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Effect of Extraction Methods on Physical and Chemical Properties of Pectin from

Overripe 'Namwa' Banana
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ABSTRACT

This research studied on the pectin
extraction from three parts of overripe ‘Namwa’
banana i.e., peel, pulp and whole fruit with 2
extraction methods. The first method was done
by using 0.05 M hydrochloric acid (HC) at 95°C, 60
min and substrate to extractant ratio of 1:12. The
second method was carried out by using 0.05 M
citric acid and substrate to extractant ratio of 1:20
at 121 °C for 180 min. The results showed that
pectin from both acid extractions had brown
color. The yield and chemical properties of pectin
(equivalent weight, methoxyl content, degree of
esterification and galacturonic acid content)
extracted by HCl were significantly higher than by
citric acid. The highest vyield of HCl-pectin
extracted obtained from pulp (15.23% d.b.) while
the HCl-pectin extracted yield from whole fruit
and peel were 9.38% d.b. and 2.49% d.b,
respectively. The pectin extracted from three
parts of overripe ‘Namwa’ banana were high-
methoxyl pectin due to the methoxyl contents
and the degree of esterification of pectin
extracted which were in range of 11.60-15.49%
and 82.74-93.84%, respectively. The galacturonic
acid contents of pectin in this research were in
range of 43.81-53.18%.
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Figure 1 Overripe ‘Namwa’ banana (the peel color turn from yellow to brown and black)
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Table 1 Percentage yield of pectin per dry materials

Material Pectin (% w/w)
Hydrochloric acid Citric acid
Peels 2.49+0.11%* 1.39+0.06*
Pulps 15.23+0.07® 7.59+0.09%
Whole 9.38+0.08"° 4.47+0.07°"

Data are shown as average + standard deviation

3b< The means followed by same letter are not significantly different in the same column ( p>0.05)

A8 The means followed by same letter are not significantly different in the same row (p>0.05)

97 Table 1 WUINANTDLAZYDINARAANNTIY
fartasedsnmsldnsalalnsnassnazliuSunaunniiu
UINNIUALUANANNU 91NASANAAIETIBNISITNTA
Fn3negrafitodfny (p<0.05) (o9 1nHaves
FnrsanamensalalasaaasniAianudunsa-
19 WA 1.35 F961n3133n15aiasiensndnsn
AP adunsa-ang windu 2.18) FedanaliiuSane
lalasiaudaou (HY) aglusvuugs IuAnUfasen
lolnslagauniy Hunavinldiinnisidasu
ansusznoumniiuiiliazaredn Tieglusuiiazany
1l dswaliusnaunniuiiataldduTunmgs [26]
TidonndoaiuseaunsIsefinansinnisade
WWNTUINHANAALNYATAIENTALAE IRA1US U
WNANEINIINTARAMENIABOU WU LURDNUE U
[27] gnn$Tv [28] wazidlewwsiean [29] U3ua
wnfiuandenlussesgniauiiAtfeudiaies
dosnUSinannnfivludonndlsazifindun
Jr8rAUEn [30] LagnduanauiendloiFuey
Fadulunuiseiifneinisadamnfivanndien
néneaeiuiueniningiusen (Saba) AUTuIw
wnfiuanasan Sevaz 16.54 1Wudesas 11.87 39
o1aidleaaninniiugnyianelaeteules [14] luns
vnapstnuIELAlUSI ANaNER BN AIuLAN
flanfoduilondroniiuiesay 1523 91038013
afndonsalelasaanin etmnUsuiunanan
wniuuinninsesay 10 agdinnuduldlalunis
NAMTIN15AN [18] Famnfiudindslunienisandiu
Tngjwdnannivdenualinszgaduuag nnindeds

*Corresponding author e-mail: phornpan.j@nsru.ac.th

mﬂﬂszmummﬂigﬂLL@ULﬁa 31] Tneiudenvas
Halinsenaduiivsunaunniiudssuiuiovay 13.4
- 29.1 Tnevmidnuiie wazueUiadiusunanwniiu
¥ovay 4.2 -19 Tpetminusts [32] Sawnfiuain
dongreanseuiildannsataiensalelasnassn
fiUsnamandniianunsathlundmdanisanls du
wawémLWﬂﬁuﬁlﬁmﬂﬂa”wqmauﬁgﬂwa%ﬁmﬁ"miﬂ
AolaUsunannnfiudesas 9.38 efiailndideeiv
mnfiufindalaarnudenlnls [33, 34] wasidod
dlelfisufunisuaamniiuanniiondas fe 1aifl
sunulunsUanden

2. audinaafivaunniivitldanden e uas
sanavasndaetnd
2.1 dhwtinauyavaanniiy

21 Table 2 nuimnfiuandiuuien iile
wawitana Setmiinauyauansatuegneitedndy
(p<0.05) Hsaesismiarin It wiinauyaveunniiy
ndveadeddunniian sosan fo diuvosieg
uazoranedudon uazilanSeuiiouiBmsanin
wui1 Iensadadlunsalalasaasinliuiuiu
ihatinauyavesnniiuainiden e wagiiana
1INNINITNITANNAIUNTATATNY LU B A 1A DY
(p<0.05) \flssnnmimidnanyaiduarivavands
Uinumyanduondadaseiilignieameslas fedy
ihnauyaundsaneds mndufingensuenda
saselulaseaisitlignieamesludegsuauuin
TngUfiisen de-esterification annsnifaldunndy

v ineeanswasinalulagnisens angwalulagnisinuesuazimaluladegnainnssy Ininedeviguasaissd

2A1AIYMIAINTSUATING AMEIMINTTUAERS UNINeSedealnd



NIansnAluladnisems unninerdeasiy U 17 adui 1 unsiau - dguieu 2565 32

Sormnuidunsa-sslunisatnanas gamgiiuay
L’;aﬂumiaﬁ’mqﬁu F3UFATeN de-esterification
HalvnyiufiagnAseanantuanavesnnfy 399
T ansuendadaszhlasaairsilignieames Lus
agd1waunn [26] sgslsiaunasnmsaiamniu
TumAdeiiidwdnauyaifiududoadadsanine
AR mdunsaunnnin uazfigamaiisinii 3
aonndesiunsaiamnfivaniudendunzii 019
downnnmedufiataldinisuuiioussdusznou
Bu7 fignafimeenunde warlunsdaudniingn
augaszduImTInEminuweunniiu Jso1adl
osfUsEnouduT uenwiennnsanuanylsiia Ly
woglaa efiwagloa wagdimansalna iHudy
TWegme [26]

(%

winiudunddidnauyauinfigaediu
Wondy (Meesisn1sana) lagiwnyiunduiun

anyaunniaedaniminluenagaindt lassads
wniulugninaziinuaiuisalunisiinaale
ﬁﬂ'mwnﬁuﬁﬁmﬁmﬁﬂam”aﬁﬂ [20, 27] \aeAn
dwiinauyavenniiunndenlussezansondd
FsEWing 238.10 -252.52 ¢/mol Fetfesnininnin
auyavounniuaniUdenndeluszeziv dadlen
AN 900 ¢/mol [91 uazAtmnauyaluie
n&szezgnseniitesniniendas (Ugandan
cooking bananas (EA-AAA) %ﬂﬁﬁmﬁ'ﬂamyjaaﬂm
210 12,6575 ¢/mol Tusgezani 1 1Ju 1,986.4
o/mol lusazandl 7 [16] Insn1sanasueatmin
auyauansian1sidouaaisvesnndiu [35] d9an
dwiinauyaildaziluldlunsnmnasmenda
Tutunousioly

Table 2 Chemical properties of pectin obtained from each part of banana extracted by two methods

Parameter Pectin extraction Peel Pulp Whole
Hydrochloric acid ~ 252.52+0.11%°  714.29+0.06"  531.91+0.10"
Equivalent weigh (¢/mol)
Citric acid 238.10+0.08"  704.23+0.05%  487.80+0.09""

Hydrochloric acid

Methoxyl content (%)
Citric acid

14.57+0.12°®
11.60+0.11*"

15.49+0.13®
13.23+0.09"

12.58+0.13%
12.08+0.10°"

Hydrochloric acid

Degree of esterification (%)
Citric acid

93.84+0.09®
86.89+0.08"

87.87+0.10"
84.06+0.10™"

84.74+0.07%®
82.74+0.10%"

Hydrochloric acid
Citric acid

Galacturonic acid content (%)

53.18+0.06""
50.47+0.09%

44.83+0.08°°
44.06+0.08™"

45.81+0.07"
43.81+007*

Data are shown as average + standard deviation

ab¢ The means followed by same letter are not significantly different in the same row (p>0.05)

*B The means followed by same letter are not significantly different in the same column (p>0.05)

2.2 YsunauuvendauazseAunisiialedinasvas
WNAU

MIATIERNUSHNULIVIBNTALAL SEAUNTT
Aoeawmes Wodnsziussinnveannfiuiiadiale
uandlu Table 2 nuindovazvoslsunaunondalu
mnfiuiilaainisnisatasaensalolnsrassnil

*Corresponding author e-mail: phornpan.j@nsru.ac.th

YTUULUNDATANINNILAZLANAINAUINNNITANA
PENINTRNINDE1NNEdAY (p<0.05) donAdedny
s1w9uves [14] Feldnsalalnsaassin 0.5 uesuea
WaTNIATASA 0.5 UDTUDA PUAITANALWARLIIN
Waonndae dmsuanuiseimsadamnfivangiu
Lﬁ@iﬁﬂ%mml,m/laﬂ%au'mﬁqmﬁ"’q 2 3nnsaiin e
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Usinauamendaiildanaiseidaunninfovas
7 dadumnfiudidiunendage (High methoxyl
pectin, HMP) [27, 36] AMUSHNalLUNDNTadIandna
Amnuanansalumsazane Taemnfiudfisiunendags
wvaraneluhldsinganiumnfiudislens (14]
A1szRunIsiinedwmosvennfiudile

a

JulvluiamaieinuauSunauunenda wniu
laan3snisanamensalelasaassniiszaunisiin
LPALNBIUINNIIIDNTANARIENTATAS N8 198
Tedfay (p<0.05) wazawiifszdiunmsinioames
unfian Ao druvden szdunaiineaimesues
L.Wﬂﬁumﬂmﬁ{fmfﬁmqqm"l%'aaaz 50 Fafud
‘Uiﬁﬂg%’mwLWﬂﬁumﬂﬂé’aaﬁﬁwqmamLfJuLWﬂﬁu
gila HVP Ainaalaluaninznsauazidtiinia
(glasa) laldnindeay 55 [37] Snviesedunisiia
LeaesTidmanednsInIsiaea Tngmnfiudiil
sgiunsfineamesgininfosas 72 dndumniiu
ilaniis (Rapid-set pectin) wazimndiufifiszsu
Msiineanessenineievay 58-65 datduinniiu
ilaaniat (Slow-set pectin) [38] wandinwniiug
lgannnaruveanaisluszazgnisudumniiuaile
Friasa

2.3 Ysanaunsanuaaylsiia

N19ATIERUSIIMNnIANIkaaYlsiaLie
UatAuU3gnanseanulumnniiugounniiud
afiala wudnwnfunlaanisnisadanensalalas
AreindUsuiunsantuanylsianuinniiuay
LANANAUNNEIUUTENBUIINNTANANIENTATAT

| A Y o w ' Ao a

negeiuedIAgy (p<0.05) WagaIUNUUITUIUNIN
anfediuUiennaiey (Meaesitnisadn) Lo
nfunanalaanndieuritgneeslunuideiian
Ysuunsaniuaaylsila Sevay 43.81 - 53.18 &9
(I) U a 4 dld U 1 1 ¥
AnInNnAunInsAmntaeglugiaiesas 50.00-
80.79 [39-41]

*Corresponding author e-mail: phornpan.j@nsru.ac.th

dyuna

msafmmninanndetinluszeranson
videiiuninszezand 7 lneldiSmsaindidneiu 2
7 loun wetiansadamensalalasaas3niaznis
afamensadein nafldmuinwniiufiatafense
lelasraeindidinagounimsatndonindesn
uAfiAnSegarHandnmniiunniunniiuiiaiade
NIATASN d@ruUSuaUnenTaveunnAulINyA
dIUvRINANAIUTEEYENION AAINNINTesay 7
Tnonniiufladfiszdunisiiaoamesgenindesay
72 %’mﬁumﬂﬁuﬁﬁmwaﬂ%aqa (High methoxyl
pectin, HMP) wagilunnfiusiadndisi (Rapid-
set pectin) Usunansaniuanylsdaveinniiud
afnlaeglutiesevay 43.81-53.18 lagnisanneie
nsnlelnsmassnidumadaiminzaniianlunis
afmafiuanndelusvezaniey ddludiuvenile
néreazliinandnmniiuanndian wiiu fevas 15.23
wazduieonnay alvAUsinansaniuanylsiia
aufign wiriu ewas 53.18
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