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Gel formulation from bark of Tinospora crispa (L.) Miers ex Hook. F. & Thomson extract
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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.
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Figure 1 Chemical constituents of Tinospora crispa
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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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2.1.3 N (Odor) lasmsauifeadsziin
o A 4 A a A ' '
FnuazraInawindmaUasuudainialy aggls

2.1.4 anula (Clear) Usziliumasasoailas
mMIFnadmadasuilasvasanylanialyl

2.1.5 aunia lagdaalinunialayls
LA389IAANNRHEA Brookfield RVDV-II+Pro Viscometer

Iﬂﬂ"?@nﬂ@‘iﬁuﬁﬂmu 3 580 fmyhnuariduiues s52
%omuquﬁa%’ﬂ leun qmﬁgﬁmﬁﬁm%&mﬁmzﬁmm
\dugmunniies 129 25-27°C vavlunmsiaazimuadu
1 RPM U53nmspa9s57ilelmyiafinwua 0.1 mL Saen
anunia aag@li@‘iﬁuaaﬁmvlmwa%ag’lu*’ﬁ’m 4500-4900
cP (Misal, et al., 2012)

2.2 miﬂmﬁuqmauﬁamamﬁ

Tagldnsnasoudeis Freeze thaw cycle 4
finsimuanisnaseude lunilssenazdsznaudae
anni 2-8 avrLTaLTaR 48 fﬂmuazqmﬂnﬁ 40 a3¢
iAo 48 $2lug Hanuaswan 3 sau (U.S. Department
of Health and Human Services Food and Drug

Administration, 1998) lapazifiutayananInanasnsii

2.2.1 anaduniaeng aziinllde pH lasls
L1A389 pH meter I@ﬂ’s’@nﬂ@ﬁﬁmﬁmu 358y

2.2.2 n1In1d3un mmiaﬁ'ﬂlugmﬁﬁu
lagldiadas UV-Spectrophotometer

2221 16380 Stock Solution 1aaiu lag
T3 eaiulsunm 1 g WEUNU 95% Ethanol uasisu
Usinasauasy 50 mL ansudiawn 15 mL 13aanefiy
95% Ethanol ua2UTULIUN05IUATY 50 mL
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2.2.2.2 @384 Stock Solution LIALBIZLNG
TnsfoaauassiRaysanm 1 g WEUNU 95% Ethanol Wag
Usu5nasanasy 50 mL antadiann 15 mL (B3aana
N 95% Ethanol La2USudIunasawasy 50 mL

2.2.2.3 i lTananusnIndn 292 waz 319
« .
nm LLRSUUNNHNE Absorbance N1o1 3 3auU

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

N133azRTaNaNIEn G

u
i3

lagldafianugin laur Sauaz (%) dade
(Mean) difpaiuuanasgiu (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
WU NEUAULGNAIITIALAREA183T Least
Significant Difference %38 LSD (Post Hoc Tests) finuua
ANMULTUUNNRDAN p<0.05

NAaN15228
INN1INAaaIN 1 NMsansuazUSouisy
FmsrnaLlfanuaiziNaai833 Maceration extraction
o e e X
LRz Soxhlet extraction lAHAGI

o [
1. NMMFENAFITINNUAILLNG
mnmiaﬁ'ﬂmmﬁ'@mmﬂﬁanmaauaizl,ﬁ@
@1833N13 Maceration W&z Soxhlet extraction Wyl
> =\ ~ >
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 TagtaIad UV-
Spectrophotometer
ANMITIATERRITANAINLURONVBILDIZLNG

Maceration extraction

292
319

 Spectrun |

Inputtiol]l Restore IMToouthll

#1855 Maceration uaz Soxhlet Extraction laglfia3as
UV-Spectrophotometer (Yokozawa et al., 2001) WU
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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IINMINARDIT 2 MITIFATAITUIIAFIANG
~ 4' s v & a > 6 a a
nnuasaiaienam iduniadusiaaiidnaulugyl
WUULAR TOAHReIH

1. MIWANVTVTUNLANIZRNERIUNNITNARAY
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§9n113TN13 Soxhlet extraction AsuuIdanly

FIFNAINNITNNT Maceration extraction LNANIHIAIN

N UL RN RUFIRIUNTNAROLANNAIAIVDIFNTANG

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

MIQANNUE asugaslu Table 4 uaznIWNIAIIIH

@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 0.611+0.001 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
e )
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 I 1 1 a a 1
fitstannudunsadrslasd pH vasfiniisluudas
ﬁhwuaﬁf'mmsm&wﬁﬁm']mmﬂ@i’mﬁu USURININ
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)
wazanuwiliaueIn TR RuALRIMT asanaas
fadpdsndfinadannusuisnlunisgaduuaznis
sranLfaInuRinile é’uﬁ?ugmﬁﬁumaﬁﬁ@um%ums
sefienanudunsadns anunitaasaafuimunzay
fofanils wazannmisnaassrinaanuwlddiauin
NIAGNY GILFASlY Table 5
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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)

ifiasaniaadlinwarmswauuy Pseudo Plastic
lweenuniiafivalaliesd sefimmuanalumaiy
Teyafa 60 w1 Lm:muQuﬁa%’ﬂumﬁ@mwwﬁﬂ
laun pannlrivuadugmngiivies 319 25-27°C vou
fmuatln 1 RPM USinamwessnsild 0.1 mL Goldwa
nInaaaInunila Laades Table 6

2.2 m‘sﬁagm@‘h%‘maammﬁmmLﬂﬁaﬂ
UAITLNG

mnn’mﬁamaaﬁuﬁm%’umsﬁwmé’agmﬁﬁu
liladUSunmvasansnataannuizaudanisiiun g
Tunsdagasdriu lay Carbopol® 940 fitwunzaulunis

mmm‘%ﬂmaaﬂmgﬁ 0.5%-2.5% (Aiyalu et al., 2016)
Faruiaidanii 0.5% waz 1% WissanaestSunadansn
fenuilunsadsuasnnuniiafmanzaudafondiouas
MIaIN Laaﬁaﬁﬂﬂlﬂums&t@gm@‘iﬁmaamiaﬁ@mﬂ
WienuassiNalaznagaURIANNAIGIda 1

2.2.1 MINARIURIAUAIG
2211 mimaauqmauﬁ'@mammmw

Iuﬂwmﬂaaummméﬁﬁmqmauﬁ'ama
AMUAWITHINTUTHARE anudniwle nananuls
GILRAIlL Table 6 LATANNUNIA GILAAI 1w Table 7

ANNEGL
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 minaseuguautaniad willdnsneseudlsds Freeze thaw cycle lasyinns

ém%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 5.331+0.14 5.2620.03'
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
Whasannasananilfdanuassinalannis 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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ﬁ]']ﬂNﬂﬂ']ﬁﬂ@]ﬂa\‘iﬁ 1 LR 2 E‘T']l]']?ﬂﬁ?ﬂﬂﬂéfx‘iﬁ ﬁa
1. M3ANAEITNUD NG
ﬁ]']ﬂNﬂﬂ'ﬁ‘ﬂ@aﬂdW‘U’hﬁqiﬁﬁ’@]ﬁlqﬂLﬂﬁaﬂUﬂiz

LWAG287D Maceration Extraction & % yield L¥iniu 18.81

F31NnNN 7.76% Lila13pufisuiuas Soxhlet Extraction

93 % yield iy 11.05

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

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

3. AN NDWNLANIZFNF RS UNIINAFOU
AAAIAIVDIFTHNA IRFATAI Y
INMIAATITH Standard Curve VaIRNNITLEY
@79 y=0.956x+ 0.3736, (R° = 0.9966) NIAMNL1IANY
292 Wlwaas uaz y=0.76x+0.3744, (% = 0.9951) i
4 o o £
AMNYIIAAUN 319 WlwNas laoda1aulszantnig
farul R ﬁLLamﬁa@hn’ﬁ@@ﬂﬁmmeadmiaﬁmﬂﬁaﬂ
VBINATINA NN AU 99.66% WAz 99.51% Vi
A A e o o © R A
AMVIARUA 292 LAz 319 nm ANEIGU AIUIILRaN
lFasziaanifanvaduatziiaadl1833n13 Maceration
extraction INURINRITRNALDILNG 5% 289FATA1TY
lunazeududisg vasgasdiudely

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

Iﬂﬂﬁ"qvlﬂ@]‘mauﬁ'amaaﬂmu%ﬁm:ﬁmm
Lﬁm*‘ﬁaﬂu@i’mqmmwLLazﬂ'ammﬁwaw‘h%’u (Sihabud
et al., 2018) NNWaMINaaadIa1aNN T uNIna19T8 L
1 Carbopol®940 fiauiuin 0.5%-2% otjfi 5.50-5.59
mw‘uadmmﬁﬁ@maqmaﬁuagluma 4707.44-50007.00
P nmadisuifisudanuiliunsassasaaiuias
ANUnavoIIaiuge One-way ANOVA Wu31ian
AVUANANNIREFIAYN1IDE 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
Aawihdazien pH ogjfi 5.4-5.9 (Sihabud et al., 2018)

4.2 msé’fqg@lw‘h%mﬁmmmﬁ'@mmﬂﬁaﬂ
UBIZLNG

nsuldenteaiuill 0.5% uaz 1.0%
Carbopol® 940 ayﬂugm@h%’mﬁi s WltlumaeSougas
fSuRassananfanuaszNaLaznagaURIANY
Asdia

4.2.1 MINARBLRININAIAN
4.2.1.1 MInaFeUAMFNTANIINM LN

lapnauinmInasay Freeze Thaw Cycle
28I§ATATU 0.5% WAz 1 % Carbopol® 940 fiflasaria
nnuaenuessiia 310 Table 6 WUINENBUBIID
aailuitaidn i HERTHRELE N finduvoInaTIAe
LAZHAIINNTINIINA&IU Freeze Thaw Cycle WuU1N
Snwmiions suaznanliinsuisuudsslannidy
lugruaasnnunita a0 Table 7 lumsiSouifisuen
anuunilavasgasdfuiasasanannilfenues:
NG BRIINNARAL Freeze Thaw Cycle 3742% 3 JaU
WUINgATAITL 0.5%Carbopol® 940 + 5%Crude extract
fienenunilaadsyinty 4619.22 cP Sdlifianuuanens
ptafituidunusdadoSoufisuiudeaumsnaseu
Freeze Thaw Cycle (p-value > 0.05) ulugasd1iu 1.0
%Carbopol® 940 + 5%Crude extract fifnanuniiaiads
iy 20192.78 oP Gslifanuuansrsadnadiodemy
meshadaSeuieuiufieunismagey Freeze Thaw
Cycle (p-value > 0.05) LTWN%

4212 mimaauqmamﬁamamﬁ

luduanuduniasrsnnmsSouiay
@hmmLﬂuﬂiﬂ@hwaagmw‘iﬁumaﬁﬁmiaﬁ'@mmﬂﬁaﬂ
U3 91N Table 8 WRIINNNATOL Freeze Thaw Cycle
31UI% 3 78U WUIFATEITY 0.5% Carbopol® 940 +
5%Crude extract fisnanuilunsadniaie Wiy 5.14
delifianuuandsedrafideddynesiaideiou
WBUNURNawNINaRaY Freeze Thaw Cycle (p-value >
0.05) sulugasdniu 1.0%Carbopol® 940 + 5%Crude
extract Seanuiunsanaads wihi 5.28 Flifian
wandvatn i dmestadaSeuifisofunoums
NaxaU Freeze Thaw Cycle (p-value > 0.05) LT
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4.2.2 SN RIIRAA bGTU
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806 (p-value > 0.05) \oRansonnaa TR I NN
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°uaaNamﬁmsﬁua:msﬁﬂﬁ'ﬁfuﬁvlﬁlﬂmaaqu%{ﬁmmi
SnisuasFRudndely

LAN&E13819D9

Abood, W.N., Fahmi, I., Abdulla, M.A. & Ismail, S. (2014).
Immunomodulatory effect of an isolated fraction
from Tinospora crispa on intracellular expression of
INF-gamma, IL-6 and IL-8. BMC Complementary
and Alternative Medicine, 1-12.

Agnihortri, S., Wakodev, S. & Agnihotri, A. (2010). An
Overview on anti-inflammatory Properties and
Chemo-Profiles of plants used in traditional medicine.
Indian journal of Natural Products and Resources,
151-165.

Ahmad, W., Jantan, |. & Bukhari, S.N.A. (2016). Tinospora
crispa (L.) Hook. f. & Thomson: A Review of Its
Ethnobotanical, Phytochemical, and Pharmacological

Aspects. Frontiers in Pharmacology, 1-19.

J Sci Technol MSU

Aiyalu, R., Govindarjan, A. & Ramasamy, A. (2016).
Formulation and evaluation of topical herbal gel for
the treatment of arthritis in animal model. Brazilian
Journal of Pharmaceutical Sciences, 52(3), 493-507.

Ali, M.J., Obaid, R.F. & Obaid, R.F. (2019). Antibacterial
activity for acne treatment through medicinal plants
extracts: Novel alternative therapies for acne. Journal
of Pure and Applied Microbiology, 13(2), 1245-1250.

Department of Medical Sciences, Ministry of Public
Health, Thailand. (1998). Thai Herbal Pharmacopoeia
volume I: Boraphet. Office of Notional Buddishm
Press: Bangkok. (in Thai)

Do, J.E., Cho, S.M., In, S.I., Lim, K.Y., Lee, S., & Lee,
E.S. (2009). Psychosocial aspects of acne vulgaris:
A community-based study with Korean adolescents.
Annals of Dermatology, 21(2), 125-129.

Farage M. A., Hood, W., Berardesca, E. & Maibach, H.
(2018). Intrinsic and Extrinsic Factors Affecting Skin
Surface pH. Current Problems in Dermatology, 54,
33-47.

Higashino, H., Suzuki, A., Tanaka, Y. & Pootakham, K.
(1992). Inhibitory effects of siamese Tinospora
crispa extracts on the carrageenin-induced foot pad
edema in rats (the 1st report).Folia Pharmacologica
Japonica, 100(4), 339-344.

Hipol, R.L.B, Cariaga, M.F.N.M. & Hipol, R.M. (2012).
Anti-inflammatory activities of the aqueous extract of the
stem of Tinospora crispa (Family Menispermaceae).
Journal of Nature Studies, 11(1&2), 88-95.

Homhual, S. (2010). Tinospora crispa. Faculty of
Pharmaceutical Sciences, Ubon Ratchathani
University. Retrived October 18, 2018 from http://www.
phargarden.com/main.php? action=viewpage&pid=64
(in Thai)

Ibahim, M., I'zzah, W.N.W., Narimah, A., Asyikin,
N.Z., Shafinas, S.-N.S., & Froemming, G. (2011).
Anti-proliperative and antioxidant effects of
Tinospora crispa (Batawali). Biomedical Research-
India, 22, 57-62.

Ismail, M. & Choudhary, M.I. (2016). Compounds Isolated
from Tinospora crispa. Chemistry of Natural
Compounds, 52(6), 1151-1153.



Vol 41. No 2, March-April 2022

Jiang, Y., Yu, L. & Wang, M-H. (2015). N-trans-
feruloyltyramine inhibits LPS-induced NO and
PGE2 production in RAW 264.7 macrophages:
Involvement of AP-1 and MAP kinase signalling
pathways. Chemico-biological Interactions, 235,
56-62.

Khunawattanakul, W., Caichompoo, W., Mekjaraskul,
C., Charoenmit, A., Lekdee, C. & Srichan, N.
(2017). Anti-Propionibacterium acnes from Thai
herbal medicines. Journal of Science and Technology
Mahasarakham University. 36(5), 608-613. (in Thai)

Kim, J.E., Jo, Y.J. & Lee, N.H. (2018). Anti-inflammatory
and Anti-bacterial Constituents from the Extracts of
Daucus carota var. sativa Aerial Parts. Journal of
Society of Cosmetic Scientists of Korea, 44(4),
427-436.

Koay, Y.C. & Amir, F. (2013). A Review of the Secondary
Metabolites and Biological. Tropical Journal of
Pharmaceutical Research, 641-649.

Kongsaktrakoon, B., Temsiririrkkul, R., Suvitayavat, W.,
Nakornchai, S. & Wongkrajang, Y. (1994). The
antipyretic effect of Tinospora crispa Mier ex
Hook.f. & Thoms. Mahidol University Journal of
Pharmaceutical Sciences. 21(1), 1-6.

Lambers, H., Piessens, S., Bloem, A., Pronk, H., & Finkel,
P. (2006). Natural skin surface pH is on average
below 5, which is beneficial for its resident flora.
International Journal of Cosmetic Science, 28(5),
359-370.

Misal, G., Dixit, G. & Gulkari. V. (2012). Formulation and
evaluation of herbal gel. Indian Journal of Natural
Products and Resources, 3(4), 501-505.

Mokkhasmit, M., Ngarmwathana, W., Sawasdimongkol,
K. & Permphiphat, U. (1971). Pharmacological
evaluation of Thai medicinal plants (continued).
Journal of the Medical Association of Thailan, 54(7),
490-504.

Monika, M., Stefanie, H. & Alois, J. (2010). Anti-
inflammatory activity of extracts from fruits, herbs
and spices. Elsevier Ltd.

Noor, H. Hammonds, P., Sutton, R. & Asheroft S.T.H.
(1989). The Hypoglycaemic and Insulinotropic activity
of Tinospora crispa: Studies with human and rat islets
and HIT-TISB cell. Diabetologia, 32(6), 354-359.

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

& Thomson extract for inflammatory acne

Park, C.-H., Min, S.-Y., Yu, H.-W., Kim, K., Kim, S. Lee,
H.-J., Kim, J.-H., & Park, Y.-J. (2020). Effects of
Apigenin on RBL-2H3, RAW264.7, and HaCaT Cells:
Anti-Allergic, Anti-Inflam- matory, and Skin-Protec-
tive Activities. International Journal of Molecular
Sciences, 21(4620), 1-17.

Queiroz, M.B.R. Lucena, G.M.R.S., Caldas, E.D. & Silva,
M.V. (2014). Evaluation of the anti-inflammatory
activity of gel with Matricaria recutita L. using a
permeation enhancer. Revista Brasileira de
Farmé&cia, 95(2), 676-694.

Rowe, R.C., Sheskey, P.J., Cook, W.G. & Fenton, M.E.
(2012). Handbook of Pharmaronceutical Excipients
(7" Edition). USA: Pharma- ceutical Press.

Schmid-Wendtner, M.H., & Korting, H.C. (2006). The pH of
the skin surface and its impact on the barrier function.
Skin Pharmacology and Physiology, 19(6), 296-302.

Sharma, P., Dwivedee, B.P., Bisht, P., Dash, A.K. &
Kumar, D. (2019). The chemical constituents and
diverse pharmacological importance of Tinospora
cordifolia. Heliyon, 5, 1-8.

Sihabud, V., Duangjit, S., Yingngam, B. & Pitchayajittipong,
C. (2018). Development of Sesame Oil Loaded Bigels
for Dry Skin Relief. Isan Journal of Pharmaceutical
Sciences, 14(4), 122-131. (in Thai)

Smitinand, T. (2010). Thai plant names. Thai Jounal On-
line. Retrived January 20, 2018 from http://eherb.hrdi.
or.th/ search_result_details. php?herbariumID=722
(in Thai)

Sriyapai, C., Dhumma-upakorn, R., Sangwatanaroj, S.,
Kongkathip, N. & Krittiyanunt, S. (2009). Hypoglycemic
effect of Tinospora crispa dry powder in outpatients
with metabolic syndrome at king chulalongkorn
memorial hospital. Journal of Health Research,
23(3), 125-133.

Techasatian, L. (2016). Acne. The heart of pediatrics, 32.
Srinagarind Medical Journal, 31(5).

Udompataikul, M. (2018). Dermatology: Acne Vulgaris.
The Royal College Pediatricians of Thailand. Retrived
June 15, 2020 from http://www.thaipediatrics.org/
Media/media-20180403103621.pdf (in Thai)

115



116  Saengpen Inprasert et al.

U.S. Department of Health and Human Services Food
and Drug Administration. (1998). Guidance for In-
dustry Stability Testing of Drug Substances and Drug
Products. Draft Guidance, 72.

Wetwitayaklung, P. (2012). Anti-infiammatory of Ginseng.
Department of Pharmacognosy, Silpakorn University.

Yang, G. & An, H.-J. (2014). [3-sitosteryl-3-O-f3-
glucopyranoside isolated from the bark of Sorbus
commixta ameliorates pro-inflammatory mediators
in RAW 264.7 macrophages. Immunopharmacology
and Immunotoxicology, 36(1), 70-7.

Yokozawa, T., Tanaka, T. & Kimura, T. (2001). Examination
of the Nitric Oxide Production-Suppressing
Component in Tinospora tuberculata. Biological and
Pharmaceutical Bulletin, 24(10), 1153-1156.

Zulkefli, H.N., Mohama, J. & Abidin, N.Z. (2013).
Antioxidant activity of methanol extract of Tinospora
crispa and Tabernaemontana corymbosa. Sains
Malays, 697-706.

J Sci Technol MSU


http://www.tcpdf.org

