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ABSTRACT

The result of decreased a, of Kha Nom Pia Kularb by used sorbitol and glycerol to
reduce sugar in filling at level 20, 40 and 60% that show glycerol is better than sorbitol fo
decreased a, at the filling of standard sample at the first day from 0.962, 0.907 and 0.905
respecitively, But glycerol can decreased a,, from 0,963 to 0,901, 0,879 and 0.891, The sensory
test of overall show the examiner acceptance the sample by used sorbitol 20% is the most. Then
choose sorbitol 20% to be standard product of study to decreased a,, by using plastic PP, PE and
OPP to packing the sample. The result show plastic PP is better than PE and OPP to decreased a,
respecitively that consistent the result of decreased a_, by used sorbitol and glycerol fo reduce

sugar in filling of Kha Nom Pia Kularb.
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H—é-OH

H

- g & g A '] » a
AstugeiinenisideiSundnyedn D \-glucitol mmgasinseadie uazidiofisrsan
-_ 0, o = L) 3 d' o ¥ &
wamuedFuvenima lasunwedduvesseiiineassifatufiduuasgraadurinusadite
y
&1 14820733 passive diffusion Msgaduvzduiinliledisdg dniudrsameldsuresinea
$uammnes lidwisawaiue lad ldnua dauiibigngaduserin i 1 nguazniiu
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2.4 10IRBILBARIN (Water Activity)
1 4 1 d »
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o o = =4 aas a0 3 < I ‘: w o o
wigRnTavesgduniduazufisouaiidng M a, aunsafivwldiduanududuing
1 b 4
AuQD  (equilibrium relative humidity: ERH) @ ganewmis hilimsgadunSegadoih
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1 4 ¥
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10

fe— Zonet ::: Zonell — i Zone -
1 . _/"..-4 .
e 3 e A Louing Bubel PR

|, | Lot TS ]
e | 18
g : 2
g { o
] i o
& i il
® 1 1:18
> 'S < 1.9
= i 5 o)
k- * S
o, 4

0 0.1 02 03 04 05 06 07 08 09 10

Water Activity ()

M 2.2 anuduiutussdasimsiinlfnsodiee Aus a, vesemis
(eAnssu Taoia Tfgamadl 200C)

fi: Labuza and Hyman

2.4.1 Miiania,

lifinseeiielaq fiezannsatan o, vesomis 18 Tasass msSan a_ s laoms
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X, Cka,

X -
tl-ka Hl-ka_ «Cka
die  a,  =mMma veeasazaiendesuda
CkX, = fhmﬁvm'fmﬂa GAB Wl'lﬁ'il‘iﬂﬂ‘!i M Regression Analysis
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w3 = 1‘1"1mi’n-umam15ﬁ"smha'?iﬁuqamm‘?‘;umm.‘i’mﬁnﬂwuzuﬂa’w
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2.5 MYUSVITYBTAITUIIYNAANANSINS
2,51 AUTHURANHEINIOITIRUIIY
audAddigvesnuzyssiiissdeninnivisaniised Ae euiing galsan, 2537)
2.5.1.1 MIFUHIUYBING (gas permeability)
msfanuamIdasansFukuvesRimioiionsilaveanisuzussiiee
o ’h! [ (Y - = a w o 4 o <
anlduduilafonailismsfe siaveskdadus 0gmanusAYwazaaIEMIIAY
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WVTR ity 4 - 6 N30 @is 1 M3 1UATAB 24 $2 T4
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fufafundaduat) wimimidudnandmiuasUaninnrusussgdonnufon Néu



12

a Aa ¥ ) A an da y .
waraanhtoy 1Fu1n 1wu PRINBUONAUNUAIIUNUUUUAT (Low Density Polyethylene,
LDPE) n3893IndTws#au (polypropylene, PP) Whudu
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L4
ey £%

auintidinguindmsumsnaalugaainssuswnlMgingznisussy

- L d L]
e W s o L

q § o @ < ° q 3 R PR, ] A o A &
2214 aToadnsda Tuddnedu Jagihnldezaes luneilym wu imzAaduri Tans A

L 3

L] 4 'Y A o - QX ¥ a
sonantuiduein Wudu asideniaqussyinuizausdosinsuin iz an
o S AR q o
funsndadaaitazinseassy lwdouny
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2 4.394+0.223" 4.330+0.100° 4.198+0.094"
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Tests of Between-Subjects Effects

Dependent Variable:
aw
Source Type Il Sum of Squares ~ df Mean Square F Sig,
" 6.364E-
Intercept  Hypothesis 93.83842858 1 9383842858  2048201.1 23
Error 0.000210286 8 2.62857E-05
tt  Hypothesis 0.020056702 3 0.006685567  254.34224  0.001*
Error 0.000210286 8 2.62857E-05
day Hypothesis 0.196696 6 0,032782667 1672,1449  0,000*
Error 0.000941048 48 1.96052E-05
trt* day Hypothesis 0.002040381 18 0.000113354  5,7818709  0.001*
Error 0.000941048 48 1.96052E-05
trt*rep  Hypothesis 0,000210286 8 2,6285TE-05 1,340755  0.246868
Error 0.000941048 48 1.96052E-05
a MS(trt * rep)

MS(Error)
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STAUANGUIN 7 U
Aw
Duncan
Trt N Subset
2 3 1
F.sord40% 21 0.788619048
F.sor60% 21 0,789047619
F.sor20% 21 0.7981
F.control 21 0.82652381
Sig. 0.755152767 1 1

Means for groups in homogeneous subsets are displayed.

Based on Type III Sum of Squares

The error term is Mean Square(Error) = 1.96E-005.

A
B

Alpha = .05.

Uses Harmonic Mean Sample Size = 21.000.
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Aw
Duncan
Day N Subset
1 2 3 4 5 6 7
1 12 0.73
2 12 0.746
3 12 0.722
4 12 0.807
5 12 0.835
6 12 0.85
7 12 0.862
Sig. 1 1 1 1 1 1 1

Means for groups in homogeneous subsets are displayed.
Based on Type II Sum of Squares

The error term is Mean Square(Error) = 1.96E-005.

a  Uses Harmonic Mean Sample Size = 12.000.

b Alpha = .05.
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o4 fI90N woiinea
TUN
AIVAU 20% 40% 60%

1 0.746+0.004" 0.728+0.004° 0.723+0.009" 0.722+0.007*
2 0.770+0.001° 0.743+0.001" 0.736+0.002" 0.735+0.003"
3 0.806+0.002° 0.767+0.002° 0.753+0.005° 0.762+0.001°
4 0.846+0.001° 0.799+0.002° 0.791+0.001° 0.786+0.002"
5 0.865+0.002° 0.834+0.001° 0.821+0.001° 0.819+0.001°
6 0.872+0.001° 0.842+0.001" 0.839+0.002° 0.823+0.001°
7 0.879+0.002° 0.850+0.001° 0.846+0.002" 0.842+0.001"

. [ 4 ] » '
nnemg Asnysiuandeiuluuadstinmusnduiusdiidsdigmradanssauninuieiu 95%

(p=0.05)
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Tests of Between-Subjects Effects

Dependent Variable:
aw
Type 111 Sum of Mean
Source Squares df Square F Sig.
Intercept  Hypothesis 63.657576 1 63.657576 64859012 1.542E-07
Error 1.963E-05 2 9.815E-06
trt Hypothesis 0.0012514 3 0.0004171 29.314395  0.001*
Error 0.0007684 54 1.423E-05
day Hypothesis 0.0211522 6 0,0035254 247,74915  0.000*
Error 0.0007684 54 1.423E-05
rep Hypothesis 1.963E-05 2 9.815E-06 0.6897438 0.5060697
Error 0.0007684 54 1.423E-05
trt * day Hypothesis 0,0012895 18 7.164E-05 5,0346324  0.001*
Error 0.0007684 54 1.423E-05
a MS(rep)

b MS(Error)
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aw
Duncan
trt N Subset
2 3 1
C.control 21 0.864
C.s0r20% 21 0.87
C.sor60% 21 0.874
C.sord40% 21 0.874
Sig. 1 1 0.9286268

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.42E-005.

a . Uses Harmonic Mean Sample Size = 21.000.

b Alpha = .03,
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Aw
Duncan
Day N Subset
1 2 3 4 5
6 12 0.857
5 12 0.858
7 12 0.858
4 12 0.863
3 12 0.873
2 12 0.877
1 12 0.904
Sig. 0.481 1 1 1 1

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.42E-005.
A Uses Harmonic Mean Sample Size = 12.000.
Alpha=
B 05
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o4 @001 ¥o3inea
IUN
AU 20% 40% 60%
1 0.963+0.001° 0.902:+0.001" 0.907+0.001" 0.905+0.001"
2 0.924+0.001° 0.896+0.001° 0.893+0.001° 0.889+0.001°
3 0.872+0.001° 0.886+0.001" 0.881+0.001" 0.884+0.001"
4 0.862+0.001° 0.866:+0.007° 0.878+0.001° 0.876:+0.001°
5 0.852+0.001° 0.863:+0.003° 0.869+0.003° 0.870+0.001°
6 0.850+0.001° 0.858:+0.002° 0.866:+0.002° 0.862+0.001°
7 0.847+0.001° 0.845+0.001° 0.838+0.001° 0.835+0.001°
nNeNYY é‘hé'ﬂmﬁxmnﬁnﬁu“luuu'wfeﬂﬂ11mmn9haﬁ'uadm‘iﬁuﬁﬁ'ﬁmNﬂﬁﬁﬁszﬁnmm%ﬁu 95%

(p=0.05)
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Tests of Between-Subjects Effects

Dependent Variable:
aw
Type III Sum of Mean
Source Squares df Square F Sig.
1.137E-
Intercept Hypothesis 53.494728 1 53.494728 8793653.9 07
Error 1.217E-05 2 6.083E-06
trt Hypothesis 0.0230964 3 0.0076988 52547173  0.001*
Error 0.0007912 54 1.465E-05
day Hypothesis 0.2157818 6 0.0359636 2454.6485  0.000*
Error 0.0007912 54 1.465E-05
rep Hypothesis 1.217E-05 . .. 2 6.083E-06 0.4152096  0.001*
Error 0.0007912 54 1.465E-05
1.368E-
trt * day Hypothesis 0.0052124 18 0.0002896 19.764754 17
Error 0.0007912 54 1.465E-05
a MS(rep)

b MS(Error)
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aw
Duncan
trt N Subset
1 2 3 1
F.ge60% 21 0.785
F.ge20% 21 0.789
F.ged0% 21 0.79
F.control 21 0.826
Sig. 1 0.6305205 1

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.47E-005.

a Uses Harmonic Mean Sample Size = 21.000.

b Alpha = .05.
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aw
Duncan
day N Subset
1 2 3 4 5 6 7
1 12 0.73
2 12 0.746
3 12 0.772
4 12 0.807
5 12 0.835
6 12 0.85
7 12 0.862
Sig. 1 1 1 1 1 1 1

Means for groups in homogeneous subsets are displayed.

Based on Type I1I Sum of Squares

The error term is Mean Square(Error) = 1.47E-005.

a

b

Alpha = .05.

Uses Harmonic Mean Sample Size = 12,000.
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r #8619 NAIYBIOD
IUN
AL 20% 40% 60%

1 0.74620.004" 0.722+0.005° 0.724+0.001° 0.7130.001°
2 0.770+0.001° 0.733:+0.002" 0.733+0.001° 0.732+0.001°
3 0.806:-0.002° 0.745+0.002° 0.750+0.001° 0.759+0.001°
4 0.846:+0.001° 0.792:+0.001° 0.787+0.002° 0.784+0.003"
5 0.865+0.002° 0.831+0.001° 0.819+0.002° 0.816:+0.002°
6 0.872:+0.001° 0.843+0.001" 0.836:+0.001° 0.822:+0.002°
7 0.879+0.002 0.848+0.002° 0.843+0.002" 0.837+0.001°
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ey Aonysiunnd i lhunnddinuuandefuednifodfigniadanssauaudeiu 95%

(p=0.05)
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Tests of Between-Subjects Effects

Dependent Varigble; aw

Source Type III Sum of Squares  df  Mean Square F Sig.
Intercept  Hypothesis 63.494369 1 63.494369  6144616.3 1.627E-07
Error 2.067E-05 2 1.033E-05
trt Hypothesis 0.0007931 K 0.0002644 15394141  0,001*
Error 0.0009273 54 1.717E-05
day Hypothesis 0.0196485 6 0.0032748  190.69357  0.001*
Error 0.0009273 54 1.717E-05
trt * day  Hypothesis 0.0010368 18 5.76E-05  3.3542416  0,001*
Error 0.0009273 54 1.717E-05
rep Hypothesis 2.067E-05 2 1.033E-05  0.6017254 0.5514973
Error 0.0009273 54 I.717E-05
a MS(rep)
b MS(Error)
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aw
Duncan
trt N Subset
1 2 3 1

C.control 21 0.864

C.ge60% 21 0.872

C.ge20% 21 0.871 0.871

C.ge40% 21 0.869

Sig. 1 0.0535687 0.882155

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.72E-005.

a Uses Harmonic Mean Sample Size = 21.000.

b Alpha = .05.
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aw
Duncan
day N Subset
1 2 3 4 5
6 12 0.856
5 12 0.858
7 12 0.858
4 12 0.861
3 12 0.87
2 12 0.877
1 12 0.902
Sig. 0.4092322 1 1 1 1

Means for groups in homogeneous subsets are displayed.

Based on Type III Sum of Squares

The error term is Mean Square(Error) = 1.72E-005.

a

b

Alpha = .05.

Uses Harmonic Mean Sample Size = 12.000.
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20% 40% 60%

1 0.963+0.001" 0.901+0.001" 0.897+0.001" 0.891+0.001"
2 0.924+0.001" 0.891+0.001° 0.889+0.001° 0.886+0.001°
3 0.872+0.001° 0.880+0.001° 0.884+0.002° 0.882+0.001°
4 0.862+0.001° 0.870+0.003° 0.873+0.001° 0.868+0.003°
5 0.852+0.001° 0.867+0.002% 0.866+0.002° 0.861+0.001%
6 0.850+0.001° 0.863:+0.003° 0.862+0.001° 0.858+0.005°
7 0.847+0.001° 0.841+0.001" 0.836+0.002° 0.833+0.001°
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(p=0.05)
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Tests of Between-Subjects Effects

Dependent Variable: aw

Source Type 11l Sum of Squares df Mean Square F Sig.
Intercept Hypothesis 40.598387 1 40.598387  9608861.7 1.028E-07
Error 8.457E-06 2.0016093  4.225E-06
treatment Hypothesis 0.0021813 2 0.0010906  93.190064 0.001*
Error 0.0004681 40 1.17E-05
day Hypothesis 0.2668004 6 0.0444667  3799.4765 0.000*
Error 0.0004681 40 1.17E-05
rep Hypothesis 8.448E-06 2 4.224E-06  0.3609224 0.6992797
Error 0.0004681 40 1.17E-05
treatment * day  Hypothesis 0.001604 12 0.0001337 11.420864 0.001*
Error 0.0004681 40 1.17E-05
a 1.000 MS(rep) + .000 MS(Error)

b MS(Error)
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aw
Duncan
treatment N Subset
1 2 3 1
pp 21 0.799
pe 21 0.809
opp 21 0.813
Sig. 1 1 1
Means for groups in homogeneous subsets are displayed.
Based on Type 111 Sum of Squares
The error term is Mean Square(Error) = 1.17E-005.
a Uses Harmoni¢c Mean Sample Size = 21.000,

b Alpha = .05.
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aw
Dunc
an
day N Subset
1 2 3 4 5 6
1 9 0.692
2 9 0.724
3 9 - 0.813
4 9 0.84
5 9 0.854
6 9 0.864
7 9 0.864
Sig. 1 1 1 1 1 0.7327395

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.17E-005.
a Uses Harmonic Mean Sample Size = 8.968.
The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error

b levels are not guaranteed.

c Alpha = .03,
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voaduutle
Fudi uils
PE PP OPP
1 0.696+0.002" 0.688:+0.002" 0.687+0.002°
2 0.722+0.001° 0.719+0.001° 0.730+0.001"
3 0.812+0.001° 0.796+0.002° 0.822:+0.002°
4 ' 0.834+0.001° 0.817+0.001° 0.849+0.001°
5 0.862:+0.001" 0.826:+0.001° 0.864:+0.002"
6 0.868+0.:001" 0.832+0.001° 0.870+0.001°
7 0.869+0.001" 0.843:0.001" 0.870+0.001°

o o A t o g/ A @ ’ Q) o QQJ o A &
NN menusmmnmqnu‘luuuqmﬁﬂ'nmmnmqnuatmﬁuuﬁmtummnmmzﬂummwauu 95%

(=0.05)
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Tests of Between-Subjects Effects

Dependent Variable: aw

Source Type III Sum of Squares daf Mean Square F Sig.
Corrected Model 0.014684717 20 0,0007342  120.13521 1,063E-30
Intercept 49.32760023 1 49.3276 8070950.6  1.35E-112
treatment 0.000201677 2 0.0001008  16.499169 0.001*
day 0.013921775 6 0.0023203  379.64534 0.001*
treatment * day 0.000561265 12 4.677E-05  7.6528153 0.001*
Error 0.000256693 42 6.112E-06
Total 49.34254164 63
Corrected Total 0.014941411 62

a

R Squared = .983 (Adjusted R Squared = .975)
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aw
Duncan
day N Subset
6 5 4 3 2 1
7 9 0.868
6 9 0.87 0.87
5 9 0.872
4 9 0.88
3 9 0.891
2 9 . 0.903
1 9 0.973
Sig. 02590628  0.077221 1 1 1 1

Means for groups in homogeneous subsets are displayed.
Based on Type I1II Sum of Squares

The error term is Mean Square(Error) = 6.11E-006.

a Uses Harmonic Mean Sample Size = 9.000,

b Alpha = .05.
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2
3
4
5
6

7

NUADA
4
PE PP OPP
0.908+0.001° 0.901+0.001° 0.911+0.001°
0.905+0.002 0.899+0.001" 0.902:+0.001°
0.893:0.002° 0.892+0.001" 0.889+0.001°
0.883+0.001° 0.884+0.001° 0.874+0.001°
0.872+0.001° 0.877+0.001° 0.867+0.001°
0.871:+0.001° 0.873+0.001° 0.865+0.001°
0.869:+0.002° 0.870+0.001° 0.866+0.001°
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(p=0.05)
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