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18°27'18.9"N 98°49'39.9"E
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- AT . -~ )P 4 ]

18°27'37.6"N 98°49'40.3"E

18.460436, 98.827866

0O @®® ® G

Directions Save Nearby Sendioyour  Share
phone

@ Nam Dip, Pa Sang District, Lamphun 51120
*+  FRGH#54 Nam Dip, Pa Sang District, Lamphun
°+ Add a missing place

% Add yourbusiness
H/OTypehereleearch o St ] E e é » C) Vnr ﬁ’
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H2W6+54 Mueang Nga, Mueang Lamphun
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18°26'11.6"N 98°46'50.8"E
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Directions ~ Save Nearby Sendtoyour  Share
phone

@ Wang Phang, Wiang Nong Long District,
Lamphun 51120

CQPJ+J8 Wang Phang, Wiang Nong Long
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NN 2.3 WEUNEIwNAI8 18.436548564486131,98.780774155887102

28



F13°97 2.3 waneszeganniufanssud 3 nswdsurandaniunludmindmulidundadoueindiveusaniu

WaUN AndunIswan

Aanssy
1|23 |4 |5 |6 |7 |89 |10 |11 |12

3 £
14. MMINUIIVIINVBLA

15. Aupddeya wavn1sduAudeya

16. WNUTIUTIMHANARTUUELINZUgN

17. msldnszuiumamadnemansuasinalulad ieadn wazuussunandn

18. yhmageumaaiitiiomadaveanguaiinaialaainnium

19. NSNAERUNILALILINE M NENNTININTDIN1LN (biological activity)

20. YiNsVegeUNTRATeNAdaUNSAU ASE1dNa

21. YINISNAEDUANSAIAISUDINS

22. dimsvadeuauianela

23. MIAS AT UNAULUY

24. YMNN5IAAVNIALIINIIDINNT

25. AARIUANUNINLN

26. feneneirnNuikazasUlaTang

*Jun9ide FovihauluiesufuRnig 20%

29



YDULIALAL T ULIANYBIAINT TN 4
nsuUsgunandnanuzadludmindnulidundndariniemsuasiniony  ieansedng

[

AT FIdINIaiNassARansaaluisamaInidaun 1 laediiunisvinAanssuLanaianIng 2.4-2.5

LALLARINNTINITVINIIUAIAITIN 2.4

9 18°27185°N 98°4939.9°E - Goo X Q 18°27427°N 98749387 - Goo. X ==
& google.com/maps/place/18°27'42.7"N+98°49'38.7"E/@18.461854,98.8252313,743m/data=13m2! 1e3!4b114m5!3m4! 1s0x0:0x018m2!3d 18.46185414d98.82742 [ e :

PR = e LS F / @' N
= [18.461853999999999,98.827420! X - V4

& C

0] 18.46° 98.82

18°27'42.7"N 98°49'38.7"E

18.467854, 98.827420

@  Nam Dip, Pa Sang District, Lamphun 51120
FR6G+PX Nam Dip, Pa Sang District, Lamphun
v+ Add a missing place

. Add your business

Photos

ﬂ £ Type here to search i » ﬂ e © m (e) @. 9 A W ~ D
AT 2.4 LHUTIEIUNZINY 18.461853999999999,98.827420000000004
Q 1ETIEPN AN E-Cor X+ - X
. & % @

< > C & googlecom/maps/place/18°27'18.9"N +98°49'39.9"E/®18.4552513,98.8272028,186m/data=13m2!1e314b114m 141 1m713m6!150x0:0x02zMTjCsDI3JzES LJAITIASOMKwNDknMz.

: .
18°27'18.9"N 98°49'39.9"E
18.455250, 98.827750

- JONMONONO

Directions Save Nearby Sendtoyour Share
phone

@  Nam Dip, Pa Sang District, Lamphun 51120
FR4H+43 Nam Dip, Pa Sang District, Lamphun
Q,  Addamissing place

. Add your business

Photos

A9 2.5 unufiaauiisnRansTunzang 18.4552793,98.8272418
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T
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YOULUALLAY T EZLIANUIAINTINT 5

mauUssunandnanaleludmindyulilundndasiniemsuasnions
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< =] a o A o £% A [ v o 1] 1A v 1 A
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v
e a v

a U 1 40 v A ° = ° Yy = P ! = =
LIYNAUIN mlﬂmu%mu LWT]%@']VLEJG]uuG]UL@EJ'JLﬂEJV]’]T]EJbLmWLLﬂL"U']EUE]\‘]?N‘VINUﬂ'J’]U’]‘VlLWUQQ@JL@EJ'J

Qe

O [ v o N o 6o A a (J Y v v o o [d «. A 1o 9
wihilu Jwmindmuiiuganletuife dne dlevgnimiluimindmuaudmunatodu “deounsdnle

9

a

d‘ v % o IS Ao ! ! 9:; 1 =< A o v ¢ IS
Ween Janinamuilaningiuszmeanaluquuaiinlvgvatgangddianleanunevargiusuasinig
Ugnundssauls  Jagduanleivaeaneiug wu dilonvlvan Wugdsun Fewdaduanalelulagiull
wenanazdialeauwiaiundeunds newmIng1desivigaisdadaiugeanislunisiiuyadd

a (Y ¢ [ a Y L3 4 a Y v o dl' < LY o 1
nandausiyurunelalasinsiausdndugiguyuviodu Jwmiadmu iendssuilulesiaindily viall
‘ﬂl QI 1 o ! o d‘ o 1 = o % L dl
WatinYeIn1mIn1IaaIavesn1simihegalendmiieuuuan viedleaulialanifianInig 2.6-2.7

LAZLAAINITINTITINUAIRISIIN 2.5

9 18°2535.0°N 98°47°02.9°E-Goo X @ 18°26'55.5"N 98°49°263"E - Goo: X + - X

< C @ google.com/maps/place/18°26'55.5"N+98°49'26.3"E/@18.448741,98.8217853,744m/data=13m2!1e314b114m5!3m4! 150x0:0x0!18m2!3d 18.44874114d98.823974 [CI +4 e :
[

= 18.448740999999998,98.82397-

18°26'55.5"N 98°49'26.3"E

18.448741,98.823974

00 @®®

Directions Save Nearby Sendtoyour  Share
phone

®  Nam Dip, Pa Sang District, Lamphun 51120
“+  CRXF+FH Nam Dip, Pa Sang District, Lamphun
9+ Add a missing place

B, Add your business

| e &)
y ] 4
H pel Type here to search i b (]

AT 2.6 wnufiaugile 18.448740999999998,98.823974000000007
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Q 18°25350°N 98°4T029°E - Goo X + - x

&« c & google.com/maps/place/18°25'35.0"N+98°47'02.9"E/@18.4263763,98.7836028, 186m/data=13m2! 1e314b1!4m6!3m5! 1s0x0:0x0!7e218m2!3d 18.426374714098.784 1501 [E 4 e

18.426375, 98.784150

18°25'35.0"N 98°47'02.9"E

18 426375,98.784150

O ® & 6

Directions Save Mearby Sendtoyour  Share
phone

@ 118/2 faans ugwinasdas Lamphun 51120

. CQGM+HM Nong Yuang, Wiang Nong Long
. District, Lamphun

Q,  Add amissing place

% Add your business

A 2.7 ueuiiaauiisaianssugle 18.426375, 98.784150
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Ui 3

ATANRUNISHATNANISANLEUNS

1. nsaBUNISHAZNANISAIEUNISIASINSY (Ranssud 1)

3 v =) 1'% k%4 < a
1.1 bNUIIUIINVDYA, EI‘Uﬂ‘L!’UE]Hﬁ LASNUIIUIIUNANAR

yhnsasiiufiiiiedisaanudesnsvesusiluiiuiifming gy densfaunindueiin
vionuzAuasliIundnsaminiosdersdmiviameifiedosiuiu 2.5PM wagsauTamananin
oL AuATBUVIdveunuATNIUIII 100 Alanfu Wevaadeugninsdinmvesansaindn
LazEuasAtnd mIuNIRehTuIATsd10ns

1.2 NSLASENETENA

N15aRRa1TINNT RN UNTIULALAIBUNTINNNAATETLUUlLTRE 1nedne wazauln
W9 NUUTINTANALALTLY 70%  1951UDA WAISLLMELDIAIYINA18DBN ALY ALAINIELATDY
Freeze dry Wielnlsansidignslunisvegeusely

1.3 nMsnadauniaaiiiivevvsiinvangualinanalaanndisanadnn  (nMsnadeudssinnuas
viinasAueYLADEsE)
- msmndsunaueansiu (Total phenolic contents, TP)

WBuasavanesnnsgunsawnadnanududusineg 0.2 Saddns aduvaesnaassiiil/lil
fansatadnaniufuasezansTnadudoadas 10% vA 11 1.0 faddns werlidiuud
faaly 3 it anduidslmfeuesuoiun 20% wiv 0.8 fadans welidniuidliludide
Wunan 20 it shluindnisganduuas absorbance) fimue1IAL 770 wiluwns e
isesgFAadaanlnslniines wuhansadndiiuuueasiiuednsiuwiiiy 31.76+1.01

fadnsuvenIauwnadn sio 1 n3uvesansana (mgG/e extract) WalUTsurisuuTum

WAANTIAVANTUINTFIUNTAUNAFN bAASLARILNIN 3.1
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40.00
on
3 35.00
on
E
> 30.00 -
C
3 25.00 -
Q
§ T 2000 -
o o [ TPC (mgG/g extract)
= 1500 -
]
< 10.00 -
Q
-og 500 -
|_

0.00 -

41uee (H20)  ¥13uma (EtOH)

AN 3.1 wansUSunaasiuednsin (mgG/g  extract) Waannd neuuzaLaInefvNazaIvdl Lay

LOANDERA

- a@rsymdsunamianliueen (Total flavonoid contents, TF)

WLETAZA18UIATFIUANMTY UTU195 250 ul Tuvaennnass Mnduimusen
loou 1,250 pl, \wansazans 5% NaNO, 75 pl (Uuflgaumgiivies 6 w1i) ileasuiiad
AMnuAILANaNsazaty 10% AlCl 6H,0 150 pl (ﬂuﬁqmmﬁﬁaq 5 i) leasuiian
fmunSufnansazats 1 M NaOH 500 pl wagiusieninlesu 275 pl (wawansazanellss
Wi Fadinisganduias 510 nm) nudansadatiivsiaasiailiegavingy
24.25+11.41 fadnsuvesn wdu fo 1 niuvesansadn (meC/e  extract) WiaUiouidiau

USunauasvlanlineen auAuasuinsgIuaniy. uanslananin 3.2
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50.00
on
IY)
g 40.00
=
C
g |
c 30.00
o A
U
) | TFC (mgC/g extract)
'Cg 20.00 -
o
>
©
=z 10.00 -
8
°

0.00 -

Y1ImAe (H20)  913uag (EtOH)

AN 3.2 wansUsinaarsnatlaueyn (meC/g extract) oafnt1IMoNNzALAIMBAIIazaIBUT Lay

LOANDERA

2 vegaugVsAUeYYAdesTYasdIuainne1ulagdT DPPH

YUnansazateInniud Anuuty 5 ANSL 0.5 Taaans ldluraonnaasdaintuiy
methanolic DPPH radical 1 fiadans wenlmanduualrdenaliluniaduinan 30 wit tiluinen

N13RANGUULAY (absorbance) MAMEIAGN 516 wiluwns megiasesgI-ddlaaunlasinls

a a 1

w03 dAUlUNITNAADUTNINBUNLALAIVI NI ULAIAUNITNAADINNTUT NUINESANATIINDU

a

a el' I o I a _aa I3 Y v aaa
ULALAINAMUYUYY 400 "Llliﬂﬁﬂill 79 UaaanIUUANUYUYUNANER LLazuﬂ’JﬂﬂJaﬂmiﬂumi

q

a a

naufueuyadase DPPH Saway 55.03+2.09 Walileufiuasuinsgiuinniud uansananin 3.3
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©
o
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Q- 4
S w0 W UMuag (H20)
-+
_C. v
< | Uukas (EtOH)
< 20
0

50 ug/ml 100 ug/ml 200 ug/ml 400 ug/ml

(Conc.)

A7 3.3 wansauaInnsalunIsnauiveyyadasy DPPH  vasanind ivieususAunmeiivinazaiein

LALLOANDTDA

3 NISNAFIUNISABUAUDIVBILYAANAILASUANSENA LUNABANAADY

3.1 NMSLASUUDARMNIZLALS
wadmngaganazlvlunsnegavasldwaalnlusunad NIH3T3 vinnsingdeswadnielu
PN 2 P g A a ~ a & &
anmeimungay  AoludUaondenioamall 37 ewmwaldva Usinumisueulasenlyd 5
Wosidua
aa ¢ & 2 a o aa ¢ L v aa
a. NISNAEIUNITIDNTINVDILIARLNILLALILAL AU UNYYDIE1SANANLFABLYadLNZLALIA87D
MTT assay

salaaa 1

Widunsiansegsenveasadildimnzidendiovuivatsadindn  Inefiwadnidinegy

U
@

a1unsawasunan formazan ¥89a15 tetraazolium salt TuAsn1sMAaes MTT Adldwdsslndud

119 Tmeteulesl succinate dehydrogenase Tululnmsunss Jawadiinvagliaunsaildoud

vasasusenauluisnis MTT andwdedmdudinele Tnsldwaalnlusuiad NIH3T3 1.0 X
10" wadsevaunnaaes Wlemaududuilifufiviewad fdnanuegsonuinnindesay
80 (Bso19azglutinnuidudu 0-1,000 lulnsniy sefiaddns) Mndurhmsianisadradeg
Aranunsyulugadavagey LazyARaY WUIENTaTRTITiRasLd ey 0-1,000 lilasny

I a aa 1 [ a 1 § v
pofiaaans lianuduiudelwad saanslunin 3.4
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(Conc.)

d' = ' e A 1w o a Y v I3
AN 3.4 LLaﬂﬂﬂ\iﬂjqﬁJ@giaﬂ‘UaQL%aanlWIUsUa']ﬁ@LiJ’E]‘UﬂJﬂ‘Uﬂ']iﬁﬂﬂWﬂ'J']ﬂJL‘UN?J‘NG]'NG] Wuan 24
Yt

4. mawaudiuniasdiensdmiuianisainansafndivienuzauag
4.1 wRsngnsladudmiuine
Fondnduesiuszneuludiiuing  Auduansies  washansatadniitondaa
figeluted 1-5 Tdadlugnsladu (oil in water w3e gns water in oil)
wuhasatadniinnudadu 400 lulasniy defiedansinnumenyadlumsiages
5y
wazgmsladuuuy water in oil farmivngauanmnsnvhligasiimuasliventu
(3797 3.1)
4.2 Ansanuasivedatuasarind
- ANYIAUAIFININIEAIW (Physical stability test) (P157971 3.1)
1) Usmﬁu@mauﬁ’amqmamwmaaqmﬂa%’uﬁLm%mléfﬁuﬂ (Immediately stability test)

1%

2) Ussiluaaudinisneninvesgnsladuieseuszegdu (Short-term stability test)
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M50 3.1 Han1snadeUAUANILarAMaNTRNINIE M NYedlatuasaint e NN LA

Physical evaluation Lotion base  Red jasmine rice

Color No change No change
Homogeneity Yes Yes
Oil phase separation No No
Liquidify separation No No
Thermal stability Stability Stability
pH 7.0 6.9
Viscosity (cP) 30046 29760

5. veaeuUsEavEnnvendniueinesdiotwenisUesiudu 2.5PM Tufanssud 1 nsuus
sUnandnndmdursdludminamyulundndasinissdondmsuionedietdosiulu

2.5PM @alavaanansuuRauiann e 3.2

M1399 3.2 uanaUsEaninmuesmandueinsesdonsdmsuiinesenisdasiuly 2.5PM

Normal Control Red rice lotion

PM2.5 (ug/m3) 600.00 + 0.00 464.33 + 21.46 86.67 + 3.79

wiillginssiassnsiinazens PMe.clunastoza3ant3umns 1 msiauns Wunan 5
Wit ntussiaUSunaarens PM2.5 fiiatulaeiinissiasiniglundesesrsanlaliuns 1
aT10uns wrusinansfidlatusarliilady (nsmladuvuudunsvaneslingldusunaladu
1 nfu defiuil 1 msraeufiuns) Iniinstudaduazess PM2.5 fuuuvesndetesaiaa
wéalazens PM2.5 andiusanatsifilatusazliiladu wdi3einusuimazens PM2.5

WSHUBUAUNDUNITANNIURINAN
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2. N15AEUNISHAZNANISAIUN5IASINTT (RANsTUN 2)

1.

< v =] 1'% v < a
NUTIVIINVBUS, amwaga LLEASENUIIUIIUNANAR

1/?1miaﬁuﬁLﬁaﬁﬁwmmﬁmmimaaﬁqmﬂuﬁuﬁ%’wi’mému AONTNAUINER U101
(Fivess) Whdundnsamiedosdorsdmiviminieosiusu 2.5PM wazsiusiunanantn
\wosiBurssrannunsnsUsina 100 Alandu Wenaasugnimsdininvesasatadnn uay
wissuasatadmSuNIRInTuAToIEeNs

NNSLATIUANTENA

nsannansaInduesIdunsdnmdntnaswuulitag Inedne wazeulsiusis antdusi
nsanalagly 70%  1857UA WAITEIELEIAIVIIa1YeeN LasYinlALTAIuIATeY Freeze  dry
welilgansndgnslunsnaaeussly

NSNAFIUNILATINWBUAVDINELALNENA LA NETTaARAT12 (MsnadaUUsEIANLaZYEN
A13RuaYLadese)
msmUsunaueansau (Total phenolic contents, TP)

Auansaraeuassunsaknaananuuduineg 0.2 Taddns adunasanaaesis/luid
asafaimanduiuasasansndu-Beadag 10% v/ 11 1.0 Gedans welidiuwdids
15 3 wiit anduiulfiounvewn 20% wiv 0.8 fadans welhdrfuiieliluidadunan
20 Wil thluinArnsganduuas (absorbance) fimuenaau 770 wiluwns fetnsesyd-ia
Daawnlasliifiwes wuhasadathiueiiviunuansiiuedngiy 158.72¢5.50 fadnfuves
AsALNadn fia 1 nYuvesansann (meG/s extract) lowSeuiieulsunadiusdnsauiuans

WIMTFIUNTALNAAN handlaninIni 3.5
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<X
b)
on
E
et 150.00
c
5
Q
a
§ 2 10000
; ] | TPC (mgG/g extract)
°
5
< 50.00
a
i
2

0.00

wesd (H20)  wei3 (EtOH)

A9 3.5 wansUSunaansiuednsan (meG/g  extract) LoENAT1LUDIIAI8AIYINAZA18U waYy

LOANDRA

arsvdsunamanliuaen (Total flavonoid contents, TF)

WidlansazaguInsgIuAmnIU Uuns 250 pl lunasannaes ntudntsan
loou 1,250 i, Whua1sazaty 5% NaNO, 75 pl (ﬂuﬁqmwgﬁﬁaq 6 w7 Weasuranfifnun
JuANE1Tazaty 10% AlCl, 6H,0 150 ul (ﬂuﬁqmmﬁﬁm 5 unl) Wieasunamuundafy
a1sazats 1 M NaOH 500 pl wazthusieanleau 275 pl (nemansavanelidniu Sarnas
AANGULEY 510 nm) wuasataduesaivunamaliueed 25.83+9.63 fadnsuresn
Tuse 1 nduvesansadn (mel/g  extract) WawUisuiflsuuiunaanswanliussdsiuivans

UINTFIUANNTU UAASLARININT 3.6
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&
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et
C
3 |
€ 30.00
o
U
5 & | TFC (mgC/g extract)
S 20.00 -
(@]
>
L
=z 10.00 -
®
o

0.00 -

wWeds (H20)  wess (EtOH)

29 3.6 wansuSunuarsialiuesn (meC/s  extract) Waannl1luesImesvinazalsul uay

LOANDERA

4. vegauNSAURYYAdEsEYasduaianeulng?T DPPH

nansazarednnfiud arududu 5 fsu 0.5 Tadans ldluaoanaassaintuiy
methanolic DPPH radical 1 fiadans welidndunddaisliluiidadunan 30 unt tlutae
n1sgANAuLAT (absorbance) finueAdu 516 uluns feirsesyi-dadaanlasile
fwes dulunmageuinuesiimuisatunimeaednniug wuasataduesafiany
Wudu 400 lulasniu se faddnsiduanududuiffian wazdanuamsalunisnduiueyya

a3y DPPH $oeay 72.03+1.22 WawWleuiuaisuinsguiniud wansladaninig 3.7
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100 -

9
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9
©
o
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[ W
& o
S w0 W Lwess (H20)
-+
c sl
c W Luass (EtOH)
o 20
>
0

50 ug/ml 100 ug/ml 200 ug/ml 400 ug/ml

(Conc.)

= A a a v v el ¥ o o H
AN 3.7 LLﬁﬂ\Tﬂ'ﬂﬂJﬁ']ﬁJ']iﬂIUﬂ'ﬁﬂaUﬂu@HHa@ﬁﬁz DPPH U99@NAUNNLUDTIAMYAINIALANYUN LAY

LOANDERA

5. NISNAFIUNISABUAUDIVBILYAANAILASUANSENALUNABANAADY

5.1 NSLASHUARLNILLREN
wadmngaganazlvlunsnegevasldwaalnlusunad NIH3T3 vinnsinsidsssadnielu
= 2 P g A a = a & ¢
anmeimungan  AsludUaondenoamall 37 ewmwalva Usinumisueulasenlyd 5
Wosidua
aa ¢ & 2 a o aa ¢ Y]
5.2 MSNAFDUNIITONTINVDAYAANIZLASILAS AU UNBUDIANTANANTRDLYARINISLAUIA e

38 MTT assay

salaaa 1

Widunsiansegsenveasadildimnzideadiovnivatsadindy  Inefwadnidinegy

Y

e

@

A5 ABUNAN formazan 989815 tetraazolium salt TuASn1smeass MTT NiFEwmasalidud

119 Tmeteulesl succinate dehydrogenase Tululnmsunss Jawadiiavagliaunsaldoud

Yo9a15Usenauludsnis MTT andwdedmduduiels Tasldwadlulusuiad NIH3T3 1.0 X

I (3 d' 1 1

10" HARADNANNITNAADY Womanudutuiild Suivdowad A1ANegsenNINNITeaY
80 (Bso19azaglutinnududu 0-1,000 llnsniy sefiaddns) Mndurhmsianisadradeg
Aranunsyulugadavagey LaTYNANRAY  WUIENTARRT USSRt LT Y 0-1,000
lilasndy sefiaddns  ilmudufivsewadnisimuissuesesdonsdmsuimiianals

ANATIUDTS LANILARININ 3.8
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A(Conc.)

= = ' s A 1w o v ol Y v
AINN 3.8 LLﬂﬂﬂﬂ\iﬂ'ﬁqﬁJ@giaﬂsﬂa\iLsﬁaaplWIUan']a@LlI'EJ‘UlIﬂ‘Ua']iaﬂﬂﬂTJLU@?iV]ﬂ'J']NL‘UﬂJ‘UUW'NG]

Wuan 24 lug

6. mIwmuduRIasdresdmIuRanisatnasaiadin
6.1 wissugnsAsuamIuRImi
Fondndnesiuszneuludiiuingg  Auduansiues  washansatadniiiondaa
figelutod 1-5 Tdadlugmsadu (oil in water w30 gns water in oil)
wuhasatadniinnududu 400 lulasniy defieddnsinnumengadlumsiages
n5u
LATERIARILUY water in oil farvmnzauanasnvhligasinnualinendy
(13797 3.3)
6.2 AnmanuasvesnIuasatnd1a (msedl 3.3)
- ANYIAUAIFINNIBAIN (Physical stability test)

1) UseiliupaudfinianmeninvesinSuasuiwseulaviui (Immediately stability test)

2) Uszifluaauandinieanien nuewinsuasufiwSeussugdy (Short-term stability test)
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M3 3.3 NANITNAFBUANNAIFILALAMANTRNIINIEAMUDIATUATANAU1IUBSS

Physical evaluation Cream base  Rice berry

Color No change No change
Homogeneity Yes Yes

Oil phase separation  No No
Liquidify separation No No
Thermal stability Stability Stability
pH 7.0 6.9
Viscosity (cP) 35872 33176

7. negeuUsEaANEAvenandueinIesdiosien sUesiudu 2.5PM Tufanssuit 2 n1suds
sunardnanddursdluimindmulundndusiesesdonsdmsuiminiedesiudu

2.5PM &sleroanansufuRnunimigen 3.4

A5 3.4 UssAvznnvesmdniaeiiaesdrensdmsuiiavisenisUeaiudu 2.5PM

Normal Control Red rice lotion

PM2.5 (ng/m’) |  600.00 + 0.00 544.67 + 6.03 108.33 + 4.16

v ¥
a

Maillainnsdnaeensiinasess PM2.5lunasserasanlsunng 1 ms1auns Wuan 5
Wit mntudeinUsinaavens PM2.5 istulneiinissiassnielundesesesanlalsuins 1
A159RS Hudanansifiedunazldindy (nsvieduvy udunsuaneslaldusuw
Tadu 1 ndu dofiudl 1 maasufiung) Winsdudeduazess PM25 duuuveinges
avA3an udiliazons PM2.5 anrusinansiifinsuuazlifindy ud3einusunaazens PM2.5

WSgUgUAUNBUNNITANNIUFINAS
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3. ASALIUNISHASNAaNITANIUNISIATINAGY (RANTSUN 3)

1. usausaudaya, Bududaya waziiusiusiunandn

Mnsasiuliedimanuieinsvesyuvuluiundmindu densimuindniaging e
wazN WA UNEn U915 VBIVULAYD LAZIIUTIUNANANNEIY wazn N NEnsnsiagld
UTuandle 100 93 uazniun 100 Alansy enaaeugnaynI9TININToI ANl Laz

a v d' g L%
WSgUNALNaNaR LTy
2. NISHTIUNAIY
Uanuanaiggnuseann 70%  AawienvesmanaieuIsseia 0.2 dadiuns ludyula
& v Y] ¥ P v v Y o T Y] ~
INUUADDNMILUNELDIN HILTLTAT haUNaInan i eNsaudnUszunn 8-10 Wi

3. NISMSEUAITANANILN

¥imsatnaisanwdnniun Tnedraudaniun varazeuliuds anntusinnisadmlneldi
foufunan 2-5 Sunit thduvesiifedlimdeusunan 1 dwanstemun 3 daw waztnly
nageunaly
4. msmegeumaaiiiomuinvasnguaiifianaldainaisaianiun (nMsmagauUssnnans
AuaYYABHTE)
- mswviunaueansau (Total phenolic contents, TP)
\BuansaraneunsgIunsaknadnANNituduineg 0.2 Saddns adunasanaaesiii/lid
asafndnanduiuasaraneTibu-eadag 10% v/ i 1.0 fadans weilidriuwdds
79l 3 wiit antudulsisunnsusiun 20% wiv 0.8 fadans wehlddnduislSluiidadu

a1 20 Wil dluTadin1sganiiuuas (absorbance)  11ANE1IARY 770 UTlWLAT AIg

Avesgiddiaanlnsinines nudrarsadaniuniusunaaisiluednsiu 137.35+3.23

—

o

fadnsuvesniaunadn fe 1 nSUV0IETann (meG/g  extract) alUToutiouUsunui

UAANTIAUATUINTFIUNIALNGAN KAAILARININ 3.9
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0.00

Al (H20) AN (EtOH)

AN 3.9 wansUsanaesiuednsam (meG/g extract) Weaadnnunmadvinazalsi way

LOANDFRA

asvdsunamanliuaen (Total flavonoid contents, TF)
WasazaneuInggIuAn L Usung 250 pl luraeaneass 9ndudndnusnaan

loou 1,250 pl, WWua1sagaty 5% NaNO, 75 pl (ﬂmﬁqmmﬁﬁaq 6 ) Weasuand

Y

AvueIufnansazany 10% AlCl, 6H,0 150 ul (Unilgaumgiivies 5 u1#l) ieAsunial

U

MuuAILAnasarats 1 M NaOH 500 pl wazuius@ainlesy 275 pl (Wavansazaelv

[ o

11U TaAn1sgandulas 510 nm) wudansataniuniiuTinurailiuess 28.27+13.25

o—

Hadnsuvesnunu sio 1 nSuvesansana (mgC/g extract) WatUsvulisulsunuaisnala

WRHATIUAUATUINTZINANTY bandlafenIn 3.10
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K
z 10.00
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0.00

A (H20) AN (EtOH)

A9 3.10 uansuSunaansanlauses (mgC/g extract) Woainnunaiedvinazalsul uay

LOANDIDA

4 o/ ad
5. ‘VIC"Iﬁ'él‘Ui]‘VIﬁéﬁﬂ@ﬁé%aaﬁiﬁ]a\‘iﬁ’éuﬁﬂﬂ%ﬂqUIﬂﬂ’Jﬁ DPPH

Ynansazaneinnfiud anududu 5 #idu 0.5 Tadans ldlunasanaassantuia
methanolic DPPH radical 1 fiadans welidniuugdasanialsluiidadunan 30 it tiluiae
n1sgAnduuas (absorbance) finImeNIAAY 516 uiluwns fMeisosy3-dadaanlnslvia
fiwed drlunsvageutuesiwuioiunmeasdnfiug nulasatadiuessfinag
Wty 400 lulasn3u s fadansidumnududuiifiige uaziiauaansalunisndufueyya

a5z DPPH $owaz 83.50+0.38 Waeuiuaisuinsgiudsiud uandlanim 3.11
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4. ASAUNISHasNanITANIUNISIATINAGT (RANTSUN 4)

1. usausndaya, fududaya waziiusiusiunain

ﬁﬂﬂﬁmﬁuﬁLﬁaﬁ'ﬁ’;ﬁ]mmé’mmimammﬂuﬁuﬁ%’wi’mému AEN1TWUUNANERNE
uvnvun T dundn fasin1omnsuasiATed warTIUTIHARARNZIMTUNYDINYATNTIAY
THUSinamzshamvun 100 Alan3u Wieldnszuiunsmainemansuazimaluladlunisuls
FUNANER

2. MIATENNLIIN

Tuzshsandeniuenudrdrsiethazenn At udriulviasBeadainiestu wmande
sandu 2 diu
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Wisuiflsunndnuuynisnenm 1w @ nau savna

3. mMmadaumaaitvamusunugunwvasiinia (AOAC 2000)

pdU1eAINY lansllazatsuinig 3.0 nsulutiweUszanaasluinlsuuiunng 250

a a ¥ a
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dmsunsusinamannuzthsliiguionfuusasuannsidimaduimegstun
wudrhmainuldludile fo vinlna nalaa glea Wudy

atllpiinsazunanisaniiiunulanmisei 3.5
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5. ASALEUNISHasNan1sANIUNISIATINAGT (RANTSUN 5)

1. usausndaya, fududaya waziiusiusiunain

o I&J d‘ 4‘ o 4 42’ Idl U U o 1 a o
nsasiuiedsanudeen1svesurdluiundwmingmy densulsunandndilely
JaipanulidundningvniaemswasiAIesni wagsIuTIuRanana1leiugdnouenunIns
Ingldusunadleiugdne 100 Alansu weldnszuiunismaingimansuazmalulaglunisuys
FUNANER
2. maseudly
Yonwdenaletousilodlenaidnameiiazenn Raliuis uarduliasidansisiniosty
o £ X 5 a = @ =2 a v = o 1w [ 4
luangigemetsien 5 Wi seauduigaumgiiviesiniluvuivasazangduledesluias
1.00% Juian 24 waz 48 Falus Wiepsunamenujizenmen1saudnass diuiniailaun
WIHUWIBUANENBAENIINIEAIN WU & NEY FaYA
3. MIMAFUMAATNaMUIIIUAMATWYRIAA (AOAC 2000)
a 1 Y dqj 9OJ U nOI U )
a5u1eAINY adallazatedinng 3.0 nfuludiweyssunaadduvrinuiudsung 250

a a ¥ a

Jadans waAvansavane Carrez &I 88198y 5 Jaaans walrusuusunshila 250 fadansme

dndu fsdauasunan 20 wiwdinsesdaenseanunses uinldludusaieduansinunse,

HALANTAEANY Fehling 5 Hadans Auwiaiuug 1 ven LﬁammmmgﬁuﬁummiazmEJ Fehling

dmsunsusinahmanndleliiguionfuusasuannsidiamaduialownu
wuihmainuldludile fo vinlaa nalaa glna Wudu

atllglinsagunanisaniiunulanmigei 3.6

53



A o a a = a o LY v o VY a [ L3 4{' d'
13190 3.6 LAAINANITANUUNINTIUN 5 ﬂ’]iLL‘UE‘UNaNaG]ﬁ'118114%\‘1‘14’3G’Ia'1‘1{1\11141%LUUN@G]JWGJ‘VWIN@']‘WWLL@SLﬁi@ﬂ@m

= =
- ERINT 13
nanssu o -
6| 7| 8| 9| 10] 11| 12| ANUUU
1. MSNUTIUTINTeya v
2. AuAtoYa waznsauAUTaya v
< a J

3. NUTIUTIUNaRERlUWALNIEUgN v
4. nsidnsruiumsmingimanswazinalulad ieana uazuUssunanan v
5. ViNsnadeUNIAlilitenINIILIENITNENNSHARIIAAIINET e NTlA AT v
6. ynMIadeuNTRALNoneaaUNSAnUfAseduIna v
7. myiaaunmiimangile VIVI]V]V v
8. YNMIVAFRUNTAIIITUBIMNS VvV v
9. YMINAFRUAUTINGLY Lazas 1 aNAnSuTAULUY VvV |V v
10. NIATIVUIATFIUHANTUNYUYY v v v -
11. AARILAIUAINLN v v v v
12. fevenernLiuazasUlasanig VoV v

VUM N1TATINTTIURNEASUTIgUUzaLTdunslufounan 2564

54




uni 4

dsunanisaniunig

a7uNan13AEUlATINIG AUUHUUURNTS
lunsaiiufanssud 1 uag 2 duldasussdanuiinaiiauslunsansseduunueii

Chinese Chemical Letters sian il 4.1

[ Crinese Chamicsl Lesters |Jour. % | 4 e - o0 x

= C & sciencedirect.oomjournalfchinese - chemical -lettors v &
s L ScienceDirect Journals & Books Q @ Sign in

e
CcC

Articles & Issues ~ About ~  Publish « Q1 Search in this journal Submit your article 71 | Guide for authors A

7.4 ‘ 6.779

Impact Factor

Chinese Chemical Letters

Creoure

Latest issue

About the journal

Volume 32, Issue 7 Chinese Chemical Letters (CCL) (155N 1001-8417) was founded in July 1990, The journal publishes preliminary accounts
in thewhale field of chomistry, including inorganic shemistry, amaanic chenristry, analytieal chemistry, physieal chemistry,
July 2021 polymer chemistry, applied chemistry, ete., satisfying ...

Read more

a

AN 4.1 me%’auﬂamsms Chinese Chemical Letters AUaUBUNAIY

wazdissaglesiauslun1sidedssialuil

55



Biological activity and its related compounds of Red Jasmine Rice
Extracts linked to normal fibroblast viability for Cosmetic Product

Pahol Sansomchai®”, Tiparat Tikapunya®, Wilart Pompimon®

%Institute of Research and Development, Lampang Rajabhat University, Lampang,
Thailand

®Food Innovation and Business program, Faculty of Agricultural Technology, Lampang
Rajabhat University, Lampang, Thailand

‘Department of Chemistry, Faculty of Science, Lampang Rajabhat University, Lampang,

Thailand

“Corresponding author: lyw1149@gmail.com

Abstract

Red jasmine rice is well known and claims to be a food for health as having highly
phenolic compounds. These compounds present antibacterial and anti-free radical
properties. Moreover, colored rice exhibit a biological activity to anticancer. Objective
of this study are 1) exploring a biological screening and cell viability of ethanol and
aqueous extracts of red jasmine rice, 2) investigating cytotoxicity to fibroblast NIH3T3
(IC+s). Dried red jasmine rice was extracted by different solutions and then got a powder
using freeze drying method. After that the extracts were treated with fibroblast NIH3T3
for MTT. The experiment showed that the ethanol and aqueous extracted of red rice did
not show the cytotoxicity to fibroblast NIH3T3 (IC7s). The extracts of red rice show the
biological screening of anti-oxidation with total phenolic compounds and flavonoid
contents. Moreover, it also not shows the stability change to cream base. It can be
concluded that the red rice extracted by ethanol and distilled water are good enough to
be used in further value added.

Keywords: Red jasmine rice, total phenolic, flavonoid, cell viability, cream stability

1. Introduction

Red jasmine rice is well-known and grown in Thailand for more than 10 years.
One of a major characteristics of this cultivar is having a highly antioxidant compound?.
Moreover, other properties of red rice such as anticancer?, antimicrobials activity?,
reduce glucose response in healthy people* were studied. Therefore, a biological
screening is the most important for selecting plant to a further study. Previous studies
shown that rice were related to developing herbal medicines as a key to global health

and presented an overview of some aspects of the possible future role of chemistry in
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traditional medicine®. Thai rice has more varieties which reported for biological effect in
various aspects especially in colored rice providing by phenolic acid, flavonoids, and
anthocyanins (Cyanidin 3-glucoside, peonidin 3-glucoside, cyanidin chloride)®. Colored
rice can modulate skin for anti-aging with its Oryzanol and phenolic compounds such a
Proanthocyanidin’ ®. The Proanthocyanidin from colored rice showed affect to skin anti-
aging via improving a matrix metalloprotenase 2 (MMP2) degradation equally to
collagenase degradation® '° and inhibit mitogen-activated protein kinases (MAPK)
induced UVB-irradiation*’. The anthocyanin also found in color with helpful in aging?.

Red jasmine rice is used for relieve illness in Thai traditional medicine especially in
the North of Thailand, so, investigating a biological screening effect, anti-oxidant
activity and related compounds in red jasmine rice should be explored. Moreover, this
study aims to find out an effective extract compound that can modulate NIH3T3
fibroblast lead to developing of the extracts to promote cell viability. Red jasmine rice
extract will be used for an ingredient of cosmetic product and then analyzed a cream

stability.

2. Results and Discussion

2.1 Red jasmine rice crude extracts against ABTS and DPPH radicals and their total
phenolic (TP) and total flavonoid (TF) contents

In this study, red jasmine rice was collected from Lamphun Province. The
antioxidant activities of red jasmine rice crude extracts were measured by determining
their abilities to scavenge DPPH and ABTS radicals. As shown in Table 1, the
antioxidant activities of red jasmine rice extracts at 0-200 ug/ml were found to inhibit
the ABTS-radical and DPPH-radical in a dose dependent manner when compared with
Trolox as a positive control and ascorbic acid, respectively. Red jasmine rice extract in

the EtOH extract at 200 ug/ml displayed the highest inhibitory effect when it was able to
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inhibit ABTS and DPPH radical, followed by Water extract at the same levels of
concentration. This finding well agreed with the evaluation of total phenolic contents
and total flavonoid contents of each fraction (see Table 1). The five fractions of red
jasmine rice extracts were correlated to anti-oxidation against ABTS and DPPH radicals.
The total phenolic contents (TP) of each fraction were analyzed and expressed as
milligram gallic acid equivalent per gram extract (mg GE/g of ext). It was found that the
ethanol and aqueous crude extracts had the similar TP, which was equal to 30.58+ 1.19
and 31.76 £1.06 of gallic acid, respectively. The differences were not considered
significant at the level of p<0.05 (*) to ascorbic acid and Trolox of ABTS and DPPH
assays. The total flavonoid content (TF) was determined by aluminium chloride
colorimetric assay and expressed as catechin equivalent per gram extract (mg CE/g of
ext). A high level of TF was also found in both of ethanol and aqueous crude extracts.
The TF in this fraction was equal to 24.07+3.28 and 24.25+1.41mg CE/g of ext.

Table 1. ICs of the red jasmine rice extracts against ABTS and DPPH radicals and their
total phenolic (TP), total flavonoid (TF), and Anthocyanin contents.

TP TF Anthocyanin
Extract 'Cso (no/mi) (mg GE/gof (mg CE/g of content
ABTS assay DPPH assay ext) ext) (mg/L)
Ascorbic acid 5348 +3.28 38.94+3.32 - - -
Trolox 895+1.07 6.31+1.73 - - -
Red jasmine rice
extracts
EtOH 64.17£5.76 53.20+7.37 30.58+1.19 24.07+3.28 21.21 +4.72
Water 183.65+4.02 138.86 £8.20 31.76 +1.06 24.25+1.41  43.33+0.82

Note: The present value of red jasmine rice crude extracts against ABTS and DPPH
radicals and their total
phenolic (TP) and total flavonoid (TF) contents are presented as mean + SD. The
differences were considered significant at the level of p<0.05 (*).

Red jasmine rice extract has been reported to possess various bioactive

compounds such as flavonoids and polyphenols, which are related to its potent
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antioxidative activities® °. This active fraction has been linked to the solvent polarity
that can extract different fractions of polar/nonpolar constituents out of the plant'®. The
polysaccharides extract from rice brans that found in this area also showed the
antioxidant and antimicrobial activities®. The preliminary study found that the
proanthocyanidin extract from color rice showed the potency to scavenging of free

radical and skin anti-aging™ " *2.

On the other hand, the extract could modulate the
biochemical metabolism as a result of the antioxidant effect and antioxidant compounds.
The phenolic compounds and flavonoids had the potential to modulate collagen
degradation via matrixmetalloprotinase-2 (MMP2)%. Our study show the similar
antioxidant properties and antioxidant compounds of red jasmine rice extracts were
belong to previous study™ ® °.
2.2 Cell viability assay by MTT test

In the present study, the cell viability effect of red jasmine rice extract on NIH3T3
fibroblast cells was characterized by conducting MTT assay. Cells were treated with
various concentrations of extract for 24 h. The viability of cells was moderate with the
extracts (see Figure 1). Red rice extracted with EtOH and Water had no effect to
NIH3T3 fibroblast cells hence the Water extract at the concentration of 400 ug/ml. The
EtOH and Water extracted of red rice did not show the cytotoxicity to fibroblast

NIH3T3 (ICg).
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Figure 1 The NIH3T3 fibroblast cell viability to red jasmine rice extracts were tested by
MTT assay. The extracts had no toxicity to fibroblast cell. The red jasmine rice extract
can maintain the fibroblast cell.

Red jasmine rice extracts by ethanol also showed a sunscreen property to UVB.
Likewise, using the same protocol as the present study, an extract of the color rice was
found to have no deleterious effect to fibroblast cells in the present of UVB expose” .
In a more generalistic point of view, the common feature of UV-absorbing secondary
metabolites is the presence of aromatic or conjugated bond structures as it is found in
plant that has phenolic or flavonoid substances. These molecules are one of the most

1415 "In earlier study of Parzonko and Kiss (2019)

effective UV radiation absorbers
showed that cosmetic formulation with herbal extracts protects human fibroblast against
UVA radiation in vitro'®. Moreover, the formulation with plant extracts could maintain
the moisturizer of dry skin'’. The photoprotective capacities of plant extracts such as

1819 Moreover, the plant

polyphenols have been demonstrated in previous studies
extracts that showed antioxidant activities with antioxidant compounds can protect
against the range of UVB?. Indeed, using a similar in vitro UV method, three sunscreen
emulsions with ethyl acetate plant extracts (10 %wt.) were tested in vitro? and authors
obtained SPF value 26.61 + 0.10.
2.3 Physical evaluation of formulated cream

The physical evaluation such as color, homogeneity, phase separation, thermal

stability, pH, and viscosity of formulated cream was performed (see Table 2). There
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were not shows the difference to the base cream (F-1). There were also show the same
range of pH and viscosity to F-1. The pH of cream was determined to examine the
possible side effects due to acidic or alkaline pH, which can leads to irritation of skin
and influence the rate of hydration of polymer. In general, the cream should have pH
6-9%.

Table 2. Physical evaluation of formulated cream.

Physical evaluation F-1 F-2 F-3 F-4 F-5

Color No change No change No change No change No change
Homogeneity Yes Yes Yes Yes Yes

Oil phase separation No No No No No
Liquidify separation No No No No No
Thermal stability Stability Stability Stability Stability Stability
pH 7.0 6.9 6.9 6.9 6.9
Viscosity (cP) 28500 31007 31084 31259 31519

All formulations had increasing viscosity values after storage in freeze-thaw
condition. All samples were oil-in-water creams; hence, their water contents might lose
at fluctuated temperatures. Therefore, the suggested storage condition for these products
should be at constant temperature. The formulations with suitable viscosity could
provide more adhesiveness and spreading efficiency. No phase separation and change in
color as well as odor were observed in all samples after stability test; however, they
seemed to be more viscous. From the results it is observed the given formulations are
relatively stable at accelerated temperature and humidity. The formulated cream with
red jasmine rice extracts did not show the physical changes when compared to cream
base. According to these results, the red jasmine extracted by ethanol is a good natural

resource for ingredient in cosmetic product.

3. Conclusions

Red jasmine rice extract has been reported to possess various bioactive

compounds such as flavonoids and polyphenols, which are related to its potent
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antioxidative activities. On the other hand, the extract could modulate the biochemical
metabolism as a result of the antioxidant effect and antioxidant compounds. Red jasmine
rice extract in ethanol fraction also showed a sunscreen property to UVB. The
formulated cream with red jasmine rice extract did not show the physical changes when
compared to cream base. Proanthocyanidins are claim as the active compound were
found in the red jasmine rice extract. Therefore, ethanol red jasmine rice extract is a
good natural resource for sunscreen cosmetic product.
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4. Experimental

4.1 Chemicals and materials

The red jasmine rice was collected from agricultural land in Lamphun province
located on the North of Thailand and was verified following to the Plant List
(http://www.theplantlist.org). Red jasmine rice leaves were cleaned and dried at 40°C.
The dried samples were kept at -20°C until being used. All of chemical reagents for this
research was an analytical grade. 2,2-Diphenyl-1-picryl hydrazyl (DPPH), 6-hydroxy-
2,5,7,8-tetramethyl-chroman-2-carboxylic acid (trolox), catechin hydrate, and TPTZ
(2,4,6-tripyridyl-s-triazine) were purchased from Sigma-Aldrich Chemical Company
(St. Louis, MO, USA). Gallic acid was obtained from Fluka (Buchs, Switzerland).
Folin—Ciocalteu phenol reagent was purchased from Merck (Darmstadt, Germany).

Sodium hydroxide was obtained from Fisher Chemical (Mumbai, India). Potassium
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chloride, ferric chloride, potassium acetate, potassium persulfate, aluminum
chloride hydrated, and methanol were purchased from Ajax Finechem (Auckland,
New Zealand). Hexane was obtained from Macron Fine Chemicals (PA, USA). Ethanol
99.9% was purchased from QREC (New Zealand). Double-distilled and deionized water
were applied for a preparation step of all solutions.
4.2 Preparation of ethanolic crude extract
One kilogram of dried samples was grounded into powder and macerated in 4L of

80% (v/v) ethanol and deionized water for 24h at room temperature. The extraction was
performed twice under the same conditions. Chlorophyll was removed by the charcoal
adsorption method. Then, the chlorophyll-free extracts were filtered through Whatman’s
No.1 filter paper and the solvent was removed using a vacuum rotary evaporator at room
temperature. The concentrated aqueous portion was lyophilized into a powder and
further experiment.
4.3 Evaluation of antioxidant activities from crude extract

The free radical scavenging activity of rice burry crude extract was measured by
two methods. The DPPH inhibition assay and the ABTS inhibition assay were
performed and slightly modified as described by previous studies™ ?. With treatments
of various concentrations of the extract, the decrease in absorbance was measured at 517
nm for the DPPH assay and 735 nm for the ABTS assay and the percentage of inhibition
and 1Csp value were also reported.
4.4 Determination of total phenolic and total flavonoid contents from crude extract

Total phenolic content (TP) and total flavonoid content (TF) were determined

using the Folin-Ciocalteu assay and aluminium chloride colorimetric assay, respectively,
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as was described by previous studies with minor modifications®®. Quantification was
expressed as milligram gallic acid equivalent per gram extract (mg GE/g of extracts) for
TP and milligram catechin equivalent per gram extract (mg CE/g of extracts) for TF.
Three replications were performed for each experiment. The extract that gave the
highest antioxidant activities and antioxidant compounds will be monitored the
evaluation of formulation.
4.5 Total monomeric anthocyanin content
The total monomeric anthocyanin content (TAC) was measured by pH differential
method®. Briefly, 0.3 ml of the extract was put in to 2.7 ml of different buffer solutions
including KCI buffer (0.025 M, pH = 1.0) and sodium acetate buffer (0.4 M, pH = 4.5).
The obtained solutions were measured absorbance at 510 and 700 nm. Total
anthocyanin in form of cyanidin-glucoside (Cyd-3-glu) was calculated using the
following equation: TAC (mg/g) = (A x MW x dilution factor x 1000) / € x L)
Where: A = (As10nm— A 700 nm) PH 1.0 - (As10 nm— A 700 nm) PH 4.5,
MW for cyd-3-glu = 449.2 g mol™?, € = 26900 molar extinction coefficient in M™* cm
! for cyd-3-glu, Dilution factor = 10
4.6 Cell viability assay
Cell line. NIH3T3 fibroblast cells were maintained in DMEM, 100 U/ml
penicillin and 100 mg/ml streptomycin plus 10% FBS. The culture was maintained
in humidified incubator with an atmosphere comprised of 95% air and 5% CO; at
37 °C.

Cell viability assay. NIH3T3 fibroblast cells (1.0x10* cells/well) were
plate in 96-well plates and cultured in DMEM with 10% FBS. After being cultured
for 24 h, various concentration of red jasmine rice extracted with EtOH or W (0-
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400 pug/ml) were loaded and incubated for 24 h. At the end of treatment, 15 ul of 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) solution (5
mg/ml) were added and it was then incubated for 4 h. The MTT formazan was
dissolved with dimethyl sulfoxide (DMSQO), and absorbance was measured using a

microplate reader at 570 nm with reference wavelength of 630 nm.

4.7 Evaluation of formulation

Physical parameters. Appearance, color and homogeneity of each
formulated cream (see Table 3) are determined.

Table 3. Formula for development of photo protective cream formulations

2
Tngredients F-lizy  F2(z) F3(@ Fd@ Fil@

Fed jasmines rice axtact 0000 0153 ] 0300 T.000

Cetostearn] alechal 5.000 5.000 5.000 5.000 5.000 |
Sfreanie acid 2.000 2000 2.000 2.000 2.000
FEG-200 2.000 2.000 2.000 2.000 2.000
Cety] aleohol 1.000 1.000 1.000 1.000 1.000
Phengryethanol 1000 1.000 1.000 1.000 1.000
Carhapal nlfrez 21 0300 0300 0300 0300 0.500
Dhisodium EDTA Qs=. Qs Qs Qs Qs
Tosthanalamine 0300 0300 0300 0300 0.500

Dnstilled water gg. to 100 me

The formulated cream procedure was following:
Step 1: Aqueous phase
Part 1. Disodium EDTA, phenoxyethanol and extracts were weighed accurately and

dissolved in some of distilled water.
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Part 2. The remain distilled water was dispersed with carbopol ultrez 21 while heat up to
70°C to swelling using a homogenizer.

Step 2: Oil phase

Steric acid, cetyl alcohol, and cetostearyl alcohol were weighed accurately, mixed and
heated to 70°C. Then mix oil phase to part 2 of aqueous phase at 70°C with continuous
stirring for 30 min till was homogenized and uniformed. Part 1 of aqueous phase was
added in the formulated cream when it cools down to 40°C. The formulated cream will
be used for further experiment.

For physical parameters were followed by Donglikar and Deore method with minor
change®®.

Thermal stability. The formulated cream was tested at 60-70% RH and 37.0 +
1.0°C room. The thermal cycle was freeze-thaw (0°C to - 4°C and room temperature) for
4 cycles. To pass the test there should not be separation oil or liquidity in the cream.

pH determination. Formulated cream might have variety of pH mostly ranging
from 5 to 9. In general, it has a pH 6 to 9. The formulated creams were diluted to 10%
dilution with distilled water. The ranging pH of mixtures was determined with pH meter.

Viscosity. Viscosities of creams were measured by the Brookfield viscometer
(Applied Scientific Instruments Co., Ltd., Dial reading viscometer, Thailand). The
correct spindle was selected (spindle no. 4) for the given product then the operating
condition was setup. Then the viscosity was measured directly at 6 rpm speed by
keeping the torque constant.

2.8 Statistical analysis
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Each experiment was performed in triplication. All values are presented as a mean
value (mean + SD). The statistically significant differences between the means of the
samples were calculated by one-way ANOVA. The differences were considered as
significant at a level of p<0.05 (*).
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Abstract

Rice burry is well known as rice has been used for health food which has phenolic compounds. The
phenolic compound was claim to antibacterial, anti-free radical. It also shows the biological activity to
anti-cancer especially colored rice. It is interested in study the biological screening and cell viability of
ethanol and aqueous extracts of red jasmine rice for cosmetic product. The previous study showed the
high amount of phenolic compounds in rice burry. The experiment, the dried of red rice was extracted
with ethanol and distilled water. Then the extracts were freeze dried to powder. After that the extracts
were treaded with fibroblast NIH3T3 for MTT. The experiment showed that the ethanol and aqueous
extracted of red rice did not show the cytotoxicity to fibroblast NIH3T3 (IC;s). The extracts of red rice
show the biological screening of anti-oxidation with total phenolic compounds and flavonoid contents.
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Moreover, it also not shows the stability change to cream base. It can be concluded that the red rice
extracted by ethanol and distilled water are good enough to be used in further value added.

Keywords: Rice burry, Total phenolic, Flavonoid, cell viability and cream stability

1. Introduction

Rice burry is colored rice cultivar which is well-known and grown in Thailand for more than 10 years.
One of a major characteristic of this cultivar is having a highly antioxidant compound [1]. However, other
properties of rice burry such as anticancer [2], antimicrobials activity [3], reduce glucose response in
healthy people [4] were studied. The biological screening is the first priority for selecting plant to further
study. Moreover, the previous studies have shown the rice were discussed the importance of the
development of herbal medicines as a key to global health and presented an overview of some aspects of
the possible future role of chemistry in traditional medicine [5]. Moreover, Thai rice is a variety of species
that report for biological effect in various aspects especially color rice that are effect by phenolic acid,
flavonoids, and anthocyanins (Cyanidin 3-glucoside, peonidin 3-glucoside, cyanidin chloride) [6]. Color
rice can modulate skin for anti-aging with its Oryzanol and phenolic compounds such a Proanthocyanidin
[7]. The Proanthocyanidin from color rice showed effect skin anti-aging via improvement of matrix
metalloprotenase2 (MMP2) degradation also with the same concentration to collagenase degradation [8,
9] and inhibit mitogen-activated protein kinases (MAPK) induced UVB-irradiation [10].

However, rice burry should be studied in biological screening effect in scientific data. These
rice burry products only used as the traditional medicine for relieve illness in the northern part of
Thailand. Therefore, the study of anti-oxidant activity and related compounds in rice burry was interested.
The study aim to find the effective extract that can modulate NIH3T3 lead to the development of the

extracts to promote cell viability. This study will be used for ingredient of cosmetic product.

2. Materials and methods

2.1 Chemicals and materials
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The rice burry was collected from Lamphun, the most northern province of Thailand. The plant was
verified using The Plant List (http://www.theplantlist.org). The leaves were cleaned and dried in an oven
at 40°C, then stored at -20°C until being used. 2,2-Diphenyl-1-picryl hydrazyl (DPPH), 6-hydroxy-
2,5,7,8-tetramethyl-chroman-2-carboxylic acid (trolox), catechin hydrate, and TPTZ (2,4,6-tripyridyl-
s-triazine) were purchased from Sigma-Aldrich Chemical Company (St. Louis, MO, USA). Gallic
acid was obtained from Fluka (Buchs, Switzerland). Folin—Ciocalteu phenol reagent was purchased from
Merck (Darmstadt, Germany). Sodium hydroxide was obtained from Fisher Chemical (Mumbai, India).
Potassium chloride, ferric chloride, potassium acetate, potassium persulfate, aluminum chloride
hydrated, and methanol were purchased from Ajax Finechem (Auckland, New Zealand). Hexane
was obtained from Macron Fine Chemicals (PA, USA). Ethanol 99.9% was purchased from QR&C (New
Zealand). All chemicals were of analytical grade. Double-distilled and deionized water was used in the
preparation of all solutions.

2.2 Preparation of ethanolic crude extract

One kilogram of dried samples was grounded into powder and macerated in 4L of 80% (v/v) ethanol
(EtOH) and deionized water (W) for 24h at room temperature. The extraction was performed twice under
the same conditions. Chlorophyll was removed by the charcoal adsorption method. Then, the chlorophyll-
free extracts were filtered through Whatman’s No.1 filter paper and the solvent was removed using a
vacuum rotary evaporator at room temperature. The concentrated aqueous portion was lyophilized into a
powder and further experiment.

2.3 Evaluation of antioxidant activities from crude extract

The free radical scavenging activity of rice burry crude extract was measured by two methods. The
DPPH inhibition assay and the ABTS inhibition assay was performed and slightly modified as described
by previous studies [11, 12] With treatments of various concentrations of the extract, the decrease in
absorbance was measured at 517 nm for the DPPH assay and 735 nm for the ABTS assay and the
percentage of inhibition and I1Cs, value were also reported.

2.4 Determination of total phenolic and total flavonoid contents from crude extract
Total phenolic content (TP) and total flavonoid content (TF) were determined using the Folin-

Ciocalteu assay and aluminium chloride colorimetric assay, respectively, as was described by previous
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studies with minor modifications [12]. Quantification was expressed as milligram gallic acid equivalent
per gram extract (mg GE/g of ext) for TP and milligram catechin equivalent per gram extract (mg CE/g of
ext) for TF. Three replications were performed for each experiment. The extract that gave the highest
antioxidant activities and antioxidant compounds will be monitored the evaluation of formulation.
2.5 Evaluation of formulation

Physical parameters. Appearance, color and homogeneity of each formulated cream (Tablel) are

determined.

Table 1. Formula for development of photo protective cream formulations

2
Togredient Flizy Fl@ F3@ 4@ 5@

Fed jasmines rice axtract 0.000 0123 0230 0300 1,000

Cetosteary] alechol 5.000 5.000 5.000 5.000 5000 |
Straaric acid 2.000 2000 2.000 2000 2000
PEG-200 2.000 2000 2.000 2000 2000
Clety] aleohol 1.000 1.000 1.000 1.000 1.000
Bhenosyethanal 1.000 1.000 1.000 1.000 1.000
Carhapal nlfrez 21 0.500 0500 0500 0500 0500
Disodium EDTA Qs Qs. Qs. Qs. Qs.
Tristhanalsming 0.500 0500 0500 0500 0500

Dhstilled water g5 to 100 me

The formulated cream procedure was following:

Step 1: Aqueous phase

Part 1. Disodium EDTA, phenoxyethanol and extracts were weighed accurately and dissolved in some of
distilled water.

Part 2. The remain distilled water was dispersed with carbopol 940 while heat up to 70°C to swelling
using a homogenizer.

Step 2: Qil phase
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Steric acid, cetyl alcohol, and cetostearyl alcohol were weighed accurately, mixed and heated to 70°C.
Then mix oil phase to part 2 of aqueous phase at 70°C with continuous stirring for 30 min till was
homogenized and uniformed. Part 1 of aqueous phase was added in the formulated cream when it cools

down to 40°C. The formulated cream will be used for further experiment.

For physical parameters were followed by Donglikar and Deore method with minor change [13].

Thermal stability. The formulated cream was tested at 60-70% RH and 37.0 + 1.0°C room. The
thermal cycle was freeze-thaw (0°C to - 4°C and room temperature) for 4 cycles. To pass the test there

should not be separation oil or liquidify in the cream.

pH determination. Formulated cream might have variety of pH mostly ranging from 5 to 9. In
general, it has a pH 6 to 9. The formulated creams were diluted to 10% dilution with distilled water. The

ranging pH of mixtures was determined with pH meter.

Viscosity. Viscosities of creams were measured by the Brookfield viscometer (Applied Scientific
Instruments Co., Ltd., Dial reading viscometer, Thailand). The correct spindle was selected (spindle no. 4)
for the given product then the operating condition was setup. Then the viscosity was measured directly at
6 rpm speed by keeping the torque constant.

2.6 Statistical analysis

Each experiment was performed in triplication. All values are presented as a mean value (mean %
SD). The statistically significant differences between the means of the samples were calculated by one-
way ANOVA. The differences were considered as significant at a level of p<0.05 (*).

3. Results
3.1 Rice burry crude extracts against ABTS and DPPH radicals and their total phenolic (TP) and
total flavonoid (TF) contents

In this study, rice burry was collected from Lamphun Province. The antioxidant activities of rice

burry crude extracts were measured by determining their abilities to scavenge DPPH and ABTS radicals.
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As shown in Table2, the antioxidant activities of rice burry extracts at 0-200 ug/ml were found to inhibit
the ABTS-radical and DPPH-radical in a dose dependent manner when compared with Trolox as a
positive control and ascorbic acid, respectively. Rice burry extract in the EtOH extract at 200 ug/mi
displayed the highest inhibitory effect when it was able to inhibit ABTS and DPPH radical, followed by
W extract at the same levels of concentration. This finding well agreed with the evaluation of total
phenolic contents and total flavonoid contents of each fraction that are shown in Table 2. The five

fractions of rice burry extracts were correlated to antioxidation against ABTS and DPPH radicals.

Table 2. ICs, of the rice burry extracts against ABTS and DPPH radicals and their total phenolic (TP) and

total flavonoid (TF) contents.

1Cs (ng/ml) TP TF
Extract ABTS assay DPPH assay (mg GE/gof  (mg CE/g of
ext) ext)
Ascorbic acid 53.48 + 3.28 38.94 +3.32 - -
Trolox 8.95+1.07 6.31+1.73 - -
Rice burry
EtOH 64.17 £ 5.76 53.20 £ 7.37 149.87+ 2.72 51.60 +4.12
W 183.65 + 4.02 138.86 + 8.20 64.75 £ 2.01 21.81+2.36

Note: The present value of rice burry crude extracts against ABTS and DPPH radicals and their total
phenolic (TP) and total flavonoid (TF) contents are presented as mean + SD. The differences were
considered significant at the level of p<0.05 (*).

The total phenolic contents (TP) of each fraction were analyzed and expressed as milligram gallic acid
equivalent per gram extract (mg GE/g of ext). It was found that the ethanol crude extract had the highest
TP, which was equal to 149.87 + 2.72 of gallic acid. A high level of TP was also extracted from distilled
water fraction as this fraction was shown to have TP at a level of 64.75 + 2.01 mg GE/g of ext. The
differences were not considered significant at the level of p<0.05 (*) to ascorbic acid and Trolox of ABTS

and DPPH assays. The total flavonoid content (TF) was determined by aluminium chloride colorimetric
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assay and expressed as catechin equivalent per gram extract (mg CE/g of ext). A high level of TF was also

found in the ethanol crude extract. The TF in this fraction was equal to 51.60 + 4.12 mg CE/g of ext.

3.2 Physical evaluation of formulated cream

The physical evaluation such as color, homogeneity, phase separation, thermal stability, pH, and
viscosity of formulated cream was performed in Table 3. There were not shows the difference to the base
cream (F-1). There were also show the same range of pH and viscosity to F-1. The pH of cream was
determined to examine the possible side effects due to acidic or alkaline pH, which can leads to irritation
of skin and influence the rate of hydration of polymer. In general, the cream should have pH 6-9

(Donglikar and Deore, 2017).

Table 3. Physical evaluation of formulated cream.

Physical

F-1 F-2 F-3 F-4 F-5
evaluation
Color No change No change No change No change No change
Homogeneity Yes Yes Yes Yes Yes
Qil phase No No No No No
separation
Liquidify No No No No No
separation
Thermal stability Stability Stability Stability Stability Stability
pH 7.0 6.9 6.9 6.9 6.9
Viscosity (cP) 28470 30054 30108 30242 30477

All formulations had increasing viscosity values after storage in freeze-thaw condition. All samples
were oil-in-water creams; hence, their water contents might lose at fluctuated temperatures. Therefore, the
suggested storage condition for these products should be at constant temperature. The formulations with
suitable viscosity could provide more adhesiveness and spreading efficiency. No phase separation and
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change in color as well as odor were observed in all samples after stability test; however, they seemed to
be more viscous. From the results it is observed the given formulations are relatively stable at accelerated
temperature and humidity.
4. DISCUSSION

Rice burry extract has been reported to possess various bioactive compounds such as terpenes,
flavonoids and polyphenols, which are related to its potent antioxidative activities (Charoenchai et al.,
2015). This active fraction has been linked to the solvent polarity that can extract different fractions of
polar/nonpolar constituents out of the plant (Saansoomchai et al., 2018). The Moringa oleifera extracts
that found in this area also showed the antioxidant activities (Fitriana et al, 2016). The preliminary study
found that the ethanol extract of Terminalia glaucescens showed the potency to scavenging of free radical
(Olorunjuwon-Olugbami et al., 2015). On the other hand, the extract could modulate the biochemical
metabolism as a result of the antioxidant effect and antioxidant compounds. The phenolic compounds and
flavonoids had the potential to scavenge free radical (Hashim et al., 2011; Orhan et al., 2013). The
antioxidant compounds that were found in the Melientha extracts related with antioxidant properties
(Nurlaily et al., 2012). The antioxidant studies and antioxidant compounds of Melientha extract were
belong to previous study (Kanlayavattanakul et al., 2012). Melientha leaf extract in ethanol fraction also
showed a sunscreen property to UVB. Likewise, using the same protocol as the present study, one
acetonic extract of the lichen Lasallia pustulata was found to have SPF maxima of 5.52 (Lohézic-Le
Dévéhat et al., 2013). In a more generalistic point of view, the common feature of UV-absorbing
secondary metabolites is the presence of aromatic or conjugated bond structures as it is found in plant that
has phenolic or flavonoid substances. These molecules are one of the most effective UV radiation
absorbers (Celis-Pla et al., 2016; Lann et al., 2016). In earlier study of Parzonko and Kiss (2019) showed
that cosmetic formulation with herbal extracts protects human fibroblast against UVA radiation in vitro.
Moreover, the formulation with plant extracts could maintained the moisturizer of dry skin (Kapoor and
Saraf, 2010). The photoprotective capacities of plant extracts such as polyphenols have been demonstrated
in previous studies (Hu et al., 2017). Moreover, the plant extracts that showed antioxidant activities with
antioxidant compounds can protect against the range of UVB (Kanlayavattanakul et al., 2012). Indeed,

using a similar in vitro UV method, three sunscreen emulsions with ethyl acetate plant extracts (10 %wt.)
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were tested in vitro (Jarzycka et al., 2013) and authors obtained SPF value 26.61 £ 0.10. The formulated
cream with rice burry extract did not show the physical changes when compared to cream base. By our
data, ethanol rice burry extract is a good natural resource for ingredient in cosmetic product.
5. CONCLUSION

Rice burry extract has been reported to possess various bioactive compounds such as terpenes,
flavonoids and polyphenols, which are related to its potent antioxidative activities. On the other hand, the
extract could modulate the biochemical metabolism as a result of the antioxidant effect and antioxidant
compounds. Rice burry extract in ethanol fraction also showed a sunscreen property to UVB. The
formulated cream with Rice burry extract did not show the physical changes when compared to cream
base. Cinnamic acid and 4-hydroxy-3-methoxycinnamic alcohol are claim as the sunscreen agent were
found in the rice burry extract. By our data, ethanol Melientha extract is a good natural resource for
sunscreen cosmetic product.
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