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Abstract

This research aimed to develop antioxidant and anti-inflammatory gels containing the extract of mixed
Syzygium aromaticum flower buds and Myristica fragrans seeds. The preparation of herbal ethanol extracts was
performed by maceration method using 95% ethanol as a solvent. The antioxidant activity of ethanol extract of
S. aromaticum flower buds (SAFB), ethanol extract of M. fragrans seeds (MFS) and ethanol extract of mixed herbs
consisting of an equal ratio of SAFB and MFS was assessed by ABTS and DPPH assays. The anti-inflammatory
activity of the extracts was assessed via inhibition of nitric oxide (NO) production using Griess method. The results
revealed that the extract of mixed SAFB and MFS exhibited high ABTS™ and DPPH" radical scavenging activities with
IC5o values of 0.35+0.01 and 0.08+0.01 mg/mL, respectively, and was able to inhibit NO production with IC5, value
of 0.19+0.01 mg/mL. After the extract of mixed SAFB and MFS was used to develop gel formulations containing
0.05%, 0.10%. and 0.20% w/w of the extract, the herbal gels were subjected to the accelerated stability test
using heat-cool cycling method and the assessment of antioxidant and anti-inflammatory activities using the
aforementioned methods. The results demonstrated that all herbal gel formulations showed the good stability
with no change in physical and chemical characteristics. Moreover, all herbal gel formulations possessed
antioxidant and anti-inflammatory activities comparable to the standard gel, 1% diclofenac gel. Therefore, all gels
containing the extract of mixed SAFB and MFS used in this study have potential for further development as herbal

products with antioxidant and anti-inflammatory activities.

Keywords: Syzygium aromaticum, Myristica fragrans, Antioxidant activity, Anti-inflammatory activity, Herbal gel
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UaqUiu gufin1salvesnisiialsalungueinisuin sr1mevaulddesamiegayidontiif [3] nsinw
néaiilouazieila (Myofascial pain syndrome) Lidan mmsﬂ’amﬂé’mLﬁaiuﬂaﬁ;ﬁ’uﬁwmﬁ%' FEwilefieudtu
Fu lneanizluauterhou Weswinnisasedin o nislderdrunisdnauiildldaiesessd (Non-
Uszdniuazmsiaureauyudisnazegludiouaiba steroidal anti-inflammatory drugs; NSAIDs) Tuguuuu
Wurannu q wu nsfehadlwinduu 9 uagan g15ulTEnIu Lwiﬂﬁ‘l%aﬂumjuﬁﬁﬂﬁa‘lﬁﬁmma%mﬁm
dlosdranmisviienssusne q ludiausediu 52U 1 uNalunszingems [4] ﬁqﬁy’umiﬁﬂmmmiﬁwﬁm
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pmstinnanniioess [1] anefinandauduiug WaneussmeInsUannd e
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nsvgnedivenasaiden (Vasodilation) Lunau1ain (Volatile oil) gy 1éun Eugenol wuusumsesasy
nsvdtansdenatsnsdntay (inflammatory mediators) 66-89 [5-7] lun1anisunndunulneg ldnenguves
nnaddiaidenv1i wu lunsneenlas (Nitric oxide; nung (Clove flower bud) lugnufivn uinilue fuau
NO) tiolHwadidndenviadeuidnluminds wazuAyniden [8] wazdsreaumandyingn wuil
wanUaesluiiowde Snislurmziiianissnay wad AannIuNgilaNaINnTalun1sAueYYadasy AuN1s
dinidenvdalinisuanUdeseyyadasy (Free radicals) Snau dudaudeqadn (9] wasduwadusids O111]
‘1/?’11‘15@ﬂ’1iLﬁﬂJ%ﬂ“U@ﬂaHQaﬁaiﬂuiNmEJ [2] dawalvilin daugnduniine Myristica fragrans Houtt.) wurhsu
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2. 7a9 guUnInluazisn1side

2.1. @Al

nInLeana3tn (Ascorbic acid) wrediiu (Quercetin)
wi¥ed (2,2’ -Azinobis 3-ethylbenzothiazoline -6-sulphonic
acid; ABTS) A i te % (2,2-Diphenyl-1-picrylhydrazyl;
DPPH) ftduteala (Dimethyl sulfoxide; DMSO) Taiigw
Tulnsusalas (Sodium nitroprusside) danaialua
(Sulfanilamide) waz Wu-(1-hunfia)eiidulaoviiu
Ilalalasaaslsd (N-(1-NaphthyDethylenediamine
dihydrochloride) a1nu3¥u Sigma-Aldrich (Missouri,
USA) Carbopol®940 Polyethylene glycol 400 (PEG 400)
Polypropylene glycol (PPG) Phenoxyethanol wag
Triethanolamine 910 U3¥ % Chemipan Corporation
Co., Ltd. (Bangkok, Thailand) lalmafliun AnuLdudu

Saway 1 (Diclofenac, Difelene® a1nUS¥Y Thai Nakomn
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ANENINYINTFTTUYIF U Inerdumaluladsnviena
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wazdiluusznauinlnnisunndunulngiundynssy
ny (Wn.n.24033) thasulnsusazvdnuuadeiaies
UALUUBGNNAT 30 B2 waztwsayulnsunsoukty
prunsIvLIa Les 40 Mndutmeayulnsifeausazaio
waznsayulnsnanvesnanniungivgniuntdinaly
gnsdmiiy dvihnsadiadmedyasaglemuen
(Ethanol) AuLdutusesas 95 Tudnsidiu 1:10 (n9
anulng 1 d wagieniuea 10 d) lneldisnisuy
wiinlusvhazans (Maceration) flgaumgiivios um 7 u
Mndurnisnsesusnatsataudaduiinsesldly
sEIEfIYiNarageanMIuLA3oITEIMEUT LU UL Y
(Rotary evaporator; Rotavapor® R-300, Buchi, Flawil,
Switzerland) ﬁqmmﬁ 50 DIANYATYE WATAIUINN

SasavUSunuansanalanatnvinivwis (%Yield)

2.3, ms%mmzﬁqwéﬁma%a@aszwmmsaﬁ’ﬂ
dyulnsiaeds ABTS

harsadnAdudy 0.1-10 fadnsudeiadans
wnanusueaduiiniaes (Reaction mixture) Usu1ns
200 lulpsans FeUsznaudisaIsazaney ABTS
AUty 7 fadluans warlnuna@euilasdama

(Potassium persulfate) A1t uTW 140 Aadluais

Guonduiinmesigniivliluifinfiguugiivionduia
16 $lus uarihluideasdetinduauldeinisganiu
waawify 0.70£0.02 ind1ue1aadu 700 urluiuns)
ndudvliluiidafigamgiivosuu 6 wit wdahlute
Mnsgandulasianueeay 700 wiluwasiieiaes

Microplate reader (Infinite® 200 pro, Tecan, Mannedorf,
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Switzerland) Tneldnsaneanasdnduaisuinsgiu
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swmmﬂuﬂ'wmmLﬁwﬁu‘uamiaﬁmﬁwma%aéaw
ABTS™ Tanaslasawas 50 (the half maximal inhibitory
concentration, 1Cs) Imau"wmm'ﬁ@mﬂﬁuumﬁlﬁm
ﬂ"wmmm%’aaazmsé’ug’m%aﬁaﬁz (%Inhibition) A4
AUNTT
%Inhibition = [(A; — A)/Aq] x 100
Taedi
Ay

AINIYANTULENYDINGUATUAN
A; = MNIAANAULAIYBIRIDENS
ndudiafesaznisdudeyyadaseNseiu

AMULTLTUSANY 9 WnadenTmiileAwaman ICy, [14]

2.4. MIIATIENONTAUDYYADATEVDIETAAR

ayulnsaae3s DPPH

v 1 a

PransanaAuiudy 0.1-10 Jadnsusieliadang

w1viU§Aserduaisazany DPPH Ad1atduduy 0.2

= a

a a s Y P o ]
fiadluans anuwnulilundefigumaiiviesnu 30 ui
iludnainisaanduuasnanuenIndu 517 wiluwng

A81A309 Microplate reader lneldnsaueanosdnidu

<
£

a151193557u (0.001-0.625 Hadnsusiediadang) qnseu

' ¥
o LYY

suyadaszgnienudumanududuresasainidud

Lo

a

auyadasy DPPH Tianasldsesay 50 (IC) #48i38n13

AMulauREIRUTe 2.3. [14]

g o s
2.5. ASAATITRONTAIUN1TONLEUVRLENSENA
dyulnsiaeds Griess
fansanaAuiuYy 0.1-10 Jadnsuseladans

wrvufaserduledenlulasysaled (Sodium

nitroprusside) Aasdudy 10 fadluand annduyudl
gaun fivioau1u 150 U7l WAILAN Griess reagent i
Usznaumae dandarlud (Sulfanilamide) Aasndudu
Sovay 1 uag Wu(l-uunfialenaulneziiulalolnsnaolss
(N-(1-Naphthylethylenediamine dihydrochloride) A31u
Wuduiesag 0.1 Tudnsidiu 1:1 iludadinisgandu
wasiinuenandy 540 wiluiwns §ewp3es Microplate
reader IneldiAnr03fiutuaisuinsgiu (6.25-100
lulasnsusiofiaddns) quadiunisdniaugnsnarudu
manududuresansafindidudinisatne NO Tanasld

Fovaz 50 (ICs,) FTIBAIANAUTUREIRUTD 2.3, [15]

2.6. MINAUIRaTNaTainvasayulwsHEY
AINNUNGUAZgNIUNUWA

Warsadnvesayulnsnaunanniungiv
andunimanvitndnduaiaa Inglilanududuves
ansafawinfudesas 005 0.1 uar 0.2 Inguiniin
(Fiure 1) TunsAnwiilédauyasgasianainnisiiny
¥94 Khan et al. [16] lngdiudsenauvaaausiasgnsia
wanslily Table 1

mﬂﬁuﬁwLfﬂaa:qu”l,wiLLﬁiazqmmﬁwmﬁUixL:ﬁu
AMUALAITDINEN A AaIBn1sMAaauluan1IzLI
(Heat-cool cycling method) Tngn15utaaayulnd
wisuliAuluvasnussyAnsifiunasigumgil 4+1 e
wadoa Wuna 24 $2lus adufunisiiuiigungd
45+1 sarnwaidoa Wunan 24 $alus dudu 1 sev
vn1snageuiiavia 4 sou Uspifiunaneuniamadoy
waziioAuannismaaevlundazseu Tnogdnums

Woduda & n1suentu Auuile (Viscosity) wazaau

1Hunsn-ang (pH) vediaa

Figure 1 Herbal gels containing the extract of mixed S. aromaticum flower buds and M. fragrans seeds

at concentrations of 0.05% (A), 0.10% (B) and 0.20% (C).
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Table 1 Composition of the herbal gel formulations containing different concentrations of the extract of mixed S.

aromaticum flower buds (SAFB) and M. fragrans seeds (MFS)

Gel formulation (% w/w)

Part Composition

F1 F2 F3 Fa

Carbopol® 940 1.00 1.00 1.00 1.00

A SAFB + MFS extract - 0.05 0.10 0.20
Polyethylene glycol 400 4.00 4.00 4.00 4.00

B Polypropylene glycols 8.00 8.00 8.00 8.00
Phenoxyethanol 0.30 0.30 0.30 0.30

Deionized water (g.s. to) 100 100 100 100

¢ Triethanolamine (adjusting pH 4-7) g.s. g.s. gs. gs.

F1 is gel base; F2, F3, and F4 are gels containing 0.05%, 0.10% and 0.20% of the extract of mixed S. aromaticum

flower buds and M. fragrans seeds, respectively.

g.s. stands for quantum satis which is a Latin term meaning “Add as much of the ingredient as is needed to

achieve the desired result, but not more”.

2.7. mﬁmmsﬁqw%‘ﬁﬂuaqyja%aimazqwéﬁm
nsaniauvaRaayulng
qméﬁmmié’mauLﬁ@@ﬂizaw%mamiaaﬂqw%mm
wansoueh TaofiEnnsussiiiugvdiueyyadasy ABTS™
way DPPH fsdodl 23, way 2.4. aud1fu uagisnis
Usgiliugssiunissniau fededl 2.5, Gdlfiaaunsgiui
fldrunauveslalpailuun Anudududovay 1 10unqu
MUANLEIIN quSuBYyaBasELATQYEFUNERLAY
gnaeauduiesasnisdudeyuadasruazdudanis

nLau (%Inhibition) F9RITNsAUIATUREITUTD 2.3.

2.8. M3nTeidayanieaia

HaNISVAae kAT uANRGE (Mean) + du
Wesuuw 1% 3§1U (Standard deviation; SD) (n=3)
MTIATITRANLANAINadAsEnIengulynig
TAT129AULUTUTIUNILAEY (One-Way ANOVA)
$AUFUNISNAABURUY Tukey’s post-hoc test 715¢ U
Hod1Ayn9ads p-value<0.05 (p<0.05) AelUTunsy
Statistical Package for the Social Science (IBM SPSS)

e 26.0
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3. NAN1599Y

3.1. SNYULNINIEAINYBETANAENULNS

msaﬁ’mmaﬂmquﬁﬁﬁwma anwaziuvoavan
wilendu dudnansataveruwiniu 12.48 ndu Ay
YovavUSinaesatindildderminiivuis whiu Sesaz
6.24 yauzilansatmgniunine uazansafnvosayulng
HaunaNNUNgiugnIunine fihmady dneandu
TesvmImist Uiy tminansataveushiy 3.87
waz 7.93 n3u AndudesarUSnamsarinildsotmn
Ny 11U Sovaz 1.93 waz Souaz 3.96 A1UEIAU
(Table 2)

3.2. wams"’amswﬁqwéﬁwa%aﬁaiwaa
d1sannayulnsnaeds ABTS uazds DPPH

avananennIung a1safngniuning uas
arsafnvesayulnsnanaenniungivgnfuntdmad
Auansalumsiudtoyyadass ABTS™ uay DPPH'1¢
Wisuwinduansuansgiunsaweanasin (ICs, winiu
0.44+0.09 waz 0.02+0.00 HadnFusdeladansd1nsuns
ETUE?QE)HQJ\Jﬁ@ﬁSS ABTS™ uag DPPH" ua6u) wagans

afnudazvladignsdueyyadassiliuansneiuedi
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v
o LYY

Tyddgmeada lngansaianenniunganansadududs

o

o

YyaBasy ABTS™ wag DPPH @38A1 ICs, 1Ay

©

o w

0.34+0.04 waz 0.16+0.02 ladnudeladdns mua1au
luraueian IC;, vosansannanIuniimeanenisduds
PUYadasy ABTS™ uay DPPH 11U 0.40+0.04 uag

0.11+0.03 fadnsusalagans MUAIAU druansannues

Table 2 Physical characteristics, weights and %yields of S. aro
(MFS) extract and the extract of mixed SAFB and MFS (SAFB +

v
o

ayulnsuaunanniungiugniunimeaaInsadues
auUAdATE ABTS™ Wag DPPH Aa8A1 ICs 11U
0.35+0.01 uaz 0.080.01 HadnTusoiladaing muafu
(Table 3) 9901 IC, 01 wAnslifiudnansadinves

o o 4 a

ayulnsnauaonniungivgniuninaiivuildunag

PONAYBINUBYYADATEATIAR

maticum flower bud (SAFB) extract, M. fragrans seed

MFS extract)

Extract Physical characteristics Weight (g) %Yield
SAFB extract .
12.48 6.24
Brown viscous liquid
MFS extract ’
3.87 1.93
Dark brown viscous liquid
SAFB + MFS extract ’
7.93 3.96

Dark brown viscous liquid

Table 3 Antioxidant activity (determined by ABTS and DPPH assays) and anti-inflammatory activity (determined by

the inhibition of nitric oxide (NO) production) of S. aromaticu

m flower bud (SAFB) extract, M. fragrans seed (MFS)

extract and the extract of mixed SAFB and MFS (SAFB + MFS extract)

IC5q (mg/mL)

Extract Inhibition of

ABTS assay DPPH assay

NO production

SAFB extract 0.34+0.04° 0.16+0.02° 0.27+0.05¢
MFS extract 0.40+0.04% 0.11+0.03° 0.23+0.07¢
SAFB + MFS extract 0.35+0.01% 0.08+0.01° 0.19+0.01¢
Standard
Ascorbic acid 0.44+0.09° 0.02+0.00° -
Quercetin - - 0.01+0.00¢

The results are expressed as mean + SD (n=3).

Mean values with different superscript letters in a column are

40

significantly different at a significance level of 0.05.
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< o
3.3, HANISIATITARNTAIUNITINLAUVD
asafinayulnsfeis Griess
asadagniuniding uaransainvesayulnsnay

v
19 o 4 LV £

ADNNTUNGAUGNIUNULNA FIUITDYUVLINTTET NO ¢

U

a o

launnsnsiusegedited1Ayneada Taedian 1C;, iy
0.23+0.07 uaz 0.19+0.01 fadnTuseiladang muadu
wazSlgniifisuninfuarsuinsguaiediiu (1Cy, Wiy
0.01+0.00 dadnsusediadans) udarsainnenniung
anusadudanasadne NO Idunnd sfuansada
anduniina arsadnvesayulnsnaunenniungiu
andunidina wazlAiediu edrlided1Ayn1sain
(p<0.05) Ing i A ICs, 19111 U 0.27+0.05 HadnTuse
addns (Table 3)
MNHaNIANWIqNSIUEYYAd AT LAz YEHY
nsdnaulusziunasaneassuansliiiuiasainves
ayulwswaunenniungiugnfuntmaiiuunlduios
onqusiueyyadasTuazguisudanisaing NO 147
TagA1 1Cy, Afosvsuandsaduaiuisalunisdiu
oyyadasy warauatunsalunisiunssniauiias
lumswieuiaadnarsainvesayulnsHaunennIung
fugnduntnaldliarududuvesarsafnluszdui
gandna Gy, Ingldmnududuvesansanin 3 anuidudy
leun 0.5, 1, was 2 Tadnsusefiadans wiaindumu
Wuduvesansana Sevag 0.05 0.10 uar 0.20 lag

WIUNA IUEIAU

3.4. NAN1TAATIZAAIUAIA IV LRAEYUINS
Tudn1z159 #1835 heat-cool cycling method

ANSNAABUAIIUASFILUAAIILLIITIUIU 4 SV

a o s a I3 & d'

VOIWGNNNIIR 4 gns lnggasi 1 10uany uazgnsi

2, 3 uay 4 \Wuwadiiarsadnvesayulnsnaunanniung

Augnduntmanaudutudosay 0.05, 0.10 uag 0.20

TAgUINEN AIUEIAU NUIT ABUNISNAADUAIUALH

a

luan13zise (5oUf 0) Wagnsh 1, 2, 3 uag 4 Tanvue

a <, & 2

aneamia Ae Wuvesiwdfanan dla Weeu
Hudeweaiy Wedudad ldwunisuenduvesen was
luiwdonnuozug mmﬂwﬁmamaqmﬁ 1,2,3uaz 4
WU 23,288.00+703.77, 21,632+636.91, 21,914+864.32
Way 21,982.1185.67 cP (Centipoise) ANNEFU UaLLIa

gnsf 1,2, 3 war 4 Zaranudunsa-nng windu
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5.45+0.05, 4.39+0.02, 4.80+0.06 oz 4.17+0.09
MUY NRIINNITNAFRUAMNAIAIIUUAETEU WU
FnuaENINIENMYeagRTT 1, 2, 3 way 4 Sang
an iy drndunideludazsovveaaagnsi 1
(22,573.00-23,321.20 cP), ’Qf(ﬂi‘ﬁl 2 (20,762-21,632 cP),
gnsil 3 (20,948-21,970 cP) uazgasi 4 (20,976-21,982
cP) lifmnuuansisiusg1sldedifgyn1eads was
anudunsa-andlunsiazseuvesiaagnsil 1 (4.00-5.45),
zjmﬁ 2 (4.13-4.60), qmﬁ 3 (4.33-4.81) uag gmﬁ 4
(4.17-6.67) Lifanuuanasiueg1aiided1Agynisas
TaAmnudunsa-aaiifaldeglunasifidmua luidu
Sunsresiefamilayud (pH 4-9) [17] Kafunanismadey
mnuasiluannzisduandifuingumgiiiuasuly
ladenaradnyuenianienIn A1anunila kazA1

Junse-swesaannansisu (Table 4)

3.5. uan1siAszigniAuayyadassuas
auddumssnisuvasaaayulns

MnmsUszidiugniFiueyyadasy ABTS™ uay
DPPH" wazgnddun1ssniausunissudanisadna NO
vouaafidarsadnvesayulnsnaunonniungiu
andunimadSeuiiisuduinauinsgiulalaaiiuua
arududuiesar 1 wui fesavnisdudseyyadasy
ABTS™ waz DPPH uaz¥anazn1sdudanisadns NO vos

o o ¢

wandansanavesayulnsnanaonnungivgniumlme

Y
v

Aududuiosay 0.05, 0.10 way 0.20 lagwndn aid
ANukANARfuegRdited1Ayvaia wazvaayulng
i 3 anadutuiluansgnififisusinfunansgu
lalaaftuua mudududesas 1 lun1ssudsoyyadasy
ABTS™ (3p0ay 65.29+1.55) Wag DPPH (Fouay 64.78+4.71)
wagnsdudansaine NO Favay 64.78+4.71) agdlsfin
Yovaznsdudtoyyadasy uazdosazmadudnisaing
NO wesmaasulwsiiuluiutunuanududure
miﬂﬁ’ﬂagulﬂ/ﬁ (Dose-dependent manner) lagiaa
ayulnsiiflansadaayulns anududuiesas 0.05 ng
haifn sufseyuadase ABTS™ wag DPPH' 1#¥ouaz
78.82+0.51 WAz 6588+1.84 Awdfy uazdudanis
%13 NO l¢i¥ouaz 66.81+1.93 yauzilaaayulnsid
ansartaasulng eududuosas 0.10 Tasjwiin duds
auuadasy ABTS™ way DPPH' lafesay 88.87+1.70
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Table 4 Accelerated stability test of herbal gel formulations containing different concentrations of the extract of mixed S. aromaticum flower buds and M. fragrans seeds

Physical/chemical

Formulation 0 cycle 1%t cycle 2" cycle 3 cycle 4t cycle
parameters
Appearance Homogenous, Homogenous, Homogenous, Homogenous, Homogenous,
clear, and translucent clear, and translucent clear, and translucent clear, and translucent clear, and translucent
" pH 5.45+0.05° 4.95+0.07° 4.82+0.03° 4.99+0.12° 4.00+0.10°
Viscosity (cP) 23,288.00+£703.77° 23,321.20+987.24° 22,573.00+278.23° 23,100.20+£619.14° 22,682.20+619.53°
Appearance Homogenous, Homogenous, Homogenous, Homogenous, Homogenous,
clear, and translucent clear, and translucent clear, and translucent clear, and translucent clear, and translucent
" pH 4.39+0.02° 4.24+0.02° 4.60+0.34° 4.13+0.01° 4.59+0.03°
Viscosity (cP) 21,632+636.91° 21,564+605.59° 21,326+272.29° 20,762+128.74° 21,210+305.74°
Appearance Homogenous, Homogenous, Homogenous, Homogenous, Homogenous,
clear, and translucent clear, and translucent clear, and translucent clear, and translucent clear, and translucent
" pH 4.80+0.062 4.81+0.05? 4.47+0.08? 4.55+0.022 4.33+0.41°
Viscosity (cP) 21,914+864.32° 21,114+242.61° 21,132+253.09° 21,970+1031.15° 20,948+127.49°
Appearance Homogenous, Homogenous, Homogenous, Homogenous, Homogenous,
clear, and translucent clear, and translucent clear, and translucent clear, and translucent clear, and translucent
- pH 4.17+0.09? 4.30+0.20? 4.46+0.07° 4.67+0.04° 4.50+0.07?
Viscosity (cP) 21,982.1185.67° 21,396+600.61° 21,190+321.12° 20,976+347.53° 21,170+282.27°

F1is gel base; F2, F3, and F4 are gels containing 0.05%, 0.10% and 0.20% of the extract of mixed S. aromaticum flower buds and M. fragrans seeds, respectively.

All values are expressed as mean + SD (n=3).

Mean values with the same superscript letter (a or b) in a row are not significantly different at a significance level of 0.05.
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uaE 76.03+1.48 sy uazdudinsadne NO 1 Sowaz
73.30+0.39 waiaaslnsiidiarsaaayulng amdudu
fovar 0.20 Tagtinidn Sudtoyuadase ABTS* uay
DPPH' fiSo8ag 94.51+1.18 uay 86.27+0.45 A11a1AU

wazduiinisatns NO Té¥euay 89.15+1.59 (Table 5)

4. aAUTIENAN15IY

Ly

PNNSANYINTAUOYLATATEMETT ABTS Uay
DPPH wawgiatudsnisaina NO vesansaripuasaslng
HauAenNIUNgAUgNIUNtme wudi arsainnengid
aniduoyyadasy uazqnisudenisaine NO Aid
dlesnmisdiansddyuarssiafidaeiaiugnitu lag
aennungnuasadlvgiu Eugenol uazgnduniine
nuansaulugidu Sabinene, a-Pinene wag Myristicin
uananildsiiansdu q Anuldialunanniung uazgn
Fumlma Wy asnguituedn (Phenolics) uagwailiuess
(Flavonoids) {usiu [5H7), [12] Fsaenndasfiunisinu
94 EL Ghallab et al. [18] filshihnsadnnenniungse
lynuea WU ansatanenniungiiqusiuoyyadass
#8735 ABTS way DPPH lagdan IC, windu 0.43+0.01
uar 0.41+0.03 fadnSuseliadans auddiu uagdany
ansUsznauiiueansauludiuadig fie 351.83+17.90
fadnSuauyavesnsaunadindeniuaisans (mg gallic
acid equivalent/g extract) @9un135An®¥1909 Li et al.
[19] wudensaralevusavesnennunginvasueyya
9dsy ABTS™ uaz DPPH i1y 58.44 uay 2,298.01
llasluaauyavedinsasnddeniuaisaia (umol trolox
equivalent/g extract) AMUEIAU WATNITANBIVD
Temesgen et al. [20] WUIAITAAALDNIUDAVDIADN
nungausndudseyyadasy DPPH uazdudanisasig
NO Tawdle ICs, AU 413.14+10.52 ay 290.37+3.20
lulasniudefiadans anudisyu venanidaiinisAnwndl
aeandesfunisdnwidduiinanslfifiuinarsadn
wnusavesgniuntmaiignidiueoyyadasefieis
ABTS waz DPPH LLaxqw’SféTuéy’amia%N NO Tnsdian ICs,
Winfu 27.68+0.31, 39.65+0.83 Lay 65.42+4.95

lulasnsusiadadans aauaidu [21], [22] 1lleeriegns

v a a

wdvingrnfvesarsainvesayulnsnaunannungiv

s =

andunime Fahluldiaudueaayulnsifignadiu

©
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nsfaLngsiafislansadavesaulnsuaunen
nuwgiugniuntimafinudududesas 0.05, 0.10
war 0.20 Inatmidn Tneld Carbopol® 940 (Carbomer
940) 1Juansneiaa (Gelling agent) Fuiduasusyian
Aoaasws (Colloid) danszsi viinduszq Adexlduin
dotlunaseuaruasivesaaluaniieseiomn 4
58U WUl neukasvdaMvaaeuluwsiasseu Wwaayulng
nnanududuiinuasiid Lifinswasuuvasdnuos
e fanuvilaneming wazainnudunse-as
voavaanulnsudazanududueglurae 4.13-4.81 &
\Wuenfmngay Wesnnlndidesiuamarundunsn-e
yosniianusfidunsngeu (pH 4-6) (23] Kafuneld
annzguugisiaduas anududuresaisatnues
ayulnsnaunenniungiugniunidmaicdailinase
dnuazn1anenm aunis wazanudunsa-sses
wa wenanislddnugrifiuouyadass warguisu
nsdniavveaatiflansaiaveayulnsnauaennIung
fugnfuntima Fswudn waayulnsynanududud
Yovavnsdubtoyyadasy ABTS™ uay DPPH' wavieuay
nsfudanisadie NO fidisuifuisaniasgulaleg
fluua adududesas 1 fadusmudvaiifignidu
mssnaulungu NSAIDs wazsinldussimonisanidles
&l Bslunindusosarnisdudaiiuualiuiingedu
dewadimudutuvesarsafnvesayulnsuaunon
nungiugniumimenntu msfnuiTeuandidiuis
dnenmlunisiueyyadass uaznisdudsnisadna NO
vesarsannayulnsnaunenniungiugnIuniine
?}QLﬂuaWiaaﬂqwé (Active Ingredient) Y03HENS IR
nsdnwilaenadesiunisAnuiiiiiun Afinnswamun
gNILaAIUNITENIAUIINATANALENIUBAYD
gndundme Fsmudn wasnarsafagniuninad
arudududosas 2-12 e awnsoannisdniay
wazuniivmyld lnedifesaznisdudanisdniavaeg
Tuthsdoras 11.69-94.92 Fs¥evaznistiudanisdniaud
wnduiimuduiusfuanududuresasatndifiuty
[24] uenanisswuiaduiifidunaurenirdussimede
nmungiinraduduiosas 2.5 laedwiin awnsoan
nsdnauiifanifimyainnisgnivieaihdetituaasn
15 Tnesunalnnissudanisadreansionananisdnay

yiinlelaaanddiua-2 (Cyclooxygenase-2) [25]
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Table 5 Antioxidant activity (determined by ABTS and DPPH assays) and anti-inflammatory activity (determined by

the inhibition of nitric oxide (NO) production) of herbal gel formulations containing different concentrations of the

extract of mixed S. aromaticum flower buds (SAFB) and M. fragrans seeds (MFS)

%lInhibition
Formulation Inhibition of
ABTS assay DPPH assay
NO production
0.05% SAFB and MFS extract gel 78.82+0.51° 65.88+1.84° 66.81+£1.93¢
0.10% SAFB and MFS extract gel 88.87+1.70° 76.03+1.48° 73.30+0.39¢
0.20% SAFB and MFS extract gel 94.51+1.18° 86.27+0.45° 89.15+1.59¢
1% Diclofenac gel 65.29+1.552 64.78+4.71° 72.89+3.83¢

The results are expressed as mean + SD (n=3).

Mean values with the same superscript letter (a, b or ¢) in a column are not significantly different at a significance

level of 0.05.

5. unasy

v
S o

NMANEY WU Wwav 3 gt TdnwaEnng
Menii warfimunsiiitluangiatonn 4 sou
venniamariissamnsafueyyadassiunalans
Tididnaseuunoyya ABTS™ uaznmslilalasiaussnay

wiouya DPPH Fevinlviezneuveteyyadasziiniiy

v
o

wfios Snisdsanunsadunisdniaukiunalnnisduda
nsaf1sansdenansnissniaueia NO faduiaddl
arsafnvesayulnsnaunanniungivgniuniine
andududosay 005 0.10 uaz 0.20 lasvniln
Jadugmsiaaiifinnuasiaiinisntenimuagmaad
iamﬁy’ﬂﬁawéﬁwuaq;ﬂaﬁaiz wazgnisunissnauly
sedunaannaasy Jsilanumzaufiagiluiunsde
Lﬂuwamﬁmsﬁagulwﬁm%’umimemammné’mLﬂfa
wamﬁﬂmﬁlﬂu%a;&a‘ﬁyugmuazG’Tuuuﬂumsﬁwm
nanfausidmsuldmeuenanansainayulng sglsiinu
ms‘v“v’mmLaaayuimﬁa"ﬂw%ﬂ%msmWa'mﬁﬂ’m
néuidedndudesiinsdnwniuduiiluduaiy
Uaeasiy wagUszdninanieaatin
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