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APPENDIX A
TLC plate of Asiaticoside and Rf value

Figure 63 TLC plate for identification asiaticoside ( From left —right, Plate
No. 1 asiaticoside Smadecassic acid , asiatic acid, recrystallized product from methyl
alcohol , recrystallized product from ethyl alcohol, recrystallized product from -
proyl alcohol  Plate No.2 asiaticoside, madecassic acid, asiatic acid, recrystallized
product from isopropyl alcohol, recrystallized product from 1-butyl alcohol,
recrystallized product from 2-butyl alcohol : Plate No.3 asiaticoside , madecassic acid
, asiatic acid, recrystallized product from acetone, recrystallized product from methyl
alcohol/acetonitrile, recrystallized product from methyl alcohol/water and
asiaticoside)

The Rf values were calculated from following equation and the data were
presented in Table 5

Rfvalue = Distance moved by the solute
Distance moved by mobile-phase front
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Table 7 The Rf values of asiaticoside , madecassic acid , asiatic acid,

recrystallized asiaticoside from various solvents

Substance Distance moved Distance moved by~ Rfvalue
by solute(cm) mobile phase front(cm)

Asiaticoside 2.9 1.0 041
Madecassic acid 5.2 1.0 0.74
Asiatic acid 5.6 1.0 0.80
product from methyl alcohol 2.9 1.0 041
product from ethyl alcohol 2.9 1.0 041
product from n-proyl alcohol 2.9 1.0 041
product from isopropyl alcohol 2.9 7.0 041
product from 1-butyl alcohol 2.9 1.0 0.41
product from 2-butyl alcohol 2.9 1.0 041
product from acetone 2.8 1.0 0.40
product from methyl alcohol 2.9 1.0 041

[ acetonitrile

product from methyl alcohol 2.8 1.0 0.40
[ water
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APPENDIX B

Standard curve of asiaticoside

Table 8 Concentration and Peak Area data for calibration curve of asiaticoside

Cone. Peak area Average SD
(mg/ml) Peak area
02728 897336 886731 888435 890834 5694.99
05456 1777697 1777576 1771162 1775478 3738.54
08184 2606344 2617222 2634946 2619503 1443477
10912 3458048 3466018 3485206 3469757  13959.81
13640 4363728 4345095 4330447 4346423  16680.22

5000000
4000000

3000000

2000000 r
y = 3E+06x + 38762
1000000 - R?=0.9999
| ——
0 05 1 15

Concentration (mg/ml)

Figure 64 Calibration curve of Asiaticoside from HPLC analysis



Table 9 Solubility data of Asiaticoside I in water 37 +2 ¢

Time
(mins)
5
10
15
20
25
40
60
90
120
180
240
300
360
480
600

Concentration(mg/ml)

1
0.4284
0.4738
0.4861
0.4879
0.4520
0.4576
0.4898
0.4744
0.4700
0.4634
0.4719
0.4766
0.4476
0.4387
0.4374

2
0.4020
0.4237
0.4416
0.4452
0.4457
0.4437
0.4605
0.4668
0.4655
0.4661
0.4636
0.4599
0.4548
0.4430
0.4390

3
0.4196
0.4504
0.4578
0.4567
0.4560
0.4863
0.4651
0.4663
0.4683
0.4662
0.4653
0.4687
0.4608
0.4470
0.4415

Average
Concentration
(mg/ml)
0.4167
0.4493
0.4619
0.4633
0.4513
0.4625
04718
0.4692
0.4679
0.4659
0.4668
0.4684
0.4544
0.4429
0.4393

D

0.0134
0.0251
0.0225
0.0221
0.0051
0.0217
0.0158
0.0045
0.0023
0.0024
0.0045
0.0084
0.0066
0.0042
0.0021
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Table 10 Solubility data of asiaticoside Il in water 37 + 2 ¢

Time
(mins)
5
10
15
20
25
40
60
90
120
180
240
300
360
480
600

Concentration(mg/ml)

1
0.5391
0.5862
0.5486
0.5517
0.5531
0.5332
0.5198
0.4924
0.5048
0.4990
04774
0.4656
0.4791
0.4507
0.4453

2
0.5136
0.5472
0.5535
0.5548
0.5535
0.5486
0.5435
0.5274
0.5151
04727
0.4419
0.4804
0.4796
0.4741
0.4582

3
0.5348
0.5429
0.5689
0.5738
0.5619
0.5412
0.5563
0.4987
04737
0.4902
0.4853
0.4814
0.4634
0.4653
0.4679

Average
Concentration
(mins)
0.5292
0.5588
0.5570
0.5601
0.5561
0.5410
0.5399
0.5062
0.4978
0.4873
0.4682
0.4758
0.4741
0.4634
0.4572

D

0.0137
0.0238
0.0106
0.0120
0.0050
0.0077
0.0185
0.0187
0.0215
0.0134
0.0231
0.0088
0.0093
0.0118
0.0113
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APPENDIX ¢

Method validation for assay asiaticoside

Linearity study

Table 11 Concentration and Peak Area data for calibration curve of asiaticoside

(between days)

Cone.
(mg/ml)
0.2728
0.5456
0.8184
1.0912
1.3640

(((((((((

Average Peak area

1day
890834
1775478
2619503
3469757
4346423

2 days
878187
1762574
2600661
3465614
43172711

3 days
887462
1812499
2672194
3542449
4407452

SD

6549.08
25915.16
31077.24
43214.40
46017.31

12

Figure 65 Linearity curve of asiaticoside (between day)
Equation for 1day Y = 3« 106 + 38762 ,r2=0.9999
Equation for 2 days: Y = 3x 106x + 30497 ,r2=0.9999
Equation for 3 days: Y = 3x 106x + 33432 ,r2=0.9999

14

16
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Precision study
Table 12 Peak area of asiaticoside standard solution concentration 1.0 mg/ml

Injection No.  Peak area

1 3458048
2 3466018
3 3485206
4 3478781
5 3480676
avera%e 3473746
%RS 0.33
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APPENDIX D

XRPD patterns of asiaticoside | and asiatocoside Il
and Incompatability testing at 18 weeks

This XRPD patterns using Joel X-ray diffractometer (JDX-3530) at 30 mA
and 40 kv with CuKoc radiation. The samples were scanned with the diffraction angle
increasing from 5° to 50°, 29, with a step size of 5° and count time of 1 minute.

Sample preparation

The samples were mounts onto the glass slide by vasaline, and then pressed
the samples until it was a smooth surface by using other slide.

|Sample identification: F1 48C 6-Jul-2894 2:29
[counts]
258
2818 -
150 -
188 -
50
T e dvie iy
B L I A e B
1 20 3U 44 500 |72 ]  ou
HB-551.5SM

Figure 66 XRPD pattern of asiaticoside | after stored in 40° ¢ and 62%RH at
18 weeks



90

Sample identification: F1 58C 6-Jul~2684 2:309
258 :
[counts] 4
200 -
1586
188 4
58
0 e e YA ot AL
A oL A T }b"l B BRI P 5. 0,
— 58 [°201 68

Figure 67 XRPD pattern of asiaticoside | after stored in 50° .. 55-65%RH at
18 weeks

[sawplo ldentIf)catinn FI fcge 6-Ju1-2804 2:30

[counts]

258 -
288 -

158 4

188 -
58
| MWW* oA tetsagihaiodd

L B R R T N it

MB-553.8M

Figure 68 XRPD pattern of asiaticoside | after stored in 60° ¢, 55-65%RH at
18 weeks
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aj»ple identification: X -Jul- ;
ISajrple identificati FI 42xRH 6-Jul-2804 18:38

[counts]

288 -
158 -
J
180 -
50 -

R e e —— T T T T T T T T Tt T

18 28 ae 4@ 58 [°261 6@

MB-568 .SH

Figure 69 XRPD npattern of asiaticosice I after stored in 42%RH , 40°c at 18
weeks

[sample identification: F1 7SvRH

6-Jul-2084 2:30
256

[counts] -

288 -

158

188

58 -

MB-554 .SM

Figure 70 XRPD pattern of asiaticoside | after stored in 75%RH, 40°c at 18
weeks
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Sample identification: F2 48C 6-Jul-2884 2:31

ig68

[countsg] -
168 4

148

128 A

1080 -

80 -

68

40 -

] }\', W%WM%WMWWﬁ

L o e R IR e e e A

MB-S55.5M

Figure 71 XRPD pattern of asiaticoside Il after stored in 40° ¢ and 62%RH at
18 weeks

[Sample identif jcation: F2 58C
258

6-Jul-2834 2:31

[counts] -

288 -

154 -

108 -

50 -

I o e e  a T

18 za 38‘ 4‘|'1 T | B 2 'Sal"[:zle']"'
MB-556 .SH 5o

Figure 72 XRPD pattern of asiaticoside Il after stored in 50° ¢ , 55-65%RH at
18 weeks
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[Sample fdentification: F2 68C 6-Jul-2884 2:31

[countsl

288

158

180

8 lllvlllll]ll'l'llllllllvl'll||]lllrlleY|vvll|lllY'lll

MB-557.SM

Figure 73 XRPD pattern of asiaticoside |1 after stored in 60° .. 55-65%RH at
18 weeks

[Sample identification: Fz 424RH 6-Jul-20884 18:37

280
[counts] 4
1809 -

168

140 -

-~

129

108 -+
80
68

48 -

208 4

MB-559.SM

Figure 74 XRPD pattern of asiaticoside Il after stored in 42%RH, 40°c at 18
weeks



ISanple jdontification: F2 ?75/RH

94

6-Jul-2084 2:31

i8e

[counts]
160 -

116 |
120:
100
88 -
68 -

40 -

20 -

B-558.5M

Figure 75 XRPD pattern of asiaticoside Il after stored in75%RH, 40°c at 18

weeks

|[Sample identification: Fil+Lactose

6-Jul-2804 168:38

gae

[counts) A
808 -

780 -
680 -
588:
488:
388:
280 -

188 -

D7y BT 1

i8

MB-562.SM

Figure 76 XRPD pattern of mixture of asiaticoside I and lactose after stored
in40° ¢ and 75%RH at 18 weeks
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[Sanple identification: Fl+sturch 6~Ju1-2804 18:38
78

[counts] 4

68 -

58 -

48 -

MB-561.5M

Figure 77 XRPD pattern of mixture of asiaticoside | and pregellatinized starch
after stored in 40° ¢ and 75%RH at 18 weeks

|Sample identification: F1+D.CaP04 6-Jul-20884 18:39

[counts]

128 -
188 -
80 -

60 -

www WMMMM

MB-565.5M

Figure 78  XRPD pattern of mixture of asiaticoside | and dibasic calcium
phosphate after stored in 40° ¢ and 75%RH at 18 weeks
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|Sample identification: Fi+Talcum 6-Jul-2884 18:39

458
[counts} -
488 -

358 A
388 S
258 -
288:

158 -

“ okl

T LI )i 5, SR MLEREELER - g "= g [LED B BN S S o S m B (R fo e A o e e

i@ 28 38 48 S8 [;éél ';6

MB-o66.

Figure 79 XRPD pattern of mixture of asiaticoside | and talcum after stored
in40° ¢ and 75%RH at 18 weeks

|Sample identification: F1+Mg— 6-Jul-2884 18:39

180
[counts]
160 -

148
128 -
1880 -

-

L L B B B AR B e o o o 0 SR 20 o0
10 2B 30 48 58 [°2e1 68

HB-564m

Figure 80 XRPD pattern of mixture of asiaticoside | and magnesium stearate
after stored in 40° ¢ and 75%RH at 18 weeks
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[Sanple identification: FJ>Si02 6-Jn1-2084 1fl139
80

[counts] -
70 A

60

50 A

40 -

30 4

20

) s
o Y Y |

e e e o T LI 2 i e e S B B A e
10 Al 30 (201 68
MB-5631

Figure 81 XRPD pattern of mixture of asiaticoside | and silicon dioxide after
stored in 40° ¢ and 75%RH at 18 weeks

|Sample identification: FZ+lactose 15-Jul-20084 16:59

8680
[counts] 4
7088 -

688 -

-

588 -

400

3080 -
288 A

188

B-W‘)JW

KB-568.5M

Figure 82 XRPD pattern of mixture of asiaticoside Il and lactose after stored
in40° ¢ and 75%RH at 18 weeks
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[Sample 1Aew tificarfclow ' F2+-atarch 15-Jul~2084 16 58
70

[counts]

68 -
50 4
48 -

30 -

gl L

0 LT Y S e A T e B e S B e R R R R o L i S Sy Sy By By [ Sy B B B B
10 20 30 40 50 [*20] 60

MB-567.SM

Figure 83 XRPD npattern of mixture of asiaticoside Il and pregelatinized
starch after stored in 40° ¢ and 75%RH at 18 weeks

[Sample identification: F2+di-CaPo04 15-Jul-2aB4 17:00

BB 1

60 ™

40

LB o m e S S B S e e e e o T
18 28 38 48 58 [°2081 64

HB-571.

Figure 84  XRPD pattern of mixture of asiaticoside Il and dibasic calcium
phosphate after stored in 40° ¢ and 75%RH at 18 weeks
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|Sample identification: F2+talcum 15-Jul-26884 17:00

588
[counts]
450 -

400 -
358 :
380:
258:
208 :
158:
188:

| A I A B . N WUE.CR VA S 4B 4 [ B N B I N R R B SR N S Ga B BN R R ™TTT

T T
10 20 30 40 50 [*20] 60
MBS2

Figure 85 XRPD pattern of mixture of asiaticoside Il and talcum after stored
in 40° ¢ and 75%RH at 18 weeks

ISanple identification: P2 15Jut-200 16:

[counts]

1088 4

i

68

48 -

i

28-1

LV BFEUSE el o (L B S5 2 p £ET) SR G U B S T e ) i Gt el B 2 S 2l B ) B (R | T TR I
40 S8 6

i8 20 38 [°2e01 a
MB-578.SM

Figure 86 XRPD pattern of mixture of asiaticoside Il and magnesium stearate
after stored in 40° ¢ and 75%RH at 18 weeks



ISawpla Idantlflcation: FZ*Si02 15-Ju1-2004 16:59
45
[counts]

48

35 A
30 1

255 l &r}

15 A

; e

e —

L4 3L 3 I Q27 /50 rm L B T O o8 0.9 o ] L.
ie 28 38 48 58 [°20]1 6@
MB-569.SM

Figure 87  XRPD pattern of mixture of asiatiocoside 11 and silicon dioxide
after stored in 40° ¢ and 75%RH at 18 weeks



APPENDIX E
Karl Fischer Titration

Table 13 Titer of Karl Fischer reagent

Weight of water (g) Volume of Karl Fischer

reagent (ml)
0.0215 4.1300
00211 40620
0.0200 40000
average

SD

Titer (mg/ml)

5.206
5.194
5.000
5133

0.12
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TGA thermogram of asiaticoside | and asiaticoside II
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Figure 88 TGA thermogram if asiaticoside I at scanning rate 5°c/min, from
25 -300°
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Figure 89 TGA thermogram if asiaticoside I at scanning rate 5°c/min, from

25 -300°c
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DSC thermogram of Incompability studies
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Figure 90 DSC thermogram of asiaticoside | and spray dried lactose mixture

at scanning rate 5°c/min, from 25 - 300°c
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Figure 91 DSC thermogram of asiaticoside Il and
at scanning rate 5°c/min, from 25 - 300°c

spray dried lactose mixture



*eX0
V"
&FI + Starch1500 ... 2
Fi + Starch1500, 44000 Mg ___.om~. - o \\ i~d
—————————————— e '-’"/
."//-"‘
e
v
./ ,‘., |
&!Starch 1500 /
Starch 1500, 7.5000 mg sr
g e T e e e e G S e S oy \ :\ |
> i \ A |
/ \~— |
s /
/ 4 &’Asiaticoside Form |
// Asiaticoside Form I, 4.5000 mg \
// ——— | -‘\ /‘\’
vr / , \e il
\ |
|
Vv
T T 1 1 T T T B 1 1 L ! 1 1 T T T T T T
40 60 €0 100 120 140 160 180 200 220 240 250 280 °C|
Lab: METTLER STAR® SW 8.01

Figure 92 DSC thermogram of asiaticoside | and pregel
mixture at scanning rate 5°c/min, from 25 - 300°c
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Figure 93 DSC thermogram of asiaticoside Il and pregelatinized starch
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Figure 94 DSC thermogram of asiaticoside | and dibasic calcium phosphate
mixture at scanning rate 5°c/min, from 25 - 300°c
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Figure 95 DSC thermogram of asiaticoside Il and dibasic calcium phosphate
mixture at scanning rate 5°c/min, from 25 - 300°c
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Figure 96 DSC thermogram of asiaticoside | and talcum mixture at scanning
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Figure 97 DSC thermogram of asiaticoside I and talcum mixture at scanning
rate 5°c/min, from 25 - 300°c
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Figure 98 DSC thermogram of asiaticoside I and magnesium stearate mixture

at scanning rate 5°c/min, from 25 - 300°c
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Figure 100 DSC thermogram of asiaticoside I and silicon dioxide mixture at
scanning rate 5°c/min, from 25 - 300°c
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