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Antioxidant Property of Mangosteen Peel Extract and Its Effect on Edible-Film Properties
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Abstract

The objective of this study was to investigate antioxidant property of mangosteen peel extract which was
dried by using a freeze dryer. The properties of edible films from sodium caseinate (NaCas) and carboxymethyl
cellulose (CMC), and effect of the extract on the film properties were also studied. In the further study, we will
apply the effective films to the fresh produces (fruits and vegetables) and fish fillets. The total phenolic and total
anthocyanin content of the extract were 2,430.7 and 484.26 mg/100g, respectively. The antioxidant capacity, 50%
inhibitory concentration (IC50) was 599.6 ppm. The CMC film showed better quality of film extensibility, thickness
value, water vapour permeability than the NaCas film. While the NaCas film had strength and oxygen permeability
lower than the CMC film. The fat and oil resistant values were not significantly different (p>0.05). However, infusion
of the extract caused the modification of film properties. The use of edible films corporate with mangosteen extract
for the shelf-life extension of fresh produces is interested. The next step of this study is to perform the preservation
ability of selected films on some fresh produce.
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BN Nauuwannn (active film) QqqmwmqmuhmﬂmmmM‘V\I@um@@uuﬂmimmn sodium caseinate LAY
carboxy methyl cellulose Tnamunlifguanifs unsfineaninduainnisidounanaasansaioiaandenagedl
ﬁmmd’]ﬁqw%miﬁm@umﬁmw FaniszasfnidatnsAnmanantifselduizinaldain sodium  caseinate
uaz carboxy methyl cellulose Mssenanasazatedindusngiy  uaznansznusainnanasaiailaeniinnsie
mmmuummwmmmumuv@au LWfammmmwiﬂ%ﬂumm@mmmnmwmmmvxlmmummNmm (fresh produces)
wazHanisiausulsgil (processed food products) siall
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1. AszRAnANLBIaIasanALRaniAm
sudenienaudnivllenfignmnd 6042 ssrnmadaalilinandu 7462% deirteeuuwiuuuanieu
wAAANmAE 0.1% HCl-ethanol (v/v) wdarn i ududaerTasryvelsna (Rotary evaporator, BUCHI R-114) 11
sinlutiadonedaninuduuussidia (Freeze dryer) Lr"iui"ﬂmmmﬁmﬁ%’ﬂuému@u@qmmﬁ 4 -5 aaAEALTEA

Apsinanslszneuiuedn (Faulasannidues Bae and Suh, 2006) Tmﬂ‘lﬁmmzmmmmﬁm Folin—
Ciocalteus reagent 0.8 #adaM3 WA sodium carbonate f’fmmma@mﬂﬁmmwmmmzmﬂﬁ'mmmqm?{u 760 U
Tumsdaeeiasauininginiines (Spectrophotometer, Spectronic genesy 5) ﬁﬁﬁ"]mﬁ?@mn%uumﬁliﬁﬁﬂuﬁ’u
naNIR9gIU Gallic acid ey pnudnduaesansszneuiiueanluansarin

Apmeisunnuenlsliening (Aaudasannisues Wrolstad and Giusti, 2001) Taaldas pH differential
Tnehansaia 1 Haaans Trimaldlgun potassium chioride buffer (KCI, 0.2 M, pH 1.0) WazlFn sodium acetate
(CH,COONa, 1 M, pH 4.5) c:mmmmmn@m@mmmmmu 510 way 700 Wrluins dneirsaagilninsWindines
(Spectrophotometer, Spectronic genesy 5) waaAanL TN ueuls ke ludnnudgaes (Wrolstad and Giusti,
2001)

Ansvinanssusuayyadastlneds 1-1, diphenyl-2-picrylhydrazyl (DPPH) TnadanisanaaasAgaNaY
LLmmemnmLﬂ@ﬂnmﬁmmﬂgmmnummwaw DPPH f1ANenqAdY 517 wnlulums

fJLm’lvuﬂ@ﬂ?iuM’]uﬂus\lﬂﬂmﬂmmﬁ Total ant|o><|dat|on assay Tmhmmmw Sulfuric acid, Sodium
phosphate LWWaz Ammonium molybdate qmmmmmﬂ@uummmmmfmau 695 W lwums Wiauiauianssunng
FueyyagasTivatsuinsguieae
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2.1 NSLATENNAN carboxy methyl cellulose (CMC) tta& Sodium casinate (NaCas)

WFENANTAZANY CMC AMIENdW 2.5 % uar 3.0 % luansazana H,O-ethanol (31/11) ﬁlfﬂqmmﬁ 75 B9AN
waidea nAesealuamanadlmoesielsliduteunisiugl(Alejandra and Roura, 2008)luanATLA 30x40
“TRAT AU 6042 aaATaFeE 10-12 Hali antuaenuEuilduildaanannane wWitnansazans NaCas 2.5
WAz 3.0% Tmﬂ%mﬁlfnm'ﬂ@Lﬂumiwmmﬁ”lfmm?ﬁwnw%ugﬂdwﬁmﬁuﬂﬁu CMC (Schou and Longares, 2004)

2.2 AnspansEnurRIAIsANAANLLAaNtIAn

nsuanasainlaendigaluasazaeildn Tnaudsszduanndnduresasadnduy 3 szdu Ae 5000,
2500 Laz1250 ppm ANNAIAL ﬁwnﬁiﬁugﬂiju?\lﬁumm%umuﬁqﬁndnm
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AAMLFANUMLNTREUTFNEY 1AF095 AR (Micrometer) Fa2e19as 5 40 WATUINIMIAIANYN
WLRae AAs1eiAANITRNIFUNIULISAS (TS) uaznIsEinga (E) Puamsg 1w TAPPI T494 OM-88(TAPPI,1988)
uiliesaaile Texture analyzer (TA-XT2) fmmmemmmmqweﬂqLﬂumLmvﬂfﬁmwﬂaumm@@ﬂmnﬂu Az
ANSEIAGD W 4N eml,flummsﬁmmﬂmmwm Audaussrasiidy TnadaiulefifuinisuAsuulasnnny
Em qmewummmuummasﬁumummi@m Watervapourtransmssmn rate, WVTR) (NN D|sh method (ASTI\/I)
wmmuamunu 27 +2 aaATATEA ANATLALTSataY 65 +2 uuwnmiLﬂ@ﬂuLLﬂmmmﬂwnj 24 Falus 1y
a1 4 U f;Lmi’]z‘w@mmmmmﬂumﬂmuuumumu (Grease resistant) AMN351849 TAPPI-T454
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wWaendeaeildnuindAng Lr $An45.015+0.385 An a* fAn +3.00251.253 wazen b* {f1-0.71520.293 §i
AYATUENEY 54.312% wasannsiuiansataaendenadaedsnisinuieuuussiia HA0 a,, Winiuo.48a7n
nsAes i g slseneuuednuastFunauenls laeniudluansain nudiansaiaiisuiaansilssney
Ausdnuazueulsloenfudiefawinfy 24307 uaz 484.26 HAAN3A00NSN ANENSY enagaUAMLANNsaTLL
nafnueYsaaAsz AR DPPHLA AU I lunsdudeewyaaasdld 50% (C,) Ae 599.6 ppm (RF =
0.980) LazA1 total antioxidation Winfiu 651 Raaniu/niuAsu 11.45 WiN2898190IMIFU BHA
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f«nﬂmﬁmm:ﬁ@mmuﬁﬁL%wﬁﬁ?imm?\l@“ﬁ{mam%umn CMC uaz NaCas wuinfldufisianannaanaidadu
3.0% HAMANTRANIIFNUNILLIEAIA NM38RfY uazANuw snndaildudndu 2.5% wasfiFnisiuiiuresle
PnuazAdusueseenautiesndiduiieunnududy 2.5% sanduiiduan NaCas asdldinistadanile
AfuAnaumunannty gauAnstusuaeslasuietinsiuae g 2 sialidpuuansiafiiP > 0.05)(Table 1)
Aafasnndenilduitianududy 3.0% liannlhduilduueafinianunsadunisfiseendiadulnanisifivgns
anaulaeniannasiall

Table 1 Functional properties of edible-films formed from CMC and NaCas.

Edible films

strength extensibility thickness WVP O, permeability fat and oil
(N/mz) (%) (mm) (g.mm/mz.day.mmHg) (cc./ mz.day) resistant (day)
CMC 2.5 % 5258 +131°  101.6+1.673°  0.146+.005° 0.108+.009° 4.608+.035" >5 du
CMC 3.0 % 6.530 299"  130.0+1.581°  0.168+.010° 0.070+.003" 1.124+.044" >5 du
NaCas 2.5 % 2.251 +.399" 54.2+¢1.483°  0.088+.008° 0.279 + .011° 2.108+.035° >5 qu
NaCas 3.0 % 3.549 +.468°  36.4+1.140°  0.108+.010° 0.251 +.009" 1.142+.028" >5 du

Note Different alphabets (a-b) for each column were significant difference (p<0.05)
3. NANTENUIRIRITANAANLILRANTIAR

annemeseLAaNTREwT ey oMC Aiflannadudu 3.0% uaznanfuasarnlildeanududy
5,000, 2,500 wa¥ 1,250 ppm (Table 2) wudANsunsE et e AN T ansaRadudy 2,500 ppm HAH
wAnFaanAduRTiansaRn 1250 ppm uasilduildldldansadn AuAnANTANITFULIIAY AINTSERARY AN
uaznsunsrnuredlafulasnue suuduTduaz i ildldansatin i pnauansinefusesiiiedfny (o> 0.05)
LasnLIFuRTIdud 5,000 ppm ﬁﬁlﬁlﬁimmm%ugﬂmiu?\lﬁu%’

Table 2 Functional properties of CMC films coorperated with mangosteen peel extract

CMC + Mangosteen strength extensibility thickness WVP fat and oil resistant
Peel Extract (N/mz) (%) (mm) (g.mm/mz.day.mmHg) (day)
3.0g+0 6.469 + .043° 130.0 +1.581° 0.168+.010° 0.070+.003° >5 Ju

3.0 g + 1250 ppm 6.389 + 545 129.2+ 1.095° 0.168 +.013" 0.097 +.009° >5 qu

3.0 g + 2500 ppm 6.561+ .421° 130.2+ 3.033° 0.162 +.013° 0.411+.016° >5 qu

3.0 g + 5000 ppm ND

Note Different alphabets (a-b) for each column were significant difference (p<0.05) ND data was not detectable.
AINN1INAARLANANTRIFWMIINNTesHAN NaCas AdAndndy 3.0% wanduarsaiadudy 5,000, 2,500

uaz 1,250 ppm (Table 3) wudf}@mmuﬁﬁmiu:wéﬂi’]uvl,ﬂﬁwm?\lﬁmﬁﬁmmﬁmLﬁTM”Ju 1,250 UAaZ 2,500 ppm HANM
uansnaannilguila I8 ldansafnuAdvsLAFy CMC 71 1250 ppm A WVP laiuansinsannilduilallgldansain e
ansanmieas 1,250 ppm Tuidn NaCas ﬁﬂ@"]f;mLmmiﬁtﬁuﬁqmm'a'auvl,mmﬂﬁxlz{ur;ifami@ﬁ’mﬂﬁ@ﬂﬁq@m Tne
vasllatniliinndy  dounmsaiBnisduussie Ansiiass AnamuuaznisunskuzeslauaedaNAld
wa A ldansafin luimnuunnsnaii (p>0.05)
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Table 3 Functional of NaCas films coorperated with mangosteen peel extract

NaCas + Mangosteen strength extensibility thickness WVP fat and oil resistant
Peel Extract (N/mz) (%) (mm) (g.mm/mz.day.mmHg) (day)
3.0g+0 3.549 + 468" 36.4 + 1.140° 0.108+.010° 0.251 +.009" >5 quU

3.0 g + 1250 ppm 3.670 + .441° 34.4 +1.816" 0.106 +.011° 0.280 +.007° >5 qu

3.0 g + 2500 ppm 3.639 +.141° 34.6 + 1.140° 0.104 +.005" 0.478 + .013° >5 qu

3.0 g + 5000 ppm ND

Note Different alphabets (a-b) for each column were significant difference (p<0.05) ND data was not detectable.

Jansad

1Buntuansisenauuednuas LL@uIﬁ”lsnmuum’mmmmnmLﬂ@@nmﬂmummnmwwmmﬂ (Famn, 2551)
Ffuiiann CMC uaz NaCas HAnamiAnIsFuusRan AnIstinfauay mqwmm‘uum@mwmmummu
Lummﬂmwmﬂn@\ﬂimLm@mumﬂummum‘lmawmLmvummLLﬁn\amemmmumum@me”l,mmn‘uu
AR UNNINAaB4T84LIRAN(2540) zﬁqu@mmﬁﬁmﬁut:hu”l,fﬂ{im,l,mmﬁur:hu@@ﬂ%mummutju?\lﬁmﬁammﬁﬁ
anauiiannaduduiadu %'\1Lﬂum@mmnmqwmmm?\lﬁmLﬁmuﬁﬂﬁuﬁﬂﬁwﬂqﬂm'aQLLﬁmLmﬁﬁumu?\lﬁﬂﬁ
Ny m?lﬁummﬁmLﬂﬁﬂﬂm@mﬁﬂﬁ@mmﬁﬁL%Wi’hﬁ'mﬁ\lﬁuﬁﬂﬂmiﬂ%qLL'&mmm:wuﬁ”mmum’@gﬂéwﬁnwmz
(morphology) TesuiuRaN aralumnanzluanavesarsaiondnllunsneslulassairsesuduildn inldnatesing
unTudanalsinnuannsn luntuEaes et Tt WAL MARedIed Yudi Pranoto et al, (2005)
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