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Research title Biological activities and essential fatty acids in cosmetics in
rubber seed of RRIM 600 cultivar

Researcher Asst. Prof. Dr. Nattaya Lourith

Abstract

Para rubber seed of RRIM 600 cultivar was macerated in ether and n-hexane,
individually, for 30 min. The extraction was comparatively performed by reflux and soxhlet
extractions for 6 hr with the same solvent and proportion. Soxhlet extraction by ether
significantly (p < 0.05) afforded the greatest extractive yield. However, soxhlet extraction by
n-hexane exhibited the significant (p < 0.05) that potently terminated ABTS radicals (66.54 +
6.88 mg TEAC/100 g oil). Accordingly, it was chosen for further assessments. This extract was
non cytotoxic as examined in normal human fibroblast cells. In addition, oleic acid and
palmitic acid were determined at a. greater content than in Para rubber seed cultivated in
Malaysia that extracted with the same method, although linoleic and stearic acid contents
were not differed. This bright yellow extract was further evaluated on in terms of
physicochemical characters. The determined specific gravity, refractive index, iodine value,
peroxide value and saponification value (0.896 + 0.002 at 24.3 °C, 1.470 + 0.000, 42.339
0.425, 47.334 + 0.215 and 149.253 + 1.557) were in the range of commercialized vegetable
oils commonly used as cosmetic raw material. Therefore, oil extracted from Para rubber of
RRIM 600 cultivar cultivated in Thailand is highlighted as the promising ecological ingredient
appraisal for cosmetics.
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ymswSeuifisuguddueyyadasylay  ABTS assay uasAnwiauautAmaaiinenmuesansadad
winldsmdwiawasUSinunsaluiuddgmaeieson wazanudufwwosansadalu human skin
fibroblast cells Lwa'l"uLUuLmea'lumsmUﬂuﬂmnwwLtavmmummmiswu‘ummsanmwammﬂssﬂLUu
Namnmsnmaa*umwLLa~mwmmmmaﬂmaammqmsanmsmmumsﬂuaunmaau wazAadlasuam
uauamamn’tuﬂaquu Moure et al., 2001)
A uldun1sIve

Fdumaiseftuvinedouitvans 1. Weae Taefiuwunside il

1. dofiudneanisn arewug RRIM 600 andamindsusind

2. WisuasaRAWEnsIMIEIENTS reflux way soxhlet extraction 1uiaan 6 42l (Abdullah
and Salimon, 2010) lu ether (Fisher UK) wag n-hexane (Fisher) n1swsin (maceration) Tu ether uag

n-hexane wanmnu 40 ua 60 C muddy Wuran 30 uiit (Hu et al, 1996) wazn15dusn

3, L‘Usa'umamamawmsa’lumsauENauuaaa's'"'uaaa'ﬁanﬂmmaulmwwm a2y ABTS (assay
TnawiSanansuInsgiu ABTS (Fluka, USA) Wty 7 mM Tu 2.45 mM potassium persulfate (Fluka) uag
EtOH (Merck, Germany) udmihifseriuansimegiaiiuna 5 uii ﬁau‘?mmsqmnﬁuumﬁ 750 nm
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adeUs I 3 $1

4. fndenansanaiifignisueyyadassinignotiedidWomadinuie

- yegauallufiwly human skin fibroblast cell (Antignac et al,, 2011; Eisenbrand et al.,
2002; Valdivies-Garcia et al., 1993) 7 Auduilumalulaguviand vnsmedauinuau 3 e

_ Anwnansiniansinienin (AOCS, 1998) uavind (CIELAB parameters) feia3asind
(UltraScan Vis, HunterLab, USA) (Lourith and Kanlayavattanakul, 2012; 2012; 2013b) 91U 3 52’1;1

- Sipswviaiin uaznsalusuddyraedesdiens ﬁm‘%au‘lﬁag’lugﬂ fatty acid methyl esters
(FAMEs) Tngnswausaag sty toluene, MeOH wag 8% HCL (Merck) uaglyiviujizendunan 24 7l
7 45°C wavafaLenday n-hexane (Ichihara and Fukubayashi, 2010) AewiiluAnsiewisng Gas
chromatography (Gunawan et al., 2006; Lourith and Kanlayavattanakul, 2013a) lngvinnsinsea
S 3

5. agUnanside wardmitesmaduauysal



Na uazdarsalnanisive

sudaenan aneug RRIM 600 7 45 °C 1unan 30 wift wieldmwdu (Abdullah and
Salimon, 2010; lkwuagwu et al., 2000) unuiudn wazsthluatnsaeiiniseneg Tnelidndisening
WARYWWIT 25 ¢ Aofavinazaty 750 ml(Huet al, 1996)

vimsviinfigamgdll 40 war 60 °C dm3u petroleum ether uaz n-hexane swdwy (I
Fydnwalidu Mar PE uaz Mar Hex auddiv) Wuiian 30 wiil wazgi 150 rpm (Hu et al,, 1996;
lkwuagwu et al., 2000) @18 incubator shaker WiINTBEBUNTEATWYNTEY Whatman no. 1 uazan
U317m5 (in vacuo) UL #e rotary evaporator uagyiing reflux (idgydnwalilu Ref PE uay Ref
Hex) was soxhlet (Widaydnwalfu Sox PE wag Sox Hex) shudnirazanusiieq Tudadusewinuba
gamITaTRIvharateienfiunasin Wunat 6 93lus (Abdullah and Salimon, 2010) nsasuayitlif
Wi Wity Taevhmsasasinu 3 9 luwdazanne wazilumuiniesasnanan wuin ether u
Fvharanefivingan annsaadntintunamisildainid n-hexane uaznisatalag soxhlet extraction
&28 ether TWUSnananBnuInni3say sgaitddyneedn (o < 0.05) Aseduarundediy 95%
sandlunnit 1 udegndlsinuiinsadamand  ddldhdutesniildinnislude  Fellnandn
11NN 40%

30 ~

25 - 22.90

19.02

< T 18.4
20 1 | s 17.83 a4l

% yield 15 1

Ref Hex Ref PE Mar Hex MarPE SoxHex  Sox PE

Sample

d o g L A Ly ada 1
AN 1 NaNﬂWUENU'\&J‘NEJ'NW'I?']LNEJﬂﬂﬂ@]”JEJ'JSCﬂN‘]

i thasadailésiua 7 fegie (1000 pg/ml) saumsﬁué’ﬂ (Compression) G4l
doydnwaliliu  Com thmaa‘uqwsmsmuauuaaasuma ABTS assay maamﬂaaanumsmﬂ lipid
perOX|dat|on Yaawad uh8 fibroblast cells (Dash et al., 2008) uasfimnumnzaufuituiiedes
91ndafe (Uluata and Ozdemir, 2012) Inedl Trolox mQLUuaqwuqmad Foniiu £ 1Ju positive control
(it 2) wazuansaduAn TEAC (trolox equivalent antioxidant capacity)



wuin asafaiiendie soxhlet extraction T n-hexane Wiwdnydnwalifiu Sox Hex (n il 3)
ﬁqwéﬁwuauyjaaass fnnansanadug sgniltudfgneadn (o < 0.05) sufniuildndusn dad
Sovawnandmnnnit uenanilansafaain soxhlet extraction u n-hexane Sauansquidiuanyyadasy
ABTS ﬁniqﬁwﬁumnmﬁﬂﬁmm AU radish way nettle (39.69 + 0.46, 46.53 + 1.15, 3557 + 0.13, 33.18
+ 0.69 mg TEAC /100 ¢ oil) fwdouldann soxhlet extraction W n-hexane wuy (Uluata and
Ozdemir, 2012)  wdedalsiinm Selsiannsowsuiisuquisuoyyedassiuihiuwdaeonsily
msfnwdug Indesanmsifemaiunenutiinaeensaluiu (Abdullah and Salimon, 2010;
Gandhi et al, 1990; lkwuagwu et al, 2000; Ramadhas et al, 2005) ustlsifimsAnwgridiueryya
Sase Tedmdenansanatiitetludnudellutunewineg Wudauduivluged wasmsfnwandi
Maneam sudinsieseinsaluiuddgniaadesdien

100 1
y = 9.875x + 6.9502
R? = 0.9941

80 A

60 -

40

% Inhibition

20

O ¥ T ¥ T 1

Trolox (ug/ml?

o £ o a 1 9
AN 2 nSRNNTFIU Trolox lunsvaaaugnonueyyadasEals ABTS assay

80 63.92 66.36 66.54 64.06
0 1 I L L7

60

50
34.78

40 A

24.12 T

30 1 1232
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TEAC (mg/100g oil)

0 Nt : ] ; o : R : e : e . e ,
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hansatalunaaeuanuduivlueed Faduiinmeasumiulasadsvesansatnansssueid
(Eisenbrand et al., 2002; Valdivies-Garcia et al.,, 1993) s’mﬁwamﬁmﬂtﬂ%‘mﬁ’lmq (Antignac et al,,
2011) Tnevinsmaaaulu human skin fibroblast cells flaziansidenaansann oxidative stress Su
{18997 lipid peroxidation uag ¢rioliAnsasasiiamilesioly (Dash et al, 2008; Kanlayavattanakul et
al,, 2012; Pillai et al, 2005) wuinansanalineliiinainudufiv wnmmwmuﬁi‘uwﬂaau Tnedons
n550aT3av84 fibroblast cells 1nnn3 100% (Awil 4)

105.37 107.53 107.80 108.12 107.07
T T T. T T

E 100 4 [ oL o Lk R

a RS o [ N R

o

S

T 50

U

X

O i ] T T ]

500 250 125 62.5 31.25

Conc. of samples (ug/ml)

d LY 7
AN 4 mnulasnfevasansanatu fibroblast cells

vmsirneinsaluiuddgluaisadn lnewisunsaledusnnsgiy Wegluguves fatty acid
methyl esters (FAMEs) 1ag35n15904 Ichihara et al. (2010) Feannsewdsu free fatty acid Tiaglugu
99 FAME Wy quantitative yield ilvinandnves FAMEs luufjiSenannniniosas 98 ity
Annannsfivanzaudwiumsieset fe GO/MS ntu ¥ a1sadn Soxhlet Tudwhazans n-
hexane Asulveglugy FAMEs Wimseifeanmudisaiuasinasgudieiu Taunsalushundnil
maaﬂﬂi'al,ﬂi’l"ﬂumdu‘lmtﬂ linoleic acid, stearic acid, oleic acid wag palmitic acid Fadunsnlety
mmymal,ﬂsaqmmq Tag linoleic acid uaw oleic acid finrwannsalunsunge i wu wasidy il
MU WITANTTAUNTATYAUTRYD AT RN Huanshimuguiuiaiia  wasansoanmusiuls
(Barcelo-Coblijn et al., 2009; Cunnane et al,, 1997; Darmstadt et al., 2002; Lautenschldger, 2003;
Letawe et al, 1998) wenanitanunsadudamavhauveseles tyrosinase Tunszuiunsih
JuAses% melanin (Ando et al, 1999) @ palmitic acid wag stearic acid iHunsaluuiildiluly
wAnfusinmNazetn Tfendy uaglady yalu (Mitsui, 1997) Uimauﬁ’unsmlwﬁuméwﬁwu‘luﬁwﬁu
wiavnivgnlulssmaniades Seliduivludninaass Faiiseauneuniil (Abdullah and
Salimon, 2010; Salimon et al., 2012) mmwams'zLﬂswuwmmaumwﬂu Fawansualunwd 5 wui
hifusnudagamsiugnlulsaelnganeug RRM 600 flafiasne  Soxhlet Tuiwhazats n-
hexane §i oleic acid wag palmitic acid 1nnd1 sremsifivgnluvszmaniade wll inoleic acid uas
stearic acid UsunadlnalAeaniu
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o W Y a v v
Al 5 nsalvsiulutindusnawissioannsay soxhlet lu n-hexane

d [} a C% 0 dl ] g L% < =] o g o/
dlovsunaesnsalutiudfymnaniesdeduiiuwdasrsnnslunisuieuiuihiuain
widafigyws (hemp) @u (terebinth) radish wag nettle (Uluata and Ozdemir, 2012) Fallgrssueyya
a 1 Y o | % o a Y . . a P 1 v
Sasztesnit LEAE1mIST WU disiuaniemaiull oleic acid luUsmnaudivesnin endu
Y o4 % o g w o o v " 5w g a . . . a P
unsfuay Tuwaed thiusdedyes S TEAC dswnimidiumaagnsnist & lnoleic acid TudSuaun
1 4‘ ° <l = [y ‘o’ U . 2/ ] [y .
i wazdlethluwSsumeuduinfuudafinnes (pumpkin) fldannnstuda (Rezig et al, 2012)
WUt suhsugasnanisiiusing oleic acid tesndn uail linoleic acid 1nna 1dntey Falving
"o Y| - o @ d o ¥ o o o
WwungINUlalssuneunu Date plum fafauinsuanudalaenis soxhlet Tu n-hexane Wutian 8
il (Nehdi et al,, 2010) wennitntudnsnwisiddinsaluiuddyunnninihduda raspberry
ad o o o ) [ . . | '
fvatrlu n-hexane figamafl 4 °C WWunan 2 dalus (Oomah et al,, 2000) iy linoleic acid ustogls
. . PRy ' ¥ o d o v
Amnu oleic acid luwdnsnawisn ffesninluthdudauzgu fadasng soxhlet lu n-hexane Wunan
4-5 $7lus (Anwar and Bhanger, 2003) v3a 10 d1lua (Tsaknis et al, 1999) wailewIyuifisuiy
. . ad o & s
Dalbergia odorifera fiafinse soxhlet lu petroleum ether Wunan 8 Hlug (Lianhe et al, 2012)
§ a . . 1% ) g LY @ o
WU U oleic acid YoununTuAns 1IN fauanIlunIng 6



D. odorifera (Lianhe et al., 2012)
Ben (Tsaknis et al., 1999)

Ben (Anwar and Bhanger, 2003)

Raspberry (Oomah et al., 2000) S Stearic acid

B Oleic acid
@ Linoleic acid

Date plum (Nehdi et al., 2010)

Pumpkin (Rezig et al., 2012)
19.88 0O Palmitic acid

.illlllllllllllllllllIlllllllllllllllllllllllll 66 37

Nettle (Uluata and Ozdemir, 2012)

Radish (Uluata and Ozdemir, 2012) B 19.08

Terebinth (Uluata and Ozdemir, 2012) BH 50.58

Hemp (Uluata and Ozdemir, 2012)

NEANENNUEESEREueARRANENNEESUSANREEERARNAN) 55.48

Sox Hex
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o ¢ o wa v v d o oa .
Ynihsudaenans WanwaudRdud fie CIELAB parameters lnewn3eeind (Lourith and

1
=2

Kanlayavattanakul, 2011; 2012; 2013b) Faduduwidunisdnwandfinanienw TnewSouiieuiy
muumammawwsmﬂan'luﬂs.,wmamama wazaindie soxhlet W n-hexane Wunar 6 m‘lm
WUty (Abdullah and Salimon, 2010) wum‘lvm'mumﬂmaﬂmawwswwdan‘luﬂs wAnaLde 75
gauninisaiatuaigiug RRIM 600 wilu A L* Sdlimnuadnaiesndt wuieifuduas (A1 a*) wae &
widies (%) (il 7) smmsvmaaaumﬂmuumaﬂmawwswmmau‘tmwnnﬁﬁnwﬂuﬂsqu gnvanfientos
nuﬂsmmﬂsﬂlmuue‘hﬂmmamsmmmq Imaumumammamimwauﬂaﬂ'luﬂs.,mvflwawsmmaa
palmitic acid uag oleic acid waqmw sauanslunwit 5 luraed linoleic acid wa stearic acid N
2 unasiivSunalndlAsenu LLavmwﬂﬂaqwﬁmuauuaaa'swmnm vonhiudneramnsiulszmeine

yMnsinseraudRnianien gy specific gravity (SG), refractive index (RI), iodine value
(IV), peroxide value (PV) wag saponification value (SV) wua1 fAwdu 0.896 + 0.002 (24.3 °C), 1 470
+ 0.000, 42.339 + 0.425, 47.334 + 0.215 waz 149.253 + 1.557 AUa9U wasiilerussuiiouiuthuiud
w3euldnidue saumumuw‘umumwam‘lumwm%musu’twuJu’mqﬂu'lumsaqmma
(Ingredients & solutions, 2013) Fauandlumsnadt 1

5ﬁ3’]’1¢m§ﬂﬂﬁmﬁﬂﬁm§aulé‘lumﬁ%’aﬁ fiAn specific gravity wae refractive index aa’lmm
menumuumnwmauq sufedsuildtuihlulundnsusiaiesdions 'lu‘umvw A1 iodine value o
mwmuuauq LLﬂﬂQﬂx‘lIElﬂ'\?ﬂUﬂ’]'iLﬂﬂ oxidation v38 hydrogenation °zJaamuumaﬂmawwsmuaamw
muumnw%au‘] m‘wmamﬁmmmumamwwwsmwvummmmmnmwuum LLaULuawmsmﬂumu
989 peroxide value WU mmwumuau‘] gnviu thsfunendn dausn saponification value Ry

8
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Ussnause stearic acid 34l molecular weight 170N oleic acid, linoleic acid waz palmitic acid
puddy Innimiuadaiinnes date plum, raspberry Uz waz D. odorifera wasiiuFunmwes
oleic acid 1nNI1 raspberry Wag D. odorifera uazdl linoleic acid unninynenLiu raspberry way
D. odorifera vonninhsusdnerawisadall palmitic acid 11t date plum, raspberry wag sy

A7Unan15IY

mswdmdunnudaenammaeiug RRIM 600 fiflunadamzugnludsumalvedis soxhlet
extraction Tufwhazany n-hexane Wunm 6 daludlfasanaiiiqussuoyyedaseininismsdun
Slovnaouse ABTS assay wasiininidusniudades au radish waz nettle deafinmeisiretu
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< LY 1
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1 4 o A U U . . . .
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q
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dfuaniindug Anmssdaiedmireludandsd Tnevililien peroxide value fanas

2. mstimawieuihiundacons Tneedesdiouazqunsollusedu production scale iile
AuasuumMsnanludamndeg Tngannsaldautimaniiuazneawitlinlasimsided  du
LLuama'lumsmUquﬂmmwmaamsaﬁﬂﬁwﬁumﬁmmqusﬂ
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A15199 1 @mauﬁamamsJm'wsuaaﬁflﬂuméﬂmqquﬂumsﬁnmﬁnﬂ%‘auLﬁsuﬁ'uﬁwﬁu‘lum%‘méhma

Oil Physicochemical property* Reference
SG RI v PV Y
Para rubber 0.896 + 0.002 1.470 + 0.000 42.339 + 0.425 47.334 + 0.215 149.253 + 1.557 Sox Hex
- - 135.79 + 0.33 - 182.12 + 0.27 Salimon et al., 2012
Pumpkin 0.91 1.46 153.66 + 0.65 233+ 0.65 175 + 1.30 Rezig et al., 2012
Date plum - 1.456 + 0.01 76.66 + 0.28 3.62 + 0.56 191.28 + 0.50 Nehdi et al.,, 2010
Raspberry - - - 8.25+ 0.1 191 + 0.1 Oomah et al,, 2000
Ben - 1.4608 + 0.001 69.45 + 1.20 - 186.67 + 2.01  Anwar and Bhanger, 2003
- 1.4549 + 0.001 66.83 + 0.63 - 178.11 + 3.99 Tsaknis et al., 1999
D. odorifera - - 106.53 + 0.53 5.07 + 0.28 196.78 + 0.61 Lianhe et al., 2012
Almond 0912 - 101.1 - 190.6 Parchem
Argan - - - 10 - Sictia
Avocado 0.908 - 0.923 - 75-95 10 177 - 198 Parchem
Coffee - 1.46 - 1.49 - - - RITA
Coconut - 1.449 - 50 - Sictia
Jojoba - 1.458 - 1.467 75-95 - - Sictia
Macadamia - 1.460 - 1.470 68 - 82 10 - Sictia
Marula - - 70 - 100 5 150 - 200 Lonza
Palm - - - 5 - Sictia
Raspberry - 1.476 - 1.478 155 - 175 15 - Sictia
Rice bran - - 99 - 115 - 180 - 190 Biosil
0.890 - 0.959 - 70 - 130 10 190 - 200 RITA
Wheat germ 0.92 1.4753 128 - 186 Parchem

* SG: specific gravity, RI: refractive index, IV: iodine value, PV: peroxide value, SV: saponification value
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