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Natural Colorants from Mangosteen Rinds
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Abstract

The effect of evaporation method and ascorbic acid on anthocyanin content of mangosteen
rind extracts and the effect of maltodextrin (DE10 and DE18) on anthocyanin content of mangosteen
rind powder dried from vacuum dryer and spray dryer were studied. Ascorbic acid had a significant
effect on anthocyanin content of mangosteen rind extract (p<0.05). The vacuum evaporation
method or the ascorbic addition preserved higher anthocyanin content of extracts than the
evaporation method under atmospheric pressure. The mangosteen extracts that was ascorbic acid
added and evaporated by rotary vacuum evaporator contained the highest anthocyanin content (
11.61 £ 0.60 mg/100 ml). When the extracts were mixed with two different maltodextrin (DE10 and
DE 18) and dried with vacuum dryer or spray dryer, it showed that maltodextrin had a significant
preserved effect on anthocyanin content during drying (p<=0.05). The maltodextrin addition and
vaccum drying can preserved 65-82% of anthocyanin content of mangosteen extract while The
maltodextrin addition and spray drying can preserved 19-31% of anthocyanin content of mangosteen
extract. After than, mangosteen powders were dissolved in water and heated at 3 different
temperature (70, 80, and 90 °C) for 120 minutes. The results showed that temperature and heating
time has a decreasing effect on anthocyanin content (p<<0.05). The anthocyanin half-life of
maltodextrin added mangosteen powders was higher than 102 minutes or 1 hour and 42 minutes

under pasteurization temperature.
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L‘]JaﬂﬂiJ\‘lﬂﬂLL%LHNVILﬂ”]J"bVIQﬂ!ﬁQIJ -40 C
U |l
N1IFAAVUINNIDEN
o (& o ] ¥ 3 y A .
Ll%‘]Jﬁ?JﬂllQﬂﬂLLGIfLL“lNiJ"IﬁzﬁTfJUHHNIﬂEﬂ%miﬂﬂ Microwave (HITACHI, MR-80ST,
& - ¥ o a o Ay v P S v v
Japan) L“]J"LJL’JﬁW 5UIN mﬂuuunﬂaaﬂmmw%maﬂmumiﬂﬂmiwmﬂu%umﬂﬂ LLﬁ’J‘]JﬂGl,W

AZID8AMIYIATBIUA (Moulinex, Optiblend 2000, France)

(9] P A (Y] (Y] as a J G
msanamslianmlasniiana @anlainnitves 3nasauazguns ,2551)
o A o = o Y 9/%’ o Y] 1 ~ I'4
nlaeniinauaaziden w1 laiminlszana 10 nsu ldludnnesvuia 500 ml
a 1 Ql %’ % 1 o g0
PNAITATANINANTEHIN 95% Ethanol N1 118951871 70:30 YSN195 250 ml (acidified)
o [ U A i J I =}
i ldanalaelalunses Sonicator (Elma, D-78224 Singen / Htw, Germany) tiutian 15 w1
VY y Y o anl oA <
n50auenn1n Iag 919 MndusmsemMueasentalr 11 wuns 1asna1u53591 300
I A 9 o Ax < A Y 1w o) . 1 S o
g Wuna 15 win ¥ laensananiidSnavewdsnazais laminy 5 © Brix apaniuiiais
Y] aa o d’ [ Y [ a A ]
ana liunsihdeusnazneussnanasana 12 laesanaveu In lyeriiunndening

a

- < < H = 4 a 1
niluensazarela udunuluwradswaziny I3ngainigil -40 °C iesomsiasiziae
Y k% a U \J a
NAYRINITUIUMITIHEBMURANAZ M IFaNsMueanHatuneFinameuls laeniiv
(Y] as a d ~
@uaannIFVeInIINIM HazguN3, 2551)
) A @ = @ m v g I (] [ [ = 4
ldeniisnauaaziven ¥ Id Iaimiinimiveudszinm 10 n5y laludinines
1 % %’ % 1

YUIA 500 ml ANEITALAUNENTZHIN 95% Ethanol nuUM lUoas 1@ 70:30 Usw1as 250

o Y J A . . < =
ml ¥ 1adaTaelalunies Sonicator (Elma, D-78224 Singen/Htw, Germany) (Hu13a1 15 W1

vy L Y ' o A Y v < ' v P a
nsoauenmn lagleinuune Nenn udutisansanain lautiaeonilu 4 @iy aaui 1 1aunIa
sa Y o ) Y 4

woanasin 0.1% uanh lilszmsenueasen meldanizguaInaAnens o9 Rotary
Evaporator (Buchi, R-124, Switzerland) ﬁqm‘wgﬁ 37°C aaud 2 1 lszmeaonueasen
Mo ldgnaIneda01A504 Rotary Evaporator (Buchi, R-124, Switzerland) Ngaivigil 37 °C (a2ufl

" A A H a A L)
> liidunsaueanaiiin 0.1%) @auh 3 WNNTALDAADI1IA 0.1% a1 l)semeaemueasen

v A . = a VoA o v A
AN TN Hot Plate Stirrer NYUNYN 60 °C aIUN 4 uﬂﬂ‘szmmamuaaaaﬂ AU TN Hot Plate

]
a

. d' 1 = 1 a da g’/ o [ an o d‘
Stirrer NYUHHU 60 °C (FUN 4 lliJL@]iJﬂiﬂLL’ﬂﬁﬂi’Ji‘]Jﬂ 0.1%) i]"Iﬂuuuiﬁ"liﬁﬂﬂ]lﬂl%uﬂﬁ/kﬁlm@

u

v
=

3 <= A 9 1 @ 9 o
HenEs MY VD IVITIMADY (ANDUAUAN) DDNINHITANA fl]gulﬂﬁ'ﬁﬁﬂﬂl!ﬂilliﬂllcﬁﬂ']'
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'
A o

Y
a @ v o a a < @ U
iiunnaldemitgailansasla nimiuhlUimsgilfinameuTs lsniiunuasada Tasld

a

a3 A o 4 a d
Tuvradwuazinu Bneavai -40°C o TN BT Iz¥ia0 1

Q U

= a . . d‘d A\l Qldd' v o t4
MIANHIYUAVDN Drying aid VINNQﬂf’)ﬂﬁ!ﬂ11N‘Il6Qiﬂﬁal?iﬁ‘V]N1Hﬂ1§ﬂ1!!ﬁﬁl!ﬂﬂq€y€g1ﬂ1ﬁ
o [ a A o Aa 2 A Y 1w
‘Lﬂ?ﬂiﬁﬂﬂLlﬂui‘ﬁll“ﬁﬂTuu%Wﬂlﬂﬁ@f‘l‘JNﬂﬂﬂwﬂ%NTmﬂlﬂﬂllﬂlﬂﬂagﬁWﬂqﬂL“I/I']ﬂ‘U
o . 1 I [
5 Brix mum@amﬂu 347U Iﬂﬂ
' A o ' a ' ° v
AIUN 1 (@]’Jﬂ’J‘]Jﬂll) "1mmmsmemumq
U A a . v A 2 A Y 1w 0 .
AIUN 2 1Y Maltodextrin DE10 ﬁ]uﬁ"ﬁﬁﬂﬂﬂﬂ%ﬂﬂmmﬂﬂlﬂlﬁﬂﬁ%ﬁTEJh],ﬂL‘Vnﬂ‘]J 20 Brix
J A a . v 2 Y 1w 0 .
AIUN 3 MY Maltodextrin DE18 ﬁ]ufﬁiﬁﬂﬂllﬂ%uimﬂlﬂﬂllﬂlﬁﬂﬁ%ﬁTﬂqﬂmTﬂU 20 Brix
31/ o [ 3’, U a 4 a ast . . F)
MNUUUIFITANANG 3 E‘T'J“Llil1’)&?]513141]%%']@11!!@1!I‘ﬁulcleJ'IHUIﬂﬂ'J‘ﬁ pH differential L1807
Y] . ' R v - R ¥ ,
hmsanans 3 dauduasesihudwuugyamangurgil 70 °C awrhszmenuauas Tauru
~ Y v d v A . Y o X g A
voared 1niuii lualiiiunedlensesua (Krups, KM75, Mexico) a33AR1NFUA8IAT B
a YA g 3’/ o a A 9 a 4 A ~ A
sususaldtianudu s-7% nmihwmanld lansgdguaniamasiivezgaauiiani
NIYNTN
= a B ., A v Yoy Y o Y v
MIANHIPUAVDN Drying aid ‘ﬂﬂJNﬂﬂﬂi’!mﬂ1WTﬂQ’éﬂfl“r‘iﬁTlN]‘Mﬂ]i‘Yn!!“r‘N!!‘]J‘].lwul?ji’)ﬂ
) [ a A o Aa 3 A Y 1w
mmiaﬂmmuT‘ﬁ'qumuummﬂaaﬂudﬂﬂmiﬁummammmazma%mmu
o . 1 I [
5 °Brix ¥ ueenily 3 d@iu lag
' ~ @ 1 a 1 o v
AIUN 1 (GI’Jﬂ’JTJﬁ]SJ) hh\lmiJﬁ'li“]ﬂEJ‘VHLWi\?
' A a i v A 3 A Y 1w o) .
AIUN 2 QY Maltodextrin DE10 i]umiaﬂﬂuﬂ?mmmammmzmﬂ%mmu 20 Brix
' A a . v A 3 A Y 1w o) .
AIUN 3 U Maltodextrin DE18 fuumiaﬂﬂ1Jﬂ?mmmammwazmﬂmmﬂu 20 Brix
31, o [ 3’; 1 a 4 a ast . . F)
nnwhesanane 3 @aumnineiysinauenls lseniiu Iaeds pH differential 1182

! 9

Y 1] [l
T anand 3 @IuEATer e 3 AU U UUW A (Buchi, B-191,

9 1

Switzerland 19Ny 180 o9fI@IFod Pump 10% 11AZAINAUANDON (Aspirator)
9 9

ll vy A A Y o = d'lrl 91!1 a J o = wa
80% U IANNTNUANNFU 5-7% INUUUINITN LA ﬂamiwmm’dnm‘wmﬂmmzﬂmﬁmm

NNNYNTIN

= o a A qu Y] a a ° ° ° & a
ﬂ15ﬂﬂH1ﬂ'J1NﬂQﬂ')"ll@QNQﬁ!N@iﬁﬂ?1N5@u‘ﬂQmﬁ{]N 70 C 80 C uaz9o C !ﬂunm 120 #IN

meEiraannmssudwuugaaime wag m3sudwounudenlSum 1y
3 A a ) a { 1
azmeifgurgil 80°C Y515 50 ml dnladrsazane 1dldnasanaassuuanaedSuiag 3

kS ) Y 9 ~ o < = J a ~
ml mﬂuum‘lﬂiwmmmuﬂ 70 80 LA 90°C 1WA 120 UIN FUHIUVADANAADINN 10 UIMN
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1 ' 0o < @ g a J a . .
udrnlueraiduiuil  niwh ldimsediSuameuls leeniiulaed®  pH-differential
g’/ o 1 A A 9 1 1 I 4
nnihanSmameuls lvetdunld o nawieg yimaeans vl Taswasaszning wesidug
N e v v A = o
yououIs lweniiuimidong  uaznarlumsldnnwdou  omaumsnldlumsduu

szazrammlddSuameuTs lsetiuanadly 50 % wie A1a3 939

a J wa =
NTAATISHAUTNUANINMENINLASIAN

M3 ziueu s lseniiu Tasds pH differential (Giusti & Wrolstad, 2001)

¥ 1

Wasana/asazaered (Wd 1 nSuazateul 25 ml) Ysua 0.2 ml laviasananos

91U 2 viaea lagvasan 1 111999 19M8aTaza18 KCI buffer pH 1.0 153105 2.8 ml uay
[ Y
vaoad 2 N1I9919R8E15aza19 CH,COONa pH 4.5 151103 2.8 ml 11113 2 vaearhimsnay
Y A ¥ 2y ay & o ES
A01A304 Vortex (Vortex-Genze2, G-560E, USA) Asna Angamgivouiluna 15 vasainiiu
il iammsganaunasinaIue1Ina 520 nm Hag 700 nm AIIATOI UV-Vis Spectroscopy
. v R o A R ) o

(Shimadzu,UV-1601,Japan) Taglsiinamilu Blank adsdaniniely 15 w1 09 1 92 luanasoin
wseuas aufsuaenls lvetiu lugi Cyanidin 3-glucoside TasAmama
monomeric anthocyanin pigment 31NgAT monomeric anthocyanin pigment(mg/l) = (A x MW x DF

x 1000)/e TABM3MUIBAINTRANAUIAIVOIAITANAIDOII A = (A, — A, )KCl pHI1.0 - (A

520 520

~ A,,,) CH,COONa pH 4.5 1@ Tutana (MW) 493 Cyanidin-3-glucoside 11111 449.2 A1 ¢ 130
Molar absorbtivity (NN 26900 azA1 DF (dilution factor) = 15 (&15aAAUS11aL 0.2 ml 19991
Aea1sazate 2.8 ml aulSuIasganeniny 3 ml Taea1 DF muimen (Sinaasgaie/
suada15a70819) Safua DF s 3/0.2= 15 ) Mudn5uaeu 15 lseniiy (mg Cyanidin

3-glucoside/g of dry weight)

a 7 3 A v
ﬂﬁ’J!ﬂ318??1]%%1&!%@\1&%1%68@18“1@

o w v o o o o a L4 3 A
HIAPENRIATINIU 1 N5Y W1aza1ed1 50 ml tagiinAns1enmUs v v

vy A
azae laa181A3I04 Refractometer (ATAGO, N-2E, Japan)

a J Li’
MIAATIZHUTIUANUTY

o o ] d'sl a 4 zg 9 A [ tg a
WAedenaeamsunsenidsnaanusu laslasesdannursuoususa (IR)

(Sartorius, YTC-01L, Germany)

MIVATIEHAE (Yawadio 118 Morita, 2007)

(2

o ] a Eall 4 . ! .
108 19RITUN AT 1Z1AE Tag 191309 Hunter colorimeter (Gardner U Color-guide

15



a 4 a Eal [
gloss) Taa 14 Background dun1umsdinsizy msdasziaasedseu CIE L* a* b* Iagm
L* Y1899 AIANNAIN A a* HUIEDQ AU0TUAL (+) tazdiaed (-) 1agal b* Hu1eDe Avosd
1/2

3 a o {a o o '
Waed (+) tazd@ihtu () udnihoyan a1z 1AM UINMIAT Chroma (C) = (a* + b¥)

azA1 Hue angle (h) = arctan (b*/a*)

a Jd v [ ax ~
N13AANTITUBNTINITASAY (ﬂﬂuﬂmmmwmqum, 2546)

Y H 1 ) ¥ A A
A TNTRNHE D NuUueulszIna 1 nSy azareluiNaavai 80 °C USu195 50 ml

Q Y

1]
A g v

Yy ) ' Y g ~ o 2 ~
ﬂuqﬁﬂiﬁaza'lﬂﬂﬁﬂllﬂ\ulﬂﬁ !,“JJ‘L!!,'JEI'I 2-3 UIN BTN UUNAIUUNIEATHNTNINHIUTNUNIN
' ¥y £ yod Ay ° o ¥
LUHUDULLA m“hﬁqmwgmwm 1 ﬁu ATUIU %NI1TATANY iﬂﬂf;’f@]i (H.UNIZAHNITOIHAIUINIU

CUALATEMHATOUSUAU) x 100

MINAZHRMITDA
a 4 a [V 9 as
M3aTenUSuamen s lyeniiy HaI9INNITILMBENIUBAAIEIT Rotary evaporater
. 1 [ a dAa Jay a 4 aa
11az Hot plate stirrer SIUAUNISIANATALDEABTUA laaldIsNsunsizianuulsUsiunieada
y an
( Analysis of variance, ANOVA ) LUV factorial Jaginsnaaed 2 $1 lagldsunsunieana
1 o r &’ Aa ( an
SPSS 11.5 NFAUANMBONU 95% AATIEHANULUTUITIUNGEDA ( Analysis of variance,
Y 1 1 H
ANOVA ) 1111 one way ANOVA Iag7iin1snaaed 2 aazidfssuinguanutana19uea1ang
Y ax N aa A @
@207 Duncan’s Multiple Range Test (DMRT) laglisunsunieada SPSS 11.5 NszauAw
103U 95%
a 4 o 1 o o 1
MINUNTILHHANTENVYDI Maltodextrin HAZNTLUIUMITVAL (ADULAZHAINUITT) A
A gasa e aa . .
YFnawen1s lyeniiv Tagliisinserianunalsysiuneadd ( Analysis of variance, ANOVA
9 ' ' ]
) U factorial TA8IININAADY 2 1 1A TsUATUNIIEADA SPSS 11.5 NTLAVANVIFDNU 95%
a 4 aa
ez A 1zANULsUsIUNeada ( Analysis of variance, ANOVA ) LUU one way ANOVA
Y 1 1 H =Y
Tagsmsnaaes 2 SuazfTouiounuuANA19URIANAEAI83F Duncan’s Multiple Range
Test (DMRT) TagTlsunsuniaada SPSS 11.5 NTLAUANUFONU 95%
a 4 1 A 1 [
MIAATIZHANULANANVBINUANTANINEAN 1AUA %moisture Y%yield RTINS
1 1 1 a 4 Aana
ATAY A1 L* a* b* A1 Chroma tazA1 Hue angle lagldmsinsizrianuulslsiuneada (
Y
Analysis of variance, ANOVA ) UL one way ANOVA lagiinmsnaaed 2 suazitfseuney
ANUUANAIVDIANRABAIYIT Duncan’s Multiple Range Test (DMRT) aagTUsunsumaada

SPSS 11.5 NIZAUANUFDIU 95 %
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a 4 a ] a 1 v
MIAATIZHHAVDIGUNAN (70°C 80°C uaz 90°C) AplSuaumeouls laeniiuuazainsg
aa aA o Y yaa 4 Aaa .
FInvoINIaNAIUnTEUIUMITILAY  TaegldFumszranuusUsiuneadd  (Analysis  of
y 1 1] H
variance, ANOVA) 411 factorial 1ag311n15Nnaaed 2 41 tazif5ouneunnuana1auodnInag
@167% Duncan’s Multiple Range Test (DMRT) a281151n5umn19ada SPSS 11.5 #seAuA

1F¥01 95 %
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d‘ a ¢ Y a
Unn 4 wamnmi1:Wuagauazanﬂimwamwﬂam

MIANHINAVDINIZUIUMITIHUDMUBAUAZMI TN IMHenFIaTUAF el tou]F laen
=%
o

wouls lyeniiuiuseninghigneendladlddieTasuas eondau anwiou 1fludu

o & A

auiwieiloanunmsaa1sfi3z1I19NssEIMEENIUEARDNIINETENA ANLRI96T1 1AL INsA
Ja X o ) A 9 a Y
woanesUnu l¥TINAUMITIZIHE 2 ¥l Ao sive n1elaussemalnd wag sueniold
quame W wuasnlslunsszirieeniuea Av Rotary evaporator ag Hot plate stirrer &
nanolSummeuls lenivesnwiisdinny (p  <0.05) (1519 1az3Ui 1)TAg Rotary
9 ]
evaporator 8131505 nE1UTuaueu s leeniiu 1duinnan Hot plate stirrer 1193114189910 Rotary
o Y q9 R = v adq v o
evaporator 1agnannsuallsanuauiiglumssziveans wedanalvganginlelumsssmeadi
° . 1 9 [ ! ! o o [l
(37°C) 18 Hot plate stirrer 1 1@ 1¥aa1mausolunmssyime Fsnnuiounlvogn 60°C Faly
ad VR o q ¥ a a A Y ' .
gurginganvehlduenls leeiugadeliiioswnanudeouwnnai uag Hot plate stirrer
[ ] a A =2 o Yy a = a d‘ a
lilaszuuileamilou Rotary evaporator 3991 1inansgaydenouls laeniuiiosnninanisosn

=

a o a ' 4 a [ { ]
FIAFUIINOONFAUNINAI Haziiiadninuen 15 lsentiuilu polyphenolics #1'litades azdl

=

uur Tiufezifa decolorized Wiomsaatedalusznienszuaumsuilsgl (Markakis, 1974) @

a [l 1 N.. 5 <3| “qe
QUMY 061991 N15U3901113 cyanidin - glycosides 3¢9 hydrolyzed 11hilu cyanidin
aglycone (Seeram, Bourquin, & Nair, 2001) H4e0ANGNVNUITIVDS Kirca Lag AL (2007)

a < 1 [ a 3
Anbwavesguunil USumvewds uaz pH aonnunsnIveeu 15 leriinyeuiaunson
1 = a <3 A I 1 o = Y

wun Usuaweu s wenfiuvesuvsauasennidsuiavesdaay pH uana1any aeldany
9 A o a A I Aaaa v o o =R A A [ 9 A
Fouh 70-90 °C tAamMsdoNaaiulgnsesudunia uiesmave wdwazanuioun

Y
A KR A o

mndudmamlddSaneu s lsetivanas
dl d' 1 da A 1 =Y
MNHANINAADI (M13190 1azgU 14) WuN nsauednesiniinanelsumuonTs la
a 1 v o w =Y 1 [ 1 Jda
eiued Nled Ay (p=0.05)1ABITNITLHYLONIUBATINAUNITIANTA LOTADITLA A1NITD
[ a 9 1 A ~ 1 ' d A ?z’z dy A
Sawweu1s lweiiu lduinninasmsszmeoniuean lilansa usanssiia Nailiio191ANITA
sa d . A a s 3 Y q ¥
noaApsUA 11U reducing  agent 1ie TauNAIAZINAIZYNOONT lad0E19510152 1A 1N
1 a o Y a ] o ann 1 9 =2 d‘ [
laTasnuozaonunsondauildoondgou iansohlgnsene 114 Jeawnsofazin
YsunaweuTs leeniinld HaaoandoanunuIseuss Majchrzak Hazane (2004) NANHINAUDS
da ] I a g’/ o [
niaueanssiaaenuTuaITAIUEYYAD AT NINNAVDINAWALI UV WU HAVDINT 15

Ja A v A ' A 2 v a
ﬂﬁﬂll@ﬁﬂf)iUﬂGluﬂaiil'lmﬂﬁ'NﬂullWﬁ@l’f]ﬂ’lﬁlWNﬂlum@@iﬁuWﬂlﬁ’lﬁ@nu@Hﬂgaﬂﬁﬁg
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d' a = a 3’, v 9 asn
AT NN 1 ﬁ%umueuiﬁ"l%muuazﬂ‘%mmﬂuaaﬂmwmwmmsnmmamuaama 2199

YSuawenTs laen
ABMITLINY s Hu
NIALOTADTLA
PNIu9a (mg Cyn-3-Glu/100
ml)
13ila 7.94° % 0.05
Rotary Evaporator : .
la 11.61'+0.41
Hot plate 1aila 6.72°+0.21
Stirrer la 7.75° £0.30

a,

NG HANITNAADAUIAAIAT Mean T SD uaz "' ApAuRAsfiUauondInNUUANA
9
Aued s Ayn1eda (p=0.05) vosSmameouIs lvsiuuazSnailuednnamua luua

o o Y 1 Aa o a A 1 (] 1 1 o
ATADANUN IFITNTISIHIANFUAN UILAZIANNSALDEADTUA (1?{!,&?]3 ulllclﬁ) UANHNNU

15 ,
lansn
- 11.61 -
(= LagAasUn
-
wl
B2 g0 7.94
A o
= “
a 3 m laildnsn
= £ 5 LaRARsLA
=z
<
0
Rotary evaporator Hot plate stirrer
as
I6N155 L MtLlanIUaa

d' a U A % v T
sun 1ﬂ‘%mmuauiﬁ"lmﬂmwummsanﬂmmﬂaanmﬂﬂ HAIWIUNIZUIUNIFSLHigOMHoa

U Q
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MSANYINAYDL Maltodextrin HaznszuIUMsinuAgyaManelsmnameuls lreniiv
1 =) A %
uazAensanInasniiaga
INNANIITNAADY (113199 2 Az 31N 2) WU Maltodextrin  (DE10  uay DEIS) uag
o Y A 1 a dd‘ 9 A o 1 A v o w
nszuaumsiuialinanelSunameuTs lsoiuvewwsdn lannuldonina egndiiedingni
ana (p <0.05) WIFNINATANAN lMeEU Maltodextrin  (Control) HnsgaudotSuiauonTs lo
a =2 ' A v o W aa < & dy A Ul a <]
eIIUNINDY 65.14% DENUWBAIAYNNADA (p<0.05)  NIWeIINUOU ]S lartiuilu
. = ' =2 ) ¥ A a v '
polyphenolics ¥ lterdesuaziivur Tiuivzimamsaatsarluseninanszuaumsuilsgil

a 1

(Markakis, 1974) NQ#9iigd 081219U 115133991113 1A cyanidin glycosides 9290 hydrolyzed

iy cyanidin aglycone (Seeram, Bourquin, & Nair, 2001) Tuvazinean ldnnasananay

Drying aid azamnsasny USuameu s loeniinlaa Maltodextrin Uamauinegsznitauils

L1l

=) 1

o 1 = 3 R a ad Aa

(DE ¢) taziiaia (DE g9) d9ausaid)y film-forming  Tagazinalanungnianusag

1 Y Y = ] = Y ya 1A
HoRua1510113 (Encapsulate) Beamnsogizanmsguiasananiiziiadon laillued1ed naz

= [ d’ k [ =3 a 9 d'
HIFINETANANHAN Maltodextrin DE10 @150 5ns1f5una nouls laeniiu' 3 lduiniga
MR 82.34% AIUAIY HITINANTANANKNAY Maltodextrin DE18 a131505a11S uauen 15 Ty
i u 1Ay 65.48%1A8a1A9IUIT8VOY Bangs AT Reineccius (1981) WU ANuamsaly
[ ] Y Y
msSnmsUsznounlinausaves Maltodextrin 1149z YUBYNUAT Dextrose Equivalent (DE)
& 1 ) =\ v 9 A A d’ A 49!
9 WU Maltodextrin DE10 - Ianua o lumsinyians 1inausaafiga (e DE  1Wuay
Y 2 3
(DE15 , DE20, DE25 itag DE36.5) Aue1w15alumssnuinausanizanad 1ag Rodriguez-
o I
Hernandez, tazae (2005) 1@¥1m15ANY maltodextrin DE 10 1tag DE 20 (3]u carrier agent Tu

a

MIWAA cactus pear juice powder “T?Q‘W‘LI’JH maltodextrin DE 10 11113013u& 11 cactus pear juice
powder ANHADNINNT1M3 14 maltodextrin DE 20 maltodextrin M3if DE gaaziianuiealase
pungiauv10enUeIM IR ILUNUNDE 1312 maltodextrin Hura Tuanaduiiosninilu
Taseadremedy wazaziinlfnseeendiatuved aldehydes NauiTaluluana Fedenald

Taseadngads l)sznnemsIdanudeuveanszuiums (Ersus 4ag Yurdagel, 2007)
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~ a a [ A o 1 @ o Yy 9 A
ATTNN 2 ‘]Jﬁi]']illLL’f]uI‘ﬁll“]ffl"luuﬁllf]\iﬁ'liﬁﬂﬂl‘ﬂﬁ’f]ﬂ‘JNﬂﬂﬂ’ﬂuLLﬁ%ﬁﬁQﬂTﬁﬂWllﬁﬂﬂ’Jﬂlﬂiﬂ\i

PULHIV VYDA

oo YsmnameuTs lyeniiu
A0E19 : — —
NDUNTITNULN NaNNIT NN
Control 16.64" +£2.90 5.80° + 1.60
Maltodextrin DE10 13.76" + 0.30 11.33" £ 1.41
Maltodextrin DE18 14.04° + 0.84 9.20"+0.37

** HINYIYIR HANTNATDAULTAIA1 Mean T SD
a, ab, b, ¢ A A A = ' [ 1T Ao o o aa
ABAUNTENUILDNDINNNLANANNUDINUTITIAYN DA (p=0.05) VB3
a a g’/ 1 19 o [ a @
WSuaweuTs iy uaziSuailusannarualuudazasauiiaald Maltodextrin A19%HANY
[ A 1 o Y a | a
waz vileveweu 15 lyeiuneunszuiumsnuie wwaatudSunamen s laetiu mg /
v A I ) 1 o o a g
511050 TANAGUAY (ml) tazd i udI9819MaINTLUIUMI T dzaai S e

uou1s lweniiu mg/ g vomsan lannasanaEudy

20 ]
W Nauni

RS
15

10 | vAann

uma

Ui avislaen iy

Control Maltodextrin DE10  Maltodextrin DE18

win Maltodextrin

VYN
(3 1 ' o a I =Y
wxexyignemn Pinamewlslaentiu dredanounszurumsiimis szaadlulsuaonTs
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A = N = o Y A v Yy A A 3 ~
AT NN 6 ﬂ']ilf]JﬂEluLHJﬂﬂﬂlﬂﬂﬂ?ﬂWﬂ!L!ﬂuTﬁqcﬁﬂWUHﬂl@\iPNﬁﬁnﬂﬂWiﬂHlT‘i\‘]lLUUqﬂJi}ﬂﬂWﬁ ﬂWWUﬂWii‘Hﬂ?WNi@UWQTMﬁQN 70, 80 Lag 90°C HJHL’J'G1 120 UIN

e PSunaweuls laeniiu (mg /1)
i)
GRRERN
qanigh 0 10 20 30 40 50 60 70 80 90 100 110 120
{©)
23.64 24.00 23.34 22.27 23.62 18.88 20.17 18.47 18.05 17.48 16.93 13.65 14.75
70 (100 %) (101.52%) (98.73%) (94.20%) (99.94%) (79.88%) (85.31%) (78.15%) (76.38%) (73.96%) (71.62%) (57.74%) (62.38%)
23.68 21.90 19.71 15.64 13.77 12.34 11.87 11.84 6.76 6.18 5.55 4.42 2.64
Control 80
(100%) (92.47%) (83.21%) (66.05%) (58.12%) (52.11%) (50.13%) (50.00%) (28.53%) (26.11%) (23.41%) (17.39%) (11.16%)
23.90 16.27 13.78 12.79 12.66 6.24 7.86 6.36 4.40 5.57 4.83 4.48 2.56
% (100%) (68.05%) (57.64%) (53.52%) (52.96%) (26.12%) (32.88%) (26.59%) (18.40%) (23.31%) (20.22%) (18.72%) (10.72%)
7.49 8.32 7..81 7.77 7.42 7.37 7.17 6.99 7.09 6.80 6.56 6.21 5.43
70 (100%) (111.01%) (104.20%) (103.68%) (99.11%) (98.34%) (95.70%) (93.33%) (94.68%) (90.77%) (87.63%) (82.93%) (72.49%)
Maltodextrin 7.70 7.34 7.48 7.59 7.30 7.86 7.02 6.40 6.34 5.77 5.77 4.90 5.26
DE10 %0 (100%) (95.33%) (97.23%) (98.62%) (94.91%) (102.07%) (91.24%) (83.14%) (82.37%) (75.02%) (74.90%) (63.66%) (68.32%)
6.50 6.65 6.63 6.34 6.04 6.00 5.10 4.44 4.17 4.17 3.82 3.17 2.98
% (100%) (102.35%) (102.03%) (97.58%) (92.90%) (92.34%) (78.51%) (68.33%) (64.16%) (64.13%) (58.76%) (48.75%) (45.88)
7.32 7.13 6.93 6.78 6.25 6.75 6.47 6.74 6.14 5.89 5.33 4.91 5.07
70 (100%) (97.28%) (94.66%) (92.35%) (85.35%) (92.13%) (88.28%) (92.04%) (83.85%) (80.44%) (72.79%) (66.99%) (69.26%)
Maltodextrin 7.31 6.54 6.32 6.20 6.23 6.26 5.91 5.72 5.73 5.34 4.88 4.67 4.49
DEI18 %0 (100%) (89.43%) (86.45%) (84.87%) (85.23%) (85.67%) (80.82%) (78.26%) (78.38%) (73.31%) (66.79%) (63.92%) (61.51%)
6.71 5.64 5.30 5.05 4.44 4.42 4.27 4.41 4.40 3.52 3.34 3.31 2.91
% (100%) (84.06%) (78.99%) (75.22%) (66.22%) (65.93%) (63.56%) (65.74%) (65.64%) (52.47%) (49.75%) (49.26%) (43.37%)
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A A a = o 4 ' A Y Y =~ a < ~
ATTINN 7 mmJa&lumJawmﬂ?mmuauiﬂmmuummmﬁmﬂmimumuuuwudaﬂ V]WTL.!ﬂTiGh’iﬂ’ﬂiJi’ﬂu‘VIQﬂ!ﬁQﬂJ 70, 80 Ly 90°C Wuran 120 N

na

PSanamenlslaentiy (mg /1)

ai)
foes
qanigh 0 10 20 30 40 50 60 70 80 90 100 110 120
{©)

55.11 54.85 54.06 52.48 5221 50.84 49.96 48.04 46.56 45.99 4334 41.08 40.97
70 (100%) (99.52%) (98.10%) (95.23%) (94.75%) (92.25%) (90.66%) (87.17%) (84.49%) (83.45%) (78.64%) (74.54%) (74.34%)

Control 55.11 45.57 43.15 41.77 37.68 34,71 28.96 26.50 23.61 23.33 19.04 17.44 13.97
% (100%) | (82.70%) (78.30%) (75.79%) | (6837%) | (62.98%) | (52.55%) | (48.08%) | (42.83%) | (4233%) | (34.54%) | (31.64%) | (25.35%)

56.18 52.98 50.68 45.99 43.15 39.54 39.19 32.06 2428 18.85 15.94 13.31 8.60
% (100%) | (94.29%) (90.21%) (81.84%) | (76.80%) | (7038%) | (69.74%) | (57.07%) | (4321%) | (33.55%) | (28.37%) | (23.68%) | (15.31%)

12.49 12.04 11.90 11.30 11.25 11.13 11.11 10.83 10.70 10.45 10.45 9.17 8.44
70 (100%) (96.42%) (95.25%) (90.47%) (90.08%) (89.08%) (88.92%) (86.72%) (85.66%) (83.66%) (83.66%) (73.44%) (67.60%)

Maltodextrin 12.20 11.80 11.60 11.43 11.33 10.98 10.36 9.88 9.99 9.52 8.88 8.51 8.05
DE10 %0 (100%) (96.78%) (95.12%) (93.72%) (92.86%) (89.80%) (84.97%) (81.03%) (81.92%) (78.02%) (72.80%) (69.77%) (65.97%)

12.49 11.58 11.53 11.17 10.85 10.62 9.70 9.18 9.19 9.01 8.04 6.78 6.05
. (100%) (92.72%) (92.28%) (89.45%) (86.89%) (85.05%) (77.62%) (73.50%) (73.61%) (72.13%) (64.36%) (54.29%) (48.44%)

10.97 10.62 10.23 9.99 9.80 9.23 8.91 8.84 8.53 8.33 7.79 7.60 7.37
70 (100%) (96.76%) (93.27%) (91.07%) | (89.30%) | (84.09%) | (81.20%) | (80.52%) | (77.72%) | (75.89%) | (70.94%) | (69.27%) | (67.17%)

Maltodextrin 11.10 9.45 9.29 9.04 8.76 8.93 8.50 8.47 7.86 7.69 7.43 7.05 7.05
DEI8 %0 (100%) (85.16%) (83.74%) (81.48%) (78.95%) (80.48%) (76.62%) (76.29%) (70.83%) (69.31%) (66.99%) (63.50%) (63.56%)

10.64 10.16 9.41 9.46 8.96 8.58 8.57 8.40 7.94 7.47 7.74 7.24 6.48
% (100%) | (95.51%) (88.43%) (88.91%) | (84.16%) | (80.64%) | (80.56%) | (78.93%) | (74.59%) | (70.15%) | (72.74%) | (68.05%) | (60.92%)
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A10814 gaungi (°C) Ae3aFIa (i)
ARENMIIIURY | MIFIRMSTILT
MUY INA nuunuroy
70 150.82 228.13
Control 80 61.12 73.30
90 41.99 74.41
70 252.79 236.98
Maltodextrin DE10 80 180.86 184.07
90 114.04 131.73
70 201.18 180.61
Maltodextrin DE18 80 169.19 167.71
90 102.19 167.74
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