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APPENDIX A THE CALIBRATION CURVE AND CHROMATOGRAMS
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Figure 42 The HPL.C chromatogram of artocarpin standard of 0.2 mg/mL.
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Figure 43 The HPLC chromatogram of artocarpin standard of 0.04 mg/mL.
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Figure 44 The HPLC chromatogram of A



90

(75796) 1€CIPLET [GEISRET 9885L5ET LYOEBLET 1€T108ET 6179LLET 059869¢C 070
(LSLOOT) TH9ST68T Iv856.L81 86L9L831 16,8061 L96LB68T LSS1P88T FH8LO6ET 910
(¥L6¥0E) 90659TP1 1S8066EL T8LLOOPI CLLOVER] 168F08Y1 TTLEOLK 9crelTyl AR\
(or¥18) Ty95L86 TH95LB6 £TehEse 1ETP8L6 £6101001 [957T86 669166 80°0
(90011) TOZ9S8Y 98T0LEY C110v8Y 90058t SETIC8Y (0L8798Y L9708y ¥O°0
¢op opdureg 7opN ajdueg J'oN a[duiesg
(Tuy8w)
{gs) uedn seAIY jBad JO duUBqIosqY oy widiedoiy
W 78T Jo

qSus[aALm v souBqIosqE 1) 03 Surpaedal piepur)s uidied0)Ie Jo SUCHENUIIUWD SNOLIEA J& vidaedolie Jo seoxe yead ay I, § d1qeL,



91

0.2 ~
y = Bx10-%% - 0.0011
:3*‘ 016 - R? = (),9997
g, 0.12 -
3 _
£ 0.08 -
o
g
S 0.04 -
i
0 T k] T 1 1
3] 5000000 10000000 15000000 20000000 25000000
Pealk area

Figure 45 The calibration curve of artocarpin standard.

Where; vy = Concentration (mg/ml)

% = Peak area

Table 9 The content of artocarpin contained in extract of A. incisus’s heartwood.

Samples Sample Peakarea Artocarpin content Mean of artocarpin
(mg) content (mg+SD)
LOmgmLof 3 97858463 4.44
A. incisus
extract 2 27965892 4.45
4.44+0.01
3 27895648 4.44
4 28056471 4.47
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The calculation of artocarpin content of 4. incisus extracts
Example:
The concentration (y) can be calculated by using the equation;
y = 8x107(x) - 0.0011
If peak area of 0.5 mg/mL A. incisus extract is 27858463, therefore, the

concentration is calculated as follow:

y = 8x107(27858463) - 0.0011
y =(.222
Therefore, Artocarpin content of 1.0 mg/mlL A. incisus extract is calculated as
follow:
=0.222x2
= (.444

The methods of artocarpin content calculation are the following:

1. 1.0 mg/mL of the extract was prepared by dissolving 10.0 mg original
weight of the extract with methanol. At this concentration, the extract provided the
0.444 mg/ml of artocarpin.

2. Then, to multiply the concentration with 10 mL, the final volume of the
extract, therefore, the content of artocarpin contained in the extract of 4 incisus’s
heartwood;

= (.444 mg/mL x 10 mL.
=4.44 mg

3, The obtained artocarpin was calculated in the term of percent artocarpin
content;

= (4.44 mg / original weight) x 100
=(4.44mg/ 10 mg) x 100
= 44.4% wiw



APPENDIX B DETERMINATION OF CELL VIABILITY AND MELANIN
CONTENT BY USING CELL CULTURE

Table 10 The cell number of time course study.

Time Cell number x 10° -Mean £SD
(day) Sample 1 Sample 2 Sample 3
0 1.4 1.1 1.2 1.240.2
1 2.1 2.6 2.3 2.340.3
2 49 sl 5.4 5.140.3
3 11.9 12.1 12.5 12.240.3
4 23.9 24.1 24.3 24.140.2
5 27.8 28.4 28.1 28.1:+0.3 .
6 28.0 27.7 28.1 27.940.2
7 28.2 27.8 27.9 28.0£0.2
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APPENDIX C DETERMINATION OF ANTIOXIDANT ACTIVITY BY USING
DPPH ASSAY

Table 13 The antioxidant activity of A. incisus extract.

Concentrations  Sample Absorbance (515 nm)
(ug/mL) No. Sample Blank of sample Blank (DPPH
without sample)
05 1 1.178 0.001 1.225
2 1.158 0.001 1.185
3 1.162 0.001 1207
10 1 1.121 0.001 1.225
2 1.114 0.001 1.185 =
3 1.112 0.001 1.207
50 1 1.089 0.002 1.225
2 1.091 0.002 1.185 ~
3 1.061 0.002 1.207
10 1 1.069 0.002 1225
2 1.051 0.002 1.185
3 1.005 0.003 1.207
25 1 0.982 0.003 1.225
2 0.953 0.004 1.185
3 0.979 0.005 1.267
50 I 0.769 0.005 1.225
2 0.782 0.006 1.185

3 0.759 06.005 1.207
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Table 13 (Cont.)
Concentrations  Sample Absorbance (S15 nm)
(pg/mL) No. Sample Blank of sample Blank (DPPH
without sample)
100 1 0.506 0.009 1.225
2 0.546 0.100 1.185
3 0.531 0.110 1.207
200 1 0.553 0.201 1.225
2 0.502 0.203 1.185
3 0.54 0.203 1.207
500 1 0412 0.215 1.225
2 0.396 0.212 1.185
3 0.403 0.211 1.207
2000 1 0.337 0.270 1.225
2 0.336 0.250 1.185
3 0.327 0.250 1.207l
Table 14 The antioxidant activity of L-ascorbie acid.
Concentrations  Sample Absorbance (515 nm)
(ug/mL) No. Sample Blank of sample Blank (DPPH
without sample)
025 1 1.215 0.001 1.326
2 1.199 0.001 1.231
3 1.231 0.00] 1.351
050 1 1.115 0.001 1.326
2 1.108 0.00} 1.231
3 1.106 0.001 1.351
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Table 14 (Cont.)
Concentrations Sample Absorbance (515 nm)
(ug/mL) No. Sample Blank of sample Blank (DPPH
without sample)

25 1 0.781 0.001 1.326

2 0.759 0.001 1.231

3 0.776 0.001 1.351

50 1 0.398 0.001 1.326

2 0.387 0.001 1.231

3 0.401 0.001 1.351

25 1 0.152 0.001 1.326

2 0.16 0.001 1.231

3 0.154 0.001 1.351

50 I 0.075 0.001 1.326

2 0.071 0.001 1.231

3 0.069 0.001 1.351

125 1 0.084 0.002 1.326

2 0.08 0.002 1.231

3 0.077 0.002 1.351

250 1 0.084 0.002 1.326

2 0.075 0.002 1.231

3 0.078 0.002 1.351

1000 1 0.079 0.002 1.326

2 0.077 0.002 1.231

3 0.081 0.002 1.351

2500 1 0.08 0.006 1.326

2 0.078 0.006 1.231

3 0.676 0.007 1.351




Table 15 The antioxidant activity of butylated hydroxytoluene (BHT),

Concentrations  Sample Absorbance (SI5 nm)
(ng/mL) No.  Sample  Blank of sample  Blank (DPPH without
sample)

0.25 I 1.238 0.007 1.375
2 1.165 0.007 1.381

3 1.172 0.007 1.362

0.50 1 1.166 0.009 1.375
2 1.169 0.008 1.381

3 1.158 0.009 1.362

25 1 0.689 0.061 1.375
2 0.671 0.065 1.381

3 0.663 0.068 1.362

5.0 I 0,385 0.103 1.375
2 0.409 0.098 1.381

3 0.396 0.101 1.362

25 1 0.108 0.047 1.375
2 0.128 0.045 1.381

3 0.184 0.055 1.362

50 I 0.098 0.029 1.375
2 0.101 0.028 1.381

3 0.105 0.033 1.362

125 I 1.238 0.007 1.375
2 1.165 0.007 1.381

3 1.172 0.007 1.362
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Table 15 (Cont.)

Concentrations  Sample Absorbance (515 nm)
(ng/mL) No. Sample Blank of sample Blank (DPPH without
sample)
250 1 0.074 0.013 1.375
2 0.079 0.008 1.381
3 0.064 0.010 1.362
1000 1 0.079 0.043 1.375
2 0.092 0.048 1.381
3 0.086 0.041 1.362
2500 1 0.076 0.035 1.375
2 0.064 0.031 1.381
3 0.079 0.032 1.362

The calculation of % free radical scavenging

Example

At the concentration of 2000 ug/ml A. incisus extract dissolved in DMSO,
the % free radical scavenging is calculated by using the equation: '

% Free radical scavenging = 1- ( As/ Ag) ] x 100

Where; Ag is an absorbance of DPPH with tested sample

Ag is an absorbance of DPPH without tested sample

Therefore, % Free radical scavenging = 1- ((0.327-0.250)/1.207 ) ] x 100
=[1-(0.077/1.207 )] x 100
=93.6



APPENDIX D DETERMINATION OF ANTI-INFLAMMATORY ACTIVITY
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Where; y = Optical density

x = Concentration (pg/mL.)

Figure 46 The standard curve of mouse TNF-o. ELISA Ready-SET-Go.
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APPENDIX E DEVELOPMENT OF NANOEMULSION CONTAINING
A. INCISUS EXTRACT

Table 20 Mean droplet size and polydispersity index value of nanoemulsions

formulated with ceteareth-10.

Formulation Mean droplet size (nm) Polydispersity index {(PI)

ceteareth-10 =5 2 3 MeansSD 1 2 3 MeanzSD
Ca4%+G5% 512 533 492 512420 0.51 046 048  0.48+0.03
C8%+G5% 309 326 339 325+15 032 029 031 031002
€ 10%+G 414 448 421 428+18 0.43 038 040 040002
CI2%+G 659 634 676 65621 0.65 059 062  0.62+0.03
C16%+G 875 857 8% 875418 0.87 078 083  0.83:0.04
C8%+G1% 395 410 435 413420 041 037 038  0.39:0.02
C8%+G2% 372 388 408 389+18 039 035 036  0.37£0.02
C8%+G3% 364 358 373 365+8 036 033 034 034002
C8%+G4% 335 358 321 338+19 034 030 032 032002
C8%+G5% 309 326 339 325+15 032 029 031 0314002
C8%+G6% 612 638 607 61917 062 055 058  0.58+0.03
C8%+G7% 742 763 725 743%19 0.74 066 071  0.70+0.03
C8%+G8% 95 978 932 955423 095 085 090  0.90£0.04

Note: C = Ceteareth-10, G = GMS.
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Table 21 Mean droplet size and polydispersity index value of nanoemulsions

formulated with ceteareth-20.

Formulation Mean droplet size {(nm) Polydispersity index {(PI)

ceteareth-10 — 2 3 MeantSD 1 2 3 MeantSD
C4%+G35% 493 513 526 51117 051 046 048  0.48+0.03
C8%+G5% 527 542 518 529+12 053 047 049  0.50£0.03
C10%+G 642 671 656 65615 0.65 059 062  0.6250.03
C12%+G 754 767 7181 767+14 076 069 074  0.73:0.04
Eﬂ 16%+ G 804 837 813 81817 081 073 076  0.77£0.04
C8%+G1% 702 729 682 704:24 0.70 063 066  0.66+0.03
C8%+G2% 651 641 667 65313 0.65 058 063  0.62+0.03
C8%+G3% 612 633 601 615+16 061 055 058  0.58:0.03
C8%+G4% 536 511 521 523413 052 047 048  0.49+0.03
C8%+G5% 584 553 568 568+16 056 051 033  0.5320.03
C8%+G6% 745 721 732 733£12 0.73  0.66  0.69  0.69£0.04
C8%+G7% 691 683 712 695+15 069 062 066  0.66£0.03
C8%+G8% 868 864 843 858+13 0.85 077 081  0.81£0.04

Note: C = Ceteareth-20, G = GMS.



Table 22 Artocarpin remaining in nanoemulsion under 7 heat-cool cycles and

after 1-3 months.

12

Condition Sa;;:} ;.)le Peak area cﬁ;::;:?ﬁ:g) %r?;;zgz;gin Mean+SD
1 1907023 0.01416
Intitial 2 1925168 0.01430 100 100
3 1912547 0.01420
1 1636735 0.01199 84.46
Heat cool 2 1638019 0.01200 84.54 84.54+0.32
3 1639723 0.01202 84.63
1 1885143 0.01398 08.46
1 mo. 2 1894376 0.01406 98.98 98.61£0.08
3 1883895 0.01397 98.39
1 1840242 0.01362 95.93
2 mo. 2 1840842 0.01363 95.96 95.99+0.20
3 1842880 0.01364 96.08
1 1792434 0.01324 93.23
3 mo. 2 1787348 0.01320 92.95 03.01:0.08
3 1785764 0.01319 92.86
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Table 23 Droplet size of nanoemulsion under 7 heat-cool cycles and after 1-3

months.
Condition Sample No. Droplet size (nm) MeanxSD
I 309
Intitial 2 326 32515
3 339
1 342
Heat-cool 2 368 347+19
3 331
1 372
I mo. 2 351 354£17
3 338
1 351
2 mo. 2 334 355424
3 381
1 428
3 mo. 2 451 45327

3 481
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Table 24 Viscosity of nanoemulsion containing 4. incisus extract under 7 heat-

cool cycles and after 1-3 months.

Condition Sample No. Viscosity (cps) MeantSD
I 766
Intitial 2 748 749417
3 732
] 732
Heat cool 2 716 7269
3 729
I 723
I mo. 2 695 708+14
3 706
I 711
2 mo. 2 682 688%21
3 671
I 695
3 mo. 2 666 673420

3 657
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Table 25 pH values of nanoemulsion containing A. incisus extract under 7 heat-

cool cycles and after 1-3 months.

Condition

Sample Ne.

piH values

Mean+SD

Intitial

5.52

5.53

(SRS

5.51

5.52+0.01

Heat cool

5.53

3.32

LS B\

5.53

5.53£0.01

1 mo.

5.52

5.53

Wi

5.52

5.52+0.01

2 mo.

5.53

5.54

Wi

5.52

5.53+0.01

3 mo.

5.51

5.52

5.51

5.52+0.01




APPENDIX ¥ IN VITRO PERMEATION STUDIES THROUGH MOUSE SKIN

Table 26 The percentage of cumulative of artocarpin release of nanoemulsion

were determined within 24 hr.

Artocarpin concentration
Peak area

2,
Time {mg/mL) Yo drug release

(hr)
1 2 3 i 2 3 1 2 3 mean SD

025 138046 138797 130032 L16x10°  LOAxI0®  1.23x107 1268 1137 1343 12.49 i.0

0.5 130867 139727 140152 L.89x10°°  L78x10° 2.08x10° 2154 2023 2362  21.80 L7

1 140828 141050 141135 2.66x10°  236x10°  288x10° 3127 2779 3385 3097 KR

3 141945 141882 142029 3.08x10°  3.10x10°  3.62x10° 3762 3846 4394 40,01 34

6 142635 142434 142649 3.71x10°  3.55x10°  3.88x10°7  46.65 4460 4923  46.83 23

9 144159 143931 144253 4.69x10° 434x10°  4.84x10° 5993 5577 6244 5938 34

12 145173 F44831 145295 S4x10° SI8x10° 344x107 TLIS 6795 7226 7046 22

16 146047 145948 146430 596x107°  5.48x10°  6.02x10°  80.77 7472 8243 7931 4.1

24 147050 146906 146610 6.04x10°  624x10°  625x10° 8575 8687 8901 g7.21 L6




Table 27 The percentage of camulative of artocarpin release of solution were

determined within 24 hr.

117

Artocarpin concentration

Time Peak area (ng/mL) % drug release
{(h)

1 2 3 1 2 3 1 2 3 mean  SD
0.25 138393 138466 138427  7.14x10°  7.73x10°  7.42x10° 783 8.47 8.13 8.14 6.3
0.5 139093 130066 139112 E27xi0°  125x10°  129x10° 1446 1426 1464 1445 02
I8 139666 139522 139652  L73x10°  1.6ix10°  L72x10° 2035 1901 2026 1991 07
3 140554 140418 140450  244xi0°  233x10°  236x10° 2032  28.08 2843 2861 06
6 141022 141159 140983  2.82x10%  2.98x10° 279x10° 3510 3617 3472 3533 08
12 141538 141976 141273 324x10%  3.58x10°  3.02x10° 4155 4534 3917 4202 31
9 142060 142210 142490  3.65x10° 37107 3.99x10° 4834 4084 5190 50.03 1.8
18 142467 143170 142961  3.97x10°  4.54x10°  437x10% 5441 60.84 5877 5801 33
24 143015 143459 143135 44Ix10°  477x10%  45Ix10° 61,94 6648 6329 6390 23




APPENDIX G IN VIVO STUDIES ON C57BL/6 MICE WITH UVB-INDUCED
HYPERPIGMENTATION

Table 28 The Effect of nanoemulsion containing A4. incisus extract and 4. incisus

extract solution on UVB-induced hyperpigmentation in C57BL/6 mice

skin.
. Melanin values
Formulation Time
(week) 1 2 3 mean=SD

0 376 382 369 3767
1 365 370 373 36944
2 352 358 361 357&5
nanoemulsion 3 340 348 332 340+8
4 312 318 322 317+5
5 309 302 310 30744
6 297 292 286 292+6
0 378 381 367 37547
I 374 371 369 37143
2 365 368 3706 36843
solution 3 358 350 355 35444
4 348 346 340 345+4
5 335 332 336 33442
6 328 325 319 32445






