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Table 1 Skin measurement before and after applying propylene glycol (negative control)

in guinea pigs (n = 10 measurements/ guinea pig). The data show average values (Sb

in parenthesis).

—— Melanin values Erythema values
Before UVB  Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
1 635.00  640.00 655.60 631.00 560.00 550.60 543.40 557.70
(SD) (13.50) (18.28) (5.89) (3.89) (9.78) (12.07) (7.65) (3.30)
2 642.00  658.00 649.50 635.30 565.00 551.50 548.60 559.90
(8.25) (9.90) (7.78) 283 (4.22) (4.86) (5.56) (4.01)
3 649.00  663.30 632.0 :”H,« A5400 563.80 541.00 552.00
g
(9.54) (14.80) (8.42) (7.38) (5.89)
4 63050 64620  BABBO—— 6303 %54.50 55720  553.60
(5:12) (6.27) 7 -' 4 (7.23) (7.96) (14.00)
5 634.80  659.10 \ 568.80  570.30
(6.25) (6.19 \ 1 (4.24) (5.96)
6 636.00  657.40 63120, ’ 53.60 553.60 559.40
(8.26) (7.07) # .. MR ,;\\ (5.06) (5.30) (5.68)
* The value at week 0 = initial va 3 immed ately before application of
propylene glycol. Application ‘f—{:r ‘ g" day following 3-day UVB
exposure. e ‘ b

7

v
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Table 2 Skin measurement before and after applying 3% kojic acid (Positive control) in

guinea pigs (n = 10 measurements/ guinea pig). The data show average values (SD in
parenthesis).

suinea pig Melanin values Erythema values

Before UVB  Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
1 623.4 678.00 630.70 641.50 570.60 558.20 550.90 575.30
(SD) (15.21) (17.80) (4.62) (5.95) (8.99) (12.99) (9.02) (7.56)
2 607 656.20 626.20 628.70 551.20 546.60 551.70 555.90
(8.53) (3.85) (7.77) (18.02) (11.17) (12.00)
3 626 66650 623,000 625,00/ A 57 65140 54040  557.00
(4.44) (10.97) < (6.20) (8.68) (4.48)
4 614.8 654.20 547.10 554.70
(5.23) (4.52) (8.56) (15.58)
5 650.5 662.30 563.60 554.20
(6.13) (6.17) (3:34) (7.52)
6 640.7 668.70 551.30 540.90
(4.58) (6.33) (7.30) (7.99)

* The value at week 0 = initial vz ure imme: Jie ely before application of kojic

acid. Application was started on thé g 3-day UVB exposure.

ﬂ‘NEJ’JVIEJVIﬁWEJ’]ﬂ‘i
Q‘W']Mﬂ‘ifu UA1AINYAY
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Table 3 Skin measurement before and after applying 3% Haadnun extract in  guinea

pigs (n = 10 measurements/ guinea pig). The data show average values (SD in

parenthesis).
Melanin values Erythema values
Guinea pig
Before UVB  Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
1 645 656.80 623.70 606.20 556.00 552.20 538.90 532.40
(SD) (13.94) (12.87) (6.18) (6.34) (5.85) (8.75) (6.82) (3.47)
2 646.7 657.30 632.10 631.10 549.20 552.60 540.40 553.70
(9.31) (9.46) (8.39) 5.07 (3. 80) (9.91) (5.50) (4.22)
3 614 658.80 : 5 5\ 7 ) /;- 549.90 537.90 556.70

(11.94)  (1965) -.::‘ (3.97 ﬁ (7.45) (453) (17.04)
4 6364  666.00  B03.20m 64610 mee 70 54750  566.30
(712) (5.19) / A (10.23) (16.43) (8.49)

‘ 33 X\ 6.90

5 628 663.40 567.80 556.00

(6.09) 6 4 (5.31) (6.48)
6 625.6 652.00 617.50_, 53,4 8. 553.20 588.00
(7.78) (5.94) (37.09)

* The value at week 0 = inifia ly before application of 3%

Haadnun extract. Applicatio 8" day following 3-day UVB

exposure.

-
queingningns
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Table 4 Skin measurement before and after applying 5% Haadnun extract in guinea

pigs (n = 10 measurements/ guinea pig). The data show average values (SD in

parenthesis).

Melanin values Erythema values
Guinea pig
Before UVB  Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
| 645 656.80 635.60 621.30 556.00 552.20 553.20 549.80
(SD) (13.94) (12.87) (11.67) (6.99) (5.85) (8.75) B.7D (4.08)

2 646.7 657.30 628.50 623.00 549.20 552.60 540.70 545.60
(9.31) (9.46) (7.62) \

(9.91) (5.50) (3.72)
\ _
3 614 65880  630.30. 6160/ Ak, s 539.40  544.30

4 (7.45)

(11.94) (19.65) (13.43) (7.50)

4 636.4 666.00 563.50 572.60
(7.12) (17.96) (5.99)
5 628 579.10 568.00
(6.09) (18.11) (13.54)
6 625.6 545.10 554.10
(7.78) (2.88) (12.41)
* The value at week 0 = initia val‘ -f ediately before application of 5%
Haadnun extract. ~Application: Was -started 8" day following 3-day UVB

exposure.

5
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Table 5 Skin measurement before and after applying 0.5% Puag-Haad in guinea pigs

(h = 10 measurements/ guinea pig). The data show average values (SD in

parenthesis).
Melanin values Erythema values
Guinea pig
Before UVB Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
1 626.00 672.70 646.40 620.60 533.40 550.30 558.30 569.40
(SD) (8.24) (8.56) (7.69) (8.91) (5.55) (6.27) (18.71) (8.64)
2 635.70 659.00 619.30 622.10 557.00 5562.70 546.50 573.50

(7.22) (12.91) (11.24)

3 659.80 673.10 625.60 552.40 555.10 570.30
S 1. "-.,‘i Fi /
(10.45)  (11.65) 498y (4.30) L (4.62) (13.41) (7.69)

7.22) (4.22) (9.16) (11.71)

4 636.30 670.40 o 601.91 555.10 540.30
(6.99) (11.50) / (13.41) (3.86)

5 634.90 669.80 §18.6 542.60 563.40
(6.00) (5.14) (6.06) (6.40)

6 635.00 663.30 554.90 556.10

(5.19) (5.54) (5.70) (4.65)
7 634.10 664.40 548.00 556.60

(5.06) (5.04) (3.71) (11.58) (14.62)

* The value at week 0 = nediately before application of 0.5%

Puag-Haad. Application Was j on the 18 g day UVB exposure.
*d

ﬂﬂEJ’JVIEJVIﬁWEJ’m‘i
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Table 6 Skin measurement before and after applying 1.0% Puag-Haad in guinea pigs

(n = 10 measurements/ guinea pig). The data show average values (SD in

parenthesis).

Melanin values Erythema values
Guinea pig
Before UVB  Week 0* Week 2 Week 4 Before UVB  Week 0* Week 2 Week 4
1 626.00 672.70 658.20 636.00 533.40 550.30 559.80 564.40
(SD) (8.24) (8.56) (10.43) (6.07) (5.55) (6.27) (5.01) (6.69)
2 635.70 659.00 634.90 621.70 557.00 552.70 551.10 584.00
(7.22) (12.91) (7.48) (4.22) (13.61) (5.08)
3 659.80 673.10 648.20 N " 4 g 552.40 537.10 586.00
(10.45) (11.65) (4.62) (8.05) (7.54)
4 636.30 670.40 62640 6515.8 552.90 568.20 547.00
(6.99) (11.50) / 316) (6.66) (3.02)
5 634.90 669.80 4 | 555.80 546.10
(6.00) (12.03) (10.51)
6 635.00  663.30 568.60 £57.00
(5.19) (5.54) (14.23) (6.38)
T 634.10 664.40 . 578.20 561.00
(5.06) (5.04) (3.71) (13.29) (6.27)
* The value at week 0 = initial value-measured immediately before application of 1.0%
Puag-Haad. Application wa i on the 18" g 3-day UVB exposure.

)
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Table 1 Individual baseline melanin values of subjects in group A

123

Volunteer No.

Week -2 Week -1

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A1
A20

©

Ave

(sp)

Left arm Right arm

Week -2 Week -2  Week -1 | Week -2
482.60  490.80  490.20 | 485.00  492.40
498.80  498.80  494.00 | 49220  497.20
50520 51540  499.00 | 499.00  508.80
51220  519.80 _519.00 | 513.00  514.20
531.00 40 158020 4| 52340  526.80
531.60 89.20 53 t.-",.... 60  540.80
536.60°4,835.60  534.00
483.20
477.52
498.40
516.00
523.00
526.40
508.20
80 4~ 514.40
---------- QJ 528.00

524.20 ¢ 522.14 520.2% | 528.25

: 3.2@

541.00
521.27

ﬂz‘%ﬂ WRUNINHAN T

32 05 92561 ¢ 521.00 | .528.09

524.43

486.00
486.80
504.80
509.40
519.40
537.40
534.40
471.60
478.58
493.80
515.60
501.40
526.00
494.60
512.00
528.60
528.40
515.08
524.80
525.45

16. 1 %%EEI 5[@!' 509.71

(19.01) (18.18) (18.13) (18.09)

(I7.77)

(19.29)




Table 2 Individual baseline melanin values of subjects in group B

124

Volunteer No. Left orm e Ll

Week -2 Week-1  Week0 | Week-2 Week-1 Week0
B1 487.00  490.60  482.80 | 489.00  489.20  480.00
B2 49580  500.80 49520 | 498.80  493.80  494.00
B3 50420  505.00 49540 | 502.60  508.80  497.40
B4 516.60  509.80 51000 | 51520 51580  511.00
B5 51920  523.40 3 152 52160 52880  526.20
B6 535.20 0074753580 53940  538.40
B7 543.60 : 40  541.00  542.80
BS 482.80 486.60  484.80
B9 494.00 495.80  496.20
B10 504.00 513.80  500.80
B11 515.40" 51920  513.20
B12 520.40 53920  530.80
B13 535.60 53720  536.00
B14 498.20 50140  491.60
B15 506.40 507.20  506.80
B16 510.007— Fd——504:60—4=bifb0= 51960  508.00
B17 529.40 .om 53240  529.80
B18 50520  507.20 50840 | 512.60 51060  511.80
529 LG Y e o
B20 501.00 49620 | 49960 | 513.80 , 49660

"l wwaw A

(16.80) (14.70) (18.54)

(17.55)

(17.43)

-]QW E}ﬂﬂ Ejs1o.91

(18.56)
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Table 3 Individual baseline melanin values of subjects in group C

Left arm Right arm
Week -2 Week -1 Week 0 | Week-2 Week -1 Week 0

Volunteer No.

C1 481.20 480.40 478.20 483.00 492.80 479.20
C2 497.00 498.00 492.40 498.00 500.60 499.80
C3 505.40 510.80 507.00 504.40 501.60 503.20
C4 516.20 514.80 514.20 516.40 518.20

C5 523.40 520.20 527.60 35.20 531.80 538.80
- C6 529.40 533.40 522.80
Cc7 542.20 [2.2( 60 el 539.40 539.00
C8 483.40 ‘- 492.80 486.60
493.40 493.40
503.80 494.40
513.40 508.40

530.00 524.20

C9 491.80
C10 501.80
Cc11 504.20
C12 535.20

C13 535.00 532.00  528.80
Cc14 488.40 /.86 493.00  496.00
Cc15 51240 & 40 | 50500  498.80
C16 520.807 ¥ 52000 517.00

c17 509.609 520.00 e 9.00-m 528.60 538.20
C18 507.20 #549.00 509.8Q.

cto ﬂe‘H 2l 53l Elstaea) |

C20 5 3.40 507.00 (499 80

509.00 509.80 503.20

ﬂa ﬂg% 519.00

50120  508.60
MeiTa s

(SD) 9 (17.36) (16.49) (16.70) (16.93) (15.55) (17.92)
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Table 4 Individual baseline melanin values of subjects in group D

Left arm Right arm
Week -2 Week -1 Week 0 | Week -2 Week -1 Week 0

Volunteer No.

D1 491.60 488.40 480.60 485.20 487.40 480.80
D2 499.20 499.00 494.00 500.00 494.60 492.80
D3 510.80 508.60 509.80 508.00 513.00 507.80
D4 - 515.80 515.20 510.20 519.80 515.60

D5 512.60 522.60 2 23.60 520.80 519.20
D6 ~536.20
D7 501.00

531.60 534.20
493.80 488.80

D8 51160  503.60
D9 515.4 52320 525.60
D10 524.40 52440 526.20
D11 530.40 536.40  520.20
D12 496.60 507.40  500.20
D13 552.80 _ _ 53540  529.20
D14 52660 525 . 7 -»5 526.40  522.20
D15 524 69 53589  533.11
D16 504.807  504.8C ) 151280 507.40
D17 506. 209 528.60 ol s:000 51040
D18 50460  503.60
v G TSRS, S
D20 50600 50240 ¢ 50140 | §0280  500.20/ 49840

51 513.19
(SD) (15.29) (14.68) (15.52) (15.37) (14.66) (16.21)




Individual melanin ( thema ._ emale volunteers for
0.50% Puag-Haad (g \
0.25% Puag-Haad (g
0.25 % Licorice extra
3.00% Kojic acid{group
Skin color was evaluated#on with Mexameter MX 16

described in methods.
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0.50% Puag-Haad (grou |

0.25% Puag-Haad

0.25 % Licorice extigt

3.00% Kojic acid (g

Skin color was evaluatéd o with Mexameter MX 16

described in methods.
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Appendix 11l

Individual % tyrosinase inhibitory activity of

0.25% Puag-Haad solution in various types of antioxidants were prepared in the same

coded as follows:

P = 0.25% Puag-Haad J\ | / /

P+A1 = 0.25% Puag-Haad iun n@

P+A2 = 0.25% Puag-Ha :- hydrc ole (BHA)

P+A3 = 0.25% Puag-H. '

P+A4 = 0.25% Puag-H 0.10% BHA
= P+A1+A2

P+A5 = 0.25% Puag-Haad 3.+ 0.05% EDTA
= P+A1+A3

P+A6 = 0.25% Puag-Haa
= P+A2+A3

P+A7 = 0.25% Puag-Haad + Q ite + 0.10% BHA +0.05%EDTA
= P+ A1+ A2+ A3

\ y;ifi—u i': ‘
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Table 1 Stability of Puag-Haad with and without antioxidants as determined from %

tyrosinase inhibitory activity at room temperature (ambient 27 °C)

Week 0
Test P P+A1 P+A2 P+A3 P+A4 P+A5 P+A6 P+A7
1 7510 73.88 67.70 69.81 7157 7239 63.43 82.09
2 7146 7176 66.97 66.45 69.03 73.13 6343 79.85
3 7223 7410 64.82 70.91 7015 7463 69.40 84.70
Mean 7293 7324 66.50 69.05 7025 73.38 6542 82.21

(SD) (1.92) (3.45)  (2.43)
Week 4
Test P P+A6  P+A7
1 60.07 63.01  84.47
2 63.03 65.90 78.56
3 58.23 64.43 83.73
Mean  60.44 64.45 82.26
(SD) (2.42) (1.45)  (3.22)
Week 8
Test P P+A6  P+A7
1 49.47 5496 75.84
2 53.74 5652 7584
3 53.02 56.80 78.11
Mean  52.08 56.09 76.59
(SD) (2.29) (0.99)  (1.31)
Week 12 - »
Test P TG AC LRV ) ANE] PG QPA6  PeAT

51.98 q) 62.8 54.20 58 43 6644 6334 5317 73.86

» AN B SR i )

Mean %4762 64.31 56.88 66.36 66.27 60.64 53.97 7222
(SD) (3.78) (1.55) (1.69) (2.20) (0.62) (2.34) (2.02) (3.43)
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Table 1 Stability of Puag-Haad with and without antioxidants as determined from %

tyrosinase inhibitory activity at room temperature (ambient 27 0

Week 16
Test P P+A1 P+A2 P+A3 P+A4 P+A5 P+A6 P+A7
1 5125 5827 5426 5949 6471 6255 5429  66.55
2 4925 5621 5854 5499 6351 6013 57.03 67.26
Mean 5025 5724 56.40 5724 64.11 6134 5566 66.90
(SD) (1.41) (1.45) (1.71) (1.93) (0.50)
Week 24
Test P P+A1 P+A6  P+A7
1 38.19  45.83 50.17  56.33
2 3523  46.27 0.15 48.86 57.36
Mean 36.71 46.05 5118 4952  56.85
(SD) (2.09) 0.3 (0.9_1_3) (0_;;7_3)
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Table 2 Stability of Puag-Haad with and without antioxidants as determined from %

tyrosinase inhibitory activity at 45 °C

Week 0
Test P P+A1 P+A2 P+A3 P+A4 P+A5 P+A6 P+A7
1 7510 73.88 67.70 69.81 7157 7239 6343 82.09
2 7146 7176 66.97 66.45 69.03 73.13 6343 79.85
3 7223 7410 64.82 7091 7015 7463 6940 84.70

Mean 7293 65.42 82.21
(SD) (1.92) (3.45) (2.43)
Week 2
Test P P+A6  P+A7
1 63.26 65.91  81.00
2 62.86 6126 74.25
3 64.30 58.32  83.60
Mean  63.47 61.83 81.29
(SD) (0.74) (3.83) (2.19)
Week 4
Test P P+A6  P+A7
1 53.70 62.71  81.95
2 51.39 55.45 78.98
3 56.01 67.00 79.31
Mean  53.70 61.72  80.08
(SD) (2.31) (5.84) (1.63)
Week 6 ‘ o
Test P ‘ PYA4L) P+A5| CP+A6  P+AT7

1 5044 U5519 56, 07 @5 56 63 70 68.22 61 1 67.74

: TRRITEUIE ﬂﬂ’liﬁﬂ rass

Mean 5266 57.59 57.94 63.33 6431 6921 6253 72.02
(SD) (1.97) (2.10) (2.15) (2.94) (0.63) (1.46) (1.24) (3.72)
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Table 2 Stability of Puag-Haad with and without antioxidants as determined from %

tyrosinase inhibitory activity at 45 0

Week 8
Test P P+A1 P+A2 P+A3 P+A4 P+A5 P+A6 P+A7
1 51.62 4478 5024 56.98 5795 5506 6123 60.56
2 53.55 48.64 5217 5570 59.87 61.16 57.44 59.92
3 5291 48.64 4767 56.98 58.27 55.06 59.65 60.56
Mean 5269 47.35 50.03 56.55 58.69 57.09 59.44 60.35

(SD) (0.98) (2.25) J : (1.90) (0.37)
Week 10

Test P P+A6 P+A7

1 55.17 49.27 5245

2 57.09 46.97  56.30

3 55.75 50.87 57.47

Mean  56.00 49.04  55.41

(SD) (0.98) (1.96) (2.63)
Week 12

Test P P+A6  P+A7

1 44.74 4320 50.14

g 43.18 4320  51.91

3 40.94 4357 5115

Mean 42.95 4333  51.07

(SD) (1.91) (0.21) (0.89)
Week 16

Test P | , +A6  P+A7

1 44.90 15 L/ 48155 %7.03 52.07

2 45.87 1.01 4458 50.8 55.7Qs, 52.09 4426 49.20

.




154

Table 2 Stability of Puag-Haad with and without antioxidants as determined from %

tyrosinase inhibitory activity at 45 °C

Week 24
Test P P+A1  P+A2 P+A3 P+A4 P+A5 P+A6 P+A7
1 2831 3824 3533 3561 4256 40.85 36.38 40.29
2 28.00 36.55 37.75 36.01 40.83 42.19 34.92 43.48
Mean 28.16 3740 36.54 3581 4170 4152 3565 41.89
(SD) (0.22)  (1.200 (1.71)  (0.28) (0.85)  (1.03)  (2.26)

(1.22)
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