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ABSTRACT

The development and evaluation of antibacterial oral spray from mangosteen
rind  extract are composed of 3 parts. First, the studies of acute oral toxicity
according to OECD 420 method and the repeated dose 28 days oral toxicity according
to OECD 407 methods were all carried out in rats. In the acute toxicity tests, oral
administration of 2, 3 and 5 g/kg BW of crude extract showed no toxic signs, no
mortalities and no effect on growth rate in both control and experiment groups.
None of them showed gross pathological changes at necropsy stage. In the subacute
toxicity Sprag-Dawley test, rats (13 of each sex in each group) were given
mangosteen rind extract at the dose of 0, 50, 500 and 1,000 mg/kg BW day for 28
consecutive days. Rats in the satellite group were given the test material at the dose
of 1,000 mg/kg BW for 28 days and observed thereafter for 14 days in order to study
the chance of reversibility of the adverse effects. Results in the study showed that
there were no the significant effects on average body weight, relative organ weight,

histopathology of the organs, clinical biochemistry



and the hematological parameters of the treated rats. It was councluded that, the
ethanol extract from the rind of mangosteen at the tested dose and time duration did
not cause any acute or subacute oral toxicity in rats.

Second, a reverse phase high performance liquid chromatography (RP-HPLC)
assay was developed and validated for the determination of mangostin in mangosteen
rind crude extract and in the oral spray preparation. The column was a C-18 analytical
column; the conditions of the mobile phase consisted of methanol-water (95:5 %v/v),
flow rate 1.5 ml/min, and the UV detector was set at 319 nm. The resulting
chromatograms showed good resolution with a short retention time less than 5
minutes without any interfering peak. Standard curves were constructed in the
concentration range of 25-125 pg/ml (R? > 0.998). The percentage recoveries at 3
levels of mangostin addition (30, 50 and 70 pg/ml) were between 94.73 to 98.39% for
the crude extract and 94.14 and 99.87 % for the oral spray preparations with RSDs
below 2% (n = 5) in all analyzed concentrations.

Third, Formulations of oral sprays are composed of 1 % w/w crude extract, 95
% ethanol, propylene glycol, sorbital, glycerine, peppermint oil, menthol, cinnamon,
citric acid, ascorbic acid, saccharide sodium and water. The product charateristics are
clear yellow solution, sweet, good flavor and have a cool feeling sensation upon
spraying into the oral cavity. The product formulations A (FA) and B (FB) were
observed for physical, chemical and biological changes after storage in various
conditions, 4° C, room temperature (25-30° C), 30°C 65 % RH, 40 °C 75 %RH, for
180 days. The preparations were tested for their antibacterial activity against
Streptococcus pyogenes and Staphylococcus aureus, which are considered the main
causes of pharyngitis, by using broth dilution method. It was found that all
preparations showed good antibacterial activity during the study period. The MIC for
FA and FB against Streptococcus pyogenes after storage 180 days were 316.3 and
316.3 milligrams/liter respectively. The preparation of FA and FB were kept at 30° C
and 40° C became darkened but the preparation were transparent. The degree of
darkening depended on the storage temperature and the duration of storage. The

remaining percentages of mangostin in FA and FB after storage for 180 days were in



vi

range 88.6-93.5 % and 92.6-95.8 % respectively. The shelf life for FB is
approximately 2 years extrapolated from the stability study as determined by the Thai
drug control division of the Thai Ministry of public health. The active ingredient was
reduced less than 5 % for 40°C 75 %RH when kept for 6 month condition, there fore,

the shelf life was recommended to be around 2 years.



vii

A

4 a a d o a = 3’ 1 [l
‘ﬁﬂ!iﬂ\‘]?‘ﬂﬂ1u‘wuﬁ ﬂ']iWﬁLIu'lllagﬂﬁglﬂJUE]‘ﬂ‘ﬁghuLL‘UﬂﬁGﬂﬂl@ﬁu’]ﬂ’]WHﬂf@QﬂWﬂﬁ]’]ﬂﬁ’]ﬁ

@ A o/
ana)aeniiaga
= Y] 4
HIvgy wedgy  g3uns

a Y a @ 4
ﬂ'%tyq}n AMNYFAATUHIVUNA DTVAITNT)

a a a d
ﬂmznﬁummﬂ?nmmmuwuﬁ

=} 4
ifl. A%, YU Wﬂﬁllwyjaﬂ sesunssums
If. A7. NP KA REY NITUNIT

[ [ 4
WA, A3, FRITAU ANTAU NITUNIT

4
e, Useans F1319ATNA NITNNTT
U T
UNAANED

[ a Q"y ==} 09; 1 1 (% =
ﬂ”Ii‘W@JLlHLE‘]%']J?%L?J“LAE]TI‘E@HULL‘]J?W]SEJSU’E]\1Ll1Eﬂwu%ﬂﬂﬂiﬂ%"lﬂﬁﬁﬁﬂﬂ!ﬂa@ﬂ

(% aov

Y 1 ' A = Aa A = o ada
NINA NuNelsEna Y 3a3U dIUN 1 ﬂﬂH1WBTJ‘VIEﬂmEJ‘UWﬂuIﬂu’JTJﬂu (OECD 420) uag

=

k4
WIMeNuIesilagdsmanu 28 Ju (OECD 407)lunyv1y manageunyImeudsunau lay
Y
Fmsnulivina 2,3 uag 5 nswilansu hmingl vesmsana linelfinaeinmsiy ms
9 9 9
Ao tazmssaan TeAalnd MIngqualuAuLazNgUNAARY YenINHHYNAasINKiNa i
= a A & a [ 9 J o
wumsnlasuuasmanensanin lunsnageunvnunsuway lonwy auln aesd (13 @2

E2
aomst aongy) i luuuia 0, 50, 500 tag 1,000 Haaniu/ Alaniu Wninda ag ngu 1,000

fiaansw Alansu hmindnf Wasada 28 Sunazngald 14 Su tilegmanldeunlasernms
T szaas a1e gasany Iy dwinmdsuessenio hmine Sozmelu nesinen
Y9903z Melu mneFuaiivaz Anelaiaine lilinnuuanaedniivses dragni
AdATZUINNGUAILANLAZNEUNATEY agldmSuMsnagouN LI asanalaen

(7

A 9 [ Yya a = [ £ A [
Qﬂﬂﬂl‘hﬂﬂﬂﬂl%%ﬂﬁﬂ‘ﬂqﬂﬂ@i‘mﬂﬂWBmﬂUWﬁuLLﬁ%ﬂﬁmﬂ‘]JWﬁuﬂlu‘Vmﬂ



viil

1 A Y o o an ~ o 9 @
daud 2 Tadhmsiauds Insin Ianslvesumaraussouz gauuuignndoundu
) [ a 4 a LY A % a [ 4 1 9
( RP-HPLC) dwisumsansizn i Inadu lumsananldeniiiga tagnaanumemu 14
v 7 Y] 4 { 3’ @
fneaun C-18 'quﬂmﬁauﬁﬂizﬂauﬁ"m WHea-u1 (955 % wvv) 0asIMNTIva 1.5
Aa Aaa = o v Y d’ dd’ d‘
Haaans/AUIM 1azIINMINIIIAAIATOILINANNEIAAY 319 W Tumas TasuTaunsy
A Aa ~ a o 1 ~
uaaImsienianatazsceznaimsnuiauud Inadudu uas lunuasuniu ns v
I Y ) o a 4 a Y 9 [
asguiuduasedmsums aniznidsinaluanududu 25-125 TuTasnsuae
a aa 2 J 3 o A @ A a a @
HadanT R = 0.998) 1WoTiduAnIsAUNGY oANasuAT e UL INFAY 3 T2AUA
Wudu 30, 50 waz 70 lulasniudelianans My 94.73-98.39 dmsumsananldenidina
118294.14-99.87 % SF1HSVNWUAD LA RSD @101 2.5 % (n=5)
H A
daui 3 mIasdisueuaennasanaldentdinalszneudismsana 1 % wiw,
an a = = 3’ @ Ia 4 a
95 % 1eF1uea Inswau lnanea vodaea nawesu hidwldwlesiuns wunea Funiuea
aa o ~ S A o  edyny A A = = vy &
nsadasn ihafion uazi waaduain 1a la @aes v sad@ uaziinnuidndudasu
Jd 9 a o do o < Y 1 A
naalsdidngesne nandaund1su A (FA) uae B (FB) 10y 13nan1gae 9 iilenaaaunny
a A <4 A < A N a a gy
AIANMWNWMINN AN 3NN 1T UTZ8ZIa1 6 1ADU INUNQUNI] 4°C, N1 03(25-
4
30°C), 30°C65%RH, 40°C75%RH waﬁﬂmmﬂﬁﬂﬂﬁaumiﬁmqmﬁ Streptococcus pyogenes
& o o o a
DMST @ Staphylococcus aureus ATCC 25923 Fulluguignanupineriosdnay 1agls
. . a o J 9 dy - A [ = '
macro broth dilution HaABREAIMIMIUMUFBIUATIGe ldAnaaMIANYI A1 MIC V09

o o 1 { [% < { a
#1150 FA 1ae FB @ol¥o Streptococcus pyogenes DMST ﬁmmﬂlﬂu”ﬁﬁamwgmw g

Q

o w

IS [ o [ A a o 1A A a o 1A
Lﬂumm 180 YU A INITUNITU FA 3163 Uaaniuaoans ting FB 316.3 UaaniuaAoans

3 A a =

9
a Y] 4 Y 1 [
Haanun FA UaS FB INUNYUNYN 30 LLag 40 oIS ?Tﬁmmmumﬂeﬁu u,mTﬂimm

u

v
ad

@ 9 42‘ [ < a o w
JZAUAITVNYUNVISISINTINTTINVLUAS UV HUNIND % ﬂl@QLLMQIﬂﬁﬁuélum’liﬂ FA lag

U

o

(% 1

A [ <] { a 1 ) v o w
FB ﬂ&ﬂa@‘ﬁﬁﬂ%Wﬂﬂ?ﬁlﬂﬂ‘ﬁ@ﬂlﬁﬂﬂ@ﬂ\i S U 180 U @giu‘]ﬂﬁ 88.6-93.5 % M ITUNITU FA

U

[ 4 [

1182 92.6-95.8 % dmSUMTU FB ograasumiaiu FB oigms 15 ld 2 3 iiesaina

1 4
JohmuanuasgIuIsMInadeuiolunzidoud1miue AuzNITUNIOINITIAZEY)
a @ o ' { < !
nsgnsNmsIugy Usnumndinygaaiosainin 5 % Nszeznamsinui 30 °C 65 %

RH uaz 40 °C 75 % RH



