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Abstract

The objectives of this research were to investigate the effect of partially substituted sucrose with
glycerol and sorbitol on mass transfer during osmosis, drying kinetics, moisture sorption isotherm and quality
of osmosed air dried papaya during storage. Papaya slices were soaked in 40, 50 and 60 °Brix sucrose
solution, respectively, for 5 hours each. In 60 °Brix solution, partial replacement of sucrose with 10% (w/v)
sorbitol (Su-Sor) and 10% (w/v) glycerol (Su-Gly) were used as osmotic solution compared with the control
containing only sucrose and reference with partial replacement with 10% (v/v) invert sugar (Su-Inv). Su-Gly,
Su-Inv and Su-Sor presented higher water loss, solid gain and weight reduction compared to the control
(»=20.05). After osmosis, papaya slices were dried in a hot-air dryer at 60 °C until the weight of sample was
constant. The drying constant showed that the values were in order as follows: control > Su-Sor > Su-Gly >
Su-Inv. Among three mathematical models (Page, Henderson and Pabis and modified Henderson and Pabis),
Modified Henderson and Pabis was found to be the most appropriate model to predict the drying behavior, at
60 °C, of all treatments. During drying process, the control presented the lowest g, reduction while the
shrinkage of the control was higher than other treatments. The hue angle of four samples was similar while
the chroma was varied. Monolayer moisture content () of dried products was calculated by applying GAB
equation to moisture sorption isotherm at 30+2 °C. Su-Sor and Su-Gly had higher M than the control and Su-
Inv. The microstructure analysis, using scanning electron microscope, of dried products showed that the cell
structure of Su-Sor and Su-Inv was similar, but less shrinkage compared to that of the control. The results
from the quantitative descriptive analysis showed that sensory characteristics of Su-Sor were as good as Su-
Inv. Finally, quality of dried products, during 8 weeks of storage, was determined. Su-Sor exhibited lower
hardness and cutting work compared to the control. The remaining lycopene content in Su-Sor was also

significant higher than that of the control (p=0.05).

KEYWORDS: Papaya, Polyhydric alcohol, Glycerol, Sorbitol, Osmotic dehydration, Air drying
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YSnannusu taza water activity Tuszrinamseuuis nazanuansalumsdiswlgnseves
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Y
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2

=h.

un

v
(Y4

YUABUHAZITAUT UM TIDY

(44

2.1 InghutazanvAvesnzaznean
@ 4 o'dy 1 =\ =R A
UZAZNONUFIDAUAUATDIINAAIANNIUIA NTAUNNA TUFIUADUNNTIAN W.A. 2554 DINUIAY
g’ % a [ A A A A dy aA
WA, 2555 minralszune 2.5 - 3.0 Alansy nlaenlidwerumae iemelunaliduaseuruynasa
Y i1 4 4
Nawa szozmagnrileluaes (ANAANT /340, 2545)
a d a 4 v 4 ® ' o a
I512HUTIUANVFY (AOAC, 2000) A1d11521U CIELAB @2819504 Color Flex” t111a4i 1410
a S A Y qu/ 9 a L)
LeN D, YN0 10° USinaveandsiazats 1ananuadie hand refractometer Usanansaluginsadain
- 9 [
(AOAC, 2000) HALANNLAYIVDIIIDULALNDAINIATO Texture Analyzer (TA-XT2i, Stable Micro Systems

o S a ¢ i q9 wa lq ¥
Ltd., UK) $1M3naasd 3 $1 asizvinaiie lgsenuanianiamennuaziniivesnzaznonldnaass

2.2 finvpave I sMIvRaINFaneMIMNNIAMNIIUISHINIM o0 a | NTa
o s & & 2
aanazilennldenuzazne Huuzazneauvye U uFUYIA 15 x 1.5 x 7.0 cm.
] A 2 a A = 14
urpuzazne luasazagnaunilszneuaIenIa®asn 1.0% (wiv) vazuAEeNAan 15a 1.0% (w/v)
& & v 9 S A A =<
Wunare 1w udrdunzaznelutindea 10 W denvwsuzazne luasazateylasd
A a gy AaA 9 ~Aq Y < = % 1 ]
Ngurigivies  aggamgiliuauvesansazales Insan 1wy 55 esruxamed dnsaIuNzaznode
I as a ast o dy
grsazareiiu 1:3 wlsIsmseea ludsa 2 35 Aeil
A, (Y [l a 4 cy
1. 775 single step: u¥fI0619luansazaeg Insaanudndu 60 o3rmUsng Tasnaunuiinia
] 2’ a ad I o
g IasaudIu [10% (v/v)] Aaeniaaduisa ifunal 15 $2lua
a ] (] a 4
2. 7% multiple step: us@r0619IumsazaroyIlnsannududy 40, 50 uag 60 IANUING

o ' Yy v o A o Yy v a ¢
MUY L’mﬂuﬂﬁll‘]ﬁﬂﬁ'lll!ﬂlllelluag 5 G]f’JTiJ\‘] Tﬂﬂmmummmmu 60 BDIMUINY

Y v
o 1 o a ad
ﬂmmummacﬂﬂiﬁmﬁmu [10% (v/Vv)] %38“1@1@1@“03@]

Y
) a

Ad A 9 = a A A
Maraudsanlsluminaaeunsoulas@unsadasn 5% (wv) luasazareslasaniny

a =

Y 9 a @ ) Yy 4 ) ~ o 2y
UUUY 60 DIAIUITNY uaﬂﬁmmiauﬂqmwgu 80 oA uyased  11ual 10 wIn mﬂuu’mm"h
A a9 @ A Y a Jd 4 .
Ngungiivosuu 3 Ju e ldinans laTas ladedaauysal (Sritongtac er al., 2011)
v

a 1 a o a a <

GlﬂG]111fﬂﬁiﬂEJ!‘ﬂll’JﬁﬁTﬁﬂlﬂﬂn%ﬁ%ﬂf]ﬁ’)ﬁlﬂWiﬂﬂﬁIﬁJ%’ﬁﬂ\‘l 2 ’J% ﬁﬁ@ﬂﬂWiﬂ@ﬁIN%ﬁlﬂumﬂ1 15
o o J 2’ J A 3 < . .
GIﬂIiN mmmmmiqtygﬁﬂm (Water loss, WL) mﬂmwwfiumawamm (Solid gain, SG) g

Y 1 v
AMIANAUBNNTIN (Weight reduction, WR) HIF1UIUAIGUMSIN 1, 2 1182 3 MINE1AL
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Mo x Xwo) — (Mt x X
Water loss (%) = (Mo wo) — (Mt W) o (1)
Mo
Mo x Xst) — (Mo x X '
Solid gain (%) — (Mo x Xst) = (Mo x Xso) ... 2)
Mo
, , (Mo - M)
Weight reduction (%) = ——+—> . (3)
Mo
A b4 v T A g ™y
o M, = WIMINAIDEIUTUAY (NTN)
M, = ihminfmesnfidiumsood ludauda (nSu)
X = 99mUSAFsuaUY0IEI06

SO

X, = samusndgamevaimsooa Tuda
X, — e s udureadied (% Tﬂﬂumumﬂﬂﬂ)
— nannusuvesiioiundamsood Tuda (% Tﬂﬂﬁmﬁm‘ﬂﬂﬂ)
NAUUNUNITNABDIUL Completely randomized design (CRD) FIAINAABIE N TAT AN

a0e TaenlssumeunnuUanA19sE IR asNTZAUANUEDNY 95%

b ¢ b ¢
2.3 Anywavesmsnaunuinmaglasauadiudlagsesinea narsesea Hazi1NadUIANDINS
MemIamIuszrIamseealuda
' Y v

I HUFIDINVLASNBUFDUUVY multiple step  TABNAUNUIINAY IATAVNAIUNITLAVAY
Y 9 a s 9 a a 4 a 9 1 = 9 o [ o
UL 60 DIFNUTNG AeNDA LlaaTnieanodna 2 ¥Ha lAun naweIea 10% (v/v) Mddnansal Su-Gly

A Y o @ o = =} o 9 3’
HAZFOIUNOA 10% (wiv) Mdaydnal Su-Sor nlFsumsudumsnaunuglasa 10% (v/v) @818
a Aad { [ oy a 1 1
BUAIA (Su-Tny) Lazganuaud lilmsnaunihaiaglasd (Su) AAMUMINONUIAITIZHINMT

a I ) o 1 & o { o w
poa lugeailunal 15 $11ue TagA i WL, SG 1ag WR FaMmuianaumsi 1, 2 uag 3 udiay

9
o o A 4 Aaa
TUAUNTNAABULL CRD 1113 NAaedd1Nd AAs1zrnan1eana uaziSeuiounu

HANANTENI19A 1R A8 1A8 1Y Duncan’s new multiple range test NAUANUTDIU 95%

° ¢ ° ¢
24 fAnywaveamsnaunuinmaglasauisaIualgsesinea natyeyoa HaziinIaduIsnne
FAUNAMANITMIOUNNA

v v Y v
w3 sudIve AU luTuaoun 2.3 :niueuuidiIsganiumMsooa Tuda (Uszuia 500

a

o 3 . { < 1A t%
niu) MedgamInaaIdledouaniouNgungil 60 o uwalBod AM5IaN 1.3 wasaeIWIH uin

QU

oy o @ 1 o a o o oy @ { o 2’ as.l'
umuﬂeummammzazmma@mmuuﬁ'a UNTLNINAANUNTIHUNAIN MINTNAB0IFIEH 1Y

Y v
ﬁ%}NﬂiW\lﬂﬁ@‘ULLﬁ)\ﬁ81{?31\15@51?{31!?17]111%1! (MR) ﬁmammsamﬁ’q TagMuian MR Ulﬁg]}ﬁnﬂﬁuﬂﬁﬁ
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4 Llﬁgﬁ%}Nﬂﬁ1V\|§$W’jN InMR ﬁﬂl?ﬁ"lﬂ?ii’)ﬂLlﬁ}ﬂlﬁﬂﬂ"l?hﬂﬂﬁcluﬂﬁﬂﬂllﬁﬂﬁ]?ﬂﬂ’ﬂﬂ%ﬂﬂlﬂﬂﬂi??\l

(Koo TRBAMIUSATIMIOUURIDINTNMIT 5
(M: — Me)
R=——o0H 4)
(Mo _ Me)
1 Y
e MR = 9asidIunnuiu
v v Y
M, = dsmannuduinaila q (Tasiminuia)
2 [ Y
M, = USunaanuduisudu (Taethmiinia)
Y [ Y
M, = dsmaanusuiauga (Iaetimiinuia)
Drying rate = -d(MR)/dt .dry solid
= -d[exp(-kt) ]/dt .dry solid
= keexp(-kt) .drysolid .l (5)
i1 Y
e MR = 9asidIunuu
t = nalumsouuiia (#Tu)
k = A1A9NUeInITeua (1/421u9)

o o a ¢ A, ¢ v ) o
Fl]1ﬂu‘L!La't’]ﬂll‘]J'IJi]’la'ENT]’Nﬂm@]ﬁ’lﬁ@ﬁ Lﬁﬂ'ﬂ’lu'lflﬂﬁuWﬁﬁ’lﬁ@]ﬁﬂl@Qﬂ’lﬁﬂﬂl!W\? Iﬂﬂiﬂfl!ﬂﬂﬂ’]aﬂ\‘l

a s Y & A n =
naaalarmaas 3 uuy ldun Page Gmugﬂgmu MR = exp(-kt ) (Page, 1949), Henderson and Pabis §q3

gﬂLLU‘iJ MR = a exp(-kt) (Henderson and Pabis, 1961) 1ag Modified Henderson and Pabis Gd]ﬁﬁg Iy MR =

a.exp(-kt) + b.exp (-gt) + c.exp(-ht) (Karathanos, 1999) Tagiifi1 a, b, ¢, g, h iaz n 1Wumnsn luuuuiiaed

1 I~ 1 I 1 ~ a o 1
At Lﬂul’mﬂuﬂﬁ@ﬂuﬁﬂ Hagn1 k uJummmmnwamtﬁ’q WATNTUIANUHVUISTUVDILU VDU DS

[ a Q‘ 1] o 4 1 1
puuNMEN L aNTanaUNUS (correlation coefficient, r), fi1 Mean Residue Least Square (MRS) LA AN

Root Mean Square Error (RMSE) Tagunuiiaosiitiunzanazdosldair ga A1 MRS uaz RMSE f1 &9

A1 MRS 1ag RMSE f1UIUAIauNI5N 6 11ag 7 aua1al (Korsrilabut et. al., 2010)
N
D (MRegi—MRpre.i)’
N -1

MRS =

I —n 2
RMSE = [WZH(MRpre,i— MR expai)2:| ............... (7

118 MRS = Mean Residue Least Square

RMSE = Root Mean Square Error

)

MR_ = MR1dnminaassvesdoyayai i

exp,i

D.

MR . = MR Ndonnuuuiiaesvestoyayai i

pre,i

N = Swoudeyamsnaaeg



15

v

b ¢ o ¢
2.5 ANHINAYDINITNAUNUINMAYEIATAIEIUAILFO3TNBA NAITOIEA HAZIIMAdUITNABNS
d‘ a v d 1 t4
aguuasgumnus AN uN sz IS UNKY
= Y 1 2/' A v ag 3 A Y o 1 A a

IS BUAIDENTITYANITNANOIAIITNT TUTUADUN 2.3 DUUNIAIDINNQUHNYN 60 DI

alFod LAIGNAI0819TLHINMIBULRIARDANAT 16.5 ¥ TN ($2 TN 0,2,3.5,5,6.5, 8,9.5, 11, 13.5,
[ F4 v
15 uaz 16.5) Taglddoyaninnsimsovudedlaludunoui 2.4 lumsiadonyagudiodiaudaia
E4
gulAaIe 9 A9l
a A
2.5.1 YSuaanusu (AOAC, 2000)
1 4 an 4

2.5.2 A0 LOANIANIYIAT DI Water activity meter (Novasina, Switzerland)

253 mdluszuy CIELAB #181A504 Color Flex” (HunterLab, Virginia) unasfiudiaua D,
YUNO 10°

o @ v I % 1 1 o a a % I

2.5.4 M31ARIV9IR19614 TABAUAI0819N D ULATHAINTOUUTY  AAT1EHYTINATVBIRIDE1S

Alasuualaslanmsenuita 41835 n-heptane displacement (Yan et. al., 2008)
Y

MUHUAITNARBUL CRD  111A15NAA09A 0441 AT 1zHNan9ada wazlssuieuainy

1ANA19521119A 1R T8 1% Duncan’s new multiple range test N5EAUANAONY 95%
g ia g a ad
2.6 ANV INAVDININAUNUINMAIATAVIEINAIBTOI NG NAITOIOR HAZHINADUIINABAUNIN
VoINANHUNULALNBUTDNB IR
= v 1 Qs}l d' ] = [ 09/1 d' v 3 Y o L] d‘ ]
IATONAIDINIITYAMINAOUTUALIN Y IUTUADUN 2.3 1HAIDINUUOVURIAIOI TN IUNT

a =

A o 4 Yy 9 ) ~ A (a & v
ﬂ@ﬁiu%ﬁﬂﬂﬁ%ﬂﬂﬁﬂ@@ﬂﬁﬂﬁf‘]l!‘V]QiLl‘l’qu]ll 60 oA LY ALY iluuﬂ’:*mmmm%utjﬂmﬂﬂizmm 16%
:j v A kY 1 [ dy
(Iﬂﬂu”l‘ViL!ﬂl‘]_]fJﬂ) L!ajﬁﬁﬁﬂﬁﬂﬂﬂmﬂTW@Tﬂ € PNU
b~ J 1 4 Aan 4

261 UTNAUANUFU (AOAC, 2000) LALA1IBINDSLBANIAAIBIATEY Water activity meter

(Novasina, Switzerland)
) [ Y

2.62 anwaninlumsnasunveati Taon1sian1 spin-lattice relaxtion time ('H NMR T,) @2@

1A504 nuclear magnetic resonance spectrometer (Oxford Instruments, California) (Sritongtae et al., 2011)
a 3’ a Y] 4 [ 4

263  Usmanhwaglasa nglaa uazdynIna lunzaznedauaznandusinmezdilas
A 4 ] 4
(FUAY ABIAT D4 High performance liquid chromatography (HPLC) A®a3U Prevail Carbohydrate ES U11a

a A A A d 1 = 4 2’ @
250 x 4.6 Uaalung W\lﬁlﬂ'ﬁ@u‘ﬂlﬂuﬁWﬁWﬁNi%ﬁ’ﬂ\?ﬂgcﬁiﬁquqﬂﬁa Lgazmﬂﬂﬁmﬂaaau (69:31) 99131
a aa 1 ;’f a ] L 1A
M3 Inavesas 0.9 daaaasaourii aellsunsuuuy isocratic AIUANGUHANVEIRDANY IHDEN 25
a Jd a :’ Y a . . .

pamraiea AnszidTahmalagiamsnssiaaedie evaporative light scattering detector (ELSD)
an = g 1 v
1M IRTINAIBe19AALa391n AOAC (2000)

2.6.4 Mdluszuy CIELAB @201n504 Color Flex” (HunterLab, Virginia) unaasiuilaues D,

YWD 10°
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v

v @ a o 4 o I a a
2.6.5 ﬂﬂlﬂ”lW‘Vl"N‘]Ji%ﬁTﬂﬁﬂJNﬁ"UﬂﬂWa@]ﬂﬂ!“ﬂlﬂW”&ﬁﬂﬂTﬁlﬂJﬁg{u Iﬂﬂﬂﬂﬁ@ﬂl%ﬂWiimuﬂgfﬁﬂ
anaduasITzAUANIGY 0-10 (descriptive test with scaling) Usziliuanbmzalsingaumsinanan ns
@ [ dy v W a a o 4 vy A =] o
AN ANHUSIUDTUNT LAZTAVINVDINASNUN (NANUIN N) GLﬂflﬂTlﬂﬁ@‘]JV]NTuﬂTﬁNﬂNuﬁnu’Ju 20 AU
v v J
2.6.6 amgmxmaﬁmgmmmwaamazﬂaéfaﬂ scanning electron microscope (JEOL, Japan)
o w ' 1w 1T ad a 4 Ja = Y a
fdavets 150 i adng lildusadidnasen 15 flalaad (nebigns aueiunila, 2553)
Y
6i,J}'E'J 2.6.1 1182 2.6.4 MNURUMTNAADILUY CRD MINITNAQDIS NG 6flj’t’] 2.6.2 8% 2.6.3 IN
Y
LHUNITNAADILUY CRD MINITNAQDITDIH "i’ljﬂ 2.6.5 MUWUNMINANDILULY Randomized complete
. a 4 aa = ~ 1 1 1 = 9
block design (RCBD) AAsizvnanana uazifSoumeunnuuana1eseaanunae lagld Duncan’s

new multiple range test AszauAMUFoNU 95%

z d : a ad

2.7 ANHINAVBINIINAUNUIIMIAEIATAVIIEIUAIBYBIUNDA NAIBDIOA HAZIHINIABUIIINAD
d d ¢ ad a o d 1a b4

uog@IvITOINTU lo I SNV INAATUNU AZNOIFBNOLNHS

<} a o 4 a dy g’ v A [
NuRanfuRnganITnaast (Usnaanuruilszanm 16% JTesimiindlen) 2.000 niy Tu
A A o & ' { v J 1 3 1 { a
equilibrium chamber NHeFAzABINAOOUAITIIAAIANUTUFUINS IUFIAUA 10-90 % NQUnYil
9 9

H H Y A
30+2 esAualBod (@159 2.1) Tuimimindlesanniuaniminasih naaesdesst 1intuly
1UVT1899909 BET 1Az GAB NL@aIaedunsf 8 1oz 9 #ua1aU (Labuza and Altunakar, 2007) 10

J J J o ad o 1 .
ﬁ%JNﬂJfJﬂﬁl%@i“ﬁ)i‘l"l%ullﬁlicﬁmin HAZNIUIYAT monolayer moisture content

[
v A a =

mseh 2.1 fﬂil@%‘ﬂﬂﬁ1iﬁgﬁ1ﬂ!ﬂﬁﬂaﬂﬁ’3ﬂﬂmﬂﬂh 30 99l e

L] U

e a. _ %?ummiﬁiﬁua _
1naeo (NTN) 11 (Iadany)
LiCl 0.11 150 85
CH,COOK 0.23 200 65
MgCl, 0.32 200 25
K,CO, 0.42 200 90
Mg(NO,), 0.52 200 30
NaBr 0.57 200 80
SrCl, 0.69 200 50
NaCl 0.75 200 60
KCl 0.84 200 80

BaCl, 0.89 250 70
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M Ca
BET: M= T W (8)
1-a,)1+Ca, -a,)

M, CKa
GAB: M= 0 TN 9
(1-Ka,)(1-Ka, +CKa,)

A a dy Y ] A o g‘ Y <3 Y
oM = ﬂﬁN”lﬁlﬂ'ﬂllG]fuéU'ﬂQ@3@81Qﬂﬂ13$ﬁﬂﬂa (NTUUY/ 100 NTUUDILLULLN)

Y
v o [ <
M = monolayer moisture content (NN 100 ﬂsmmmeumﬁ'Q)

o

C, K = MAaNveauuuiiasaninsiamans

v

b ia o a ad
2.8 ﬁmenwmleem‘s‘nmmummadgiﬂ‘mmed’mﬁ'mmmmma ﬂa!“lﬂ@ﬁ@ﬁ !!a$H1ﬂ1ﬁﬂu!'J‘§ﬂViﬂﬂ1ﬁ

a v d

asuulaspamnuenadniamuzaznourdNUIRITZHINMSIHUSNEN

Y o Y

<3 a [ A a tﬂy oy =1
muwammmm"lwmmsammq (‘]Jiiﬂﬂ!ﬂ?']iﬁb’ll‘l]igll"lﬂl 16% IﬂﬂuTﬁuﬂLﬂ‘c’Jﬂ) Gluqq
a Aad A =< 9 9 aa a g = =
woa Insnaudantinalenusou GluﬁﬂTW‘]J’iiEJ”Iﬂ"Iﬂ‘].]ﬂ@W]QﬂlWﬂvﬁJﬁ@\i (30 +£2 DIAUBALTYN) ANE

= wAa =1 a A Jd v o o < I
msnlasumlasvesaniianianienin il 9aunsd uaznlszamdudann 4 dlard 1unal 16

[

4 1 < Aa oA [ 3 o o [l 9 =2 o 4
dlant (egalsnalumaliia liensammusnidiednngamsnaasslauiune 16 dilav Tae

A A A IS o 9 A a A = A
HINEY Su-Gly tag Su-Inv Vlﬁ”llﬂimﬂ‘]ﬁﬂﬂﬂﬂ 1uﬂlm$ﬂ°§ﬂﬂﬁﬂﬂ.mm$ Su-Sor NANIIADULFULUDIVNN

v

= a A J Y] P £ I A 1 4 Aaas 3 A
%a@auma"luaﬂﬂmﬂ 10 "]f\i?]"ﬁ]L‘]Jl.!WmuﬂﬁuTﬁnﬂﬂ"lll@m@ﬂl,@ﬂ‘ﬂﬁl@]mﬂﬂﬂﬁﬁ@\?i{ﬂﬂ"li‘i/lﬂﬁ@\iﬂllﬂT

o—

Y
Aoud19g4 (0.78 1az 0.76 MU W) Tagas19d0UAUN A1 Aiae l1il
Y
2.8.1 USuannuFu (AOAC, 2000)
2.8.2 ANOIADSLIOANIAAIUIATOI Water activity meter (Novasina, Switzerland)

v o Y

Y] { < @ 4
2.8.3 aﬂHmZLﬁfJﬁNWﬁmuﬂ’Jmum ﬂiﬂl&ﬂﬁﬁﬂ Llagﬂj']iJLWﬁﬂ'Jé’]}jﬂlﬂ%!@Q Texture analyzer

g
a % a

A
(TA-XT2i, UK) (WENGNT AUSIUNUA, 2553)
2.8.4 M@luszuy CIELAB @201A509 Color Flex” (HunterLab, Virginia) uvasfuiiauas D,
YUVDI 10°
Y
2.8.5 M3naaNIAa (Baloch et. al., 1973)
2.8.6 USuanuama Tsnuuaz laladu
= a = = a [ 4 1Y 9 [ Jd
anmlSuanuamalsnuuaz lalatuluyzaznoaa naadanasv UL URNIzd a1
A 9 [ P 9 A [ J . 9 1 =S J v
FuAULaz a9 8 §181AT09 HPLC AN inerstril ODS-3 I9a1sHansenI190e® Ia lu Insdnumm
4 H ] @ a a 4 1 I
U0 (90:10 v/v) (Wapdoui A) S UENAETANANUATUTY 100% (v/v) (Waadeoun B) Whuwla
A A o a s . A A v a s A A a Yy v
waoun A9lUsunINAATISHUUY gradient NIBUTUAUVDINTAATIZH 1dAGOUN A UANWTNUIY

= A A4~ v Y ' A o , A4 4 & '
80% vz landoun B UANUANTIU 20% A0Y il asudasiaiuves LWﬁmaaumumanmmu"lﬂ

=1 A ~ =1 Y 9 ~ A A =\ Yy 9 [
15 UM anasun A IANUYNIY 40% vuzdnaoun B YANUUNUY 60% amwmi”lwa 0.9
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Y 4

Aa aa 1 a [ L L] a a
NadansARUIN ANUANEMNYNVBIARaNY INRYN 30 aerusalFE AT IzHUT DA TsNuas

u
]

TaTadlu TasmsTasimsganauuasinnuenay 475 W Tuwas 418 UV-visible detector 35M3ia3 o
§796191aA1ILMINNUVDUATI HPLC dat)adnin Barba tazanie (2006)
a A A z = 4 .
2.8.7 Wsuauuansenaviue daa uazsi (Harrigan and McCance, 1976)
E v
V9 2.8.1-2.8.5 MIUAUNITNAADILY CRD NAABIT NG YULNVD 2.8.6 1N UATNADD LU
091 a J aa 1 1 1 4

CRD NAa93a0991 AATIeinan1eana vazilssumsunnuuanaiaszninaunas Iae1ld Duncan’s new-

multiple range test N15ZAVANUTDINU 95%
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uni 3

a J
ANalazINIUNANIINAANN

3.1 auUAMIMEMNIazIANVBINZAZNOAR
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