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Extraction of anthocyanin from Black plum (Syzygium cumini Skeels)

using pulsed-electric field assisted
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UNAnED

maafaueulsleeniuangnni e Black plum (Syzygium cumini Skeels) sl wuuiadliBidninsaw
wesuuungimeuuiuBaiaduauiuihanindielus Usznouseasiudeiadussiuliiiiusege wsAuseiulai s,
10, 20 wa 30 Alaliad Eadupuduauslng 0.7, 1.3, 2.7 uay 4.0 AlaladsdewuRiuns AuaIsv) warAud 10, 20
wag 30 Alawdsnd AruANgungl svgrsEninddninsanidesaesdilninliad msafaliiduinieranedenn
Lflu@f’;ﬁwazmﬂumimamﬁﬁqﬂw’i’l HansAne) wudn elfiunseiulniwazaud Usunauweulsloenfiulugy cyanidin-3-
slucoside Tafaldiivdunazanmanlunisadaadly 2 wih dledlsutfunsatauuudadu (0<0.05) anedilFu3inaueuls
lggiiunngn Ao wserulnid 30 Alalad Anuduawulil 4.0 Alaladsielsudiung aud 30 Alawdsnd Tanara
60 wit Tieannzillusinauenlsleeniiy 1.1420.020 fadnsusensuimdnan qnﬂdwmiaﬁmLLUU@T’QL%M%@&J% 32.56 Way
i1 electrical conductivity disintegration index (7) gsgn wirfu 0.8420.021 Wethanedilaluvinnsadniiegsgn
wihamauariaegaldengnuii wuin gnuriisisnaiiviinaueulslesniuluzuves cyanidin-3-glucoside, malvidin-3-
glucoside ua¥ pelargonidin-3-glucoside UsanmatsUsznauiiuednsu uarnnisudeyyadassififiiorganiiluddon
agafitiudfay (p<0.05) anmsAnwuandiiiuin msldauulnihuuuiadanunsadivdszdnsnmnsataueulslesiu

Tugnuile Beaviiuselevlegnddunsiiluimuisnmsnandignuitlalueuen

ABSTRACT
The objective of this research was to investigate the extraction of anthocyanin from black plum (Syzygium
cumini Skeels) using pulsed electric field which was supplied from parallel batch electrode chamber made from
polyamide. Black plum samples were treated with 5, 10, 20 and 30 kV of pulsed electric field (0.7, 1.3, 2.7 and 4.0

kV/ cm of electrical strength, respectively) with different frequencies 10, 20 and 30 kHz. Temperature, electrodes
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distance and power supply were controlled. Water was used as a solvent in the experiments because it was the
solvent used in black plum juice production. The results showed that increasing in the electric field strength and
frequencies increased the extraction yield of anthocyanin (cyanidin-3-glucoside) and two-folds decreased time to attained
the equilibrium significantly (p<0.05) compared with the traditional maceration method. The optimum conditions that
yielded the highest anthocyanin concentration were 30 kV voltage, 4.0 kV/cm electric field strength, 30 kHz frequency
and 60 minutes extraction time. In these conditions, anthocyanin concentration was 1. 1420.020 mg/ g fresh weight
and 32.56% higher than that of traditional maceration. It also gave the maximum electrical conductivity disintegration
index (Z) value (0.8420.021). In addition, the concentration of cyanidin- 3-glucoside, malvidin- 3- glucoside and
pelargonidin- 3- glucoside, total phenolic contents and DPPH radical scavenging activities in whole fruits were

significantly higher than peels (p<0.05). In conclusion, pulsed electric field-assisted extraction of anthocyanin was

possible suggested method for black plum juice processing in the future.

Adfiny: weulsloeniu gand awwliuuuiad
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woulsleedu (anthocyanin) WWuais Usyneau
Tuodalungulaliuoss wuunludnuagnaliffdihmie
1hauns 1y alsinsenalues’ ogu uaznzmasag wouls-
lygnfludlngjegluzulnalaled (glycoside) vaslnd-lan
59n% (polyhydroxy) way Indluvnend (polymethoxy)
(Chia et al., 2008) LLauIﬁl%mﬁuLwiamﬁmLmnm'wqﬁuﬁmg
wnud Tnesialunu 6 vda téwd cyanidin, malvidin,
pelargonidin, peonidin, petunidin WL & ¢ delphinidin
gﬂLLUUﬁWUMﬂﬁqmﬁa cyanidin-3-glucoside Foduvila
monomeric anthocyanin (Golmohamadi et al., 2013)
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Weounrsulalg (Hou, 2003; Bagchi et al, 2004) aghslsh
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swﬁqamaﬂumslﬁﬁﬂmLLazﬂismumsl,migﬂmamﬁm%
Mlvneulslosfuaarenilaiduiy (Sun et al., 2011;
Vallverdu-Queralt et al., 2012) n1sanawoulsloefiu
Tushetedaduunliuldisnsilildnnudowiiosaneis

ylrneulsleeniuinnisaanssile

AstaguulninLuunad (Pulsed-electric field,
PEF) 1Judsnsnisfidenldlunisaindiegrasssumd
Lﬁmmﬂmmﬁaaﬁmmié}’mawaﬁaigaaﬂm%Wﬂﬁ’m&hﬂéf
1n Mnanlunisafndes sausldirhazaetosnine
Feufumsafinuuusais (maceration) Tnglaisdugedd
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wsssulninuiunans wsedesnii 0.1-10 Alalianse

v °

WwuRLms uazindsanudumngsindy 1-50 Alagasedlaniy
Tdnalunisdudanusegs Ussuna 1 lulasiuidl - 1
fadlun?l (Donsi, 2011) MsanmIilagnedIeg1elisEring
rlvihao st Iuumd s daauailiiiuuuiad vilvan
anudsdndliinsgrinadedumadauAnusnan e
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Tassadnsveaaadlag (Clarte, 2006; Lopez et al., 2008)
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802

KKU Science Journal Volume 46 Number 4

Research

dwiulunsnwiadsd asvsegndldauulnih
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Tafuns wazidwiigudnalauen 200 Tafwns g9 10
fadiuns f13U7 1b) unudarsasiadesadnuouls-
lwgnfuangnuidsauliiuuuiaduansis sUil 2
nsaedyaraiaduazanuilinisaindvedledives
555 ggousstulwihuasanuiligdudioteulffurios
aftmans douussiulii 220 Taad Witundouwvasliiuile
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7@ Wifuledues 555 vmthiiuiasduguiaduas
AE FeruBarRuuUTIIUANANE LN (resistance)
wagAAI gL (capacitor) Tnedyaraanuiiiaisae
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5. psmanagiivanganlunisadauaulsleenduain
gnvilagldieSasaradnesunulniuuuiad
manneimnzaslumsadaueulslueiuaingn
widrsauinlniiuvuiad THunun19mnaoIluy 4x3
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wsanuladn 4 seavu Ae 5, 10, 20 kay 30 Alaliad way
ANuA 3 e Ao 10, 20 uag 30 Aladind Jaduarunu
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(equilibrium time, T,.) kagA1UIUAT Electrical conduc-
tivity disintegration index (Z) 31nn157aa 15181 LA
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LLm'awaamauﬁ’]qﬂu%ﬁaﬁ’mlﬁanlﬂ 1 iaddns naend 1
Wuaisazanslnunaildeunaslsn-lalasaasnsn pH 1
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A15197 2

Anthocyanin concentration and electrical conductivity disintegration index (Z) of various extraction

conditions (Ranging from the highest to the lowest value, n = 3)

Anthocyanin concentration

Voltage (kV) Frequency (kHz) z
(mg Cyd-3-glu/g fw)
Maceration 0.86 £ 0.0072 -
30 30 1.14 % 0.020° 0.84 £ 0.021°
20 30 1.11 £ 0.003¢ 0.76 £ 0.021°
20 20 1.07 % 0.005¢ 0.67 £ 0.015°
20 10 1.02 £ 0.004¢ 0.63 £ 0.012¢
30 20 0.97 £ 0.034 0.75 £ 0.032°
30 10 0.96 & 0.003 0.68 £ 0.010°
10 10 0.89 % 0.008¢ 0.26 £ 0.012¢
5 10 0.89 £ 0.006¢ 0.36 £ 0.021f
5 20 0.82 £ 0.007" 0.21 £0.015¢
10 20 0.78 £ 0.003 0.18 £ 0.012"
5 30 0.71 £ 0.005 0.11 £ 0.006'
10 30 0.48 % 0.006" 0.14 £ 0.010
Different superscript letters (%, °, ©,..) in each column represent significant differences (p<0.05)
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Temperature changes during PEF
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AN1edl 3 Anthocyanins, total phenolic contents and DPPH radical scavenging capacity in whole fruits and peels
of black plum using PEF extraction (n = 3)
Type Anthocyanin (mg/g fw) Total phenolics ECso TEAC
Cyd-3-glu Mvd-3-glu Pgd-3-glu (mg GAE/g fw) (mg/mL) (mg/g fw)
Whole fruit 1.01 & 0.006° 1.01 & 0.006° 1.23 +0.010° 0.98 + 0.076° 527 + 1.044° 0.68 £ 0.121°
peel 0.78 £ 0.055° 0.78 + 0.055° 0.91 %+ 0.064° 0.41 £ 0.053 6.78 £ 0.102° 0.52 £ 0.008°

Voltage = 30 kV, Frequency = 30 kHz, Extraction time = 60 minutes

ECs, of Trolox = 0.0035 % 0.00013 mg/mL

Different superscript letters (%, °, ©,..) in each column represent significant differences (p<0.05)
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