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Effects of Extraction Conditions on Total Phenolic Content, Total Flavonoid Content

and Antioxidant Activities of Different Parts of Citrus aurantium L.
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Abstract
This research study was aimed to determine the effect of extraction conditions on total phenolic,

flavonoid content and antioxidant activities of different part of Citrus aurantium L. extracts. The peels, leaves,

and branches of C. aurantium L. were extracted with water (autoclave 121 OC), water (100 OC), ethanol 40%,
70%, and 95% v/v, respectively. The peel extract exhibited superior total phenolic content, reducing power,

and DPPH radical scavenging activity than that leaf and branch extract. In contrast, total flavonoid content of
leaf extracts were higher than that peel and branch extract. The water (100°C) extract of peels and leaves and

water (autoclave 121°C) extract of branches with the highest DPPH radical scavenging activity (IC,, = 0.236 +
0.008, 0.579 = 0.021, and 0.733 * 0.002 mg/mL, respectively).Total phenolic content showed positive
correlations on the DPPH radical scavenging activity and reducing power (R = 0.5606 and R = 0.8358,
respectively). These results suggest that the peels, leaves and branches of Citrus aurantium L. are sources of
antioxidant which might have potential for dietary supplement and cosmetics.

Keywords : total phenolic, total flavonoid, antioxidant, Citrus aurantium L.

unin
& ey a1 < - o | =

Aulna@adinsoalsalifinsaniniu aannisenuaesesiniseudalanluanlnadasengads
30-70 Tidedinsnnisn lifinsiae Soaay 71 109@eTiniannn uazideTinfaalsaialauazuaaniaen lsanzii
Teanaimumalaizeds lsatwiwau uazlsnliFinsiadu <) (World Health Organization, 2014) aimsnilenyinli
a s e = = = = SAaa @ = | =
Anlenlifinsawmaiaeenyadass ayyasasvhaluanavizelaeaunitidnmsauALI0L9IuaNTaIRLAONITE
Twana duluananlianas Hanudedlasianiafindjiseed Snifiadfisengnld aaunsadiavindfasendu
arsaunetsaudnald inliiinauiiadnfzesianiawaznalifialsndu (Ames et al., 1993) tnainfeyyadass
annsniiadulusenigls ussaniadnisindnanyadasyetanna nnsenieaeasliiueyyagaszain
NBEUBNINNIBNINTY 1 AnnTsiueIstszinnii g9 wisenimenlagliidudnaneaia naniazain
Q‘ % o a v a @ s ©° v 1 o o a ¥ 1 =2 o v a 1
Auanden Aduiie S9REnd inlitenigliainnsn nndneyyadaslfiedaannaasinlileyyadassluseniy

wnaui Wiialsasing <) 16 (Tienboon, 2010)

v v
o

AnsfinuayadasedailnuaNtf lunistlesiunafineyyadasy anavisedudenyadassiiiniu

v
o  a

vl jisengnld inliianseuyadaszianuauiienas vinliinnnuidssaeiniainlsnanas Aeiuanssinu
a =2 1 dl J a v v o/ v a v a a 1 a a =
ayyadarzasioaanAdessaninialsnield ludnualdfdarsfineyyadasuasaiinigu Inniud
\wEinaTsiu (beta-carotene) ansnguiwawua@n (polyphenolics) iu Wanlauass (flavonoids) iusiu Tuilaqiiis
= = o , aal a 1 aa o o % a .
dn1sseanuinaanuanslunguinanueandnduasniunumdrAnylunisfinue yyaasass (Vajragupta et al.,

fe vy Al @ Aa o oo s = o oy A o o a =
2007) Qqu’]@ﬂﬂquu@\uﬂuwuﬂﬂﬂqﬂ uﬂQ@ﬂWﬂ’m’mW@:ﬁﬂwﬁﬂuﬂmLﬂﬁQﬂumﬁiMWumﬂT@HH@@@?:@’]HW%

IANTIMENAIARTYINY TN 22 (RATLT 1) WNIIAN - WEIEU WA, 2560 212



UNANNIALY

18Ase | et ifludiunanaeden 89909 MseRARAUIIATNE 1M TN ABLALEIAYINABIN1ITBIAUEA

Wsnnnay

Y = !

&udndTainu1m1aniAe Citrus aurantium L. atjluaad Rutaceae NTo@NNTY9" Sour orange,

1
o o '

Bitter orange, Bigarade, Seville orange T2 | nzivizendsndnuddesasuiangide doudesndanieiendd
Y o o & o o ° - \ - -

&udansy anatiuinindud a1 lunnsdsenauanmsununzung aziinlaenuiileusanaueeda g e
139 7 § H9897UN1939aNUd TN uMeN T WATAIIANTALNNIUEA (methanol) ArnitAenia Tu Aan wdn
saNvitnesdudlgnifiaueyyadass (Sarrou et al, 2013; Benamrouche & Madani, 2013; Moulehi et al.,
2012: Barreca et al., 2011) wsatinalsAnugaliinisseanuneniunisAn e na1e9d4n19zn19aind13anEndn

aisunuansdszneuiueanan Fininanstsznaunanlouesfson wazgnasiuenyagdss 18941941 naIN

'
al

douaesly wWaanua warfswesdudn dafludounlulild U laminnannsiou i N NmAIeRY WAZINIUDA

q ]

(ethanol) NAsdindiusinariu Wreuineugesiueyyadass wazBuinansfinueyyadasyine Mifludeyaly

'
al

A 1 Y 1 o © n:llal o o ] o | a o & A A 2
NNTIRANAIUIAIANTT LazFaNIazanaNangnlun1sana miﬂqmiwmmLﬂum@mnmwmmmmﬁ?m@h

q

dseTamflufrususely

28ALUUN159]8
LAZRINE

a

Microplate spectrophotometer (Liopette), Rotary evaporator R-200 (Buchi, UszinAduwusigaia),
Freeze dryer DK-3450 (Scanvac, UseinAsngananatauuisn)
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arnpiiililuntsdnm $dil nsaunadn (Gallic acid, Fluka, Usziaaniusanansnisginasil),
nanlnsaaslsardsn (CClLCOOH, Carlo erba, Yszinaaniugansnsnigieasuil), invaiigsiu (Quercetin, Sigma-
didrich, ‘ﬂizmﬁwﬁuﬁmmimﬁmmuﬁ), TahanA1FuaLUR (Na,CO,, Carlo erba reagent, UszinAaniug
a1s1snuigieesnil), lnnunlulngi (NaNO,, Univar, UszimAseainize), Inunadanlalalnsaunesmn (KH,PO,,
AR Grade, BDH chemical, Uszinadang ), Inunaidasinedinlaanlus (Potassium ferricyanide, analytical
grade, Univar, Uszinmaaainze), Inunaideslalnsiaunaais (K,HPO,, Riedel-de Haen AG, UsvinAaniug
ans1snuigieesuil), efinnaelsdianazlaimsn (FeCl,.6H,0, Fisher Chemical, UszinfAans1te1munans),
waslsTu (Ferrocene, Sigma-aldrich, UszinAguiugansnsauigiaasuil), ieiiadamnn (FeSO,, AR grade, Qrec,
UszmatiaTuaus), n1uea (CH,OH, ACS grade, Honeywell, szinein1ud), axgiitlonnaalafiangylansm
(AICI,.6H,0, Merck, ﬂﬁfzmﬂwﬁuﬁ’mmimﬁmmuﬁ), N1Uea (C,H,OH, commercial grade),
DPPH (2,2-Diphenyl-1-picrylhydrazyl, For R&D use only, Aldrich chemistry, tszinAguiugassnuigiansuil),

Folin-Ciocalteu reagent (FCR, Carlo Erba, ‘ﬂi‘zmﬁ@uﬁuﬁmﬁ’limﬁ,mmmﬁ), Ethylene diamine tetraacetic acid

disodium salt (EDTA.2Na, AR grede, Carlo Erba, UszimAauiufansnsnigieassil)
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4.1 veaeun VA ueyyasasraesansanalngld DPPH-radical scavenging activity
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An9araadasaIuanadindu 0.5 Naansumeianans luunuea Buing 1 Aaaans naunuasazatanaamm
1TinaF (phosphate buffer) Wndiu 0.2 adluans pH 6.6 U3nnns 2.5 Nadans wazansazas inunadauinesn
Taenlud (K,Fe(CN),) Windiwsouas 1 Tnuunasieifiuing iunns 2.5 Hadans mmuiﬁﬁﬁuﬂuﬁfqmmﬁ 50 °C
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L v 1
a a o ¥y o

NNFATARLFINIATANDY HAWINGL 4.25 NFH 1iT05R8aT 21.26 Wardiuarinanienanasoainlae et
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%08a210.54
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= 35.00
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'S 25.00
= 20.00
ole 15.00
& 10.00
5 5.00
€ 0.00
5 Ty A
Autoclave 34.59 13.41 10.54
7 Water 100 °C 24.03 17.27 7.37
[ EtOH40% 30.79 21.26 10.00
[ EtOH70% 22.83 18.54 6.96
EtOH95% 16.35 11.09 3.64
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N a . o = a - Y :

HanagaLLEN e anINTeedauainanilaenna Tu wariveesdud nainluaniazuansng
AuArualAaInaNnIT y = 2.6241x + 0.067 A1 R?=0.9992 HANINAABY LAAIAIATNA 2 UTutu
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1911348289 (Benamrouche & Madani, 2013) @al@Anu11Bunmanslsznevfuednsanaealaanaa wazly
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v v o o
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Autoclave 17.90 47.07 30.64
Water 100 °C 16.21 49.21 27.09
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4 NAMSNARALONEANUAYNADATEURIRIUAN AR ) UDIANT

4.1 N@mi‘wM@‘LIE]‘Vlaﬁ[;*l”mméﬂg@%@i:‘ﬂmm?@ﬁ’mimﬂ% DPPH-radical scavenging activity

a
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UI4E989 (Benamrouche & Madani, 2013) inudnlaenuadudilons fueuyagasegendnlu dauainann

¥ 1 L3
o

A b7 ] dl v o a (o] = 4 a U il o A dl v Y o O
iaanuarasduginanansagtinm 100 °C HONIANUAUNABATE QanmmumﬂmmLﬂ@@ﬂmmnmmﬂmmmma

o

BU ) TAHONBABeUYATATE ATNGIN1991897UL8S (Karoui & Marzouk, 2013) fafindnsainilaenaesdudn

Tnaldsaniazarenanaesdimeiiumumnuludnmaan 1: 1 dsunms 30 Faaans WudnHAn 1C,, 1eannBsinuaya

a

Base wiaiu 190 £ 0.01 lulasninsienadans douarinainlunanmafoniin? 100 °C Hgndsinuayyadass gand

)

douainannlunainfossianinaraisdu o) uasdsuarinainienaindeatiineldufiatleaoudu #1 121 °C Hans

o o o

Aueyyadase gandidauainaniaiannfaasaiiazaieau o naannisinenluaiatsenafiediuanuiddezes
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