 6.102 4.612 5.755 5.876
0.562 0.498 0.538 0.527 0.513 0.524
0.5 0.524 0.512 0.539 0.497 0.604 0.571| 0.537 0.034 6.278 7.300
0.529 0.611 0.521 0.541 0.491 0.555
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Table 5. Intraday validation of 6-gingerol

Conc. C.V. Error
mean S.D.
M g/ml
50.822 51.214 48.126
50 50.633 1.240 2.449 1.265
51.215 51.095 51.324
5.221 4.882 4913
5 5.099 0.186 3.645 1.980
5.235 5.325 5.018
0.551 0.478 0.492
0.5 0.513 0.027 5.218 2.50
0.512 0.534 0.508
Table 6. Interday validation of 6-gingerol
Conc. C.V. Error
1 3 mean S.D.
M g/ml
50.669 48.268 51.109 51.235 51.324 49.827
50 51.231 50.887 49.228 50.645 51.201 50.129| 50.618 0.977 1931 1.235
51.105 51.295 51.236 50.857 48.885 51.987
5.201 4.872 5.288 5.412 4955 4.832
5 5.321 4924 5.101 5.451 5.287 4.875| 5.166 0.211 4.082 3.329
5.429 5.001 5.201 5.215 5.204 5.427
0.541 0.518 0.536 0.523 0.517 0.548
0.5 0.521 0.491 0.528 0.475 0.599 0.567| 0.517 0.023 4476 3.40
0.542 0.489 0.499 0.486 0.587 0.554
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Table 7. Limit et @eaptiation )

Conc. Test no.
C.V.
Expected 1 2 3 mean S.D.
W g/ml 4 5 6

50.112  50.113  49.780
50 50.390 0.929 1.844
50.029  52.751  50.036

25.057 24840 24.663
25 24.928 0.344 1.378
24945 25518  24.544

9.752 9.978 10.236
10 9.843 0.337 3.421
9.364 9.645 10.121

5.112 5.246 5.029
5 5.022 0.147 2.926
4.941 4.989 4.817

0.998 1.019 1.078
1 1.011 0.050 4.996
1.052 0.977 0.939

0.482 0.525 0.439
0.5 0.478 0.033 6.836
0.471 0.502 0.447

0.122 0.115 0.119
0.1 0.111 0.009 7.789
0.101 0.106 0.104

0.055 0.048 0.049
0.05 0.050 0.004 7.915
0.052 0.053 0.044

65




Table 8. 6- 7_§ iz Bipgkof Quantitation )

Conc. Test no.
C.V.
Expected 1 2 3 mean S.D. y
0
W g/ml 4 5 6

51.872  51.227 51.456
50 50.660 0.972 1.918
49955 49568 49.881

25302 24777  25.049
25 25416 0.616 2.424
25.511  26.564  25.294

9.887 10.618 10.011
10 10.124 0.292 2.884
9.931 10.342  9.955

5.291 5.164 5.206
5 5.181 0.167 3.620
5.122 4.905 5.398

1.023 1.021 1.109
1 1.066 0.059 5.583
1.143 1.104 0.998

0.486 0.498 0.513
0.5 0.494 0.020 4.185
0.522 0.469 0.477

0.097 0.109 0.116
0.1 0.111 0.008 7.508
0.103 0.111 0.122

0.057 0.052 0.057
0.05 0.055 0.004 7.242
0.048 0.058 0.057
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Table 9. 4

Time

day 1.0 pg/ml 5.0 pg/ml 50.0 pg/ml 250.0 pg/ml
0 1.051 5.132 49.996 251.562
1 1.025 5.125 49.878 251.333
3 1.032 5.018 49.725 250.158
7 0.996 5.101 49.773 250.028
14 0.987 4.969 49.658 249.765
21 0.975 4.931 49.582 248.633
30 0.971 4.876 49.551 248.068
60 0.974 4.852 49.434 247.925
90 0.961 4.844 49.469 247.486
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Table 10. 4

Time

day 1.0 pg/ml 5.0 pg/ml 50.0 pg/ml 250.0 pg/ml
0 1.158 5.022 50.157 249.551
1 1.025 5.012 50.025 248.709
3 1.056 4.987 49.356 248.668
7 0.988 4.968 49.337 248.456
14 0.975 4.951 49.268 248.333
21 0.965 4.944 48.779 247.646
30 0.961 4.939 48.624 247.366
60 0.958 4912 48.258 247.003
90 0.954 4.921 48.331 246.881
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Table 11. w iFF 4207 € B 2
(l}lycyrrhiziczacid mg 3 mean SD.
R1 1.542 1.589 1.499 . 543
R2 1.504 1.477 1.522 . 501
R3 1.521 1.568 . 501
R4 1.498 1.533 . 548
RS 1.553 1.531 . 576
R6 1.487 1.507 . 538
R7 1.492 1.536 . 558
16-Ginger(;1 He 3 mean S.D.
R1 643.581  647.221  646.875 645. 892
R2 657.334  649.882  648.189 651. 802
R3 652. 157 654. 231 650. 188
R4 649. 305 647.554 653.125
R5 653. 332 655.129 647. 586
R6 655.109 650. 557 656.811
R7 648. 876 647.564 643. 258
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Table 12. #A a7 &Rl T
Glycyrrhizic acid mg 6-Gingerol [ g
ARAhETE AR 2% A7 E AR EY
R1 0.432 28 180.850 28
R2 0.375 25 175.987 27
R3 0.536 35 195.658 30
R4 0.198 13 129.999 20
RS 0.466 30 176.044 27
R6 0.514 34 183.165 28
R7 0.336 22 161.642 25
in pH 1.2 medium
Glycyrrhizic acid mg 6-Gingerol [ g
RAETE AR Y% AAhEE wiAhEREY
R1 0.803 52 167.932 26
R2 0.645 43 143.396 22
R3 0.689 45 130.438 20
R4 0.580 38 116.999 18
RS 0.730 47 169.524 26
R6 0.801 53 215.872 33
R7 0.795 52 174.573 27

in pH 6.8 medium
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Table 13. + ¥ pk 8 4 47 chdp fw fe iRl 2 ( )

In simulated gastric fluid

In simulated gastric In methanol )
] ] ) relative recovery %
fluid peak area ratio peak area ratio
pg/ml
250 5.725 6.561 87.258
50 1.078 1.242 86.795
5 0.104 0.126 82.540
1 0.022 0.027 81.481
0.5 0.010 0.013 76.923
Mean 82.999
S.D. 4.242
CV. % 5.111

In simulated intestines fluid

In simulated intestines In  methanol )
) ) ) relative recovery %
fluid peak area ratio peak area ratio
pg/ml
250 3.012 6.558 45.929
50 0.541 1.239 43.664
5 0.056 0.132 42.464
1 0.010 0.026 38.461
0.5 0.005 0.014 35.714
Mean 41.239
S.D. 4.108
CV. % 9.963
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Table 14. F % T & A 17up ¥ w da 3 pl 2 ( )

In simulated gastric fluid

ngerol In simulated gastric In  methanol .
relative recovery %

png/ml  fluid peak area ratio peak area ratio

250 5.102 6.307 80.894

50 0.984 1.259 78.157

5 0.096 0.126 76.190
1 0.019 0.025 76.0

0.5 0.008 0.012 66.667

Mean 75.582

S.D. 5.360

CV. % 7.090

In simulated intestines fluid

ngerol In simulated intestines In methanol .
] ) ) relative recovery %
pg/ml  fluid peak area ratio peak area ratio

250 5.101 6.402 79.678
50 0.979 1.291 75.833
5 0.092 0.131 70.229
1 0.025 0.036 69.444
0.5 0.007 0.011 63.636
Mean 71.764
S.D. 6.184
CV. % 8.618
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Table 15. Tablet stability of R1 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 16. Tablet stability of R2 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 17. Tablet stability of R3 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 18. Tablet stability of R4 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 19. Tablet stability of RS formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 20. Tablet stability of R6 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 21. Tablet stability of R7 formulation after one

two and three months

time

day

Glycyrrhizic acid mg

1 2 3

mecan

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90

time
day

6-Gingerol U g

1 2 3

mean

S.D.

C.V.

20
25
37
45

30

20
25
37
45

60

20
25
37
45

90
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Table 22.

Formulation 1 2 3 MEAN S.D. C.V.
R1 27.7 29 28.5 28.4 0.66 2.32
R2 25 25.4 26 25.5 0.50 1.96
R3 27.1 28.2 28.2 27.8 0.64 2.30
R4 25.1 26.6 24.6 25.4 1.04 4.09
R5 24 26 23.5 245 1.32 5.39
R6 30 31 28.6 29.9 1.21 4.05
R7 28.1 29.2 27 28.1 1.10 3.91
Table 23.
Bulk density Tapped Compressibility
Formulation (g/ml) density(g/ml) index(%) MEAN S.D.
1 2 3 1 2 3 1 2 3
R1 0.63 0.62 0.62|0.77 0.75 0.77 |18.34 18.01 18.52| 18.29  0.26
R2 0.59 0.58 0.58|0.72 0.70 0.71 |17.84 17.53 18.11| 17.83  0.29
R3 0.63 0.64 0.63|0.71 0.71 0.70 [12.36 13.66 12.44| 12.82  0.73
R4 0.59 0.57 0.58]0.69 0.70 0.71 [17.14 16.99 16.48| 16.87  0.35
RS 0.63 0.64 0.64|0.77 0.76 0.76 |16.59 17.05 17.62| 17.09  0.52
R6 0.59 0.60 0.58|0.69 0.69 0.71 [15.31 14.33 16.03| 15.22  0.85
R7 0.59 0.60 0.60|0.71 0.71 0.72 |[16.36 16.01 17.01| 16.46  0.51
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Table 24.

%

Formulation 1 2 3 MEAN S.D. C.V.
R1 1.32 1.25 1.31 1.293 0.038 2.927
R2 1.44 1.4 1.37 1.403 0.035 2.503
R3 1.21 1.28 1.23 1.240 0.036 2.908
R4 1.62 1.65 1.56 1.610 0.046 2.846
R5 1.16 1.14 1.11 1.137 0.025 2.214
R6 1.33 1.29 1.3 1.307 0.021 1.593
R7 1.51 1.55 1.61 1.557 0.050 3.233
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Table 25.

1 2 3
Formulation MEAN S.D. C.V.
4 5 6
6.5 6.45 6.5
R1 6. 483 .00%y 2
6.4 6.5 6.55
8.6 8.75 8.7
R2 8. 675 0@ 2
8.65 8.65 8.7
7 7.1 7.1
R3 7. 025 . 1253 8
7.1 6.95 6.9
8 8.15 8.1
R4 8. 017 .10@ 3
8 7.9 7.95
6.5 6.4 6.5
R5 6. 458 .00t 9
6.45 6.5 6.4
6.75 6.75 6.8
R6 6. 742 .1@92 4
6.6 6.75 6.8
8.5 8.45 8.55
R7 8. 492 .0BER 8
8.5 8.4 8.55
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Table 26.

1 2 3
Formulation MEAN S.D. C.V.

4 5 6
4.28 4.26 4.30

R1 4. 2672 .0RAB 7
4.29 4.24 4.20
4.28 4.2 4.17

R2 4 . 237 L10F 2
4.2 4.29 4.28
4.27 4.15 4.16

R3 4., 218 10489 3
4.24 4.27 4.22
4.18 4.18 4.21

R4 4. 208 . 0Bt 8
4.21 4.28 4.19
4.14 4.16 4.19

R5 4. 182 . 0b6d 8
4.21 4.18 4.21
4.28 4.22 431

R6 4. 260 1001 7
4.3 4.19 4.26
4.28 4.22 4.32

R7 4. 265 1046 5
431 4.22 4.24
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Table 27. mg
1 2 3
Formulation MEAN S.D. C.V.
4 5 6
299.7 299.8 301.1
R1 300.083 0.861 0.287
298.7 300.6 300.6
300.8 299.7 299.9
R2 300.167 0.619 0.206
301.1 299.7 299.8
299.3 298.8 299.7
R3 299.217 0.736 0.246
2994 300.1 298
297.8 297.9 298.8
R4 298.633 0.807 0.270
298.9 298.4 300
299.6 300.6 299.9
R5 299.367 0.831 0.278
298.6 299.1 298.4
298.1 299.1 299.6
R6 299.350 0.782 0.261
299.1 300.4 299.8
299.2 298.3 299.8
R7 299.283 0.747 0.250
298.5 299.8 300.1
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Table 28.

%

1 2 3
Formulation MEAN S.D. C.V.
4 5 6

0.105 0.112 0.111

R1 0.107 0.004 3.798
0.102 0.104 0.109
0.113 0.121 0.106

R2 0.112 0.006 4.991
0.109 0.107 0.114
0.252 0.247 0.236

R3 0.246 0.007 2.972
0.246 0.255 0.239
0.178 0.168 0.182

R4 0.172 0.008 4.850
0.165 0.162 0.179
0.141 0.142 0.142

R5 0.138 0.004 2.806
0.137 0.133 0.135
0.111 0.107 0.120

R6 0.110 0.006 4.788
0.113 0.109 0.105
0.202 0.201 0.209

R7 0.198 0.007 3.603
0.193 0.189 0.196
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Table 29.

min

1 2 3

Formulation MEAN S.D. C.V.
4 5 6
12 13 13

R1 12.500 0.548 4.382
12 12 13
11 12 12

R2 12.17 1.169 9.609
14 11 13
16 16 18

R3 16.83 0.983 5.841
17 18 16
11 12 12

R4 11.667 0.516 4.426
12 11 12
17 16 17

R5 16.667 0.516 3.098
17 17 16
18 17 19

R6 18.167 0.753 4.144
18 18 19
14 14 14

R7 13.833 0.408 2951
14 13 14
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Table 30. the dissolution data of glycyrrhizic acid from R1 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 30.13 26.23 28.98 30.15 30.
10 | 50. 32 45. 16 46. 43 48.13 55 .
15 | 55. 46 48.83 53.66 51. 85 56 .
20 | 58.52 51.53 54. 14 53. 43 57.
30 | 62.08 55. 63 52. 47 59. 13 6 1.
40 | 66.55 59.65 56. 12 64. 14 66 .
50 | 72.14 65. 60 58. 14 65. 44 67.
60 | 74.32 67.17 62.15 69.56 68.
90 | 75.27 68. 62 64. 37 70.13 71.
120 | 76. 14 70.18 65. 34 71.24 67.
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Table 31. the dissolution data of glycyrrhizic acid from R1 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 23.62 21.07 21.19 25. 66 23.
10 | 27.76 25.12 25. 78 29.65 27.
15 | 29.92 27.36 27.07 31.65 29.
20 | 32.05 30. 36 30.65 34. 46 32.
30 |33.91 31.34 31.09 35. 45 33.
40 | 34. 14 32.28 32.17 36.08 34.
50 [35.79 33.17 33.28 37.65 35.
60 [ 36.01 34.50 34.38 38.65 36.
90 | 36.55 34.78 34.66 39. 87 36.
120 | 36. 41 35.23 35.14 40.16 37.
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69
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Table 32. the dissolution data of glycyrrhizic acid from R2 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 28.29 27.67 27.98 27.06 2 4.
10 | 60. 66 56. 64 57.70 55. 14 56 .
15 [ 65.03 61. 12 62. 46 60. 49 60 .
20 | 67.27 63.33 64. 41 62.57 62.
30 | 68. 02 64. 36 65. 08 63.95 63.
40 | 70.79 66. 54 67.65 65. 35 65 .
50 | 73.94 69.05 70.37 68. 46 68 .
60 |74.77 70.69 71.64 69.57 69 .
90 | 76. 66 71.55 72.14 70.57 70.
120 | 78. 82 73.11 74. 45 72.08 72.
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Table 33. the dissolution data of glycyrrhizic acid from R2 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 16.55 13.68 13. 48 13.65 16.
10 | 26.67 23.12 23.99 23.67 25 .
15 | 31.72 28.67 28.73 28.66 30.
20 | 34.87 31.66 32.58 32.71 34.
30 | 35.56 32.72 33.45 33.14 35.
40 | 36. 84 33.72 34. 42 34.07 36.
50 | 37.009 34.66 35. 45 35. 73 37.
60 [37.11 34.78 35.69 36.12 37.
90 | 37.609 35.16 36.08 36. 44 38.
120 | 38. 42 36.67 36.88 36.96 39.

90

01

66

43

938

01

65
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Table 34. the dissolution data of glycyrrhizic acid from R3 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 20. 33 21.57 23.78 25.12 20.
10 |44.61 50. 72 49.65 49. 41 44,
15 | 46.33 52.05 51.78 51. 39 46 .
20 | 47.27 53. 33 52. 42 52.57 47 .
30 | 49.66 55.78 54. 36 54.55 49,
40 | 50.79 56. 24 55. 07 55. 16 50 .
50 |53.01 59.05 58. 16 58. 58 53.
60 | 54. 73 60. 83 59. 56 59. 13 54 .
90 | 56. 63 63.01 61.31 61. 41 55 .
120 | 60. 11 65. 82 63. 74 64.08 58 .
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Table 35. the dissolution data of glycyrrhizic acid from R3 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 16. 62 18.08 15. 68 18.55 18.
10 | 26.77 28.05 25. 98 28.57 2 8.
15 | 28.71 30.25 27.08 30.66 30.
20 | 30.07 32.65 29. 37 32.69 32.
30 |31.54 33.73 30.12 33.05 33.
40 | 31.88 34. 46 31.90 34.35 34.
50 [ 32.14 35.71 32.05 35. 45 35.
60 | 32.88 36.05 32.19 35.79 35.
90 | 33.65 37.58 32.39 36.26 36.
120 | 34. 32 38.39 33. 41 37.24 36.
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Table 36. the dissolution data of glycyrrhizic acid from R4 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 46.78 48.98 46. 34 55. 15 47.
10 | 66. 32 67. 73 66. 96 77.12 66 .
15 | 69.54 69. 13 69.02 79. 46 67.
20 | 71.36 75.52 73.08 83. 64 76.
30 | 74.68 75.78 75.90 86. 22 77.
40 | 75.98 76.03 76.11 86.51 77.
50 | 76.13 76.23 76.31 86.99 78.
60 | 78.13 79.25 79.39 88.65 80.
90 | 79.37 80. 22 80.14 89.13 8 1.
120 | 81. 65 81. 76 82. 38 89.66 82.

93

55

18

99

33

08

21

45

96

35

72

.00

55.

76 .

78 .

8 2.

8 6 .

8 6 .

87 .

8 7.

87 .

8 8.



Table 37. the dissolution data of glycyrrhizic acid from R4 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 32.81 31.78 33.69 39. 45 41 .
10 | 33.54 32.15 34.57 40. 42 42 .
15 | 34.21 33. 42 35.28 41.58 43,
20 | 36.48 35.78 37.91 43.05 45 .
30 | 37. 42 36.11 38. 35 43.55 46 .
40 | 39.15 38.78 40.25 44.07 46 .
50 | 40.62 40. 87 41.74 44.69 47.
60 | 41.15 41.62 42.35 44.79 48 .
90 |42.72 42 .33 43.84 45.71 48.
120 | 43. 81 43. 48 44.56 46.28 49 .
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Table 38. the dissolution data of glycyrrhizic acid from RS at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 21. 42 25.91 29.16 23.38 25 .
10 | 52.12 62.18 67.35 60. 94 62.
15 [53.02 64. 31 69.609 62.16 6 4.
20 | 54.25 65. 87 70.05 63.05 65.
30 | 55. 43 66. 78 71.94 64.25 66 .
40 | 56. 14 67.009 72.14 65. 11 67.
50 | 57.33 68. 12 73.25 66.94 68.
60 | 57.609 68. 36 73.68 67.22 69.
90 |[58.15 68.509 74.12 67.38 69.
120 | 58. 19 68. 62 74.33 67.48 70.
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Table 39. the dissolution data of glycyrrhizic acid from RS at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 20. 48 23.57 21.68 23.88 2 4.
10 | 22.69 24.52 22.11 24.52 2 4.
15 | 27.27 29. 37 27.34 29.22 29.
20 | 30.07 32.68 28. 48 31.62 31.
30 |30.26 32.78 28.56 31.79 31.
40 | 31.87 33.12 29. 04 32.11 32.
50 [ 32. 42 33.66 29. 86 33.81 33.
60 | 32.58 33.79 30.13 34.15 33.
90 | 33.52 34.28 31. 48 34.57 34.
120 | 34. 42 35. 76 32.96 35.08 34.
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Table 40. the dissolution data of glycyrrhizic acid from R6 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 25.27 24.55 26. 66 27.53 31.
10 | 33.78 34.56 36.18 37.88 43,
15 | 43.28 44.04 54. 77 48.86 49,
20 | 46.23 47.31 57. 43 51.05 52.
30 | 47. 42 49.66 59.58 53.96 54 .
40 | 50.76 52.24 62.05 56. 18 57.
50 | 53.26 55. 45 65.37 59. 64 60.
60 | 57.15 59. 87 68. 94 63.15 65.
90 | 58.14 60.01 67.22 64.13 65 .
120 | 58. 95 60.58 68.91 65.75 66 .
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Table 41. the dissolution data of glycyrrhizic acid from R6 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 12.009 16.07 15.19 14.66 13.
10 | 21.76 25.12 24. 78 24. 45 2 3.
15 | 22.62 26. 24 25.07 25. 64 2 4.
20 | 23.26 27.68 26.65 26. 46 25 .
30 [24.91 28. 34 27.009 27.45 26 .
40 | 25. 14 29. 28 28.66 28.08 27.
50 | 26.79 30.17 29. 28 29.65 2 8.
60 [ 27.01 31.50 30. 38 30. 14 29.
90 [ 27.67 31.69 30. 48 30.97 29.
120 | 28. 13 31. 47 31.14 31.54 30.
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Table 42. the dissolution data of glycyrrhizic acid from R7 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 34.77 38.89 38. 43 47.14 38.
10 | 58.31 60. 45 60. 35 70. 24 58 .
15 | 67.48 66.23 67.01 77.28 67.
20 | 67.58 68.25 70.22 77.35 68.
30 | 67.88 69.78 71.90 77.85 69 .
40 | 68.13 70. 24 72.51 78.96 72.
50 | 69. 36 72.35 73.42 79.87 73.
60 | 70. 45 74.35 74.15 81.66 74.
90 | 71.35 75.01 74.35 81.78 74.
120 | 72. 81 75.26 74.55 81.92 74.
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Table 43. the dissolution data of glycyrrhizic acid from R7 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 22.18 21.75 23.33 29.54 31.
10 | 23. 14 23.05 24.68 30.28 32.
15 | 24.61 24.68 31.29 31.46 32.
20 | 25.17 24.88 32.02 31.87 33.
30 [ 27.35 26.75 34.38 33.25 35.
40 | 28.65 29.17 35.61 33.69 36.
50 [30.13 31.34 37.15 36.28 38.
60 | 32.49 33.22 38.69 37.71 39.
90 | 32.51 33.28 38.75 38.99 40 .
120 | 32.67 33.54 39.25 39.04 40 .
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Table 44. the dissolution data of 6-gingerol from R1 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 36. 42 40.13 42.15 34.38 43.
10 | 54.21 58. 66 60. 18 52.62 61.
15 | 55.17 60.03 61.98 53.12 6 1.
20 | 58.709 64. 86 65. 47 57. 45 64.
30 [ 59.13 65.01 65. 88 57.79 65.
40 | 61. 49 67.24 67.63 59. 14 67.
50 | 62.03 67. 74 68. 17 59. 64 67.
60 | 64.25 68. 74 69. 37 60. 19 68.
90 | 66.51 70. 38 70.12 61.59 69.
120 | 70. 12 70. 45 70. 25 63.05 69.
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Table 45. the dissolution data of 6-gingerol from R1 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 36.87 29.88 41.25 40.54 35.
10 |49.15 42.65 54.30 53.19 49 .
15 | 49.52 44 .38 55. 21 54.08 50 .
20 | 50.91 45. 16 55. 38 54. 12 50 .
30 | 58.27 53. 46 63.93 62.71 56 .
40 | 62.32 59.19 67. 77 66. 24 62.
50 | 62.58 60. 21 68.02 66. 88 62.
60 | 64.17 62. 84 70. 81 68. 19 64.
90 | 65.01 63.36 71. 14 69. 25 65 .
120 | 66. 29 63.38 72.47 70.59 66 .
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Table 46. the dissolution data of 6-gingerol from R2 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 0.00
5 46.13 45 . 45 40.16 40.38 31.
10 | 65.57 63.16 61.38 60. 34 55 .
15 | 66. 16 65. 38 63.74 63.209 57.
20 | 67.18 66. 42 64.87 64.31 58 .
30 | 71.15 71.26 69. 54 71.38 6 4.
40 | 71.58 71.89 71.66 72.15 64.
50 | 72.13 72.009 72.34 72.56 65.
60 | 72.81 72.55 73.16 73.39 66 .
90 | 73.21 73.25 73.68 73.63 67.
120 | 73. 71 73.96 73.87 74.05 68.

103

29

29

15

4 8

25

96

17

25

15

26

.00

40 .

53.

55.

56 .

6 2.

6 3.

6 4.

6 5.

66 .

67 .



Table 47. the dissolution data of 6-gingerol from R2 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 0.00
5 56. 88 46.16 47.15 45.37 42,
10 |69.24 59.11 60.21 58. 79 55 .
15 | 70. 45 60. 18 61.11 59. 26 57.
20 | 71.63 61.23 62.37 60. 18 58 .
30 | 74.209 63.39 64.88 64. 64 6 3.
40 | 76. 46 66. 34 67.27 67.39 66 .
50 | 77.54 67.57 68. 92 68. 17 67.
60 | 78.02 68. 97 69.19 69. 11 68.
90 [ 79.72 70. 28 70. 81 70.18 70.
120 | 80. 17 71.009 71.52 71.12 71.
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Table 48. the dissolution data of 6-gingerol from R3 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 0.00
5 56. 15 52.35 46.23 44 .38 45,
10 | 58.23 54.70 48.15 46.27 47 .
15 | 61.24 57. 41 50. 73 49.18 51.
20 | 62.51 58. 82 51. 92 50.15 52.
30 | 63.31 59.25 53. 84 52. 49 53.
40 | 66.17 61.27 55. 34 55. 45 56 .
50 [68.29 63.18 57. 47 57.26 58 .
60 | 70. 42 62.27 60. 77 60. 71 61.
90 | 71. 48 64. 76 62.57 62. 49 63.
120 | 72.19 65. 35 64.15 64. 12 65.

105

25

34

4 2

07

58

81

47

13

8 2

27

.00

49 .

51.

53.

54.

55.

58.

60 .

6 2.

6 4.

6 5.



Table 49. the dissolution data of 6-gingerol from R3 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 55. 74 54 . 43 60. 39 65.97 58 .
10 | 58.67 57.56 63.85 68.78 61.
15 [ 62.67 61. 74 67. 41 72.12 65 .
20 | 63.17 63.13 68. 04 73.54 66 .
30 | 64.61 64. 14 69. 49 74.96 67.
40 | 65.11 65. 17 70. 73 75.31 68.
50 | 68.25 68.59 73.58 78.29 71.
60 | 70.60 71.23 75. 33 80. 14 73.
90 | 71.609 72.64 76.87 81.26 74.
120 | 72. 31 73.42 77.51 81.67 75.
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Table 50. the dissolution data of 6-gingerol from R4 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 71.79 74.28 60. 54 61.23 77.
10 | 72.92 75. 48 61.17 62.68 78.
15 | 75.66 78. 42 64.82 65. 31 8 1.
20 | 77.08 79.92 66. 54 67.23 83.
30 | 78. 84 80. 34 70. 31 68. 409 8 4.
40 | 80.21 80. 95 70. 86 69.27 84.
50 | 80.52 81.07 71.38 69. 48 85.
60 | 81.25 81.99 71.68 70. 24 85.
90 | 81.609 82. 48 72.72 70.56 85.
120 | 81. 85 82.56 73.08 71.25 85.
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Table 51. the dissolution data of 6-gingerol from R4 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 63.52 57. 41 67.80 72.45 77.
10 | 64.15 58. 96 70.04 73.85 79.
15 | 64.33 59. 14 70. 45 74.15 79.
20 | 66.209 61.57 71.23 74.54 79.
30 | 70. 37 66. 38 74.15 78. 47 82.
40 | 71.58 67. 94 75.39 79.27 83.
50 [ 72. 41 68. 17 75. 49 79.38 83.
60 | 73.81 69. 74 76.54 80.75 84.
90 | 74.25 70. 26 76.87 81.009 8 4.
120 | 75. 51 71.23 77.36 81.56 85.
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Table 52. the dissolution data of 6-gingerol from R5 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 44.95 43.87 40.15 55. 24 48.
10 | 50.73 49.81 49.25 60. 38 56 .
15 [ 55.15 55. 26 54. 62 64.91 60 .
20 | 55.69 55. 79 54. 88 65. 11 60.
30 | 57.75 57.39 56. 24 67.08 6 2.
40 | 58.17 58. 12 56. 61 67.88 63.
50 |[61.24 62.07 60. 86 69. 47 65.
60 | 63.71 64.82 62.58 71.79 67.
90 | 65.24 66.97 64. 18 73.76 69.
120 | 66. 17 68.25 66. 30 75.26 71.
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Table 53. the dissolution data of 6-gingerol from R5 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 42.33 40.14 38.26 39.15 50 .
10 | 53.67 51. 28 50. 35 50. 25 60.
15 | 56.26 54.35 53.87 53.19 63.
20 | 57. 14 55. 26 54.30 54. 78 64.
30 | 57.35 55. 69 55. 24 55. 15 6 4.
40 | 59.78 57.15 57.29 57.17 66 .
50 |[61.14 59. 39 59. 66 59.26 68.
60 | 63.23 61.87 61. 94 61. 48 70.
90 | 64.58 64.25 65. 19 63. 44 71.
120 | 65. 38 66.57 65. 66 65. 17 71.
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Table 54. the dissolution data of 6-gingerol from R6 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 22.12 25. 26 30. 88 24 .35 2 4.
10 |46.77 49.25 58. 37 52.25 50 .
15 [ 49.96 52.23 61.08 55. 67 53.
20 | 53.78 56.609 65. 14 59. 78 57.
30 | 62. 96 61.13 68.25 63.77 6 1.
40 | 63.36 64.19 71. 44 67.29 65.
50 | 64.07 65. 27 72.34 68.08 66 .
60 | 70. 36 69.19 76.62 72.51 71.
90 | 72.33 71. 41 78.18 73.34 72.
120 | 74. 39 74.15 78.56 74.12 74.
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Table 55. the dissolution data of 6-gingerol from R6 at pH 6.8

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 43.37 43.92 47.58 41.26 38.
10 | 49.52 49.24 53.19 47 .57 44,
15 | 54.68 54. 77 58. 91 52.27 49,
20 | 55. 14 55. 23 59.05 53.17 50 .
30 | 58.81 58. 13 62.32 56.65 53.
40 | 59.32 59. 28 63.38 57.51 54 .
50 [61. 41 61.64 65. 56 59. 35 56 .
60 | 62.56 62. 64 66. 41 60. 12 57.
90 | 63.57 63.24 67.30 61.24 58 .
120 | 64. 16 63.87 67. 48 62.73 59 .
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Table 56. the dissolution data of 6-gingerol from R7 at pH 1.2

. Testno. %

tme MEAN SD. C.V.
min 1 2 3 4 5 6

0 0.00 0.00 0.00 .00 .00
5 49.17 52. 72 58. 78 59. 78 55 .
10 | 54.27 56. 71 62.38 64.25 59 .
15 [57.19 58. 35 64. 46 65. 27 6 1.
20 | 59.25 59.18 64.58 66.03 61.
30 | 60. 34 60.29 65. 57 67.27 6 2.
40 | 63.28 63. 34 68. 49 70.61 65.
50 | 65.17 66. 38 71.52 73.25 68.
60 | 70. 45 67.05 72.17 75. 64 69.
90 [ 72.15 69. 47 74.39 77.24 71.
120 | 72. 33 70.05 74.58 77.96 71.
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Table 57. the dissolution data of 6-gingerol from R7 at pH 6.8

. Testno. %
tme MEAN SD. C.V.
min 1 2 3 4 5 6
0 0.00 0.00 0.00 0.00 0.00
5 48.15 52.27 40. 38 41.15 42 .
10 |57.34 61.52 49.77 50. 45 51 .
15 | 62.29 66. 38 55.25 55. 48 56 .
20 | 63.26 67.01 56. 87 56. 47 56 .
30 | 65. 17 69. 16 58. 39 58. 23 58.
40 | 66.18 69.56 61. 14 61.17 62 .
50 | 68.25 71.49 63.26 63.29 6 4.
60 | 71.009 74.58 66. 14 65. 48 68 .
9 | 75.17 76.15 68.25 67.86 70.
120 | 75. 22 76. 44 69.01 68.21 70.
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