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menssinumiRvonidusdasanailinun  diuillitsuasls Tdvdesdeu §i Specific

gravity value w‘%ammmdwa"uwwagﬁ 0.94110.01 LfiaﬁwmﬁLﬂswﬁﬂmamﬁmamﬂ v Acid value, lodine

-value, Saponification value war Unsaponifiable matter mu%%‘mmywaq US Pharmacopeia and National
Formulary [1] wudilsian#l 39.53+0.08 mgKOH/g, 133.890.29 ml,/g, 190.1040.33 mgkOH/g ua 0.95+0.01%
iy sziuldimiundagnansiien Saponification value firauisgs (190.1040.33 mgkOH/g) Taedien

Tn&fpsiuhsufinig 1 éaﬂmasjﬁ 188-253 mgkOH/g 31nAi1 Saponification value fige Feflanudululsag
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(C16:0), Palmitoleic (C16:1), Stearic (C18:0), Oleic (C18:1), Linoleic (C18:2), Arachidonic (C20:0) Tnansalody
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nsnadeugVsn IR eyYaBaTsva AR 1M
ynmsnessuqvEsHefueyyadassaniwumdas Tne DPPH radical scavenging activity,
Ferrous reducing power activity Wwag Lipid peroxidation inhibition activity wuifiarudsdureainfuse
8NNIT1 1.0 mg/mL ﬁqwésiaﬁ'm DPPH radical uae reducing power 717 Tnguansdn DPPH radical scavenging
activity 91 95% LﬁaLﬁUUﬁua'ﬁmmmu ascorbic acid uazuaAndA reducing power #i 1.588+0.016 mgAAE/mL
venaniudaidlunsdiude tpid peroxidation 'luiuﬂ‘umuna'm M 24% 'mqwﬁmna'l'Ju’m‘"u'lmnniml'mJumUu
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nsmageumIiiuiy (cytotoxicity test) siaiwaa human dermal skin fibroblast ¥eathshIuEAE19WI5.
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human dermal fibroblast vesthfuidastawistanewug RRIM 600 wuimbuadasansifiadalagldiani
avanuwenieuiiosusznounsalutundn fie oleic acid was linoleic acid Suilanuauvilunistiiawesa Sl
W‘Ui”lﬁqw'é'lumwiaéf’maqy‘aﬁais fio DPPH scavenging activity 1 (95% inhibition) reducing power
(1.588+0.016 mg of AAE/mL) 52ufia lipid peroxidation inhibition activity (24% inhibition) laefifin HLB
(Hydrophilic-Lipophilic Balance) dszunu 16.2 dlevnsnageuauiufivvenhiuudasanndesad
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Abstract

The oil from seeds of Hevea brasiliensis (Mugll. Arg.) cultivar RRIM 600 cultivated in Thailand (from Chiang
Rai provinces), was subjected to the evaluation of fatty acid composition, antioxidant activities, -
antimicrobial activities and cytotoxicity. The seed oils were extracted using n-hexane as a solvent and the
major fatty avcids were oleic and linoleic acids. The seed oil exhibited high capability in inhibiting
scavenging DPPH radicals (95% inhibition), reducing power (1.588+0.016 mg of AAE/mL). However,
moderate lipid peroxidation inhibition activity of this seed oil was observed (24% inhibition). The
cytotoxicity effect of the oil was determined on human dermal fibroblast. It showed that the H.
brasiliensis seed oil was not cytotoxic to human skin at >1000 [lg/mL. Based on these results, it was
suggested that the H. brasiliensis seed oil may be considered as a potential antioxidant candidate for

topical cosmetic applications with HLB value about 16.2.
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1. atmhifuninudesensilaglfieneuiuiraras
witngransililunsideadsiibuiug RRM 600 indartadsse Weldwdaeewsunuds vhniséai
aruazen nsvmzdensen winiilsludasrewsuvhnisun anwhnsatadesvhesansieniou
figampiivies iuna 24 4ol Wersunmnssssnamsmsafauvhmsmdahesndie Na,s0, asazan
Alsilussmedvhazaiseandeiedes Rotary evaporator Pnfwhmsfahminiuadasonsilld fa
%yield waziiuigamgl 4 samwadeaiioluiinsevidely
2, ’mesvl‘ﬂmamﬁ‘ﬁmaLﬂﬁLLazmamwwaaﬁﬁuLuﬁﬂawm'ﬂ AD
- Specific gravity
M1 Specific gravity Tnovmsiasmumnmivtenihsuwdaoansilngldiaies Pycnometer Pntuth
ildvimsfuaamae Specific gravity feil
Specific gravity = density of oil/density of water
- lodine value, Acid value, Sponification value and Unsaponificable matter MNsiaTeinisinsg
¥84 US Pharmacopeia and National formulary [1] ' '
3. vnAsuqvMIdesuByyaBasy
. DPPH scavenging activity |
ymsnaaeulaudredeenidves Blois [10] Tngldarsazarosiuanudiudy 1.0 mg/mL luefinesdom

aaa

41U 0. 1 mL 139319M8unIUuea 3.9 mL mnuumﬂgﬂsmﬂumsavma a a—dlphenyl—ﬂpicrylhydrazyl

(oPPH) Ardudu 1.0 mM luamues $wau 0.1 mL igamgiiieafuim 30 wiit Aeushluindrgandu
Was (absorbance) fiaueadu 517 nm Vl’lm 3 ﬂi\‘i T,ﬂall ascorbic acid L‘Uumsmmﬁ'}ua’mm (control)
vheiilduane DPPH radical scavengmg activity il ‘

DPPH radical scavenging activity (%) = [(ADS ontro — ADSqampie) AbSconod X 100



- Ferrous reducing power activity
#1 reducing power seuhiuudagasvinmsiiaseilaed198935ves Takashi [11] uazuansAndu AAE
(ascorbic acid equivalent) Whifuidaenawns1 250 L wauiu 0.1 M phosphate buffer (pH 7.2) $1uau
| 250 plL uavanIazay 1% potassium ferricyanide 500 L *?Tq"lﬁﬁqmwn”ﬁ 37°C Wuan 1 $alus antiuviins
LAY 10% trichloroacetic acid 250 L wagth deionized 750 L Aeuvihnsinrganiuuas (absorbance) 7
AMuE1IARY 700 nm Adilsidu Abs; wdvinsidiu 0.1% ferric chloride uavvimstadinisganiuuasdn
A ueMAdY 700 nm ALy Abs, Ardilsinlufuanmaat reducing power Taeil ascorbic acid
msmmigﬁué’wﬁa (control) faid | | |
Reducing power = [Abs, ~Abs,]mpte = [ADS; —ADS]cnirol
- Lipid peroxidation inhibition activity
- AAT18YA7 inhibition of lipid peroxidation 1ael438 Thiobarbituric acid-reactive substances (TBARS) [12]
Suanuauthfudaniwns 100 pL Au linoleic acid 900 Tulasans Wianufeuiigumgd 100°C e
20 u# Pnthufvansazais buffer (pH 3.5) 1 mL uaza1sazaty 20 mM 284 thiobabituric acid Tu 10%
trichloroacetic acid 1 mL uarl¥iamudoudnafsitgamail 100°C 1unan 30wt sldeansazanedouy rou
luindmsganduuasiiaauiemiadu 532 nm Feiedss microplate reader ve 3 afe Taefl BHT uaz
ascorbic acid \Juasunsgiudeds (control) el % inhibition of lipid peroxidation il
Inhibition of lipid peroxidation (%) = [(Abs oot = ADSsample) ADSconiod X 100
4. yaapugsmssesulenuaiiy (Bacillus cereus) wag {831 (Candida albicans)
msieseilaegudiugimnssuuasmaluladianmuvisnd (BIOTEC)
5. nagauaMuduRy (cytotoxicity test) AoLgad human dermal skin fibroblast ﬂaqﬁwﬁ’utuﬁmmawwsw
ymsiiaseiiaeds MTT assay [13] lnequdtugimnssuuasinaluladiinimueni (BIOTEC)
6. w1 HLB vouiuiudngnawis Lﬁan'ﬁé‘?\aﬁ'\%'uqmm‘i'uﬁﬁqﬁ'mnﬁwﬂumﬁm
- MYAATIEYA HLB wmﬁwﬂumﬁﬂmqmsw avuvadu 2 mivesasfe
1 mawneiieduiomtases HLB venhiuwdasims - nadeuanuniiazes emulsion
Tae3thunios - | '
\w3eu emulsion Wavum 14 gns gusaz 30 mL nthdfusidagnenst 20% was 77% Tneld
Tween 20 wae Span 80 \Hu surfactant 3% ludadausnag Fsarliian HLB fidneq fu duandly
ansl 1 91niuth emutsion eSeuldlutuwissfianudaseu 2000 rpm Wuan 15 undl
FunamswAeuulasmes emulsion uasﬁﬂﬁnwavﬁagiwﬁqqdw HLB #ilvinruasiaves emulsion

<
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519 1 uansein HLB wes surfactants Tugns F1-F14

Ratio of surfactants ,
Formulation : A1 HLB
Tween 20 Span 80
F1 | 1.000 0.000 | 16.7
F2 ' 0.919 ' 0.081 ' 15.7
F3 " 0.839 0.161 14.7
A 0758 | 0202 | 137
F5 | 0.677 0.323 12.7
F6 0.597 0.403 11.7
F7 0.516 0484 10.7
F8 | 0.435 0565 - 9.7
F9 | 0.355 0.645 8.7
F10 0274 0.726 7.7
F11 | 0.194 0.806 6.7
F12 | 0.113 0887 5.7
F13 0.032 0968 4.7
F14 0.000 1.000 4.3

a

2. WATsima HLB venidunfing1awisn - vadeunnuawiives emulsion lnadsislingmall
e 45 u
P v L4 . P Y o] Y o
\dlolétae HLB wes surfactant il emulsion fifimuAiigegavInmsviaaesil 1 Sndutiin
a ‘¢ ' g o & a0 : o . a $.8 in v
ATIIIA1 HLB vsaihdumdasnainsfiuiuey laawien emulsion 8nassvianun 9 gas fld
surfactant 7iflen HLB Tugaadandn wdwvhmsdunaaunwiaves emutsion Wuna 45 Fu

N g al ! N 1 dd o A
HLB 'UBQU’]&IULIJEWEJ'NW’]S'] QefiAUszanuA HLB VRFAINUAMUAINWINNGR

HAN1TIY
f]méuu'?ﬁnwmﬂuasn7E/n7wwaozfy7i7’uw5‘me/7dw7s7
wamswmaa;wuhLﬁaﬁﬁmsaf’fﬂﬁﬁummuﬁﬁmawws'ﬂmalﬁﬁaﬁwazmmanmu afinfigamgiveadu
i 24 Halue Wihiusdesennitiidnuadla fivdosseu Vst 37% yield & Specific gravity value Wiosn
At unzegi - 0941£0.01  smdwimamdnudnuusanll Ao lodine value, Acd value,
Sponification value W& Unsaponificable matter afignsgIuves US Pharmacopeia and National
‘Formulary wuiilWien#l 39.53£0.08 mgKOH/g, 133.89+0.29 mgly/g, 190.10+0.33 mgKOH/g Uay 0.95+0.01%

o v w <
AUAINY ﬂ\ulﬂﬂ\ﬂuﬂ'ﬁ'Nﬂ 2



aeeil 2 Physicochemical characteristics of H. brasiliensis seed oils

Analysis The H. brasiliensis seed oils
Specific gravity 0.941+0.01
Acid value (mgKOH/g) 39.53+0.08
Ibdine valtue (mgl,/g) | 133.89+0.29
‘Saponification value (mgkOH/g) 190.10+0.33
Unsaponifiable matter (%) 0.95+0.01

vy Y o o . . P Y a0 v al ar
ziuliinhdudaerawsiiidr Saponification value iraudneg (190.10£0.33 mgkOH/g) TneiiAlndiAaiy

v
°_ e

¥ o o P ] 1ol ' . \ o i °
iifuiie TU SafiA1ogi 188-253 mgkOH/g 91nf1 Saponification value fige Fafianudulylfiazinigy

LY a

wiagnawnalldiluinghvlunsudnayuazuruysioly

ovrsznaunsalesiuvenhiudne 1w
diovhnisinseiesiuseneunsaluiurenhiiuudasanisilasnisiudsunsaletuluiuuge
gy i dueyiusiufialeaineseaansalulu (Fatty acid methylesters, FAMEs) lagldasazaraladionlonsen
lgdlunmuea wazvhnsiwselneldiaies Gas chromatography (GC) "lm"nﬂWﬁ’mam'luguﬁ 1 Fawuilubaiu
wineramniesdusenounsalutu I Palmitic (C16:0), Palmitoleic (C16:1), Stearic (C18:0), Oleic (C18:1),
Linoleic (C18:2), Arachidonic (C20:0) fauanslunis1e 2 Tnsnsalaiiu Linoleic acid fuinasnniianil 42.13%

[ . . o o & o ) . : o a .
AuNeae Oleic acid 1 38.96% Fansalusfuvisaawialiu unsaturated fatty acid %Qﬁﬁ]maumumimiﬂWJWﬁN

v
o

14 ' A’ ra v =l a o J X ) L9 L =3 =l + 1
IWH’J"IN‘QM‘UULLﬂN’J UsnINU EJ\1115'IEN'l‘lJﬂ’ﬁ'l"DEJ’NWUq‘I/\%.luﬂ‘ﬁCﬂEJGI']Uﬂ'I‘J’E)ﬂLH‘U wazanansiinda Taesinisldaein
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LtwswmU'luqmmwnssumsaaﬁwma
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gﬂﬁ 1 GC chromatogram of fatty acid composition in rubber seed oil



a3l 3 Fatty acid composition of H. brasiliensis seed oils

Fatty acids (%) The H. brasiliensis seed oils

Palmitic acid, C16:0 | 8.78+0.05
Palmitoleic acid, C16:1 - | o 0.230.02
Stearic acid, C18:0 ' 6.17+0.16
Oleic acid, C18:1 | 38.96+0.36
Liﬁoleic acid, C18:2 A 42.i3¢o.06
Linolenic acid, C18:3 | 2.38¢6.oo
Arachidonic acid, C20:0 | 0662002
2 Saturated fatfy acid o 14.95

2ZUnsaturated fatty acid 84.36

oridmsiedeyyadassvaniiusiagimis) |
mnmsmﬂaauqm%'msdaﬁwuaqu“aﬁasszQ1§1ﬁutuﬁﬂtmvmn 1y DPPH radical scavenging activity,
Ferrous reducing power activity waz Lipid peroxidation inhibition activity wuiniiraududurenidiusde
8719W191 1.0 mg/mL ﬁ_qw‘éc&iao’f’lu DPPH radical uag reducing power i InauaneA DPPH radical scavenging
activity*?'i 95% ijatﬁaﬁﬁumiu’lmﬁ’m ascorbic acid WazuandA reducing power #1 1.588+0.016 mgAAE/mL
usnanidatalunsdiudi lipid peroxidation Tusedutunans 7l 24% Faqvisanamunazanannsalefuilidu

2IAUsELNOUNANTRNINTULAABNINISY
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Inhibition of DPPH redical (%)

0.00
Rubber seed oil Ascorbicacid

1.20

0.80

0.40

Reducing power (OD at 700 nn)

0.00

Rubber seed oil Ascorbicacid

100.00 C

80,00

60.00

40.00

20.00 -

0.00 i

Inhibition oflipid peroxidation (%)

o L a ¥ o . . Ny .
Jun 2 qmsmsmaﬁmwyjaamwaqmuumﬁﬂmqwnﬁ (A: DPPH radical scavenging activity; B: Reducing

power; C: Inhibition on lipid peroxidation)



{ - < o . 4 . .
nIsAdeUgyNENITAen UYBUUATILSY (Bacillus cereus) Uaw 19951 (Candida albicans)

£ | v & o el . X . . Y
PINMIVAFDUENINITROATUTBLUANLIEY (Bacillus cereus) uag (¥931 (Candida albicans) wuaiuiuu

- & v L& 2 o
wngawnslifiguslunsdugadeniasceila

msaaaunntiuRy (cytotoxicity test) Aalwad human dermal skin fibroblast Yo Iaang 1NN

mnmsmaaummL‘Uuwwawaa human dermal skln fbroblast Ay MTT assay wmwmuumaﬂ

mawwsﬂumuwwmawaa human dermal skin fibroblast fiAandudu 1000-7.8 p,g/mL wamslidiuimisuada

EJ’]\I‘W'ﬁ']llﬂ')’uJUa’e)ﬂﬂﬂﬂﬁ]ﬂ‘ﬁﬂUN’MU\m‘q‘Uﬂ muam'lumiww q

o a .. ' ¢ . Y
A5 4 navaasuAuiiv (cytotoxicity test) maigaa human dermal skin fibroblast Yauisiuuan

NN
Sample Concentration % survival sD ICso (g/mL)
Rubber seed oil 1000 94 5 >1000

500 97 q

250 99 5

125 91 11

62.5 98 8
31.25 100 a4

15.6 97 5

7.8 97 10

A1 HLB vaasluudngrawisy ifensaeisugasaiusalaninhdiuin
1.

a e d v d L ] ™ . ) Y . . A o
MTIATeiUnauiNen1¥I9w09A1 HLB saaitiudngqasmist — nadeunnumsiaves emulsion TaeAstu
&
WAEa
a o o . " v o ] y i y o0 d
isvhmsveaaumuAivesgns emulsion Ald surfactant if HLB #1399 Taemsthuwies wungaenil
. . a‘ =3 [l : - 5 . L4 :
AUAWIYEY emulsion 1nfiga At HLB 16.7-13.7 Tugms F1-F4 Fafnnsuentuves emulsion ey
nign

a . ]

AnTIiiA HLB venifundanans - ageunuAIIves emulsion Imaﬁqﬁqﬁﬁqquumuna'\ 45
gl

19 HLB ﬁﬁmmmﬁaaaam1nmivmamﬁ 1 fio gms F1-F4 uwme1 HLB gonhufuadnerawn Tng
LATEUEAT emulsion Viavain 9 qns filriivesrnazndundefazldan HLB Auiuouveniviuudagiwis

ﬂQLLﬁﬂ\ﬂUWﬁN‘Vl 5

S 12



A5 5 uana HLB vas surfactants ugms F15-F23

d o LY t‘; A: vl a v o v LY P
dievhmsveseuanuasivesgas F15-F23 Tngdsfialingumgiivieaduiat 45 fu lanadwandumsei 6

v

% o 3

P - 4 a ¥ v o <t v
ans F16 fianuasunniign Aedanisuendudesian Jwaguliinhdumd

16.2 aduA HLB w89 surfactant Tugms F16

o o .
19799 6 LLﬂﬂQEUNaﬂ’ﬁ‘VlﬂﬁaUﬂTmﬂ\‘lGl')“UEN emulsion gns F15-F23

Ratio of surfactant
Formulation HLB
Tween 20 Span 80
F15 1.000 0.000 16.7
F16 0.9597 0.0403 16.2
F17 0.9194 0.0806 15.7
F18 0.8790 0.1210 15.2
F19 0.8387 0.1613 14.7
F20 0.7984 0.2016 14.2
F21 0.7581 0.2419 137
F22 0.7177 0.2823 13.2
F23 0.6774 0.3226 12.7

1 Id
AENWITIAN HLB egiusyan

Storage time
(day)

Illustration

D1
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D3
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D5

D9
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D15

D30

D45

F5alna

nnmsinseiaudnyarreniumiagaws) asuldinhdusdaemisidien sponification value
v o ( oa o Yoo o = o o
Aoud1ege 71 190.10 mgkOH/g Hrraglutiafeafivingduiionag 1U # 188-253 mgkOH/g [ 1 Fumunzauiay

o e s a a 1] £=3 g ! v a g L4 o
U’lllﬂ?ﬂﬂﬂ')ﬂf]ﬂu‘[uﬂﬁﬂaﬂﬂl&LLﬁSLL‘ZJMV“{ Waw wami’aLﬂ‘mﬁqwﬁnﬁmmuauu‘,aaasmmmuumé‘mmawwswq

]
o a

wunilgvslunisseduoyyadasend Tneiawizag1aBadmiu DPPH scavenging activity waw reducing power
_ ) ¥ a1 ¢ ’ ’ . ) Ho v av ‘a 1 a o a ) :
dwansasurudufivoigad human dermal skin fibroblast AlvnaluifufvaeRmisnwd Juvunzay

] a d ° v a a a4 ° '
sy ldiduingiulumsndaesesdonwioly
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asdua
NnMAFeamsaaguiliu specification venihuwangrswsianewug RRIM 600 31ndmiadoeselé

UJ
Uy

Chemical and Physical characteristics of rubber seed oil

lodine value . . 133.89 mgl,/¢
Acid value : -39.53 mgKOH/g
Saponification value ~190.10 mgKOH/g
Unsaponifiable matter 0.95%

Color | pale yellow

Fafty acid composition (%_mefhyl ester)
~ Palmitic acid 8.78
Stearic acid | 6.17
Total saturated fatty acid 14.95

Palmitoleic acid 0.23
Oleic acid 38.96
Linoleic acid 4213
Linolenic 2.38
Arachidonic acid : 0.66

Total unsaturated fatty acid 84.36

a A Lo da €1 a A v ° a - T o o oa S
weninazliviinansalutuiiivseleniieRn fAeldnisuig waziiuanuguiiu thiuwdagansdadlgvslunts
" v a V& a1 a ) ¢ 2 A o vl o a o o
ernueyyadaszuacliiuiivwiofminyed falarululyldnezdunldlunissdnniosdionamauny natural

oil Nimuwsiildiueglutiagiu

YorausLue
msviMsfnwiiensduszneunmaaildug Wy phenolic compounds 'lumuumammawwm sdnng
wcsumammsummwu LwaﬁnmmmmLUthloTlumsmasaﬂuﬂiﬂ‘vwa‘luammwnﬁumalﬂ
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