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ABTRACT

Study on antioxidant activity and Total phenolic compound of Phoenix dactylifera Linn, extracted

with ethanol and water. The results showed that grain Phoenix dactylifera Linn extract with ethanol (P-PhD-

EtOH) contain highest total phenolic content as 3,106.20+32.42 mg GEA/ml. Pulp phoenix dactylifera Linn

extract with ethanol (M-PhD-EtOH) contain highest total flavonoid compound as 12,944.00+239.09 mg QE/ml.

Test for free radical scavenging activity by DPPH assay showed highest level in pulp Phoenix dactylifera Linn

extract with ethanol (M-PhD-EtOH) with free radical scavenging activity (SC50 = 0.09+0.10 mg/ml) which is

more than 2 times of standard ascorbic acid (Vitamin C) solution (SC50 = 0.60 + 0.14 mg/ml) with statistics

significant of (p < 0.05). From This study we can conclude that Phoenix dactylifera Linn had potential to

develop into a natural product and add value to grain extraction.

Keywords: Antioxidant activity, Total Phenolic, Total flavonoid, Phoenix dactylifera Linn
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a
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[ J
3.1.1 Jaq - gunIas

Beaker U410 100, 200, 500 ml (Pyrex, Germany)
Centrifuge tube (Isolab, Germany)

Cylinder (Pyrex, Germany)

Dropper (Pyrex, Germany)

Erlenmeyer flask Y118 250, 500, 1000 ml (Pyrex, Germany)
Forceps (Isolab, Germany)

Funnel (Pyrex, Germany)

Micropipette (Pyrex, Germany)

Micropipette tipe (Pyrex, Germany)
Multichannel micropipette (Biopette, USA)

Test tube (Pyrex, Germany)

96 well microtiter plate (Thermo Scientific, UK)

3.1.2 MsaanlFlumsnaass

Aluminium trichloride, AICl, (Merck, Germany)

Ascorbic acid (Sigma-Aldrich, USA)

Dimethyl sulfoxide (DMSO, Fisher Scientific, Inc, UK)
Ethanol 95% (C,H,OH) (Prolabo chemicals, USA)
Folin-Ciocalteu’s reagent (Carlo erba, Germany)

Gallic acid (Fluka, Germany)

Hydrochloric acid (HC1) (Hannong Chemicals Inc, KOREA)
Potassium Dihydrogen Phosphate (Prolabo chemicals, Belgium)

Quercetin (Merck, Germany)
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- Sodium chloride (Prolabo chemicals, Belgium)
- Sodium carbonate (Na,CO,) (Carlo erba, Germany)
2,2- diphenyl-2-picrylhydrazyl (DPPH) (Fluka, Sigma-Aldrich, USA)

3.1.3 m’%‘mﬁﬂﬁiﬁummﬂam

- Filter paper (Whatman, UK)

- Hot air oven (Modell 100-800, Memmert, Germany)

- Hot plate (HTS-1003, LMS, Japan)

- Microplate reader (Promega,USA)

- pH meter (ExStik, China)

- Vacum pump (LR37697, China)

- Water bath (Memmert, Germany)

3.2 IBAUNUMSIVY
321 MSNENANTANA
v Y as Y
32.1.1 MIanaaeIsNTAL

v v
MMIUYNLAAZTIUVDIDUNHAY NI 2 TIU mﬂuuﬁmﬂmumm@uwwammgﬁ’q

~ a o I = 4
A18f0UaNToU (hot air oven) NgaItgil 60 °C udnimuailuweliazideadreniosua

v
@ 1

1 a Y] ] ao’ < { =
NN ANV UNNANDE9AL 30 g axluINaURTaUL511AT 300 ml VY Hot plate

ee &

{ a < o o v 9
Nguugl 80-100 °C1iluna 2 %1 Tue udnhasanauinseseualed1a Laznsedazden
4 g’/ o v { ¥ o 4
A28N32ATYNT09 Whatman 1095 1 9101 id1sanan lauiszmediiazatedienio
o < . ! a ! ¥
Rotary evaporator 1811 UANIINITITOV IUNITHYY 65-80 rppm/min N g Tue19iin
o A @ Y o I = Yy 2 A A =
45 °C ANUAY 70-90 mbar Woasanaurui N UluvIATN LA AN VNN 4 BIrmIHAF A
o lnaaevasli) (danilaadton Rattana et. AL, 2011)
3.2.1.2 M3anaalY 95 % 1pNuea
o w v ' a 1Y g ' Y Y o < 9 =
11A196199INTIUVOIBUNNAN 13 2 @91 mnurananhvailuwaliazivea
] v v
A2BIATOIVA VINUUTIADZAI0ONUDIDUNHANDE1IAZ 30 g aaTuIAgUsUN 1AV 95 %
2 o ' Y 9 o 9 A T Aa < 1w
enuea Usuias 300 m i ldwer g udremiowvd1iin1u5m10 Y 200 rpm
I @ A Y o vy A = [ g
Wuszezng 2 U easuszeznal ImihuinsosdenseagyyInd i uaesiuaon

A =< I ] Y o A =) I
A0 NIDILVUNYI1U G]N!,ﬂuﬂﬁﬂi’éNW1ucl°b'ﬁ1a LLZ"IZﬂif)dllﬂﬂaglﬂﬁlmﬂuﬂﬁﬂiﬁ)ﬂ Whatman

4 g o 2 { ) 4 o
woes 1 vnuuiEsanai lau15E11ea11020182281AT89 Rotary evaporator 1A8R11UA
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a

<3 § J 901 %
A9 N139500 TUNIT NI 65-80 rppm/min NYAHHNTUB191T 45 °C AIIWAN 70-90 mbar taY
< @ = Yy & Ao A A ) [ @ an
mumsanaluviady udununguvgi 4 °c o lunaaeuse 11 (Aauasi391n Rattana
et. Al., 2011)
3.2.2 msnaaeviSmnaasisznevilueasin (Total Phenolic compound)
msm1dsuadluean Iae7F Folin-Ciocalteu Colorimatric (Anna Pekal, Krystyna
a Jd A a [ g‘;
Pyrzynska. 2004) Innzrlsnailuednvesasananivualasly Folin-Ciocalteu reagent
= g A A A a 9 a ~ I s
Fuduesazarenidmaes iwe@uaisdueyyadaszasll msazarsazndswiludiig
A ¥ a & @ a o 1 A A A ]
M30113U FUTUTV0I Molybdate (V) 1AA1N159ANAUNAINSIINAYU 765 nm Taglda1s
. .
WIATFIU Gallic acid 1 ua15MIAT31U AUANWTUIU 0.001, 0.01, 0.1, 1.0 1AL 10 mg/ml Tu
v 9
BNIUOA HATATANAAIDE1INANUAINTY 1 mg/ml MAVUANATARAAI081909 11 96-well
plate 1311015 50 pl IANEITAEA18 7% Na,CO, 131195 70 pl 1az 1582019 Folin Ciocalteu
~ A < A g ~ o A ~ A
reagent 151105 50 pl asns Mlunfiadunal 30 wiilnagiasimsganauuasinnueinau
760 11 TUINAT AIBIATBA Microplate reader 111A1% lamuiavi1dTuaarsyseneuiluean
[ I 1 J %} o [
TagnaneununI AT §1U Gallic acid tazidainatlua Gallic acid apHMInaITaNa
11N 1 g (GAE/g crude extract)
3.2.3 msnaaeudSunamiailiues (Total Flavonoid)
a Jd A 14 ax [y
aszrdsuaarsna1auesa 1as75 aluminum chloride colorimetry (ARLasds
Jaa I A
910 Prommuak et al., 2008) TaglHiAsFawiluaisuiasgiv Adianududu 0.001,0.01, 0.1,
2 1 ¥ <
1.0 1182 10 mg/ml a2A1YAYBONIUDA MINUUIANTI1TA0E19 25 pl INAY 100 pl 1A 5%
o aaa oA a I ) a
NaNO, 10 ul i1J§nse1lu 96-well microplate Ungunginouilunal 5 wii uanihwudy
oA a I A A ¥ < oA
10% AICI, 15 pl Unfiguvigiivouilunal 6 u1di 1@y 1 M NaOH 50 ul tag 1nau 50 pl 1iuf

U

a9 A o [ 1 = A A Y A
gargitesasy 10 wii i ldaminsganauudsianuennau 415 W Tuwas aleinsod
. o 1 A d‘ Y A [ Aaa d‘
Microplate reader ¥ 1810 159anauud I Idifoununs Muiasgiuimesau Nudaag
ANMUFNWUT T2 I19AMITUTUVBIEITUIATTIUAUAINITAAN A ULAIVDIAITHIATTIU
o I 1A Aa o aa o o
naueilumaanivauyaveunedan luasana 1 N1 (mgQE/g extract)
Sy a o
3.2.4 MINATIUGNTMULNTIATY
4
3241 MSNAAOUYNTAIMOYYAD AT (Free radical scavenging assay) #2875
2,2-Diphenyl-1-picrylhydrazyl (DPPH)
v Y
WIINETANARIBEINTAMWANYY 0.001, 0.01, 0.1, 1.0 1A 10 mg/ml 1NUU

AuasaraleaIeguaaz AT NIUYI1Ia5 100 pl a9y 96-well plate ANAI1TAZA1Y 0.1
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= ] 4 o I { o o
mg/ml DPPH Y331195 100 pl wewive liansazarodnnu tnu 13 luniiauiu 30 i 1ildsa
AIN1TQANAULAIA1AT 0 Microplate reader N1AIWE1INAU 517 W1 TUNAT FIN1TNATOY

Y 9 'd
3 41 MINUUAMUIUGNTMIAIUOYYADATZINTUNS

_ T (- ()
% Radical scavenging activity = s

Taghl A =a1msganauuLdsved DPPH
B = fN139ANAULEAIUDA control
C = AINITPANAULAIUDI AIDE1

D =A1NMIgANAULETIY09 7208 19711AY DPPH

9 ' 9
ANUU ?ﬁu'Jilﬂ’ﬂﬂ']ﬂ'lTNL%}N%umﬂQﬁWﬁ@'J@ﬂ"NﬁﬁWNTiﬂﬂﬂﬂﬂﬁWﬁﬂugaﬂﬁﬁgl‘lﬁ}
o o ¢ ! ¢ ¢ o ¥ a
50% (SCSO) ﬂ']ﬂﬂﬁ'lwllﬁﬂ\i‘ﬂ'l']Mﬁﬂwu‘ﬁﬁgﬁj'lﬂlﬂﬂﬁl"lfu@lﬂ']ﬁﬂUﬂQﬁWﬁﬂHga@ﬁﬁgllﬁgﬂQTN

WUV IEITANA (Boonpisuttinant et al., 2012)
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9

VOIFITANADUNKNAY 1AINATDUAIDY190E 3 F1 (n=3) AN INITHIAURAY (X) LA

J A ¥ o a d 9 as
WITIUUBIUVUNINTIIU (S.D.) W%}'E')NTN‘H'IW'Gfﬂi‘ﬂ@ﬁ’EN3J'I'Jl,ﬂ51$Wﬂ1ﬂ’31ullﬂiﬂi'}uﬂﬂﬂ'}ﬁ

' '
= [ A

ANOVA 1agfiuImying IC,, ¥94n13MIaayanszAuANuAeIumInY 0.05 (p<0.05)
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4.1 msﬁnmqw%ﬁma%aamz (Free radical scavenging activity)
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miﬁﬂymw‘ﬁmuauyaamz (Free radical scavenging activity) #1075 DPPH
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?f'lﬁﬁ'ﬂﬂlilﬂf]‘l!‘ﬂWﬁuﬁﬁﬂﬂﬁﬂﬂl@ﬂ"lu@ﬁ (P-PhD-EtOH) (SCSOL‘VITﬂU 0.30+0.04 mg/ml)
{ { . 1 v A U g}/ a Qoa 1
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3.43

0.6
0.3

0.09

P-PhD M-PhD L-ascorbic acid

[l EtOH [ H20

' s
a9y a v Aa @
cﬂTINﬁ 4.1 HNITNUBUNADATSUDIATANADUNNAY

! '
1519 4.1 f]‘i/l‘ﬁgl)"luf]ull“af)ﬁigﬂlﬂﬂﬁﬁﬁﬂﬂ’E)‘H‘I/INﬁiJ

ae A 1 o Jd A v
HunaLlyig : - Ao anuuanaluneau g9l

asann qﬂéﬁmwyaamz [SC,, (mg/ml)]
P-PhD-EtOH 0.30+0.04
M-PhD-EtOH 0.09+0.10°
P-PhD-H,O 2.50+0.04°
M-PhD-H,0 3.43+0.14°
L-ascorbic acid 0.60+0.14°

P-PhD flo e3afadIniiadUNKEN: M-PhD

Y '
EtOH fi® 1on1uea; H,0 Av 1nau

o w aad

TIAUNNWNADAN p<0.05
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42 msnaaevdSnaarsdseneuiuednsan (Total Phenolics compounds) ¥84a15aNA
INOUNNAN
a I {
a1515znouTuedan (Phenolic compound) Wluaisnny 1@ luis igas Tnseadis
=] A A [l a [ 9 =< A [ g)} ?,' 9 @
maniidluramiauniing leasonda eg1audenilanywsonnniniu azareir1d wunall
[ 2 J . a
sy Tuanaveuimalusduesaissznonlnalaled (Glycosides) Tusssumany
a a { I 1 o A, a
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g
9.1 ﬂTiﬁi’J‘ﬂﬁﬂ‘]Ji]“VlﬁﬁlWUBHyﬁﬂﬁigﬂlﬁﬂﬁWiﬁﬂﬂﬂu‘ﬂWﬁil@B]I’JEl’Jgﬁ 2,2-Diphenyl-1-

picrylhydrazyl radicals (DPPH)

P-PhD-EtOH

M-PhD-EtOH

P-PhD-H,0

M-PhD-H20

L-ascorbic acid

1 < a A @ <
ﬂ]Wﬁ v.1.1 Nﬂﬂ']i‘l/lﬂﬁfi]ﬂi]ﬂ‘ﬁf;l"]u@lgya@ﬁizﬁ}?ﬂ?% DPPH 484 P-PhD ﬁf] HITANAVINLINA

F4
v A A g

BUNWAN; M-PhD fle a13anAvNHedunHal; EtOH Ao tan1uea; H,0 fe 1inau

L-ascorbic acid ﬁ’t’] BRG]
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v o Sy a
AIVYWNNIANTHIMYNTAIHOIUYADAISIINANNT

_ (a8 - (cD)
% Radical scavenging activity = T

Tagi A =fA1M3ganauLadved DPPH
B = f1N139ANAULEAIUBA control
C = AIN3IQANAULAIVDI AIDE

D =A1M3gANALAI0I A28 1991AY DPPH

] o < a v A @ {
EJfWI’JE]EJNﬂ13ﬂ1§ﬂ1u’Jﬂl'E]‘VI‘ES;IITM’E)Hgﬁﬂﬁﬁ%‘ﬂ"lﬂﬁiJﬂWiﬁ']iﬁﬂﬂﬂuﬂWall IGEREY

WUYY 10 mg/ml
UNUA B=0.37 A=1.03
D=0.36 C=0.41

% radical scavenging activity = [(1.03-0.37) - (0.41-0.36)] x 100

(1.03-0.37)
= 02.42

Y [
HAIINUUNIN % Free radical scavenging activity AsanaduNNaNRnNNTNTY
~ A o o o ] ~ A g}/ ) 9 I
Mmde Tagmuruauaumsnudiatiaimasnniuii ldairaiuns Taesunuuau y
A9 A1 % Free radical scavenging activity L@ LAY X A 8 A 1 ANMTUTUVBIANTANA (mg/ml)

AININN V.1.2
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y = 90.838x + 34.059
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R? =0.9998
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% Scavenging Activity
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sNY
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Concentrations (mg/ml)

9% DPPH ¥04a15aNADUNKEY
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'
MDEIMIMUIUNIAT SC,, GNEAUOYYADATE

NNTUNIT

Gl,‘Vgi)y=50;

NNTUNIT

1ﬁ}y=50;

NNTUNIT

1ﬁ}y=50;

9
LY

y
50

50-30.491

X

y
50

50-34.059

X

y
50

50-31.831

X

Xi’m

SD

96.226x +30.491
96.226x +30.491
96.226x

0.20

90.838x + 34.059
90.838x + 34.059
90.838x

0.17

100.94x +31.831
100.94x +31.831
100.94x

0.17

0.19

0.01

AU A1 SC,, VOIEATANA 1NNV 0.19 + 0.01 mg/ml
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A.1 MIasrvaaur1lsuaassznouNuoasua 1T anAdUNNANA289T Folin-Ciocalteu

colorimetric

M A1 Ransnadeurlsuinaisdsznesuueasiuasanad U NNaNa1893 Folin-
[ 3 a o [
Ciocalteu colorimetric Y94 P-PhD f® A1ITANANNUADUNKNAN; M-PhD Ao @15ana

Y 9 v
NI UNKEY; EtOH o 1on1uea; H,0 Ao Hinau
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Y] v o = a
mmmamimmmmﬂ‘%mmmiﬂizna‘uwuaani’m
A 9 a A
ﬁllﬂ'l31/]ulﬂéﬂWﬂﬂﬁ"IT‘hJWﬂﬁﬂTuGll@\?ﬁ'liaga']fJﬂﬁﬂLLﬂﬂaﬂ 19
y =10.0039x + 1.2299 R*=0.9012
1 [ v IS a o { v
ﬂ'lﬂ?ﬁﬂﬂﬂﬁﬂl!ﬁﬂﬂlﬂﬂﬂlﬂﬁﬁWﬁﬁﬂﬂ P-PhD-EtOH ‘ﬁ’f) gsananadunNaNiana

) A Y g A PR
AYBNIUDA NANTNUU 10.00 mg/mL ATIN 1 =2.42 Fﬂgllﬂ'l"l

NNFAUNT y =0.0039x + 1.2299
unuml y =242
242  =0.0039x + 1.2299
x =305.99
Tudauvesa1sana P-PhD-EOH fiaududy 10 mg/mL H13uafluednsu

305.99ugGAE

msanamSinamsdsenevilueansiuluniig mgGAE/g

A1358NAA0819 10.00 mg VANAANTUANYAVDINTALNAAN 305.99 ugGAE

MATANAAIDE1 1,000 mg IMNaanSuauyaveInsaunaan  =305.99 ugGAE x 1000 mg

10 mg
=3059938.46 ugGAE/g

— 3059.46 mgGAE/g
41U A15aNa P-PhD-EtOH H1Su1ara1ssenouduoansuminy 3059.46

mgGAE/g
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@835 Alumminium trichloride (AICL,) colorimetric
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2 s v Aa @ a
3.1 ﬂ']i@'li')fl‘lﬁf]‘]J‘W"I‘]Jiil']ﬂ!ﬁWi‘]JiZﬂﬂ‘U‘V‘lﬁWI'JuﬂEJﬂilﬁ']iﬁﬂﬂﬂuﬂWﬁﬂﬁ}'lfl'ﬁi Alumminium

trichloride (AICL,) colorimetric

Alumminium trichloride (AICl;) colorimetric Y ®3 P-PhD Ao @1sanAInLiia

=) U Q &l a %
BUNHAN; M-PhD Ao @15nAINIHOdUNKAN; EOH Ao 10N1U0a; H,0 A0

b4 v
%

WINau
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Y \ ° d
dredamsiminamifBinamslszreurlaueaasin
Ay v Jan A
aums ldnnnslinasgruvesasazaeneisay fo
y = 0.0005x + 0.0752 R*= 0.9132
ANTANAULAIVDIUBIA1TANA M-PhD-EtOH N1A2114u41 10.00 mg/mL

ATIN 1=0.72 921841

NNAUNT y =0.0005x + 0.0752
UMy =0.72
0.72 =0.0005x + 0.0752

x =12849

TudIUUBIaTARA M-PhD-EtOH fiANududy 10 mg/mL HfSuavarloveed

593 1284.9 ugQE

o 4 |l
msmamtBnamsdszneuralwesnsinluniie mgQE/g
A15ANAGI0619 10.00 mg InlaanuauyavouniTau  1284.9 pgQE

fasanaaI0e19 1,000 mg HAlaaniuauyaUeUnesFAY = 1284.9 pgQE x 1000 mg

10 mg
= 12849000 ngGAE/g

= 12849.00 mgQE/g

9
[ v

@9UU a15ana M-PhD-EtOH HSuaa1sdszneudailiusedasuminy

12849.00 mgQE/g
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N 2-2 Hot plate (HTS-1003, LMS, Japan)
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2NN 2-3 Rotary evaporator (R-205, Buchi, England)

NN 9-4 water bath (WiseBath, USA)
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NN 2-5 Microplate reader (Promega, USA)
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d' a g aa as £ Y a o 9 as
M50 2-1 AR5 U5IUN a0 1ae7T Anova VNYNTATHDDNHATUAIYID

DPPH
VAR00002
Subset for alpha = 0.05
VARO00001 a b C d e
Tukey HSD? M-PhD-E 3 .0967
P-PhD-E 3 .3000
Vit C 3 .6067
P-PhD-W 3 2.5033
M-PhD-W 3 3.4267
Sig. .073 1.000 1.000 1.000
Duncan? M-PhD-E 3 .0967
P-PhD-E 3 .3000
Vit C 3 .6067
P-PhD-W 3 2.5033
M-PhD-W 3 3.4267
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
wnewia: = fo anuandluaediiesieiidudifai p < 0.05 P-PhD fie arsadaninia

D

o

'
[

mnau

:OE

¥

g

BUNWAN; M-PhD Ao @15aNAINIUBDUNKAN; EtOH Av 1on11ea; H,0 Av
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H a d Aana
M5199 92 AATITHAANULUTUITIUNEDA 1A8IT Anova vealsunaasiszneuilusa

FIATANADUNHAY @%}’J #7275 Folin-Ciocalteu colorimetric

VAR00002
Subset for alpha = 0.05

VAR00001 a b C d
Tukey HSD? P-PhD-W 3 111.6800

M-PhD-E 3 1380.3833

M-PhD-W 3 3040.0100

P-PhD-E 3 3121.6200

Sig. 1.000 1.000 1.000 1.000
Duncan? P-PhD-W 3 111.6800

M-PhD-E 3 1380.3833

M-PhD-W 3 3040.0100

P-PhD-E 3 3121.6200

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

wanenvig:

A 1 v =
Ao ANNuANAN luneauiog el

Y
DUNKAY; M-PhD A0 a15aNANIHD

Y v
o %

wnau

@

g

)

g

#1 p < 0.05 P-PhD Ao ANTANAINGIA

UNWAY; EtOH Ao 19M110a; H,0 Ao
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d' a g Aana ag a
M151990 -3 1AT1EHAIANLY5UTIUNIE@DA AT Anova vodllSuiaaisisyney

4 v A 1Y
WarTauesana s anAdUNHANAIEIS Alumminium trichloride (AICl,) colorimetric

VAR00002
Subset for alpha = 0.05
VARO0001 a b C d
Tukey HSD? P-PhD-W 3 57.2500
M-PhD-W 3 810.9067
P-PhD-E 3 2026.9467
M-PhD-E 3 13038.1200
Sig. 1.000 1.000 1.000 1.000
Duncan? P-PhD-W 3 57.2500
M-PhD-W 3 810.9067
P-PhD-E 3 2026.9467
M-PhD-E 3 13038.1200
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

nnenve:

1 v Jd =
ﬁﬁ] mmummﬂuﬂaauuammu

Y
BUNWAY:; M-PhD fiB #158NA1NIIID

Y '
[

WINau

g

yd

g

#1 p < 0.05 P-PhD fio a3anaInLia

BUNWAN; EtOH Ao 1on1uea; H,0 Ao
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