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Tunewdn vzaing (Wadn) ﬂaﬂmquﬂgﬂ‘wﬂ dne
@8E1SHEN hexane : acetone (6 : 4) U51195 1,000
ml Juna 96 7lus udnhsnnsaawenmnaan a1
MNAEFSHEN 900 ml 1eals hexane : acetone (2
£ 1) ¥IMsUen acetone BBNNNETATAHEILUNNAL
500 ml L@ sodium sulfate anhydrous uaihluseive
ﬁaam’%‘mszmaLLﬁﬁxuuqumuwﬂwﬂLLuumu (rota-
ry evaporator)

2.2 M509AFBUAMMWILATIEUAs U
Aensvvasansiuayyadasslungn uwalsiivesd
nnansanaayulng

2.2.1. M3ATIFDUAMNMNWIATILWEEIS thin-
layer chromatography(G) I EI%’Q GAPR]

N0 397U B-carotene UAZAITANAAIDEN MIDE
8% 0.001 g LA3BNATALNBINAITIUTANNTTY
20 ppm Ty dichlorometane LLa:msazmaéhathﬁ
ANULENYY 1000 ppm i dichlorometane mﬂﬁv’u@ﬂ
§138sNUNINIFIU UAzEIIATIHODEIN ¥ 0.1 ml
spot ahuusin TLC Tognadearigmaindauii (mobile
phase) Tua®518d7U hexane : acetone (3 : 1) §aLn@
fsmenlaglSaudiaunuasunasgrunanily
WU DPPH flenasnsu 100 mg/100 ml

2.2.2. AienevivnUsnamelsfiuaadnang (to-
tal carotenoid)™ t@3eNaNTATALGIDENIT

AaNNENTY 100 ppm TosRsansanadingen
0.001 g USuU331na 5678 hexane I0AINIOAN UL
feNNEMAAL 450 nm MINABBIE 3 A3 e
WaE udIFNNUMUSIN total carotenoid TagtU3au
WaunnnIWHNAIF UL B-carotene

2.2.3. MsnaaasdnmUdnaiiuadnniue
(total phenolic) @875 Folin-Ciocalteu’s® @323
A5azaNEfIate Henuwady 100 ppm TagHas
e 0.001 g azaelu ethanol mnﬂf'u@ﬂmsame
fhatafiienududy 100 ppm adwau 1 ml 1d
NaRaNAaaN WaILAN 7% sodium bicarbonate 4 ml

wae Folin-Ciocalteu’s reagent 5 ml c??qﬁwﬂﬂuﬁﬁﬂ
30 W17 ¥1 blank logl# ethanol WnUFTATNAA DN
wdnhliasmsganduuasiinnuemnau 765 nm
NABENE 3 A9 MANRATLEIA I US N
total phenolic laatSautiisuannn WAz IULD
gallic acid

2.2.4. minedaudinaiensilumsinuayya
da520875 DPPH assay® logn@38ua562818 meth-
anolic DPPH radical IW&ianu@iugy 0.2 mM waz
L3ENasinEne HeNNERTY 10,000 ppm Tag
azangly methanol MnteIoNEsazansliiANM
winguluge 10-1,000 ppm waztin DPPH asldlu
ssazansudazanNNduildwdenl’ welwshiu
Gaield 30 Wil uwdnhluiadimsganduuasd
ﬂ’J’lNEITJﬂ?;u 517 nm (;hEILﬂ%EN UV-Visible Spec-
trophotometer 2adaEISUAazANNLENIULAYINS
Neaas 3 A3 udmmwas TaawSeuieusuas
NN 357U ascorbic acid Uag [3-carotene mﬂﬁv'uv‘hms
AU % radical scavenging LATAIUIUVIA IC_
NNHAMINAaasitle TaafuInm % radical scav-
enging

2.2.5. Aatdanasanaayulns 2 ¥iia Nnuans
noasuiinsduiild ihlunageugnddumsnanang
Wugzasaslagisnagauand’® wazihliedew
fsudiatulszianigmeiiuludhanidy
Nzwinuazthiuznan

2.3 MINAFDUANNAIINNMLMNLAZNNLA T
Yasdiatuiiildunanuasssatonnivy

2.3.1. MIANIANUAIGINNMENINADIDNU-
Fu WudneluGewsemuaeiinesd anuaam
289N8Y wazANNAIRIZBLHBATNUSTIANTMA
vhiuluh (phase 0/W) Tudsu Tagdnuarams
dunamamulal uazmeldndasganssaimasens
100 uaz 400 wh PesdsatuiidumaNyasEsaia
NNNY
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2.3.2. MIANIANNANMNNLIANDIDNTY LTI
ﬁnwﬂuL'%aqwaqamnmé’fwmﬂ%mmmsﬁma%a
5a5:67895 DPPH assay USsnassnsiuadninanua
#1835 Folin-Ciocalteu’s uazUsunaualsiivass
e

2.3.2.1 MmianadaulSunanianziuasasony
PYNADFI 717835 DPPH assay®

LH38NE158LaNY methanolic DPPH radical L%i&
ANNENTY 0.2 MM waze3NaseIathe Tagd
A3u 8 g azaneTu methanol TG 10minniiu ganda
20N ld19aNeaY lAEAULNYADANARDIBAN
Hunanue 3 nase wasei 1 @mﬁaﬂ%uaaﬂm 2
ml (% DPPH 8 ml aaafl 2 @m‘ﬁaﬂ%uaaﬂm 2
ml t®¥ methanol 8 ml LLawaaﬂ‘ﬁ' 3 1@N methanol 2
ml uazLiis DPPH 8 ml @ehlvisnsuuazaansl3ludiiia
Uszanas 30 107 haniumies seemad 3,500 pm
v 3 Wil gazawradula ihluiammsganau
WERTATINEMARY 517 nm NSNAABIE 3 AST
AR WaIMIEIaL %radical scavenging

2.3.2.2 n1sasadauUsinnalinsieizes
ssUsznaunalsiiuasdnamae” Fadees

AN 1.6 ¢ USUUS1N09078 hexane IUAU 10
ml azldanudinduyasansanadi 100 ppm wenli
shiu nshindusisadheanugs 3,500 rpm
Hhuszazne 3 10 udnhluiasmmaganduua 7
ANNEAAY 450 nm Tae1H hexane 11U blank s
NAADIT 2 A3e MARAE udIFIaUSIN
total carotenoid Lﬁil‘lJR)']ﬂﬂ‘i’lWN’lGl‘ig‘m B-carotene

2.3.2.3 aadaulSmnainnziuasansusenau
Huadnnanue §1e98Folin Ciocaltew’s™ @neangh
A3u 1.6 ¢ USUU3uNa5618 ethanol AUATU 10 ml 2
Tdenususumassnsanadl 100 ppm wehlidniy
b liduwissienug 3,500 pm Suna
3107 Mt gamsazanadinla ldlunasanaass

1 ml t@N 7% sodium bicarbonate 4 ml tAN Folin-Ci-

ocalteu’s reagent 5 ml e lrnnuy gﬁﬂ&lﬁlﬂuﬁﬁﬂ
30 117 1@38u blank 1aals ethanol 1 ml whlUTam
MIYANTULE fONNENAFY 765 nm FNNMINABDI
% 3 A%3 AR LEMmaMUSINA total phe-
nolic tﬁtl‘lJﬁﬂﬂﬂ‘i’]WNWl‘ig’lu gallic acid

2.3.2.4 M3ANIANNAIFINEAILLST (heating
cooling cycle) lagMIANHIANINAIAININMLNN
waEMNLARYRBNaZY AN INAFaUANNANAILaE
Anennnaameiieneiu eudeeandu 5 ane de
dnnsaausauaauLiu (heating cooling cycle)
aouviniivios igaumndi 4, 15, 45 °C dievhl#aunsa
nnuldhddaiu Ussanigmeisiuluh (phase
o/w) lugamsimnzauiigalumaiiuinm was
iiennuagmslFnuuesdiadu

2.4 MTIATIEVITOY

MIAUIUAYDNMILUITMERAINITLAFENEITY
adladu loamslalusunsaienevideys

e lalusunsumaniamas SPSS for Win-
dows Fayanavualdnadaurnuidaiuonas 95.0
%38 p<0.05 A5MsmumaaneadaUsenauludiu
YA ITING MIUNTUBLBYIAIY meantSD 15U
allatu Wauedayeny mean=SE wastIauiiguy
1oya 7 NN 2adudazdiu laemsnSeudisuany
wusUsin maLeen (analysis of variance; one—way
ANOVA) laud d3uaduitugruzasansaiasmi
ez unsatugILasssatalue udnhanm
@:LLGIﬂGi’Nﬁ’u(;]l’JEI?J% least significant difference mehod
(LSD) Lﬁal,ﬁﬂuﬁ'w‘h%’uﬁ%uﬁugm

HaNISANY
1. man"riﬁﬂmm'saﬁ’mﬁ'mziwaagulws
nnmsdnmmMsanacagayulng wuh as
afa pennsuiaey Heamas aanau Wnwhias Tu
e luwee wzaing (Hagn) NANSLLRN LazABN
wungalng #¥esazuasansanaiiu 0.068, 0.274,
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2.459, 0.238, 0.200, 0.390, 0.288, 0.088, 0.202
uaz 3.630 MuaaU zdulanaanmaungslnaled
Sanavunaansano Mniigada 3.630 uazaannIzEEY
I¢#%anavuaansana asilgn Aa 0.068 Lilatiiauiy
ayulwsiwmdadn 10 afiafivhmanaass

2. HaNMIANEINIFYN TLC Screening for Radical
Scavengers® lumsasiagauantiinsimuayya
dassibosdumaayulus

TasmnTnunsuunwey TLC ¥a9nweuaIedg)
MAWABUTINEY uazWudie DPPH avadaumsald
W UV A7INETIAGY 254 nm ks 365 nm. 6N
U Ao (1) wéualsiiu (2) eannsuiEsy (3)
NN (Hagn) (4) Wnwald (5) nnsene (6) Maa
(7) aanau (8) maﬂmquﬂgqlm (9) luwe (10)
Waenes (11) Tunewdn wae (12) waualsiu

HamMsAnwAUMWIANiuBanafTayulns
10 #ia ldun aannssdey aangu diae luias
nnnsee Haenas Wowsn Tunzwdn vzaig (na
gn) wazaanwiungelng wuhasanaayulng
Viavisail B-carotene Hupsdsznauwasiinuanlia

i 1 Tasanlawnsuuswey TLC malawds UV 7
ANNENIAIY 254 nm

i 2 A 4 5 & T 8

o 10 11 12

Tumsdhuayyadaszannifaadeiuliiian3ey
\iaufussnasTIu B-carotene ilasnnsnsanang
W UfA381NU DPPH radical laausingmswan
NFUULHY TLC §amuil 1 wazmwit 2 3ahas
anauasizayulwsfinanlunaaauani@nisdu
ayyadassludalsnaimnzd

3. HANIINTIAFBUMNINAININILANYDIES
anadaulng

NAMSNOFDUANNAITIMALATIBIENSERD 119
10 rilalagmsminasagaryesansdna walsiuead
wavue Husdnnavue uaz @ IC,_ ewudeu wuih
ANSFRA ABANTREU WNAY 0.068, 2.340, 9.389
woz 77.625 1TENAABNAUINNY 0.459, 3.661,
9.278 War204.174 §5ENAGNAY LVIAU 0.200,
5.859, 10.278 waz 112.202 158N Lutaeyinny
0.288, 5.822, 12.667 Wy 72.444 d@SaNANN
A52LR6 WNNU 0.202, 5.247, 23.111 Uaz83.176
#5anNaNpENBWNNY 0.274, 1.204, 35.333 uas
239.883 @15a@NAWNLIILYINY 0.238, 4.719,
16.944 uaz 52.481 §15aNalunzwil (A

2w 2 Tasanlownsuudway TLC aalawds UV §

ANNENIAIY 365 nm

wnewme: Wumuwuaealasinlnunsuuuusy TLC Masnnwanngignainaauiua) uwaswueds DPPH asiadaume

Tause UV anuemadu 254 nm wae 365 nm. MUEIOU Ao (1) lwimualshu (2) aannseiasu (3) vz

(wagn) (4) Wnuih (5) dnnszaa (6) tas (7) asngu (8) aanvaungslne (9) Tuwee (10) Haanas

(11) Tungwdn (12) winualsiu

NINTINMINSITNGY 2563 Ui 29 AU 4
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0.390, 5.285, 68.833 WAz 64.565 F15dNANLAN
(Wagn) 0.088, 1.586, 22.611 WAL 478.630 &3
dnaaanuungslng 3.630, 1.668, 9.556 Waz
269.153 MUAIAU

3. AISNAFAUMIINAIAINIILANUILNIG
MaAWIBIAISUBNaTUTIaN I 4, 15, 45 °C,
auwiviag wazfanmzaausaudautiiu (heating
cooling cycle)

NANIIANHIANNNITWAIEITUBN T UINNIA
ihuluthaeshiunezwinuazihiunznen e
FMSNATDUANNAITIMLA TR SUB T AU
AunaNIIsanaias warluine fignne 4, 15,
45 °C dazauviivied (RT) (mm‘?; 1-4) wWuh
dadsuiisudmSudiasuiiiansanadmaayly
eBaidunaNyanh NI uNznen 92
LﬁmhG‘h%’ué‘ﬁaﬁ’uﬁﬁﬁwﬁumﬂaﬂwauagj (0-A1)
waz (0-S1) H3pEazMInuayyadas: Usim

A

) a & a = o
HWuadnninue wazdSmaualsiuagdninua
nnnmsudnaguniihiunswinnasagiiafu
lunn 9 dgamztluszezom 3 Weu udlaiauny
snaspuuaualsiuniiidunznannanag
(0-B-A1) uaz (0-B-S1) WUNHMMIVNAAINE
UDENTIENTHINTTIU WANINATIEITUBN AT UAIN -
WugIu (BS-A1) waz (BS-S1)

A =t at va v a

WanSeuiisuananiamsimuayyadascly

]
% ]

dANNE 45 °C G9MTNN 3 2BNNSUDNATUNNEIU

wanzashiuNzwiNLazhiusnan wuh ald
msatamadluduadaduiihiuusnenuauag
(0-A1) Wiedmashuayyadaszannnd diaduiid
ﬁvwﬁumw%nmauagj (C-A1) uddsiatudisiame
hifusznanuanag (0-Bs-A1) fiaaantiinsdu
ayyadasziiaanhaNatuitmwshiums e
ag] (C-Bs-A1) Gaonsfl 3 waash3udiatuiisidiu

NENYDNNNUNEWI NN UNENDN WU e ld

o

M0 1 NITNAFBUMNINAIINNNITAINUALNILANYBIRTUDNATUNHIIUHENVBIETINAMET (A1) uay

dsanaluteg (S1) Naang 4 °C

@Sudiazu WNAMIIATILAMUARLEEIMEMN + SEM 29uaaze3u

Speaz MU U3 U AR-A aNundio (cP)  2AdYMA

aywadasz (DPPH) Hluaaniaviae walsiuase (um)
(ppm) Wanaa (ppm)

C—B—AI 83.814+2.19 188.500+13.35 4.695+0.55% 5.98+0.04* 5660+390.83 3.89+0.74
O—B—Al 82.611+£3.50 190.785+13.94 7.947+0.48* 6.00+0.14* 4100+382.36* 2.50+0.00
0-A1 95.641+0.53* 189.095+15.62 3.000+0.65* 5.88+0.09 5458+49.15 3.89+1.00
O-Bs-Al 44.915+6.90* 184.167+12.03 0.094+0.11 5.88+0.09 4933+334.80* 4.44+0.73
C-Al 85.459+1.56 187.458+6.98 2.086+0.18* 5.85+0.04 5639+135.18 5.35+0.42*
C-Bs-Al 83.304+2.62 188.679+8.49 0.147+0.07 5.86+0.04* 6033+183.24 5.14+0.44*
Bs-Al 79.842+3.34 181.083+4.60 0.268+0.07 5.73+0.04 5727+140.67 3.75+0.38
C—B—Sl 90.046+3.53 185.643+13.27 7.700+0.80* 6.11+0.10 4920+381.76* 2.78+0.28
O—B—Sl 84.179+6.34 196.048+20.29 8.489+1.36* 5.93+0.09 4746+243.39 2.50+0.00
0-S1 87.934+3.38 198.143+9.77 6.860+0.85* 5.89+0.01 5622+16.19* 6.67+0.83*
0O-Bs-S1 88.115+3.58 206.095+5.81 0.523+0.05 5.96+0.09 4951+504.67* 3.05+0.28
C-S1 83.675+2.86 190.911+7.60 0.832+0.18 5.82+0.04* 5256+136.34* 3.82+0.35
C-Bs-S1 84.807+3.01 189.768+6.94 4.883+0.30* 6.02+0.05 4755+169.88* 4.10+0.39
Bs-S1 85.612+3.25 195.994+8.14 0.549+0.12 5.96+0.05 4239+118.18 3.54+0.40

*p<0.05 LHANAFDUNNTDAOY One-way ANOVA
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MSNN 2 NAFIUAIINAIAININNIGAINLALNINLANYDIRISUDN

dsanaluee (S1) Haane 15 °C

Y

G

o

UNHEIUHENVIAISTNARINI(AL) wag

uddanu NAMSTIATILEMUATUAZIIMEMW = SEM aadudazdisu
Spzaz My 3w dJ3na N3A-A9 ANuniie (cP)  21N0aYMA
ayyadasy (DPPH) Huadnniviue walshuaee (um)
(ppm) Wavag (ppm)

C—B—Al 83.701+1.97 197.381+21.78 4.544+1.13* 6.24+0.03* 4197+155.03 4.44+1.00
O—B—Al 82.786+2.06* 187.000+18.24 7.776+1.16* 6.08+0.06* 3652+582.6 2.78+0.28*
0-A1l 91.699+1.31 193.452+14.80 2.459+0.64* 5.91+0.02 4493+1001.8 3.89+1.00
O-Bs-Al 46.270+0.94* 190.524+20.09 0.490+0.11 6.03+0.10* 4641+159.20 5.00+0.48
C-Al 81.360+2.27 192.399+9.49 2.366+0.36* 5.95+0.05* 3916+403.97 5.62+0.44
C-Bs-Al 79.417+4.17 200.839+10.66 0.615+0.16 5.92+0.04* 4609+545.23 5.21+0.38
Bs-Al 76.833+3.89 190.863+8.46 0.453+0.10 5.79+0.04 4072+299.70 5.21+0.52
C—B—Sl 89.497+4.13 192.881+16.67 5.876+1.31* 6.24+0.04* 4086+751.53 3.33+0.48
O—B—Sl 89.753+1.16 190.286+17.37 10.598+1.13* 6.06+0.09 4730+976.75%* 2.78+0.28
0-S1 89.698+3.11 192.262+23.81 7.012+0.70* 5.91+0.04 4559+24.58* 5.55+1.21
0-Bs-S1 86.748+1.30 188.643+16.29 1.394+0.45 6.05+0.06 3522+178.84 4.45+0.28
C-S1 81.8383.28 199.524+11.35 1.043+0.17 5.88+0.04* 4107+202.32 4.16+0.34
C-Bs-S1 81.193+3.28 199.922+9.24 4.996+0.45* 6.05+0.03 3920+362.55 4.31+0.37
Bs-S1 79.432+4.61 211.333+11.72 0.746+0.16 6.02+0.03 3365+103.64 4.03+0.41

* p<0.05 LHANAFDUNNEDANIY One-way ANOVA

gsanalueg (S1) Naane 45 °C

Y

M54 3 NAFAUANHNAIAINITINIYATINLALNINLANVAIRISUDN

3}

o =

UNHEUHFTNDRIFITENARINY (A1) wae

fsudaazu NAMTAATIZEMILAT UL IMEMW + SEM 20duaazdsu

Saeay MIAu s U3 N3O ANuniia (cP)  21NaaYMA

ayyadasz (DPPH) Huadniaviug walshiuaed (pm)
(ppm) Yy (ppm)
Cc-B-a1 83.754+5.27 204.198+28.62 2.979+0.19* 6.03+0.07* 3925+236.87 3.89+1.39
0-f3-A1 82.203+10.01 195.000+26.36 6.514+0.88* 5.83+0.08 3352+152.77%  2.50+0.00
0-A1l 45.266+14.06*  193.762+19.44 0.626+0.15 5.87+0.05 4378+98.24 2.50+0.00
0-Bs-Al 36.885+4.76* 206.952+17.89 1.532+0.81* 5.79+0.02 4087+209.55 3.33+0.83
C-Al 28.168+6.00* 179.405+7.78 0.369+0.15 5.52+0.09* 3854+118.34*  3.68+0.57
C-Bs-Al 77.451+4.64 187.17248.09 0.353+0.17 5.81+0.05 4217+107.26 4.4440.67
Bs-Al 74.885+3.58 177.684+5.37 0.384+0.16 5.71+£0.04 4345+168.61 4.10+0.81
c-B-s1 82.684+8.57 205.381+16.49 5.166+1.21* 5.98+0.06 3364+161.83 2.50+0.00
0-B-s1 82.274+8.69* 185.500+18.48 7.98+2.55* 5.86+0.08 2892+171.04 2.50+0.00
0-S1 42.011+15.58 195.548+18.60 1.463+0.58 5.58+0.30* 4407+5.24* 3.06+0.56
0-Bs-S1 87.577+4.83 197.881422.48 0.785+0.40 5.94+0.02 3888+81.05* 2.50+0.00
C-S1 58.334+4.35* 182.91145.58 0.625+0.33 5.41+0.06* 3349+166.58 2.78+0.16
C-Bs-S1 84.093+2.43 188.816+8.27 1.856+0.30* 5.95+0.05 3430+82.60* 3.96+0.38*
Bs-S1 86.082+2.63 179.827+7.26 0.273+0.13 5.96+0.04 3058+89.39 2.71+0.11
#p<0.05 LHENAFOUNNFAHAIEY One-way ANOVA
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asanaluee (S1) Hannzaumniiniag

f
U et

v o

BUNNFIUNTNADIFIIENOH

139 (A1) uag

o o o

MSUDNATU

KAMTUATZAMUATUBEINMEMN + SEM 209uaazisu

Jogas MY USana YT N30-6 ANunila (cP)  210BUMA
ayyadase (DPPH) Huadnimanue walsiivaad (pm)
(ppm) Hmam (ppm)

C-fB-A1 88.036+4.29 182.143+10.02 2.771+0.86* 6.03+0.06*  4249+71.12 3.89+0.74
0-B-A1 90.0110.60 182.810+9.24 5.676+0.44* 5.85+0.05 3410+118.98*  3.33+0.48
0-Al 96.127+1.19* 185.524+16.28 3.450+0.82* 6.14+0.32*  4530+198.10 4.17+0.48
0-Bs-Al 56.141+3.78* 182.024+9.63 0.640+0.51 5.83+0.05 4468+94.00 3.89+0.74
C-Al 82.723+2.84 178.696+5.71 2.370+0.22* 5.83+0.04 4231463.93* 4.79+0.56
C-Bs-Al 77.267+4.42 186.202+6.12 0.234+0.14 5.84+0.04 4414+45.76 4.44+0.54
Bs-Al 77.829+4.17 187.006+7.30 0.435+0.14 5.74+0.05 4391+57.23 4.03+0.29
Cc-f-s1 89.053+1.32 179.548+9.55 4.317+1.14* 6.07+0.07 3312+184.19 4.17+0.00
0-B-s1 90.129+1.26 184.072+9.66 7.099+0.75* 5.90+0.07 3607+234.12*  3.33+0.83
0-s1 93.077+1.40 192.690+13.36 7.227+0.70* 5.97+0.03 5022+40.67* 5.28+0.74*
0-Bs-S1 91.205+0.45 181.547+14.55 0.925+0.27 5.92+0.07 4024+188.00*  3.06+0.56
C-s1 85.399+3.94 185.298+6.43 0.964+0.33 5.81£0.04*  3980+71.79* 3.47+0.30
C-Bs-S1 85.262+3.11 198.899+7.54 4.846+0.48* 6.02+0.04 3525+70.57* 3.75+0.30
Bs-S1 87.366+1.76 188.089+9.43 0.829+0.29 5.96+0.04 3062+99.20 3.75+0.38

*p<0.05 NANAFDUNNEDA

a v

»28 One-way ANOVA

s

MTNN 5 NISNAFAUAIINAIAINIINILATINUAENINLANVBIAISUDNATUNHEIUNENVRIEITTNAMNI(AL) wUay

d1sanaluwe (S1) Nanzaausauaautiu

o o @

MSUDNATU

NAMTIUATZAMUATUBLINMEMN + SEM 209uaaziSu

Sozas M3 USine USana N30-6N ANAnile (cP)  210BUMA
ayyadase (DPPH) Huadnimanue walsfivaad (pm)
(ppm) Hamam (ppm)

C-f-A1 76.958+4.14 209.973+13.72 4.745+0.52* 6.17+0.04*  3014+165.75 4.37+0.34
0-B-A1 76.370+9.88 193.502+13.35 6.294+0.71* 5.95+0.04*  2894+119.25 5.31+0.67*
C-Al 75.241+4.98 198.437+13.78 2.680+0.40* 5.96+0.05*  3135+142.23 5.00+0.94
0-Al 87.946+2.45 204.393+11.80 3.324+0.21* 5.93+0.03 3120+151.92 4.27+0.48
C-Bs-Al 75.13444.27 208.428+13.68 0.478+0.22 5.97+0.04*  3112+204.57 6.25+0.90
0-Bs-Al 40.801+3.34* 205.241+18.31 0.506+0.19 5.92+0.04 3238+143.85 6.56+0.40
Bs-Al 78.423+3.53 196.920+10.74 0.160+0.07 5.82+0.04 3112+129.40 3.43+0.46
Cc-f-s1 72.966+3.80 200.563+12.81 5.648+0.61* 6.17+0.04 3109+183.72 3.54+0.44
0-B-s1 78.315+2.94 200.036+13.84 9.62+0.74* 6.03+0.05 2180+160.22*  6.35+1.18*
C-s1 80.148+3.91 199.812+11.31 5.011+0.66* 5.96+0.03*  2724+196.79 4.38+0.44
0-S1 79.596+4.24 204.312+12.88 5.668+0.84* 5.96+0.03*  3100+113.80 4.06+0.51
C-Bs-S1 78.043+3.98 205.741+11.44 1.144+0.41 6.17+0.03 2646+217.62 4.06+0.46*
0-Bs-S1 81.803+3.29 198.125+9.56 0.807+0.22 6.06+0.04 2166+119.00 3.23+0.37*
Bs-S1 72.800+6.40 213.768+13.81 0.572+0.13 6.12+0.04 2954+183.49 3.44+0.53

*p<0.05 LNANAFDUN NG

a v

»28 One-way ANOVA
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Abstract: Formular Development of Oil-in-Water Internal Phase Emulsions from Coconut Oil and Olive Oil Having

Antioxidant in the Carotenoid Group from Herbal Extract

Komson Budsaban, B.TM. (Thai Tradition Medicine)
Benchalak Hospital, Si Sa Ket Province, Thailand
Journal of Health Science 2020;29:(4):735-46.

The purpose of this research was to study the efficiency of antioxidants in the carotenoids group extract-
ed from 10 herbs. Each of 500 grams fresh weight of grinded herb was extracted by 1 liter of hexane: acetone
(6:4). The extracts were analyzed to measure the level of total carotenoids and total phenolic contents. It was
found that the extracted from Coccinia grandis L. Voigt. and leaf of Pandanus amaryllifolius Roxb. had highest
level of total carotenoids: 5.859 and 5.822 ppm, respectively. We found the extracted from the leaf of Cocos
nucifera L. var. nucifera. had highest phenolic compounds: 68.833 ppm.. The spectrophotometric assay using
DPPH radical shown that Sechium edule Sw extracted had highest antioxidant activity. Its 50% inhibitory con-
centration (ICSO) was 52.481 ppm. With such observations, an emulsion was formulated and prepared by mixing
extraction of Coccinia grandis L. Voigt. and leaf of Pandanus amaryllifolius Roxb., and studed its characteristic
using coconut oil and olive oil as a comparison for each formula. Chemical and physical property was assessed,
including the antioxidant activity, amount of total carotenoids and total phenolic compounds, acid-base, viscosi-
ty, size of particle, general appearance, color and smelling at 4, 15, 45 °C, room temperature and heating cooling
cycle conditions. The Coccinia grandis L. Voigt. and the leaf of Pandanus amaryllifolius Roxb., formulas which

blend of olive oil were found to be more stable than coconut oil, while less stable than standard B-carotene for-
mula. In conditions: 4°C, 15°C and at room temperature, the preparation did not change in physical
chemistry; and at heating cooling cycle condition by begin stored at 4°C for 48 hours and 45°C
for 48 hours 8 cycles, the two preparations were shown to be physically and chemically stable.
Therefore, coconut oil can be use to substitute olive oil in the cosmetic manufacturing; which will

increase the value of Thai herbs..

Keywords: antioxidant, total carotenoid, total phenolic; coconut oil; olive oil; emulsion; Coccinia grandis L. Voigt,

Pandanus amaryllifolius Roxb.
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