»~ av (3 av a
VRIAYAITNINY lhum‘mnmnﬂun‘mauummm

T

F89UNTITEATUENY I

NSWAILIANSUBIMNSLERUAUAIW LYY LazlATeddnans
A o A a da £ =
invrnNudu wazayulwsiveurssliniigndniedanw

lag

a = (3
UA1ARNIN Q‘Uit’dﬂﬂ LLEiSATUS

2555



0 CO 3% ./ﬂ f :é 0 vinemynamitu dnineuasisnrminieifunhennd

T

Wi L M
o 5

$1891UN15IT8ATUANY O]

NTRAIUIAITUDIMISIETUAUAIN LIV LAZIATBIETDT
nivEniudu wazdyulwsineurssiianignsnisianw

ny

UN9ENIANTA qUILAIA WAzANE




nEn i
wwiimnApaR

$1841UN5ILAVUENY DS

MIHALESUBWNSIES NN LI LaZLATEIa191d
nviniiut wazayulnslneuaelinnignsniedanm

Formulation Development of Some Bioactive Thai Indigenous

and Medicinal Plants to Health Supplements, Drugs and Cosmetics

WantlAsansIaY
WNENINTA quszA  AzndvAIEns

K373
1. fuauransnanse as.yAduv UsrAns Ui AMIZINEYANERS
2. FUanAdanT1A158 A5 7R $eddnsUsE AMIZINEYAEAS
Juaeransnnnd asase1  Aandeu AMZNEYAENT

TasamsAveii e SunuatuayumsideaindnineuamznssunsINe Ui
UszanUeuuszana w.A.2549 - 2550



naRnssuUszna

' 1%
Qo A <l

TasamsiduFastianunsnaniunsussqaudngusyass wardnniglianau
d3aldl Al wrerauAudNInuAnEnsunAduiluadagei iugamlunis
° a av: o a @ I d‘ 2/
Aitiuaulanmsdsell  wnzanzndrmand  amanenduquarasnd 7ildl¥aany
o dd' « d; <& el'
auvayuanun gunsnd was insasilen llun1mases

ANIZEINHIDIRUNTZ AU A AN ATYNYINY yAaINTHeL RN NYinuTenes
8rutANazaIN NSy sawieuRyyde Sundted fdasguaianansidnans

lasenn99de uazinAnmgdsaulaseanimnen

)]
ll°<

AT

[



[}
200777
Ta 309 L MIARIUANTLE AT NATN W 1T TTUTTULATIATEId 187
a X o a da L 4
nnsuihuiszayuinsunaiafidgnaniedanw
e - 0.3n79 qUszavd w.as Al Ust@niniim ue.as.Sud
v cdaa a U
NA™RIUITNT UAT AT.93Eg)0 Aandeu
AWidn Aty sansanapa uin nsrlau oaula ansfluedn qrisiueendiadu qni
v a v ar o d‘l/ v o o < [ o
NITAUNNANNY, Gnutiy, Afuuinexayulng, uiuid,

Y

ayulns, 9o91n, FBnsdamsiinsuautesTadanngesi

MIRRUIATUBMNIETNGIN W 1 usTuaziATeedens annfimiutituaslng
a ellnl < < v < dlal So aaa a o 1
vwaianigmaviinm Usznevlisan eniaifignasmuljifeeendindu winex

ayulwansziunfiAuiu sy wiuidusyuinaiesunds lugen fal

U q

o o

nMswsansFusWIaidonimulifisuneendinduaindnnsslay lnemagaugna
AuURsEneandeduiaedd DPPH Radical Scavenging Assay WAZNAADLUWILTNIU
a1sUsznauiuedndaeds  Folin-Ciocalteu methods  ann1sAnEqMAFURA3en

v a

pandinduresansanavenuanednnuig 3 8a 1wt fnfa oin wasns<iau WUIEN

1
aa

nezlauflqnisulitaneendnduiinga (EC,, = 4.32) 3848NNARNHY (EC., = 12.04)
uazdnulin (EC,, = 16.45) uaziBunuanstsznevfuedniiléanndnnazloy fo wasdin
Anlu 32.08 19.01 WAL 9.72 un. 4N 1 NFNTRIENARATNAINL mnimﬂmﬁmﬁu%uﬁ@n
zinnszlnunsBaamsusinluiureusiely Tnevinniswteane 2 Ay A 8gin
ﬁﬁmmﬁmumu 40 un. (ﬁﬂ?“uﬁ 1) WAL 80 NN. (ﬁ‘h‘fﬁi 2) RINNIIMAFALNNTRLRZNTAU
Naw (% recoveries) 199813UsznauAuednluENTaNL F8asN1sAUNALTRIRASUT 1
uaz 2 Antilu 84.85 UAY 92.42 MNAIAL HANTIATLANANNINTBIAFLTA LG A
AauslsauTe i ANNTUANG UALANFRHATIBIANNTOUTIRIENTATS 2 FAsL
HIUNUINIATFIUAIN USP 27/NF 22 Tae 2 Arusnildnladuansineiu dausndesasaaq
ARHNFEN WL TR lUA LT 1 azilAr¥enaz1e9nIIunIeLg (0.85) %ngndﬂﬁﬁ?"uﬁ 2
(0.06) Han1IAARUAMNAIAITBIANTUsTnauRUedn luasaiave T LLaz lusnsus e

wauiuld 2 wew wudnSunuasdssneufueinanas Andludenss 13.15 was 80.71



(FFUR 1) 82.95 (AFLR 2) Ananay Teladufidenaanainanguugil uaziFunm
aanfiaulueinia  ainuanisAnm agullddiansdseneuiuednludnnas Taufiqgnisu

Ujiseneentinduiin Inelgrssiuliisereendindulndiraeiudnduiuas tolox uae

o o <

mmﬁmﬁnmzimummmﬁﬂﬂLm?ﬂum:mmLumﬁ‘lﬁ@mmwmmnm%mmgm
uam??mmqw%rm:ﬁuqﬁﬁuﬁummm‘mﬁm@%aLLﬂanﬂafaﬁmmﬁnﬁuﬁm 3 11in
e 6;\': (Cratoxylum formosum Jack), nszinu (Barringtonia acutangula L.Gaertn.) WazLgin
(Syzygium gratum Wight S.N.Mitra var. gratum) LL@:LEG"EJ:JLﬂuﬁﬁmﬁmu@gﬂv«i lag
wmaaunwﬁuﬁmqu‘ummma’EuTwsﬁﬂﬁmﬁ@Wﬂﬁﬂmmwﬁuﬁf Balb/c 1ad@nsannayulng
finnudidu 12,5 -800 lulasniurefiodans daeds MTT assay lugnaziiiuazlaifl
I?T‘mi:[ﬁu Tatlda1s phytohemaglutinin (PHA) WAz Pokeweed mitogen (PWM) 1lu
sanszugaaan iNdevieind uazdnuaisu nanimagauwudn ansannaenszinuuay
Rafiaonadudu 12.5 - 400 lulpsniusiefiadans fonanszuanndeviasiiafiuayil
Tnoianizarsainaeanslauiqninszduniaiinsauan nderiaiiadedaiiteddy
vaiA  drusnsaiasasindiaanadudu 12.5 - 200 lulnsniusiefiadans floansesu
antndueriafiuarll  Meilansafnoesdiniutis 3 sialufaeuduivromad
ﬁqﬁuﬁqﬁmﬁﬂnmmﬁma%@LL'a@n'aa@z{mmm:TmumﬁwmLﬂuﬁﬁmﬁmﬂmqﬂm 3
siluny A gnenuuuuds nad uazdenlnuan definnsnaindnunzniauan Al
MulineAniy ATINALRT WAZIATIR WU ﬁ‘hi“uﬁ'mmmmﬁ'qma‘?'ma*uﬁmml,ﬂw,ﬁmu

ayulweannszlau Ae Audealnuan

[l
val o I

HAN IR AFLLE AR IR AN s men Az anaiunsaasaelidng
cﬂ' a a a oAl e -1 o :l/ d’l a ] o
waztwelsziliudss@nsnmuiuiduayulnsuinlunisdudaudeuuaiiGe ludesn Tnevii

dl a L 7 a Il ] o o e b
ﬂ’]‘a‘Lﬂ@ﬂl&LLﬂﬂQ“ﬂUﬂLL@tﬂ’ﬂNL‘HN‘Hu‘ﬂ@\‘IW’ﬂﬂLN@ﬂu'&/ﬂ@fJum’N’l LRENINTAALABNIABNGAT

o

base film ANANHULNWNNENINAMNIZAN AD TANTIUY AINNIAU AITNNTE AN LI

dld ° a a a o :// 1 ad
AN la WAZANAINNTD lUNITAZANENA wazmmslsrilulsz@nsninluntsdudafaeds

Disc-diffusion assay AMNHANINARBINUAIN base film NHNWNNIENINAUNIZAN An 5%
tacca : 5% pectin : 1.5% HPMC : 0.25% glycerin lugmsndau 1:1:1:0.25 LL@:Lﬁ@U??%W?

afiauin 5 mg/ml (2 W13 MIC) aalu base film wudn wiuAsusulwsdindlgnilums
z I

duduidels 3 wlinAe S. aureus, S. fecalis uay B. subtilis Iaefia Inhibition zone L&

o

- o ay . =e. ... . ® X »
WAL 9, 12 WAL 10.67 mm AINAAL Ut NLEUR SN Listerine  ¢luglNLTa B. subtilis



200777

v a a 1 « < o :I/ 4’1 [ ‘' o
Tesatiamen usruriuRsuaguinsuingnansodudadela lduansisanansannasulng
< Yo [l « < < a a o :l/ A’
uWin aannimasesasnsnagliddnwiuiauayulnadn duss@ninmlunisdudaugalu

daulng Hrnutlseaissegising s liuvmausrdiainyadreeiniuiny



ABSTRACT
200777
TITLE : FORMULATION DEVELOPMENT OF SOME BIOACTIVE THAI
INDIGENOUS AND MEDICINAL PLANTS TO HEALTH
SUPPLEMENTS, DRUGS AND COSMATICS
BY : CHITRADEE LUPRASONG, ASSIST.PROF.CHUTINUN
PRASITPURIPRECHA,Ph.D., ASSIST.PROF. WANDEE
RUNGSEEVIJITPRAPA Dr.rer.nat AND WARISADA SILA-ON
KEYWORDS : EXTRACTED PRODUCTS, Cratoxylum formosum, Limnophila
aromatica, Barringtonia acutangula, TABLETS, PHENOLIC
COMPOUND, ANTIOXIDANT, IMMUNOMODULATING ACTIVITY,
INDIGENOUS VEGETABLE, , LYMPHOCYTE PROLIFERATION
ASSAY, HERBAL CANDY, FILM STRIP, HERB, ORAL CAVITY

Formulation Development of Some Bioactive Thai Indigenous and Medicinal
Plants to Health Supplements, Drugs and Cosmetics are antioxidant activity tablet,
immunomodulating activity candy and film strip for oral hygiene.

For antioxidant activity tablet, the purpose of this study was to formulate
antioxidant tablets from the indigenous vegetable; Kradone (Barringtonia acutangul).
The antioxidant activity was performed by DPPH Radical Scavenging Assay and the
content of total phenolic compounds was evaluated by Folin-Ciocalteu methods. From
the antioxidant activity data of three different Thai indigenous vegetables, Kradone have
shown the best antioxidant activity (EC,, = 4.32), followed by Tiw (EC,, = 12.04) and
Mek (EC4, = 16.45), respectively. The content of total phenolic compounds from
Kradone, Tiw, and Mek from 1 gram of wet vegetable weight was 32.08, 19.01 and 9.72
mg, respectively. Based on the previous preliminary data, two different formulations of
the antioxidant tablets from Kradone were purposed: 40 mg crude extract (first
formulation) and 80 mg crude extract (second formulation). The percent recovery of the
phenolic content from both formulations showed quite high percent recoveries; 84.85

and 92.42, respectively. The quality controlled study of both formulations found that the
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results of weight variation, disintegration and friability was acceptable based on the
standard criteria of USP 27/NF 22, and the first two parameters showed no significant
differences on both formulations. However, the percent friability of first formulation
(0.85) showed the significantly higher than the other (0.06). The stability test of phenollic
compound in Kradone crude extract and in tablets, after 2 month period, showed lower
percent content of phenolic compound with the percent recoveries of 13.15% and
80.71% (first formulation), 82.95% (second formulation), respectively. The factors might
be influenced were temperature and concentration of oxygen in the air. In conclusion,
the phenolic compounds found in Kradone showed great antioxidant activity relatively to
the antioxidant activity of vitamin C and trolox. The crude extraction from Kradone was
able to formulate antioxidant tablets that passed all quality control requirements.

About formulation of herbal candy, the objectives of this study were to
investigate immunostimulating activities of 3 indigenous vegetables ethyl alcohol
extracts such as Cratoxylum formosum Jack, Barringtonia acutangula L. Gaertn. and
Syzygium gratum Wight S.N.Mitra var. gratum and formulated into herbal candy. These
extracts were studied for in vitro mouse spleenic lymphocyte proliferation in the absence
and presence of mitogens by colorimetric MTT assay at concentration of 12.5 - 800
ug/ml. The phytohemaglutinin (PHA) and Pokeweed mitogen (PWM) stimulated T-
lymphocytes and B-lymphocytes, respectively. The results showed that Barringtonia
acutangula L. Gaertn. and Cratoxylum formosum Jack extracts at concentration of 12.5
- 400 yg/ml could stimulate both T and B lymphocytes. Especially, Barringtonia
acutangula L. Gaertn. significantly enhanced B lymphocytes response. Syzygium
gratum Wight S.N.Mitra var. gratum extract also increased both T and B lymphocytes
proliferative responses at concentration of 12.5 - 200 pg/ml. All of these extracts had no
cytotoxic effects. Barringtonia acutangula L. Gaertn. was selected for prepared herbal
candy 3 formulations, hard candy, jelly and chocolate. The formulations were
considered about appearance, compatibility, stability and taste. Chocolate based

formulation was the best formulation for herbal candy from Barringtonia acutangula L.

Gaertn..

Vi
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About formulation of film strip for oral hygiene, the purposes of this study were to
develop film strips with good physical characteristics and can be easily dissolved and to
investigate the ability of the film strip containing Eugenia grata to inhibit pathogenic
bacterias in oral cavity. Different types and concentrations of polymers were
investigated. Base film was selected according to
its optimal thickness, easily peel from teflon plate and optimal fragility, strength, Clarity
and dissolution rate. Antibacterial activity was investigated using Disc-diffusion assay.

The selected oral film strip consisted of 5% tacca : 5% pectin : 1.5% HPMC :
0.25% glycerin in the proportion of 1:1:1:0.25. The 5 mg/ml (double concentration of
MIC) Eugenia grata extracts film strip inhibited S. aureus, S. faecalis and B. subtilis with
Inhibition zone of 9, 12 and 10.67 mm, respectively while the Listerine® film strip
inhibited only B. subtilis. The microbial inhibition of the film strip containing Eugenia
grata extracts was the same as the extract alone. In conclusion, the film strip with
Eugenia grata extracts could effectively inhibit microbial growth in oral cavity, was safe,

in expensive and gave value added to local vegetable.

Vil
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Anusta

@ = Celsius degree

Kcal = Kilocalories

ml = Millilitre

i = Microlitre

mg = Milligram

g = Gram

% - Percent

w/w = Weight by weight

nm = Nanometre

pm = Micrometre

cm = Centimetre

mm = Millimetre

cm’ = Square centimetre

min = Minute

HPMC = Hydroxypropylmethylcellulose
HEC = Hydroxyethylcellulose

TSB = Tryptic Soy Broth

TSA = Tryptic Soy Agar

MIC = Minimal Inhibitory Concentration
uv = Ultraviolet
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