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Abstract

This research aimed to study the process of increasing the number of shades of natural dyed silk from seeds of annatto
tree, color values, color fastness and light; and the prototype of dyeing process for household industry compared to
the lab test. The method of conducting the research consisted of the process of adding shades of silk yarn dyed from
natural materials, namely, Burma Padauk’s bark, Yang’s bark, Fang heartwood, Bombax’s bark and Butterfly Pea’s
flower, wavelength measurement based on CIELAB color system to identify color value, color fastness to washing
and light fastness test, and comparing the color value obtained from household dyeing process with the laboratory.
Results showed that the process of increasing the number of shades of natural dyed silk from seeds of annatto tree
with the five natural materials, as a result of dyeing, 63 silk samples were obtained according to all the dyeing
conditions. The best shade multiplication process caused by the dyeing process with water to dye the seeds mixed
with 0.05% alum. exhibited the color values of silk yarn dyed with annatto seed dye in terms of lightness (L*), green/
red (a*) and blue/yellow (b*) were as L* = 68.98-68.99, a* = 27.70-27.75 red, caused by the dyeing process with
dye from the Fang heartwood mixed with 0.05% alum, followed by alum seed dye mixed with 0.05% alum, (b* = 42.99-
43.00; yellow) caused by dyeing process with The annatto seed dyeing water mixed with 0.5% Cu. The color strength
of the silk yarn exhibited “very good” to color fastness to washing, to rubbing (color staining), while the fastness to light

had “fair’color fading; the prototype of dyeing process for household industry yield no difference color to the lab test.

Keywords: Shade, Silk, annatto tree seeds
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Figure 1 Six material types used in this experiment.
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2 @etd fa 1) Mmydenaisindauuaaduaanauny
838U 0.05% v ivendulnufidnanuainanniiga
2) midaumeihdauuiafuaananiu Cu 0.5% azyil
a v a A A tﬂl
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Shades of the silk thread from the process of increasing the number of natural dyes from the annatto tree

Sample Number

Dyeing process

Silk shades

1 Dye from the annatto tree seeds mixed with 0.5% Cu

2 Dye from Fang wood mixed with 0.05% alum, followed by the annatto tree seeds dye mixed

with 0.05% alum

3 Dye from the annatto tree seeds mixed with 0.05% alum

nansdnuAFuasdunnafidanarsiidandan
WAARILER

fhainsh 2 adddvondulnauiledanuaing
(L% mﬂﬁqﬂ WU 68.99 + 0.01 daudnagefi 1 298

AAUAI-1T87 (a%) ¥Infiga Wi 27.73 + 0.03 Luws

= g [

dl a A A qu’ a dl
FUAY WazdIae9i 3 AzldFnies-idu (b*) i nfiga
Winfu 43 + 0.01 LHuta9Enies (Table 2)

Table 2  The color values of the silk threads dyed with water staining from annatto tree seeds.
Sample ] Color value (% S.D.)
experimental process
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Table 3

A process of increasing shades after dyeing with 67
annatto seed (Bixa orellana Linn.)

The color adhesion and fastness to washing and light of silk threads.

Color fading

paint staining on the material

experimental process washed at 40°C

wood nylon sillk cellulose color fastness
acetate to light
Padauk bark dye mixed with Cu 0.5 %
followed by annatto tree seeds dye mixed 4-5 5 5 5 4

with Cu 0.5 %.
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Figure 2 The prototype of dyeing process for
household industry compared to the lab test
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Abstract

This article aims to present a job shop scheduling program with a genetic algorithm for multi-objective function
construction based on sand pile theory. The results revealed that the convergence performance of the genetic
algorithm from the multi-objective function construction based on sand pile theory was higher than non-dominated
sorting genetic algorithm Il. Therefore, it is suitable to find the optimal re-scheduling scheme under multi-factory job
shop scheduling conditions. The results of testing the technology acceptance revealed that the acceptance of program
overview, the acceptance of program steps execution and the acceptance of program design were very appropriate.

The acceptance of general characteristics was most appropriate.

Keywords: Job shop scheduling program, sand pile multi-objective genetic algorithm, multi-objective function
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Maximize(or minimize) : {f; (x), fo(x), ... frn ()} (1)
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i=1,2,...,m
L
L + + =
&

Figure 1 Sand Pile Theory
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Figure 5 GASPM Data Processing Add-on
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Table 1 Multi-Objective Description

DTLZ Objective function
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Table 1 Multi-Objective Description (continue)

Objective function
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Table 2 The Results of Answer Performance

DTLZ/

Algorithm Performance
Convergence Spread
Mean Variance Mean Variance
GASPM 0.0011 0.00092 0.1089 0.09674
1 NSGAII 0.0025 0.00145 0.6914 0.00145
GASPM 0.0007 0.00027 0.0178 0.00574
’ NSGAII 0.0017 0.00090 0.5428 0.50476
GASPM 0.0012 0.00020 0.0440 0.01286
’ NSGAII 0.0018 0.00072 0.3377 0.43764
GASPM 0.0014 0.00102 0.1101 0.04978
) NSGAII 0.0041 0.00130 0.6958 0.38014

Table 3  Testing of Answer Performance with Appropriate Production Functions

DTLZ/
Algorithm Performance
Convergence Spread
Mean Variance Mean Variance
GASPM 0.001463 0.00102 0.0789 0.09679
1 NSGAII 0.003325 0.00155 0.6614 0.00150
GASPM 0.001862 0.00112 0.0801 0.04983
? NSGAII 0.005453 0.00140 0.6658 0.38019
* Answer performance from customer’s former requirement,
** Answer performance from customer’s new requirement
Table4  Testing of Technology Acceptance
Items Mean SD Suitability Level
1. Program Steps Execution
1.1 Program Objectives 4.47 0.72 High
1.2 Consistency of the Objectives with the program 4.29 0.77 High
1.3 Easy to Use 4.06 0.43 High
1.4 Timely Processing 4.59 0.51 Highest
3 4.35 0.61 High
2. Program Design
2.1 Font
2.1.1 Size 4.53 0.51 Highest
2.1.2 Style 4.71 0.47 Highest
2.1.3 Theme 4.24 0.44 High

2.1.4 Color 4.35 0.93 High
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Table 4  Testing of Technology Acceptance (contunue)
Items Mean S D Suitability Level
2.2 Descriptive Image 4.53 0.62 Highest
2.3 Clear Color of Font, Number and Image 4.41 0.51 High
Total 4.46 0.58 High
3. General Characteristics
3.1 Easy and Convenient 4.75 0.29 Highest
3.2 Suitability for Use 4.75 0.29 Highest
3.3 Relationship of the lllustration with the Content 4.75 0.29 Highest
Total 4.75 0.29 Highest
4. Program Overview
4.1 Procedure 4.47 0.59 High
4.2 Easy to Understand Language 4.47 0.59 High
4.3 Clear lllustrations 4.47 0.59 High
4.4 Appropriate lllustrations 4.47 0.59 High
Total 4.47 0.59 High
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Abstract

This research is to study factors affecting drying of Pathum Thani 1 paddy using a pneumatic dryer with a curved
drying pipe to investigate influences of flow rate of paddy, hot air velocity, and drying temperature on reducing moisture
content of Pathum Thani 1 paddy with initial moisture content of around 29 to 30% (w.b.) using drying time of 60 min.
The experimental conditions of drying are carried out at the paddy flow rates of 114, 167, and 221 kg/h, the hot air
velocities from 19 to 21 m/s, and the drying temperatures from 60 to 130°C. The experimental results show that the
final moisture content of paddy decreases as the flow rate of paddy and the drying temperature increase. However, it
is found that the hot air velocity unclearly affects the final moisture content of paddy. The lowest final moisture content
obtained in this study, 12% (w.b.), occurs at the paddy flow rate of 221 kg/h, the hot air velocity of 19 m/s, and the
drying temperature of 130°C.

Keywords: Pneumatic Dryer, Curved Drying Pipe, Drying, Paddy, Moisture Content
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Figure 1 Schematic diagram of a pneumatic dryer with a curved drying pipe
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Figure 2 Relationship between the final moisture content and the drying temperature at ¥, = 19 m/s
for the different flow rates of 114, 167, and 221 kg/h
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Figure 3 Relationship between the final moisture content and the drying temperature at ¥, = 20 m/s
for the different flow rates of 114, 167, and 221 kg/h
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Figure 4 Relationship between the final moisture content and the drying temperature at ¥, = 21 m/s
for the different flow rates of 114, 167, and 221 kg/h
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Figure 5 Relationship between the final moisture content and the drying temperature at F. = 114 kg/h
for the different hot air velocities of 19, 20, and 21 m/s
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Figure 6 Relationship between the final moisture content and the drying temperature at F, = 167 kg/h
for the different hot air velocities of 19, 20, and 21 m/s



Vol 41. No 2, March-April 2022

Figure 7 LEAIANNUFNABTITZHINIUTU T
mm%uq@ﬁﬁﬂﬁuqmwgﬁauuﬁaﬁ F. = 221 kg/h 289
ANNLTIIMNATEY 19, 20, WAz 21 m/s WUTQMNYA
a‘uLLﬁaﬁLﬁ'uga%m:dmalﬁﬂ%mmmm%uq@ﬁmmm
Frdenansd uazfienuionmaian 20 mis WU
ﬁﬂ‘%mmmw%uq@ﬁwﬂmﬁlwﬁwqm%gﬁauuﬁa 60
f9 80°C TwamefienuiFronmason 19 uaz 21 mis 1w
wwlitufisenndasin uaﬂmﬂﬁyfulumdqmﬂgﬁauuﬁa
80 f14 130°C WuIANNLTIIMATEN 20 Uaz 21 m/s

Factors affecting drying of Pathum Thani 1 paddy using 87
a pneumatic dryer with a curved drying pipe

fSinmenuinilndidssiu dslassruanuiienme
fou 21 m/s THHaRANIN WONIINUWINNNANITNARES
WS Meatas 19 mis neliiAnUsunmanu
qﬂﬁmﬁwﬁqmmﬁmw wazdsusasliifiniinsia
anuiomeasauin 19 mis WinadeUsunmnnudn
gavne udasnslsimufisannilnavesdnilden 221
kg/h Wudiauiiieaian 19 m/s uazgmnnlay
ws 130°C aansnauuisndanlvdysunannudn
ﬁg@]ﬁmeﬁwﬁq@ﬁa 12% (w.b.)

F, =221 kg/h

30
26
S 22
=
N
:\. 18~
—O—V,=19m/s
14 4 —O— V,=20m/s
—— V,=21m/s
10 T T T T
40 60 80

100 120 140

T,(°C)

Figure 7 Relationship between the final moisture content and the drying temperature at F, = 221 kg/h

for the different hot air velocities of 19, 20, and 21 m/s
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Abstract

The goal of this study was to study the thermal efficiency enhancement of a heat pipe evacuated-tube solar collector
by installing a compound parabolic concentrating (CPC) reflector. The reflector was composed of two distinct materials:
galvanized sheet and stainless steel sheet. Eight vacuum glass tubes with inner and outer diameters of 33.80 mm
and 47.20 mm, and a length of 1,836 mm were utilized with a CPC reflector height of 86.20 mm. The results of
studies comparing the thermal efficiency provided by solar water heating system (SWHS) with and without CPC reflectors
revealed that installing CPC reflectors could increase the heat quality produced by the SWHS. When CPC reflectors
made of galvanized sheet were used, the system’s thermal efficiency reached its highest. In addition, when it achieved
the highest hot water temperature that the system could provide. The method utilizing CPC reflectors constructed of

stainless steel sheets was discovered to be the most appropriate.

Keywords: Solar Water Heating System (SWHS), heat pipe evacuated-tube collector, Compound Parabolic

Concentrating (CPC) reflector.
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Figure 3 Length of the CPC reflectors when installed
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Table 1 Initial temperature, final temperature, thermal energy, and efficiency of the systems (without CPC reflectors)
Flow Initial Final IT Coll Effth
Date

(LPM) (°C) (°C) (Wim?) (kJ) (%)
14-Aug-2021 1 31.57 43.40 525.98 4,946.33 18.27
25-Aug-2021 1 32.93 44.90 529.95 5,002.07 18.33
Average 32.25 44.15 527.97 4,974.20 18.30
19-Aug-2021 2 33.43 47.00 693.63 5,670.87 15.88
20-Aug-2021 2 32.37 45.90 708.21 5,656.93 15.52
Average 32.90 46.45 700.92 5,663.90 15.70
23-Aug-2021 3 33.30 48.40 807.89 6,311.80 15.18
24-Aug-2021 3 33.67 48.20 775.07 6,074.93 15.23
Average 33.49 48.30 791.48 6,193.37 15.21

2. n3dh annuiRenfinduuunasauilgyyinie
wiariaaNNTow HAnsAnRILHRaETawSIRoins
wuugtilsznauwislumfivinenudndonsd
NANNIANENLEAIAS Table 2 uae Figure 7 Wu
o ﬁﬁmwmﬂmmaaﬁwmﬁuﬁsulmzuuwhﬁ'u 1 LPM
i:um:ﬁﬂi:fﬁﬂ‘ﬁmwL"Edmm%aumﬁsgaﬁq@agﬁé’aﬂa:
18.80 7098911 fiB ﬁﬁmwmﬂmmmﬁmgm’mu 2 U8z 3
LPM ﬁlzﬁﬂizﬁ'ﬂ%mwL%aﬂ'a’mi”aw,a,?iﬂagﬁﬁ’aﬂaz 17.76
LRz 14.86 IURIAL I:ﬂﬂﬁé’mﬁmﬂmﬂuaaﬁmquﬁw
luszuuvindy 1 LPM s:um:mmmLﬁ'uqmﬂgﬁﬁﬁau
laasisudn 30.87 °C 1ilu 43.00 °C wWioAaTlunEsnn

anufanfissuumansonaale 5,071.74 kJ (0.22 kW )
Welasusunmsiseniing 522.32 Wim? figasinilng
maaﬁm&guﬁﬁﬂm:ummﬁu 2 LPM 320U9zmansnLiial
qmwnﬂﬁﬁﬁaumﬁﬂﬁuﬁu 29.93 °C luilu 43.65 °C %38
Aaudunasnuanuieuiissuumansonaald 5,733.57 kJ
(025 kW ) HoldSunsunmisaenfiagd 630.64 Wim? waz
ﬁé’mwms"lmamauﬁmyuﬁmﬂmzuuwﬁﬁu 3 LPM 2UU
azmmmLﬁ'uqmwgﬁﬁﬁaumﬁﬂﬁuﬁu 29.75 °C lhilu
43.30 °C WaaAadunas AU fauiiszURINTaNE®
¢ 5,663.85 kJ 1ialaSuLSunmSiFoniing 738.57 Wim?



Vol 41. No 2, March-April 2022

Thermal efficiency enhancement of a heat pipe evacuated-tube solar 97

collector by installing a compound parabolic concentrating reflector

S0

—— Hot water inlet - - - Hot water sutlet

S
W

&
=
T

[
n
i

Temperature (° C)

W
=
T

L

08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

(a) 14 August 2021 (1 LPM)

50

T
—— Hot water inlet - — ol water outlet

C)
=
wn

S
=
T

Temperature (°
s
W

w
=
T

L

08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

(b) 25 August 2021 (1 LPM)

1500 T 50 -
. ——Salar radiation - - - Ambient temperature| 18]
o . S
E1250 5l
= -]
= 1000 - =
s 750- =]
]
3 £
E s500- -
£ 2
= 250 ]
o g
. <
08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time
1500 ' ' | I 50
. ——Solar radiation - - -Ambient temperature (]
« - <
E 1250 45 z
= =1
Z 1000 - A
= 40
= s
S 750 - B
] =35 g
£ 500 =
= S
2 250 30 2
& ]
1 1 1 L L -
08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time
1500 i 50
. ——Solar radiation - - - Aubient temperature
“g 1250

=

=

=
'

Solar radiation (W/m
2
—
Ambient temperature (¢ C)

500
250
.
08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

50 : .
—— Hot water inlet = — Hot water outlet

=)

Tus

2

240

g

5

£

Eas

2

08:24 09:36 10:48 12:00 13:12 14:24 15:36

Time

(c) 19 August 2021 (2 LPM)

50 : : :
—— Hol water inlet = = Hot water outlet

=)

Tas

2

=R

8

g

=

E 35

08:24 09:36 10:48 12:00 13:12 14:24 15:36

Time

(d) 20 August 2021 (2 LPM)

1500 50
—_ —— Snlar radiation - - - Ambient temperature| @)
“g 1250 L=
= 2
< 1000 2
E E
= @
= 750 =y
= =]
g g
o 500 - =
- =
= 2
= 250- =
7 u B
, s

08:24 09:36 10:48 12:00 13:12 14:24 15:36

Time
1500 T T ' T 50

!
| — Sular rudintion -

=

v

=
T

1000 -

Solar radiation (W/m 2)
b
3

Ambient temperature (° C)

500 -
250 1
08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

50

—— Hot water inlet - —  Hot water outlet

Temperature (¢ C)
e - e
h = th

[
=3
T

'

08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

(e) 23 August 2021 (3 LPM)

1500 T T 50

—— Solar radiation - - Ambient temperature

)

(W/m~)
B
=

-
1000 -

-
o
=

Solar radiation
[ERT
'3 =3
= =
T

Ambient temperature (° C)

'
08:24 09:36 10:48 12:00 13:12 14:24 15:36

50

'
—— Hot water inlet = = Hot water outlet

Temperature (° C)
T - -
w =l th

w
=)

. . .
08:24 09:36 10:48 12:00 13:12 14:24 15:36
Time

(f) 24 August 2021 (3 LPM)

Figure 6 Solar radiation (W/m?), ambient temperature (°C), and hot water temperature (°C) when the solar water heating
system (SWHS) without CPC reflectors
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Table 2 Initial temperature, final temperature, thermal energy, and efficiency of the systems (with CPC reflectors
and galvanized sheet are used)
Fl I Eff
Date ow Initial Final T QCoII th
(LPM) (°C) (°C) (W/m?) (kJ) (%)
2-Sep-2021 1 31.80 42.20 462.94 4,347.20 18.24
3-Sep-2021 1 29.93 43.80 581.70 5,796.27 19.36
Average 30.87 43.00 522.32 5,071.74 18.80
6-Sep-2021 2 29.63 43.70 592.37 5,879.87 19.28
7-Sep-2021 2 30.23 43.60 668.90 5,587.27 16.23
Average 29.93 43.65 630.64 5,733.57 17.76
11-Sep-2021 3 29.50 40.90 633.61 4,765.20 14.61
18-Sep-2021 3 30.00 45.70 843.53 6,562.50 15.11
Average 29.75 43.30 738.57 5,663.85 14.86
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Figure 7 Solar radiation (W/m?), ambient temperature (°C), and hot water temperature (°C) when the solar water heating
system (SWHS) with CPC reflectors (galvanized sheet are used)
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Figure 8 Solar radiation (W/m?), ambient temperature (°C), and hot water temperature (°C) when the solar water heating
system (SWHS) with CPC reflectors (stainless sheet are used)
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Table 3  Initial temperature, final temperature, thermal energy, and efficiency of the systems (with CPC reflectors
and stainless sheet are used)
Fl I Eff
Date ow Initial Final T QCoII th
(LPM) (°c) (°c) (W/m?) (kJ) (%)
29-Sep-2021 1 31.43 46.70 893.76 6,381.47 13.87
30-Sep-2021 1 33.07 48.40 884.86 6,409.33 14.07
Average 32.25 47.55 889.31 6,395.40 13.97
4-Oct-2021 2 32.00 46.60 822.68 6,102.80 14.41
5-Oct-2021 2 3270 46.90 873.08 5,935.60 13.21
Average 32.35 46.75 847.88 6,019.20 13.81
6-Oct-2021 3 3377 34.50 763.94 5,280.73 13.43
7-Oct-2021 3 32.50 45.60 784.93 5,475.80 13.55
Average 33.14 40.05 774.44 5,378.27 13.49
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wae 319 Wlwuas mnﬁuﬁwmsaﬁﬂﬂﬁwmﬁaL‘ﬂuqm@h%'uLﬁ]as”sNﬁ'ﬂﬂﬁmaauqmamﬁamammmw Mataluas
MINARDUANNAINIILITD freeze thaw cycle INMNWANIINARBINLINEIRNANURBNUBTHUNAGBADNIHRAINUAS
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VRt 0.5% waz 1% Carbopol® 940 ﬁmmmﬁaﬁg\ﬁaaagm@‘iﬁu
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Abstract

Tinospora crispa (L.) Miers ex Hook. f. & Thomson has been widely used for a long time. The study showed that
active ingradients from stem of T. crispa contain anti-inflammatory activity. The purpose of this quatitative research
was to compare maceration and soxhlet extraction methods in the extraction of bark from T. crispa with 95% ethanol
and to develop gel formulation with T. crispa ethanolic extract for inflammatory acne. The extract was analyzed by
UV-VIS spectrophotometer at wavelength 292 and 319 nanometer. Then, the extract was developed into gel formulations
which were determined physical properties, chemical properties and stability tests by freeze thaw cycles. The results
showed that the T. crispa extract with maceration method and soxhlet extraction method had %yield (w/w) 18.81 and
11.05, respectively. The difference of %yield was 7.76. Therefore, the researcher used the bark T. crispa extract by
maceration method to prepare gel formulation with 5% crude extract of T. crispa which were conducted stability tests.

The results presented the stability of both gel formulations from T. crispa extract with 0.5% and 1% Carbopol® 940.

Keywords: Tinospora crispa, gel formulation, inflammatory acne
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Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F.

& Thomson extract for inflammatory acne
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Figure 1 Chemical constituents of Tinospora crispa

105



106  Saengpen Inprasert et al.

(%

I3 Aa o
anlszdasAn3IdvY
Q [
= =} = ad Qs
1. Lﬁﬂﬂ'ﬁﬂﬂ’]ﬂ"lLLﬂzLﬂiﬂﬂL‘ﬂUU?ﬁﬂqﬁaﬂ@]Lﬂﬁaﬂ
UDTNAlas3T Maceration extraction Waz3T Soxhlet

extraction

2. Wasnansanaanifenuassinean e W Waiuwn
daliilundadmeiaadidnaululuuuiag

a ad 4 o
LL%?ﬂﬂﬂq@Qﬂlﬂﬂ']ﬂaﬂ
lumuwvasnatnnsiadidniiaandan i
2 A o A a @ A0 A ' A o
mwmwwmhmuua:mmLﬂ@aanggymmwalﬂmuu
r
f

[%
=

naaIuandaN luinoanuvaaARAIRTTIAKON daN

'
P

lodufudazdunisasinamea i auaz AU ALK
ldwindu vsnaluniaeziidenladuwanialug uaz
WLURN LS (Do et al., 2009; Udompataikul,
2018; Ali et al., 2019) Fomsndanuiiusnadunin
Ievioy duwisdng Anuds ldves dun USnmnmas
nihanuazlna

NabNNISLAARIUTINaUGIY 4 Tuaan

[
a A

(Techasatian, 2016; Udompataikul, 2018) a9 Ap
1) danluduains sebum RNANATH
lagunadilasdonladuaziainiioitas
lavassnumstduiiuazfidu mysnslviulosdanlodn
azifintulasnisnszduuasgailuunaulasiauda:
RTEGIA RIS PR b B3 FITNIITNNUR D9, B3 Lha931n
Inmsfvusdasvasszuuaaslunlusione

2) anuRaUn@Vas Follicular keratinization

AAAMVRAUNAVDINITRUIFIVDILTAR NN
LaziNI&319 Keratin U%nmgywuﬁﬂﬂﬂ@ lAAams
DAAUVDILTARRINIITY

3) wuafil3e Propionibacterium acnes

Lﬂ%LL‘LIﬂ'ﬁL%U“?iﬂ’]ﬁﬂﬂ%ﬂ%g‘lqm“ﬂ% Tuszozusndi
Guiesinazanalinuide udluszasAnunsdniay
azasInLLUaREusiadusmnann woefiGusiia
ﬁa:nﬁzﬁuwﬁasﬁﬁﬂLﬁamnaawﬁﬂﬁa Monocyte L&
Neutrophil lﬁ%fi’d Inflammatory Mediator 19 31nXe
% IL-12, IL-8, uaz TNF 1iludn S9azreliiAnnsaniay
I

4) ManadJAsenaniay (Inflammation)

[ '

dudfAsenfineuauasesaas ilaibenie
ilaafianoudn Seinesdanwazaimsmanaiindete
LM LAILRZIaN Lﬁarﬁw;ﬁ Uéuaaﬂwmmﬂmmu CRREaR
970 Adrenal Gland waz Gonad znizeuliidanludud

J Sci Technol MSU

muﬂﬂlmy‘ﬁu dowwasrasdenauiimsironnniaUnd
a:ﬁﬂﬁﬁ@msq@é’uﬁu’%nmmaaaﬂmaugymudmﬂﬁ
ladu Lmaﬁﬁmﬁf\aﬁ%q@aaﬂm%amsJLLé"J LaZLUATILIEY
fianisgaduliaannszunafiau Comedone Zafle
Huduinfierasd WedenlaTuinsnaaluiuunna
WAuldazinldiAansazanlu Sebaceous Follicle ann
Comedone azagnswalnaduinliifansdniaud
U3t Sebaceous follicle wuafii3e Propionibacterium
acnes % Anaerobic, Gram-positive Diptheroids L8
Colonize aglugunu axdnsiRusmaninndwdaiia
MIBNLFLLAZIZIAANIZUIUNNINTZG U Neutrophil e
ﬂ”li‘lﬁél'd Lysosome ldlian13dniausay Sebaceous
follicle 8n1989vinmind a$19 Enzyme lipase dog
Triglycerides ludanlvduliidu Free fatty acid %aﬁ’ﬂﬁ
ianseniauveddeyladn dnsanauagaIudn
VIR NeziAmdu duueas (Papule) nIagunuas
(Pustule) udtnagfnasidazidiwiuiouuin (Nodule)
w38 4&7 (Cyst)
nTuaaufingIunsdniguaziinaniie
\Fauuefii3s Propionibacterium acnes SmMTfinduan
mﬂ%mzmzﬁu Macrophages ltaganfiunfiausiim
ARANTINEY LAANTZUINNT Phagocytosis LNaN1Y
wdvesEauuafii3uns: Membrane nazguliiians
aaisasas Proinflammatory enzyme o Macrophages,
Neutrophils W&z Dendritic cell NRWABLLATIIOURY 22
finsUdeslusfuvesntauaasuuafisou1iainaanan
%ﬂﬂsﬁummﬁmmmmﬁ:mﬁnLLazmzéjuLsnaéslmzuu
Qﬁéjuﬁ'ulﬁmauauaoﬁﬂmﬁﬂmié’nLauﬁwmwéﬁ
Chemical mediators Lﬁw%uﬁﬂﬁw L% Histamine, Nitric
oxide (NO), Prostaglandins E2 (PGE2) LLa¢ Leukotrienes
1udn (Wetwitayaklung, 2012) Foruannfinanunms
V‘iﬂﬁLﬁ@mmmﬁwaaLﬁaﬁuLSﬁaﬁLLa:msvlﬂéTug’dms
Hauanwvaslusdusoinazdunalnlunisdiunis
anLFUVBILBILIWG (Hipol et al., 2012)

NIDULWBIAANIITIVY
MIANBINUITB AT ammmmamqmﬁamlu

IO

o &

1389709NIRNATIFIALINNUATZANAG8MYINazaNE
95% Ethanol WazmMIANHIMIGIgaIdIsUIIaUEIEIAG
walildgasdrsuifanumanzandanisiianldidu
NEOA M ENIURINI lasiniInagaunnuasaalay
U A A a €nl'
143313 Freeze thaw cycle waziiwinfiiaasnlslunns
FANAAIUANNAIT WA FNBUSNIINILNAIN LaAN
anuLduniass (pH)



Vol 41. No 2, March-April 2022

aNaAFINNTIVY
Iumié’ogmﬁﬁu RANIRIINAVBILNARINTD
uWamdasaaine MU uwNRa A manSuFIanaula

25113398

nsneaaef 1 mansuss3sufisudins
gnaldRenuatzinaa189 Maceration extraction Waz3D
Soxhlet extraction lag¥ingn 3 501 GedTuaoum e
My saseluil

1. TAARNNTETA (Extraction)

1.1 FaUdenvasuasziiasgnea: 100 g ld
Erlenmeyer flask LLglﬁﬂﬂﬁiaﬁﬂa’meA% Maceration
extraction Waz 100 g §1WSUNNIRNAGI87T Soxhlet
extraction lagl% 95% Ethanol tJudvinazanslunisana

1.2 #%3U3T Maceration extraction WAnINuaY
mj'w:uzhaﬁaﬁ'@ﬂaﬂe] AWATU 5 T UAITINTAY &%
3%m15 Soxhlet extraction lagvindn 3 sou (eafalase
La2INNINTRS

1.3 dasanannsadlauvin idutudunIas

Rotary evaporator

1.4 Hng1sanawiInazinluusdazaiuilann
fMuaaztUSoURaUUSN MaN TN AN 1o blasnn % yield
2RI FIUVaIURENVRIVDTLNG A3 TNIRNALUL

Maceration extraction ez Soxhlet extraction

2. THABUNITNIAINIIQANAUAIADE
UV-Spectrophotometer

2.1 MIUATRAINIQANAUURIVBIFNTANG
waanuasziaifiafiunmsiienzdmdiumansddny
finulumsariala BATNIINNNIATIIN

2.1.1 dasenavasziNaglIwtdfanun
13891970 95% Ethanol lagiinunnidn Absorbance 7
VANNZEY

Table 1 Working Formula of gel base

Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F.

& Thomson extract for inflammatory acne

2.1.2 d1g1sanadndnzy laoldiaiod
UV-Spectrophotometer

2.1.3 9a1u7inen Absorbance AANNEIAEK
292 1l8¥ 319 nm

2.2 ANTWIANNTNTUALANIZFNFIRSUANT
NARDLAINAIAIY aamsaﬁ'@iugm@iﬁu

2.2.1 1@38% Stock Solution lagi&1I&AN
VBTUWANNFNNL 95% Ethanol ldaTain 1:1 Lathn
'l4J Sonicate anniuTiaun 5 mL 13837197y 95% Ethanol
auflSunasasy 50 mL 92ld Stock Solution fiflaa
\gugn 1 mg/mL wdhandesnaiaedsuduanuda
TRE) &34l A 0.20, 0.25, 0.30, 0.35 Uaz 0.40 mg/mL
AURIAY

2.2.2 aNIRNALARANUTNTUIN A TEA
Tl Lﬂ‘%ad UV Spectrophotometer

2.2.3 Tufinuadn Absorbance vindn 3 sou
lunng anududu

2.2.4 e leunviniilis Standard Curve Ll
AN ULT VT WAV FUFRILNNITNAFALANNAIANIVD
aIANALUgaIRIY

MInaaai 2 ﬂﬂiéﬁﬁ@liﬁﬁ%ﬂﬁ]amiﬁﬁﬂi}’m
UBTHWAG NI Working Formula of gel base lasns
WLy %Carbopol® 940 71 0.5%, 1%, 1.5% uas 2.0%
aNEIGL RemUSInmanIiolaaRdmanzan Nua
nagaumaNuaIalaslzfiuguauiinimoninus:
Usziiinguaudanainiiaisis Freeze thaw cycle 31w%
330U Lﬁaﬁwuﬂﬁﬂuwamﬁmﬁa@%ﬁﬂLaﬂugmmuma
daly Tnpfiduneumssuiiumsdoansg aeaalyil

1. ﬁ”'umaums%&gmw’h%’umamiaﬁ'mmn
UILNA

1.1 mMae3uuLaaii (Rowe ef al., 2012)

1.1.1 T9813018 Working Formula lugay
FTULINN

Working Formula 0.5% Carbopol® 940

1.0% Carbopol® 940

1.5% Carbopol® 940 2.0% Carbopol® 940

107

Carbopol® 940 (g) 0.25 0.50 0.75 1.0

TEA (mL) 0.133 0.300 0.433 0.666

Water add to (g) 50 50 50 50
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1.1.2 MU HWRITABLIAN T ANZTY

1.1.3 ﬁﬂﬂﬂsuﬁuqmauﬁaﬁmﬂﬁ HANWLRE
e laua wazanunitawazanudunsadns

12 maesuuLaain
1.2.1 Fagn3@u Working formula lugas
@3u
1.2.2 % Carbopol® IWsasiin nanaunszita
\eilaideain
1.2.3 8@ Triethanolamine (TEA) Lﬁ;aﬂ%’u
pH uazdalhansnadidulaa

J Sci Technol MSU

1.2.4 ﬁﬂﬂﬂsuﬁuqmauﬁ'@ﬁmmﬂmw
l@wn anunnw & ndu anunita uazaENTAG AL
lawa anudunsasng

1.2.5 Lﬁaﬂgjmmaﬁuﬁmm:auﬁagm@‘iﬁu
LAFNIRAAUDITINAda L1

1.3 3311509 gm@‘h%’uwamiaﬁ’ﬂu 2ITINA

1.3.1 T981300 Working Formula Tugas

o o

15U laoduwideninansziaanie 1-10% WGIFAT

e oda Lo o , ey
FIULRRNUNNDTEUENLEY (Queiroz et al., 2014) A%
Fannsan lfasanavassiiaiu 5 %U8IFATAITU

AILRAI L Table 2

Table 2  Gel formulation from bark of Tinospora crispa extract (Crude extract)

Constituent Formular 1 Formular 2 Useful
5%Crude extract (g) 2.5 25 Active ingredient
Carbopol® 940 (g) 0.25 0.50 Gelling & Thickening agent
TEA (mL) 0.133 0.300 Neutralizer
95% Ethanol (mL) 2.5 25 Solvent
Water add to (g) 50 50 Vehicle

1.3.2 311 Carbopol® 940 lUs81a4tin HaNA
nsznauiilal@snnn

1.3.3 lngsanaandanuaszinanazans
@28 95% Ethanol Waylwidnin

1.3.4 %oa TEA 3unTenInaaiuiaa

1.3.5 L@ Paraben conc. LLﬁiUiiﬁ}laﬂuﬁaa@
g nsulas antwinluneagauanuasdn

2. NMSNAFILKRIAMNAIA
2.1 maahuﬁuqmauﬁ’?mwmsmw

2.1.1 anuiluiitol@snu (Homogeneity)
Tl um oA la g FINaNITHENTURIoN1IAN
AznaunvadILialaa

2.1.2 % (CO'OI’) UizLﬁuﬁ?Ua’]ﬂ@]qI@ﬂﬂqi
@ P A a a A \
RILN (m’]&lﬂ’]ﬂﬂa UuLLﬂ Y a\‘iﬁ‘lﬁiavlw

2.1.3 N (Odor) lasmsauifeaydsziin
o A 4 a a A ' '
anuazvaIndawIimMnUfsusdasndald adnals

2.1.4 anula (Clear) Usziliumaaaailas
mMIgnandmadasuilasvasanylanialsl

2.1.5 aunia lagdaalinunialayls
LA389IAANNRHEA Brookfield RVDV-II+Pro Viscometer

Iﬂﬂ"?@nﬂ@‘iﬁuﬁﬂmu 3 580 fmyhnuarduiuas s52
%omuquﬁa%’ﬂ leun qm%gﬁﬁﬁﬁm%fnmﬁmzﬁmm
\dugmnniies 129 25-27°C savlumsiaazimuadu
1 RPM 153naspa9857llmsTafinwua 0.1 mL Saen
anunia aagm@‘iﬁuaaﬁmvlmwmzag’lu*’ﬁ’m 4500-4900
cP (Misal, et al., 2012)

2.2 miﬂmﬁuqmauﬁamamﬁ

Tagldnsnasoudeis Freeze thaw cycle 4
finsimuanisnaseude lunilssevazdsznaudae
annil 2-8 avrLTaLTaR 48 %I'ﬂa\ml,l,azgmﬂnﬁ 40 a3¢
iAo 48 $2lug Hanuaswan 3 sau (U.S. Department
of Health and Human Services Food and Drug

Administration, 1998) laazifiutayananImanasnsii

2.2.1 anaduniaeng azsinllda pH lasls
1A389 pH meter I@ﬂ’s’@nﬂ@ﬁﬁmﬁmu 3780

2.2.2 n1In1d3un mmiaﬁ'ﬂlugmﬁﬁu
lagldiadas UV-Spectrophotometer

2221 16380 Stock Solution 1aiu lag
T3 eaiulsnm 1 g WEUNU 95% Ethanol uasisu
Usinasauasy 50 mL ansudiawn 15 mL 1aanefiu
95% Ethanol ua2UTULTUN05IUATY 50 mL
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2.2.2.2 @384 Stock Solution LIALBTZLNG
TnsfoaauassiRaysanm 1 g WEUNU 95% Ethanol Wag
Usu5anasanasy 50 mL ntadiann 15 mL B3aana
N 95% Ethanol La2USudIunasawasy 50 mL

2.2.2.3 i lTananusnIndn 292 waz 319
. .
nm LLRSUUNNHNE Absorbance N1eo1 3 3auU

2.2.2.4 Y@ leuLiguny Standard Curve
Lﬁaﬂiuﬁummmﬁ’maaﬂ%mmmmﬁ'@lugmeﬁ%’u

N33AzRTaNaNIEn G

u
¥

lagldafianugin laur Sauaz (%) dade
(Mean) dtflpaiuuanasgiu (S.D.) Jtaszhady

va A

wdsUsiulasldit One-way Analysis of Variance,

Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F.

& Thomson extract for inflammatory acne

a = 1 ' t:ll v ad
WIS UINEUAULGNAIITIAILAREA183T Least
Significant Difference %38 LSD (Post Hoc Tests) finuua
ANUTONUNNRDAN p<0.05

NanN15328
1NN1INAaaIN 1 NMsansuazUSouisy
FmsrnalfanuaiziNaai833 Maceration extraction
o Y
LA Soxhlet extraction LAHAGI

I (1
1. NMTENAFITINNUAILLNG
mnmiaﬁ'ﬂmmﬁ'@mmﬂﬁanmaauaizl,ﬁ@
@1833N13 Maceration W&z Soxhlet extraction wuIle
> =\ ~ >
msaﬂ@mmﬂaaﬂuaszmﬂ mumﬂu Table 3

Table 3  Comparison of % yield from Tinospora crispa extract
Weigth (g)
Method of Extraction % yield
Dry barks Crude extracts
Maceration Extraction 100.13 18.83 18.81
Soxhlet Extraction 100.10 11.06 11.05

a [ =3 {
2. N19ILATITHANIANAVDILING TagitaIas UV-
Spectrophotometer
ANMITIATERRITAAAINLURONVBILDIZLNG

Maceration extraction

292
319

 Spectrun |

Inputtiol]l Restore IMToouthll

#8355 Maceration uaz Soxhlet Extraction laglfia3as
UV-Spectrophotometer (Yokozawa et al., 2001) Wuin
lanTn dauaaslu Figure 2

Soxhlet extraction

292
: 319

Figure 2 UV Spectrum from bark of Tinospora crispa extract by maceration and soxhlet extraction methods
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IINMINARBIT 2 NMITIFATAITUIIAFIANG
~ 4' s v & a > 6 a a
nnuasniaienam iduniadusiaadidniaulugl
WUULAR TOHReITH

1. MIWANVDVTUNLANIZRNERIUNNITNAREY
ANNAIAIY aammﬁ'@lugm@‘h%’u

aﬂﬂﬁaganniaﬁ@"‘s%mi Maceration extraction 1%

Table 4

Absorbance of extract at 292 nm and 319 nm

J Sci Technol MSU

% yield 1§9n13TN13 Soxhlet extraction AsuuIdanly

FIFNAINNITANT Maceration extraction LNANIRIAIN

N UL RN RNFIRIUNTNAROLANNAIAIVDIFNTANG

sl,u;jm@‘iﬁ'ﬂ@mﬂ%aa UV-Spectrophotometer Wu3136n
= s

MIQANNUE asugaslu Table 4 uaznINWNIAIIIH

@4 Figure 3

Mean of Absorbance at 292 nm = S.D.
y=0.956x+ 0.3736, (R’ = 0.9966)

Concentration (mg/mL)

Mean of Absorbance at 319 nm = S.D.
y=0.76x+0.3744, (R’ = 0.9951)

0.20 0.568+0.001 0.529+0.001
0.25 0.61110.001 0.565+0.000
0.30 0.654+0.000 0.595+0.000
0.35 0.713+0.000 0.643+0.001
0.40 0.756+0.000 0.680+0.001
292 nm 319 nm
0.8 0.8
)
0.7 . 0.7 ®
0.6 @ 0.6 s
il y = 0.956x + 0.3736 i
¢ 05 o 05
g R2 = 0.9966 2 y = 0.76x + 0.3744
s 04 @ 04
£ = R = 0.9951
o 03 S 038
7]
a 2
< 02 < 02
0.1 0.1
0 0
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

Concentration (mg/mL)

Concentration (mg/mL)

Figure 3 Standard curves of the extract at 292 nm and 319 nm

2. maé’fogm@‘h%’uLa]ammﬁmml,ﬂﬁaﬂumnﬁﬂ

2.1 miLﬁaﬂLﬁ]aﬁuﬁm%’uﬁﬂﬂﬁnmmsﬁagm

Sl,umiﬁ@umgmﬁﬁuLaaém%fumﬁmﬁaﬁm
o R K &) 1 1 a a 1
fitstannudunsadrslasd pH vasfiniisluudas
ﬁhwuaﬁf'mmsm&wﬁﬁm']mmﬂ@i’mﬁu UIURININ
uazRameaziian pH 889¢WI9 5.4-5.9 (Sihabud et al.,

2018) #3alus29 4.0-7.0 (Lambers, et al., 2006;
Schmid-Wendtner & Korting, 2006; Farage et al., 2018)
wazanuwiiaueIn TR suALRIMT asanaas
fadpdsndafinadannusuisnlunsgaduuaznis
sranLfaInuRiinitle é’uﬁ?ugmﬁﬁumaﬁﬁ@um%ums
sefienanudunsadns anunitaasaafuimunzay
fofanils wazannmsnaassrinaanwlddiauin
NIAGNY AILFASlY Table 5



Vol 41. No 2, March-April 2022

Table 5 pH and viscosity of gel base

Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F.
& Thomson extract for inflammatory acne

111

Formular Mean of pH = S.D. (n=3) Mean of Viscosity (cP) £ S.D. (n=3)
0.5% Carbopol® 940 5.50+0.01° 4707.44+514.73°
1.0% Carbopol® 940 5.58+0.01 36865.78+1539.51°
1.5% Carbopol® 940 5.50+0.06° 47260.67+2636.26°
2.0% Carbopol® 940 5.59+0.04° 50007.00+688.42°

Different superscripts in the same column (a, b, ¢, d) indicate significant differences among the means of groups (Formula of 0.5%, 1%, 1.5%, 2%

Carbopol® 940) based on LSD (Post Hoc) comparisons (p < 0.05)

ifiasaniaadlinuwarnswauuy Pseudo Plastic
leenuniiafialaliesd sefimmuanalumaiy
Teyafa 60 w1 Lm:muQuﬁa%’ﬂumﬁ@mwwﬁﬂ
laun pannlrivueadugmngiivies 319 25-27°C vou
fmuatln 1 RPM USinamwessnsild 0.1 mL Soldwa
nInaaaInunila Laadeas Table 6

2.2 m‘sﬁagm@‘h%‘maammﬁmmLﬂﬁaﬂ
UaTLNG

mnn’mﬁamaaﬁuﬁm%’umsﬁwmé’agmﬁﬁu
i ladUSurmvasansnataanmuizausdanisiiun g
lunsdagasdriu lay Carbopol® 940 fitwunzaulunis

mmm‘%ﬂmaaﬂmgﬁ 0.5%-2.5% (Aiyalu et al., 2016)
Fatiuiaidanii 0.5% waz 1% Wiasanngestsunadansn
fenuillunsadsuasinnuniiafimanzaudafondiouas
MIaIN Laaﬁaﬁﬂﬂlﬂums&t@gm@‘iﬁmaamiaﬁ@mﬂ
WaenuassiNalaznagaURIANNAIGIda L

2.2.1 MINARAURIAUAIG
2211 mimaauqmauﬁ'@mammmw

Iuﬂwmﬂaaummméﬁﬁmqmauﬁ'ama
AMUAWITHINTUTHARE anudniwle nauanuls
GILRAIlL Table 6 LATANNNIA GILAAI L1 Table 7

ANEGL
Table 6  Results of physical test
Before Freeze thaw cycle After Freeze thaw cycle
Formular/
: Homo- Homo-
Physical tests Color i Odor Clear Color i Odor Clear
geneity geneity
® Homo- Homo-
0.5%Carbopol” 940 Color-less No smell ++++ Color-less No smell ++++
geneous geneous
0.5% Carbopol® 940 + Yellow- Homo- . Yellow- Homo- .
T. crispa T. crispa +
5%Crude extract Green geneous Green geneous
® Homo- Homo-
1% Carbopol” 940 Color-less No smell ++++ Color-less No smell ++++
geneous geneous
1% Carbopol® 940 + 5%Crude Yellow- Homo- ) Yellow- Homo- )
T. crispa + T. crispa +
extract Green geneous Green geneous

(+ Very little clear, ++ Little clear)
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Table 7  Results of viscosity

Mean of viscosity (cP): Mean of viscosity (cP): After Freeze thaw cycle = S.D. (n=3)
Formular Before Freeze thaw cycle
Cycle 1 Cycle 2 Cycle 3
0.5% Carbopol® 940 4288.44+416.41 4597.11+201.09 4674.33+149.14 5093.33+231.57
0.5% Carbopol® 940 4233.33+119.31 4497.89+402.53 4784.55+133.73 4619.22+451.53
+ 5%Crude extract
1.0% Carbopol® 940 34231.00+1938.54 34484.44+707.25 34507.00+1127.45 35211.33+353.41
1.0% Carbopol® 940 29666.78+606.25 28972.22+429.96 28476.11+318.93" 29192.78+633.00

+ 5%Crude extract

"Indicate significant differences among the means of groups compared with before freeze thaw cycle based on LSD (Post Hoc) comparisons (p <
0.05)

2.2.1.2 minaseuguautaniead willtnneaseudlsds Freeze thaw cycle lasyinns

ﬁm%f‘umsmaaummmﬁ’aﬁmqmauﬁa NARAUANNLIUNIAG @GLLE‘T@GI% Table 8

Table 8  Results of pH

Before After Freeze thaw cycle + S.D. (n=3)
Formular/
Freeze thaw cycle
PH test +S.D. Cycle 1 Cycle 2 Cycle 3

0.5% Carbopol® 940 5.48+0.07 5.49+0.01 5.33+0.14 5.26+0.03'
0.5% Carbopol® 940 + 5%Crude extract 5.14+0.02 5.19+0.06 5.04+0.02" 5.14+0.02
1.0% Carbopol® 940 5.54+0.02 5.53+0.04 5.510.07 5.44+0.03"
1.0% Carbopol® 940 + 5%Crude extract 5.25+0.02 5.23+0.08 5.24+0.05 5.28+0.07

"Indicate significant differences among the means of groups compared with before freeze thaw cycle based on LSD (Post Hoc) comparisons (p <

0.05)

2.2.2 USNNRITRAA MG TU g@ﬂﬁmma'ﬁ 292 LAz 319 nm ﬁaﬁﬁmﬁﬂmmi@mm

, o ' PR o o X
Whasanasaneanilfanuassinalannis dananudaldna asuaaslu Table 9 Gsil

Table 9  Absorbance of freeze thaw cycle at 292 and 319 nm

Mean of Absorbance 292 nm

Formular/ After Freeze thaw cycle = S.D. (n=3)
Absorbance Before Freeze thaw cycle
Cycle 1 Cycle 2 Cycle 3
0.5% Carbopol®940 + 5%Crude extract 0.741+0.032 0.772+0.004 0.746x0.009 0.733+0.017
1.0% Carbopol®940 + 5%Crude extract 0.672+0.030 0.7050.005 0.691+0.003 0.680+0.005
Mean of Absorbance 319 nm
Formular After Freeze thaw cycle = S.D. (n=3)
Before Freeze thaw cycle
Cycle 1 Cycle 2 Cycle 3
0.5% Carbopol®940 + 5%Crude extract 0.675+0.030 0.703+0.003 0.660+0.010 0.651+0.014
1.0% Carbopol®940 + 5%Crude extract 0.614+0.016 0.634+0.013 0.629+0.002 0.614+0.004

"Indicate significant differences among the means of groups compared with before freeze thaw cycle based on LSD (Post Hoc) comparisons (p <
0.05)
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Frsaluazaguus

ﬁ]']ﬂNﬂﬂ']ﬁﬂ@]ﬂa\‘iﬁ 1 LR 2 E‘T']l]']?ﬂﬁ?ﬂﬂﬂéfx‘iﬁ ﬁa
1. M3ANAFITNUD NG
ﬁ]']ﬂNﬂﬂ'ﬁ‘ﬂ@aﬂdW‘U’hﬁqiﬁﬁ’@]ﬁlqﬂLﬂﬁaﬂUﬂiz

LWAG287D Maceration Extraction & % yield YNy 18.81

F33NnNN 7.76% Lila13pufisuAuas Soxhlet Extraction

@93 % yield iy 11.05

2. MAAensiasanaldanvasziie lay
Lﬂ'%.ao UV-VIS spectrophotometer

MNNTILATZENUIIRITEN A NLURenTa
vasRafiaias 3% Maceration extraction UAZ&"S
afiaannuaenusiuasiiafiatiadas Soxhlet extraction
Lfiaﬁw"l,ﬂmmmsg@ﬂﬁuumiﬂu UV-Spectrophotometer
wummig@mﬁmaaﬁ 292 U8z 319 nm vad N-trans-
feruloyltyramine (Yokozawa et al., 2001) 29A1971
grIgnanguanidfenvaszinaulazians N-trans-
feruloyltyramine Lﬂumwﬁnﬁwu%aag’luﬂéjw Alkaloid
(Koay & Amir, 2013; Ahmad et al., 2016)

3. AN NDWNLANIZFNE RS UNIINAFOU
AANAIAIVDIFTHNA WG ATAI Y
INMIAATITH Standard Curve VaIRNNITLEY
@79 y=0.956x+ 0.3736, (R° = 0.9966) NIA1NL1IANY
292 Wlwaas uaz y=0.76x+0.3744, (% = 0.9951) i
4 o o £
AMNYIIAAUN 319 WlwNas laoda1aulszantnig
farul R ﬁLLamﬁa@hn’ﬁ@@ﬂﬁmmeadmiaﬁmﬂﬁaﬂ
VBTN ATINA NN ALTU 99.66% WAz 99.51% Vi
A A e o o © R A
AMVMIARUA 292 LAz 319 nm ANEIGU AIhUI RN
lFasziaanifanveduatziiaadl1833n13 Maceration
extraction INURINRITRNALDILNG 5% 289FATA1TY
lunaseududisg vasgasdiudely

& o @ v <
4. MINIFATANTVRAFIIANAINUDIZINA
4.1 madanaafiudmiush Ui ga s

Iﬂﬂﬁ"qvlﬂ@]‘mauﬁ'amaaﬂmu%ﬁm:ﬁmm
Lﬁm*‘ﬁaﬂu@i’mqmmwLLazﬂ'ammﬁwaw‘h%’u (Sihabud
et al., 2018) NNWaMINaaadsa1aNNdunIna 198138
1 Carbopol®940 fiauiui 0.5%-2% otjfi 5.50-5.59
mw‘uadmmﬁﬁ@maqmaﬁuagluma 4707.44-50007.00
P nmadisuifisudanuiliunsassasaaiuias
AN UnavoIaaiuge One-way ANOVA Wu31H@n
AWUANANNIREFIAYN1IRDE UA1 p-value 0.036
a2 p-value < 0.01 MNURIAL 91N Table 5 NUIAANWY
LLmﬂ@iNﬁui:%dnmjmﬂwaﬁﬁmﬁﬂﬁzymmﬁa (p-value

Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F.

& Thomson extract for inflammatory acne

< 0.05) ﬁaﬁu;ﬁ%’mﬁﬂﬁtﬁan’l‘ﬁﬂ%mmmiﬂ'ama 0.5%
Waz 1.0% Carbopol® 940 tilasaniinnuwilafinanzau
wazdananudunsassfimansauiumaian s m
Ao d9azien pH ogjfl 5.4-5.9 (Sihabud et al., 2018)

4.2 msé’fqg@lw‘iﬁmﬁmmmﬁ'@mmﬂﬁaﬂ
UBIZLNG

Insuldenteaiuill 0.5% uaz 1.0%
Carbopol® 940 ayﬂugm@h%’mﬁi s WlflumaeSoagas
fSuRassananfanuassNaLaznagaURIANY
AIdiall

4.2.1 MINARBLRININAINN
4.2.1.1 MInagauAMFUTANIINMEIW

lasnauinmInasay Freeze Thaw Cycle
289§ATATU 0.5% WAz 1 % Carbopol® 940 fiflasatia
Mnuaenuessiia 310 Table 6 WUINENBMBIID
ailuitaidn i HERTHEELEIN finduvoInaTsIAe
LAZWHAIINNTINIING&IU Freeze Thaw Cycle WuU1N
Snwmiions suaznanliinsuisuudaslannidy
lugruaasnnunita a0 Table 7 lumsiSouifisuen
anuunilavasgasdrfuiasasanannilfenves:
NG BRINNNAREL Freeze Thaw Cycle 3742% 3 JaU
WUINgATATL 0.5%Carbopol® 940 + 5%Crude extract
fienenunilamasyinty 4619.22 cP Sdlifianuuanes
et dunusdadoSoufsuiudeumsnaseu
Freeze Thaw Cycle (p-value > 0.05) ulugasd13u 1.0
%Carbopol® 940 + 5%Crude extract fifnaNuniiaiads
ity 20192.78 P Gslifanuuansrsadadiodemy
meghadalSsuieuiufeunismagey Freeze Thaw
Cycle (p-value > 0.05) LTWN%

42.1.2 mimaauqmamﬁamamﬁ

ludruwanauduniasrsnnmsSouiiay
@hmmLﬂuﬂiﬂ@hwaagmw‘iﬁumaﬁﬁmiaﬁ'@mmﬂﬁaﬂ
1IN 91N Table 8 WRIINNNATOL Freeze Thaw Cycle
31UI% 3 78U WUIFATEITY 0.5% Carbopol® 940 +
5%Crude extract fisnanuilunsadniaie Wiy 5.14
delifianuuandrsedrafideidynesiaideiou
WBUNUNawNINaRaY Freeze Thaw Cycle (p-value >
0.05) sulugasdniu 1.0%Carbopol® 940 + 5%Crude
extract Seanuiunsaaads i 5.28 Slifian
wandnvan i dmestadanSeuifisfunoums
NaxaU Freeze Thaw Cycle (p-value > 0.05) LT
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4.2.2 SN RIIRAA bGTU

mﬂwami'ﬂ@aaum@hms@@nﬁmmﬁ 292
uaz 319 nm lagmaSoufsuySunaensanaanden
UBILLAA 91N Table 9 BAIINNNATOL Freeze Thaw Cycle
U 3 TOU Lfia’i@]mﬂﬁ@ﬂﬂﬁw,l,mﬁ 292 nm WUEA3
@131 0.5% ez 1%Carbopol® 940 + 5%Crude extract e
WYiNNL 0.733 LAz 0.680 eNE1GL LLasz]ai'@mmigﬂnﬁu
wsedi 319 nm WUINgaIenIy 0.5% Waz 1%Carbopol®
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