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(  2546)

ANOVA (Analysis of Variance)

ANOVA
(Null hypothesis)
H): 1= 2==iK( Kk )
F - ratio F

F F HO

155



1

1 X,
2 X3
X},

X!

X, X2 X, x4

M S b

MSW

X3
X2

X2
X2

MSg Mean square between- group
MSW  Mean square within- group

X4
Xa

X

Xt
XX

Xrkk



k-1

F
L-Z Pz msb
SSB MSb=SSr F-
= «1 - N =MS,
ssw=SST~SSB MS - ss» -
w o k(n-I)
k:}) 2
ST|tX-£
(degree of freedom) df. )
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2) df  MSbdfl= k-1
3) df  MSwdf3= N-k
5 F F

(comparisons of treatment means)

158



159

1 (Comparing pairs of treatment means)

(Duncan’s new multiple range test)

Duncan
1.
2 c.= (D2 = )
3.
3 — .
LSR. =ra{ p j) MSw onotn
%
1R5a5ra£p j )[ e e
ra(p, 0 Duncan a P
+1
MSW
n, rj J
4, LSR
LSR
5. LSR
LSR

t



7.
.3
3
Day 7
1 1.6276314
2 1.8011527
3 1.5790567
4 1.1987423
6.206583
1.551646

é1(% weight loss)

Lab-a
0.9356894
0.7840063
0.8103787
0.8375543
3.367629
0.841907

= k1 =4-1 = 3 (k

Lab-b
0.9859155
0.8742957
1.0578365
0.6292299
3.547278
0.886819

= k(n-1) = 4x(4-1) = 12 (

T2

= (6.206583+3.367629+3.547278+5.067415)2= (18.18890)2

= 330.8362527

T7N =330.8362527/16 = 20.67727 ( N

( 1

)

Tj 6.206583, 3.367629, 3.547278

T2

J=1

5.067415

Teva
1.0787603
1.2140207
1.2857915
1.4888428
5.067415
1.266854

160



10.

= (6.206583)+ (3.367620)' + (3.547278)' + (5.067415)
= 38.52167449+ 1134092256+ 1258317855+ 25.67869731

YJ] = 88.124473

U T - 8g.124473/0 = 22.031118

,yv1A r'/2
SSB sum square bhetween group SSB:

2

§SB=22.031118- 20.67727 = 1.353852437

( )2
y:]_ =
= (2.64918396)2+ (3.244151185)2+ (2.493420129) + (1.436983109)2+
(0.875514562> + (Q 614665835)" + (0.656713575}2+ (0.701497275)
(0.972029359)2+ (0.764392982)2+(1.119018064)2 + (0.395930299)2

(1.163723844)" + (L.473846207)" + (1.653259689)" +(2.216652823)"

n

3T X2 22243098289
=

] 1=1

k " J-2
SST sum square total §ST=X V~+ 7

=1

§ST=22.43098289 - 20.67727 = 1.753717103

SSW sum square within group 1 SSWe SST- SSB
ssw= 1753717103 - 1.353852437 = 0.399864665

M Sb Mean square between- group MSB:-S—S’—’I

k
MSb= 1.353852437/3 = 0.4512841468

L SS
MSW Mean square within- grou M SWe '
q group k(n )

MSW=0.399864665/12 = 0.033322055



11. F F=
F=0.451284146/0.033322055 =13.5431065
12. F F( . 2523) 0.05
M Sb dfl = k-1 =3 MSW
df2 =k( - ) =4x(4-1)= 12 F0.05(3,12) = 3.49
13. F 13.5431065 F 3.49
F 1
)
(Duncan’s new multiple range
test)
14,
(1) (2) (3) (4)
0.841907156 0.886819406 1.266853812 1.551645789%
15 | "o ()2 = )
= (4x3)2=6
16, [SRE S 1y g ) s
u(pj),
(LSR least significant ranges) ) Significant Studentized ranges, SSR
b +
2,3 4 4 4 1
4 1 3 1 4
4 2 4 2 2 1 3 6

162

= 0.05



17.

LSR

18.

19.

~ N 0033322055 =009,2/165

P 2 3 4
r0.05(,11 3.08 3.23 3.33
LSROG 0.281116678  0.294807425 0.30393459
LSR
AR
4 ]
LSR.®
(4M 1) 0.7097386 > 0 30393459*
(4)-(2) 0.6648264 > 0.294807425*
(4M3) 0.2847920 > 0.281116678*
(3M1) 0.4249467 > 0.294807425*
(3M2) 0.3800344 > 0.281116678*
(2)- ) 0.0449122 < 0281116678
0.05
(1 (2) (3) (4)
C C b a
7
3
Teva
Lab-a Lab-b
Lab-a Lab-b
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«

Day 7

Teva

Lab-b

Lab-a

4.5

10

375

40

40

3.75

0.9

k(n-1) = 4x(10-1) = 36 (

k-l =4-1=3(k

10)




T]

=(0+1+40+440+0+1+....45)2= (126.5)"
=16002.25
TTN = 16002.25/40 = 400.056 (N

( )2

9,40,40 375
= (9)2+ (40)2+ (40)2+ (37.5)2
= §1+ 1600+ 1600+ 1406.25

Y jj = 4687.25

=

Z

if

P

-— 4687.25/10 = 468.725

SSB sum square between group
SSB=468.725" 400.056 = 68.66875

(

)2

)
AT
H
SSH=- T‘
N
y y X1
7

= (0)2+ (1)2+ (0): + (4)2+ (0)2+(0)2+ (1)27 ...+ (5)2

[ X =508.25

SST sum square total SISIMZI 2 M B As 7
=17 N

SST=1508.25-400.056 =108.1938

SSW sum square within group

ssw=108.1938- 68.66875 = 39.5259

M Sb Mean square between- group

MSb=68.66875 /3 = 22.88958

SSWe SST'SSB

SSh
M SH
k—1
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10. MSW Mean square within- group M SW*
AN
if MSW=39.525/36 = 1.097917
11, F r= MSs
MS.,
F =1 +22.88958/1.097917 = 20.8482
12, F ! F( , 2523) 0.05
M Shb dafl = k-1 =3 MSW
df2 =k( -1) = 4x( 10-1) = 36 F0050,6,= 2.86
13. F 20.8482 F 2.86
F F 1
!
1 (Duncan’s new multiple range
test)
14,
(1) (2) (3) (4)
0.90 3.75 4.00 4.008
15. ' “€2= (N2 ( = )
= (4x3)12=6
A5,
16 LSRU: ra(p, ),ﬂ '*j"
|
(LSR least significant ranges) Significant Stidentized ranges, SSR
P +1
2.3 4 4 4 1



17,

18.

19.

I.SR

LSRO®

(4M1)
(4M?2)
(4M3)
(3H1)
(3H2)
(2H1)

2.872

0.951632

3.10
0.25
0.00
3.10
0.25
2.85

k(n-1) = 4x(10-1) = 36

3.022

1.001334

%

4

3.102

1.027842

LSR

L SR 08t
1.027842*
1.001334
0.951632
1.001334*
0.951632
0.951632*
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Lab-a  Lab-b Teva
0.05

J Lab-a Lab-C Lab-d

Lab-a Lab-C

1 242.4283 193.577

2 190.3437 300.4906

3 ,262.8744 143.7293

4 209.0802 246.1552

5 307.9815 210.8692

1212.708 1094.821

242 5416 218.9643

= k123-122 (k

Lab-a Lah-C

= k(n-1) = 3x(5-1) = 12 (

=(1212.708+1094.821+251.5904L = (2559.12)2

=6549094

TIN =6549094/15 = 436606.3 (

N

Lab-d

Lab-d
33.95915
49.08072
90.50508
37.0039
41.04152
251.5904
50.31807
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( ' )2 |

Tj 1212.708, 1094.821 251.5904
=(1212.708)2+ (1094.821y + (251.5904)2
= 1470661+ 1198634+ 63297.71

1T r2 = 2732592

%
' =2732592/3 = 546518.5

SSB sum square hetween group SSB=

SSB=546518.5-436606.3 = 1099122
k "1
( )2 2
AH
= (58771,48)2+ (37472.05)“+ (1153.224)2+ (36230.72)2+
(90294.6) 2+ (2408.917)2+ (69102.95)2+ (20658.11 y +
(8191.17)2+ (43714.53)2+(60592.38)2+ (1369.289)2+

(94852.6) 2+ (44465.82)2+ (1684.406)2

=570962.3

ko, il
SST sum square total §§T= - —
= \

SST=570962.3 -436606.3 = 134356

SSW sum square within group w= SST-SSB

ssw= 134356- 109912.2 = 24443.8

MSg Mean square between- group MSB=-k——l

MSb= 109912.2/2 = 54956.1



10. MSW Mean square within- group

" MSW=24443.8/12 = 2036.983

MS,
MS»
F=54956.1/2036.983 =26.97916

11, F F=

M S\Atk{—ﬁ:\%-

170

(Duncan’s new multiple range

12, F ! F( , 2523)
MShb dfl = k1 = 2
df2=k(n-1) = 3x(5-1)= 12 FO®GL213 = 3.89
13. F 26.97916 F
F F 1
1
test)
14. , 1
(1) (2) (3)
5031807 218.9643 242 54168
15. "e2= (D2 ( =
= (3x2)/2 =3
16 ) S,
f LSRa =ru(p, V F
(LSR least significant ranges) Significant Studentized ranges, SSR

+1
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2 4 2 2 1 3 6
4
f k(n-l) = 3x(5-) = 12
r
a - 0.05
A =N A =20.18407
P 2 3
r0.05p13 3.08 323
LSRO® 62.16693 65.19454
17. LSR
LSR .8
Isr,0
(3HD 192.2235 > 65.19454*
(3H2) 23.5774 < 62.16693
(2H1) 168.6462 > 62.16693*
* 0.05
18
@ @ (€)
b a a
19,
Lab-d Lab-a Lab-C Lab-a Lab-C

0.05
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11

12
13
(Load)

10x40

[

gauge length

Universal Testing Machine

(

)
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229.08 N/mm2 14.11 MPa

(Maximum load)

1  (Cross section ared)

Xxioo

pER Y]

. » »
Fahminonnii <::j

fa WVTR

Has Wvp

due g2 “c. SRy



175

15.6631 24
15.6412 Aw = 15.6631-15.6412 = 0.0219 At =24
12
1.1364 1.1364x10*

WVTR = IAw/(At xA)] g/s-m2

0.2230 g/s-m2

n 100%
100% (saturated vapor pressure)
27 (psychrometric chart)
38 ! 3.800 Pa 27
50%
2 2,100 Pa
1,700 Pa 1 .96 0.000012

WVP = (WVTR XL)/Ap

1.772x109g-m/m:-s-Pa

Differential Scanning Calorimeter, DSC
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Reference

Sample Lid
Sample Vessel Rj\—— B -1- il 7/- _—:
i \ L

Furnace —ey
|

Heat Sensitive Plate T.

Furnace Thermocouple

i ” . 4 )
pln A3 HANNITNNIUYDURIBY DSC

Hatakeyama ad Quinn, 194

| Sample Holder

-1 1
i
|
i N\
: Heating Block

''''' 5 & bell | St Thermocouple
Heating Block
AT .
DSC

(Baseline)

( Glass Transition Temperature, TQ)

(Melting Temperature - Tm)u

(Heat of Fusion - A h ;)
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Control
l.ab-a
Lab-b
Teva
F-test

cV (%)

Control
I"ab-a
Labb
Teva
F-test

CV (%)

-
(/owe_lggt Ioss)1

f i 1
0 3 6 9
0 4.41+0.06a  6.99i1.40a 10.13+1.00a
0 2.43+0.33b  3.30+0.45¢c 5.85i1.37b
0 2.81+0.61b  6.07+0.18ab 8.31£0.82¢c
0 2.83£0.36b  5.44%0.58b 7.51%0.48¢c
s * 3 x
0 27.61 28.88 22.82
(L)L
0 3 6 9
29.70+1.53 21.95i0.53a 20.58i0.29a  19.78i0.97a
29.70+1.53 24.55i0.58b 22.63il.34b  23.89i0.59b
29.70il.53  27.10il.39¢c 23.39il.21b  23.75i0.92b
29.70il.53 24.51+0.61b 22.86il.48b  24.82i0.71b
s * * *
541 8.28 6.82 9.23
Duncan’  new multiple range test
(P0.09)
(P=50.09)
(P: :0.05)

178

12
12.30+2.71a
7.33i0.55¢
9.97+1.12ab
9.03+1.12bc

*

24.21

2
19.57i0.40a
23.67i0.98b
23.33i0.44b
23.04i0.26b

+

7.96

B



Control
Lab-a
Lab-b
Teva

F-test

cv (%

Control
Lab-a
Lab-b
Teva
F-test

CV (%)

(+a)’

0 3 6 9 12
12.11.79 6.50+177a 2.94+0.46a 150+0.41a 111+0.36a
121£1179  6.85£2.07a 246+0.32a  0.79+0.28a 0.61+0.24a
1219+179 10.63+249%  5.244],79b  3.62+1.49b 2.54+1.05b
12.19+179 5.28i0.53a 1.85i0.79a  0.4440.34a 0.45i0.1%

s * * *
1471 32.29 51.49 9211 84.75

| 7 7 (L) !

0 3 6 9 »
40.62+0.80 46.8+2.66a 38.32+4.22a 43.07+4.72 42.92+2.52
40.62-59.80 51.49+i.89b 50.10+2.18y 48.68+1.70 47.3614.04
40.62i0.80 45.67il.55a 41,36+2.73a 43.46i5.98 42.08+3.84
40.62+0.80 51.53+3.12b 46.13+33Ib 43.59+2.36 45.15i0.82

ns i \ ns ns
196 7.13 124 9.74 7.84
7 i e g
0 3 6 9 2
-5.23il.81 -7.63+2.56 1.27i6.45 -1.04i3.95a  -0.36+2.48
-5.23il.81  -I.26il.79 -6.63i3.15  -6.99i3.36b  -5.95il.30
-5.23il.81  -5.65+3.38 -1.97i2.04 199+4.64a -3.63i6.11
-5.23U0.81 -9.27il.93 -3.47-3.47 -1,2942.20a  -0.68i0.79
ns ns ns * ns
34.53 36.55 194.22 254.96 144.69
Duncan’  newmultiple range test ! B%
(>0.05)
(PSE0.09)

(P=5005)



L1} 6

Control
Lab-a
Lab-b
Teva

F-test

cv (%

4

(flrim M}

Control
Lab-a
Lab-b
Teva
F-test

CV (%)

B
J B4
Control
Lab-a
I"ab-b
Tev3
F-test

CV (%)

]
v

180

}
(Firmness)!

0 3 6 9 12
56.93+0.26 1549+095a 12.65+0.94a 1337£1.05 14.99i3.84a
56.93i0.26 18.07i2.25a  14.24i0.47b  15.59i2.18  13.52i0.73a
56.93+0.26 22.54+324b 1598+1.10c  17.30i3.63 20.89i3.12b
56.93+0.26 13.96il.84c 12.90+1.50ab  13.37+1.96  13.02+1.48a

s * Y *
6.46 22.38 11.9 1834 25.56
! i J U(TSS)l
0 3 6 9 12
17.88i0.22 17.63i051  18.00i0.69  18.30i0.48  18.48i0.19
17.88i0.22  17.30+0.35  17.90i.48  18.10i0.26  18.40i0.23
17.88i0.22  17.40i0.49 17.90i0.50  18.30i0.35  18.10i0.35
17.88i0.22 ~ 17.25(0.38  17.93i0.54  18.23i0.39  18.55(0.66
124 2.40 2.80 190 2.18
. — J(VoTitrataEeUAcidity)ll
0 3 6 "9 )
0.68i0.01  0.66+0.07  0.60i0.06  U.6U0.05  0.57i0.06
0.68i0.01  0.65i0.04  0.58i0.06  0.57i0.02  0.60i0.02
0.68i0.01  0.64i0.04 0624003 0.59i0.11  0.60i0.04
0.68i0.01  0.64i0.09  0.59i0.01  0.53i0.08  0.59i0.03
ns
1.06 8.99 6.95 12.76 6.71
Duncan’ . new multiple range test B
(P>0.09
(PS50.05)

(P"0.05)



Control
Lab-a
Lab-b
Teva
F-test

cv (%)

0
26.91i0.89
31,33i7.06
28.42i2.30
31,56+2.46

ns

1331

1
34.52+3.10
30.73+3.83
30.43+2.24
31.49i2.78

ns

9.75

2
34.520 42a
30.060.78b
31.09i0.83b
32.830 ,25¢

*

6.25

? Duncan’  new multiple range test
(P>0.05)

(P"i0.05)

(P"0.05)

3
33.9246.02
32.63£3.90
32.01i4.20
33.49i4.76

ns

12.60

B

(mgCO /kg-hr)'
34.52+1,25a
30.40+2.18b
31.43il.45b
32.49U ,79b

*

6.71

35.19il.15a
30.730 ,28b
31.43il.45b
31.83i2.84b

+

733

6
34.97i3.73
31.02i3.32
32.45+5.61.
31,79+4.56

ns

12.46

7

34.70i4.16

30.27il.98

31.79+4.56

30.68i2.76
ns
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Control
Lab-a
Lab-b
Teva
F-test

cv (%)

(mgCO,/kg-hr)’

8
34.03£3.24
30.60+2.56
31.79+4.56
32.68+2.54

ns

9.69

Duncan’  newmultiple range test
(P>0.05)
F 005

9
34.03+3.24
3127+2.31
31.79rb4.56
32.68+2.54

ns

9.19

10
35.37+0.78a
30.60il.15b
32.45+3.64b
31.20+1.37b

*

812

(PSI0.05)

n
33.03+2.28
31.2843.15
31.45+2.06
30.93+3.23

ns

7.82

B%

12
32.85+4.69
30.10£3.47
30.67il.91
31,49+2.17

ns

9.53

13
30.37il.52
29.28+2.95
28.60+1.31
28.60+2.77

ns

7.08

14
27.37+2.13
27.27il.31
26.45i0.86
27.02i2.66

ns

6.07



vu

Control
Lab-a
Lab-b
Teva
F-test

cv (%)

0
12.59+1.66
14.761i2.61
15.35il.77
15.44il.41

ns

23.02

1
11.61i2.51a
4.32+1,84b
4.95i0.58bc
5.44i0.12c

*

50.85

2

20.51i4.77a
10.36+3.65b
9.40+1.09b

12.24+1.10b

*

40.25

Duncan’  new multiple range test
(P>0.05)

(psgo.05)

(P"0.05)

3
19.52i3.42a
11.66il.63b
11.15i0.89b
16.79+1.33a

*

27.53

5700

(12L1/kg-hr)
4
35.20i6.43a
15.30+2.17b
19.64i3.79b
20.99i3.90b

*

37.93

5
20.92il.39
9.68U.20
10.78il.39
11.65i2.00

*

36.63

6
15.87i4.00
12.72i1.93
12.37il.03
10.42i4.04

ns

2570

7

15.56il.17ac
9.94il.41b

14.18il ,35¢c
16.00+1,24a

*

19.63



=

(lilfkg-hr)"

8 9 10 1 ", 3 14
Control 1918+2.91a 12.04+2.13 1553153  1520¢1.17a  13.37il.52 10.70:2.1 la 9.040.89
Lab-a 11.66i.63b 7.3742.88 11054119  11.05il.I19b 12.99i2.80 7.3740.96b 6.3740.48
Lab-b 1i.15+0.89b 6.56+1.74 127140950  12.71i0.95b 13.34i2.02 7.89i0.63b 6.890.35
Teva 16791t 1.81a 1] 424430 27651370 11,42+1.48b 10.430 .16 8.08+1.35b 7.080.40
F-test * ns + * ns * ns
CY (%) 26.70 37.96 15.40 15.77 1685 21.04 2150

Duncan’  newmultiple range test B

(P0.05)
(P0.05)

ac (P=S0.05)



185

12 ! 13 °¢
. 13 "c
- 1
Y%vveight loss
Sy (Fovveight loss
0 7 14 21 2
Control 0 155%¥0.25a  2.44%0.20a  3.71%036a  4.93+0.48a
Lab-a 0 0.84%0.07b  1.24*0.14b  2.29%0.15b  3.44%0.28b
Lab-b 0 0.89%0.19b  1.82%0.07c  2.94*052c  4.6240.20ac
Teva 0 127%0.47¢  1.77%027c  2.85%0.12c  4.29%0.38¢
F-test ns * S * *
v (%) 0 30,08 25.72 20.29 15.15
1 13"
(L)1
0 7 14 21 2

Control 29.70*1.53 21.95*0.53a 22.41*3.72  19.78i0.97a 19.57*0.40a
Lab-a 29.70*1.53  22.52*0.93a 26.77*2.47  23.67*0.72b  22.15*0.67b
Lab-b 29.70*1.53 27.36%0.76b  24.30*0.28 ~ 25.71*0.95¢c  25.24*0.79c
Teva 29.70*1.53 23.23*0.97a  2461*0.93  23.89*0.29b  22.54*0.62b

F-test ns * ns * '
CV (%) 5.14 9.73 10.57 10.05 9.62
U Duncan' new multiple range tes| 95%
ns (P>0.05)
* (PS50.05)

a-C (ps*0.05)



186

13 ) 13 °¢
(ia)1
0 7 14 21 28
Control 12.19il.79  11.02i0.77 8.03il.59 6.510.1 la 5.83i0.7ia
Lab-a 12.19il.79  11.13il.34 895 .86 4.60i0.63b 4.53i0.92a
Lab-b 12.19il.79  12.67i2.15 8.50U.50 8.55i0.55¢ +.0":0.94b
Teva 12.19il.79  11.24i2.37 7.03i0.96 5.38il.7ab 4.65i0.97a
F'test ns ns ns ns ns
cv (%) 14.71 15.06 16.65 29.22 28.96
14 (, 13"c
a1 | (L)L
M Vift! v [ t :
0 7 14 21 28
Control 40.62i0.80  45.47i2.33  43.60il.75  40.37i2.91 40.74i3.05
Lab-a 40.62i0.80  47.10i3.97  43.35i2.09  45.68i2.20 39.83+4.15
I"ab-b 40.62i0.80  47.58+3.52  46.62i3.12  43.23i4.23 39.89i4.72
Teva 40.62i0.80 ~ 48.55U.62  43.10i2.44  44.83i2.50 42.28i3.92
F-test ns ns ns ns
CV (%) 1.96 6.20 5.90 7.91 9.16
¢ 15 13"c
(-a)L
0 7 14 21 28
Control -5.23il.81  -7.74i0.89 1.59il.30 -3.36i3.95 1.33%2.36
Lab-a -5.23il.81  -8.89i2.98 -1.56i2.53 -4.76i3.81 2.95i0.97
Lab-b -5.230 .81  -9.91il.14 -3.57il.49 0.75i3.13a  2.820.78
Teva -5.23il.81  -9.04i2.01 -5.93il.37  -5.20i3.03a  0.640.30
F-test ns ns ns ns
CV (%) 34.53 22.50 74.60 126.03 93.84
y Duncan’ new multiple range lest 95%
ns (p>0.05)
* (F' 0.05)
a-c (PS50.05)



16

Control
Lab-a
Lab-b
Teva
F-test

cv (%)

A7
A 4
YI'aYHUVIfA

Control
Lab-a
Lab-b
Teva
F-test

CV (%)

Control
Lab-a
Lab-b

Teva

F-test
CV (%)

56.93+0.26

56.9340.26

56.93%+0.26

56.93+0.26

0.46

17.88+0.22

17.88i0.22

17.88i0.22

17.88i0.22

1.24

0.6840.01

0.68i0.01

0.68i0.01

0.68i0.01

1.06

13"

(Firmness)t

7 14 21 28
17.00i0.77 16.49+1.06  12.00£0.94a  11.69+3.02
18.0940.75 15.12#0.63  13.5541.39a  12.06%0.41
16.86+1.08 17.15+ 141  15.880.74b  14.72+2.15
18.8041.76  16.04il.55  12.94+1.35a 12.67il.12

.
7.50 8.19 11.92 16.59
13°c
'
; ; ;(TSS)l
7 14 21 28
16.80i0.57  17.15i0.57  17.65i0.41  18.53i0.28
17.3040.60  17.55i0.34  17.75i0.68  18.50i0.53
17.50i0.53  17.15i0.81  17.70i0.35  19.13i0.32
17.65i0.70  17.30i0.38  17.30i0.68  18.80i0.48
ns
3.65 3.05 2.95 2.43
1 13 ¢
(%Titratable Acidity)t
7 14 21 28
0.70i0.12 0.64i0.02  0.65i0.05 0.62i0.03
0.73+0.07  0.68i0.03 0.64i0.03 0.65i0.05
0.7140.03  0.62i0.02  0.64i0.03 0.6540.02
0.73i0.12  0.68+0.05  0.66i0.02  0.6540.01
S
11.75 5.98 4.79 4.71

Duncan’ new multiple range test

(P>0.05)
(PSS0.05)

! 95%

(PSS0.05)
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Control
Lab-a
Lab-b
leva
F-test

cv (%)

Control
Lab-a
Lab-b
Teva
F-test

CV (%)

(mgCO,/kg-hr)'

0
22.82£L.65
19.18il.69
20.50+2.48
21.25i1.36

9.98

10
27.2511.41
25.33il.62
25.09il.25
25.42il.51

ns

5.94

1
27.25il.41
26.33i3.07
25.42il.32
24.75i1.06

ns

7.27

1
28.19il.81a
23.43i0.92b
24.67i2.34b
24.4911.32b

*

9.36

2
27.24il.41
25.66il.94
25.42il.32
25.42il.51

ns

599

12
25.91il.61
23.33+2.11
24.09i0.79
24.75i0.74

ns

6.42

3
29.15i2.19a
23.76i2.28b
24.34i2.77h
24.49+1.32b

*

11.55

13
28.58+1.53a
24.99i2.1 Ib
25.09il.25b
23.75il.73b

+

9.23

4
26.5812.41
23.99i1.90
24.750 61
24.75i2.04

ns

7.92

14
28.58+£1.53a
23.99i11.17b
24.75i1.75D
23.75il.73b

+

9.62

5

28.85i2.64 28.85il.65
24.76£3.83 25.43-3.03
25.34i3.77  27.00£1.83
24.830 .04 25.83rrl.77

ns

12.09

6

ns
8.58

(mgCO,/kg-hr)’

15
29.25il.54a
23.63il.14b
24.42i1.78b
24.75i0.76b

*

10.07

16
27.58il.04a
22.99il.77b
24.7510.76b
22.75i2.28b

*

9.88

7 8

27.25il.41a  26.91i0.89
23.6601157b  25.33il.62
25.42i1.32ab  24.75il.06
23.75i1.73b  24.42i2.16

*

ns

8.01 6.45

1 18

9
27.58i1.96a
26.99il.90z
24.75£1.61b
24.4210.85D

*

1.12

19

28.58il.53a 28.25il.57a 29.25il.54a
24.33i1.69b  25.33il.40b  25.29il.70b
25.09i1.89b  26.42il.49b 25.42il.32D
23.75£1.73b  24.75i0.76b 25.42il.51D

* *

9.61 6.88

+

8.28



Control
Lab-a
Lab-b
Teva
F-test

cv (%)

1
lis

a-C

(mgCO /kp-hr)’

20
28.91£2.02a
24.99+1.90b
26.42+ 1.49b
24.75£0.76h

+

8.42

1
"2
29.25£1.99a
25.96+1.12b
25.75+1.75b
26.75+1.89b

*

1.85

22
27.25il.41
23.99il.60
24.75i0.76
24.09i3.35

ns

8.82

Duncan’ new multiple range test

(P>0.05)

(P?:0.05)

23
28.91i2.02
25.66i2.92
26.75il.03
25.42i1.79

ns

8.51

(P70.05)

24
27.91i1.89
25.99il.19
24.75i0.76
24.09i3.35

ns

9.02

95%

25
29.25i1.54a
24.29i0.57h
24.75i2.47h
24.42i2.18D

*

10.39

26
28.91i2.02
25.6612.92
26.75il.03
25.42i1.79

ns

8.51

27
27.25il.41
24.66i2.44
24.75i0.76
25.09il.78

ns

1.15

28
28.91i2.02
25.66i2.92
26.75ii.03
25.42i1.79

ns

8.51



.20

Control
Lab-a
Lab-b
Teva

F-test

cv (9

Control
Lab-a
Lab-b
Teva
F-test

CV (%)

0
11.8742.19
12.24£1.69
10.3715.20
[1.27i1.90

ns

23.95

10
3.83+1.20
3.02i0.61
3.900.75
5.2041.64

ns

31.54

1
7.0841.69
5.3541.47
491+196
4.8641.17

ns

29.84

1
5.2041.64
3.0240.61
3.9140.75
3.8341.20

ns

31.52

13 °c

2
7.29i0.67a
5.02£1.13b
5.91+1.40ab
4.86£1.17b

*

24.09

12
3.4940.74
2.69v1.03
3.9140.75
4.2041.68

ns

3143

3
12.8842.74
8.90i2.29
9.35¢2.35
9.34+2.89

ns

27.34

13
5.1641.45
5.0241.57
4244120
5.2041.64

ns

26.93

4
30.14i6.41a
15.70i3.38b
19.90£1.56¢
15.504] .69

*

33.17

14
3.8340.96a
2.3540.56h
4.1440.97a
4.2040.7 la

*

28.91

(jillkg-hr)*
5
7.63i0.74a
4.69£1.03b
4.91il.00b
4.8641.17b

*

21.71

(jillkg-hr)*
15
3.8341.20
2.6940.98
2.5840.43
2.8640.98
ns
31.90

b
5.2941.38
4,0240.48
4.5841.72
4.5340.75

ns

. 2431

16
5.2041.64
33540.51
3.9140.75
3.8341.20

ns

29.14

7
5.63i0.99
3.69i0.90
4.240 .20
3.8641.05

ns

27.36

17
3.6640.95a
2.3540.56b
3.9140.75a
4.2040.71a

+

27.69

8
8.64£2.55
6.22£0.79
5.86+1.67
6.97+3.45

ns

32.99

18
3.8340.96a
2.3540.56h
2.4840.56h
4.2040.71a

*

32.49

9
5.1641.45
5.0241.57
4.2441.20
5.2041.64

ns

26.93

19
6.2042.26
3.6940.90
3.5841.32
3.4940.74

ns

40.11

-0



20
k ,

Control
Lab-a
Lab-b
Teva
F-test

cv (%)

ns

a-C

(, /ke-hr)’

20 21 22 23 24 25
4.16£1.22a 3.33£1.06 3.73:0.79a 3.33:+1.06 3.99+1 l6a 3.66£0.95a
2.35£0.56b  2.02+0.65 1.85+0.85b  2.02£0.65 2.35:0.56b 1.35:0.67D
2.48+0.56b 2.91+1.61  1.91£1.00b  1.58£0.76  1.81£0.70b 1.91+1,00b
3.53£0.48a 2.8670.84 1.86+0.18b  2.8610.81  2.66+0.58b 1.53+0.48D

* * oS % *

32.58 38.19 45,55 41.43 39.79 55.64
Duncan’ new multiple range test 95%

(P>0.05)
(P=50.05)
(PS20.05)

26
3.33£1.06
2.02%0.65
2.58+0.43
2.20*0.65

ns

32.29

27
3.99*1.60
2.35£0.67
2.91*1.61
2.53*0.48

41.68

28
3.66%0.89%
1.35%0.51 b
1.58+0.76h
1.53*0.75h

+

57.68



192

4.3
21
("l«weight loss) "

0 3 6 9 12
Control 0 6.24£0.42a  1166+0.79a  1554+0.72a 22.91#1.22a
Lab-a 0 2.69i0.53b 5.91£0.34b 8.12il,61b  9.78£0.51b
Lab-C 0 2.70i0.49h  4.94:0.61b 8.39i-1.12b  8.35£1.93b
Teva 0 2.82£0.96b  5.87+0.73b 8.66£0.52b  9.45£0.72b
F-test ns ” 3 * '
cv (%) 0 46.08 39 61 32.87 49.55

22
4 : ; (L)
0 3 6 9 12
Control 57.01il.83  67.62i3.15a  72.79i2.99  68.95il.66  71.66il.66
Lab-a 58.93£0.81  56.88i1.94b  67.50i4.45  66.09i2.36  68.91i3.06
Lab-c 59.32¢0.88  61.70i3.85b  66.83il.22  65.79+5.10  69.15i2.63
Teva 6019£3.02 61.29+3.05b  69.47i2.64  68.82il.91  70.80il.09
F-test * ns ns ns
CV (%) 3.49 7.1 5.87 4.67 3.33
U Duncan’ new multiple range test 95%
(P>0.05)
* (psS0.05)

a-C (P 0.05)



Control
Lab-a
Lab-C
Teva
F-test

cv (%)

.24

Contraol
Lab-a
Lab-c
Teva
F-test

CV (%)

25

Control
Lab-a
Lab-c
Teva
F-test
CV (%)
Uri
ns

*

a-C

(-a) "

0 3 b 9
-18.68+0.47  -1.8823.42a 2.28+0.89a 4.50+2.18a
-20.10£0.23  -12.27+2.68b  -10.94+5.56c  -6.59+4.2Ib
-18.68+1.28  -11 51+3.15bh  -9.21#5.74bc  -11.11£7.80D
-19.03+0.52  -8.31+4.03b -1.72+5.79%ab -4.01+3 462

+ x
4.51 61.10 §3.90 357.43
1]
(b)1
0 3 6 9
41.35¢1.78 38.06+3.31  54.10+1.15a 53.61+1.66
41.36+2.12  3559+5.51  46.35+251b  51.97+2.39
42.05+1.26  35.5945.60 46.17+1.98b 47.80+7.69
42.05+2.04 36.49+3.54 54.78+5.49a 56.90+2.23
s %
4.02 11.61 14.03 9.69
!
(L)1
0 3 6 9
85.58+1.40  80.28+2.05 73.06+3.72  74.20+3.55
85.58+1.40 81.31+138 72.75+4.94 7527+1.56
85.58+1.40 81.1143.61  73.23+2.21  75.08+5.06
85.58+1.40  79.66+1.26 73.36£3.3p T74.22+2.22

1.46 2.66 410 410

Duncan’ new multiple range test 95%
(P>0.05)
(PSS0.05)

(PsS0.05)
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12
6.37+1.13a

-2.86+4.250
-3.36+4.98D

6.53+2.56a

*

351.68

12
53.77+2.25
52.59+2.26
51.18+2.19
55.96+2.35

5.08

12
71.65+3.34
73.69+2.24
72.99+1.80
70.74+1.01

3.24



ns

.26

Control
Lab-a
Lab-C
Teva
F-test

cv (%)

.27

Control
Lab-a
Lab-c
Teva
F-test

CV (%)

28

Control
Lab-a
Lab-c
Teva
F-test

CV (%)

a-C

(-a) 1
0 3 6 9 12
-11.2742.84  -6.55i0.84ab  -13.78i3.61  -2.70il.90  6.04U .46
-1127+2.84 -840+ 142b  -16.56i2.14  2.33i2.53  4.37i2.09
-11,27£2.84  -8.22il.30b  -15.61i5.12  -0.08i4.01  2.98i5.91
-11.274¢2.84  -5.69i0.99a  -16.66il.52  6.52i2.92  8.520.36
ns *
22.51 21.12 45.25 125.15 66.35
(b) L
0 3 b 9 12
36.29¢1.97 38.86il.21a  43.04i2.11  63.49i3.96 63.99i3.97
36.29i1.97  37.20il.66ab  41.98i4.30 62.19i3.22 62.92il.86
36.29il.97  34.73i2.29h  40.07i7.65 57.77ill.50 63.34i5.54
36.29il.97 ~ 38.29il.33a 42.61i5.14 61.27il.81 62.27i2.92
*
4.85 5.95 11.58 9.96 5.03
_______ 3 . _(Flirmness)l
0 3 6 9 12
45.60i6.87  12.09+4.82 5.63i0.67a  5.850.03  5.44i0.69
45.60i6.87  20.37i5.52 5.92i0.86a  6.09i0.38 5.68i0.76
45.60i6.87  22.24i9.80  14.87+2.93b  7.25:2.17 6.77i2.35
45.60i6.87  21.48i7.46 5.76i0.31a  6.16i0.36  5.58i0.83
15.06 40.25 5353 19.44 22.55
Duncan' new multiple range test 95%
(P>0.05)
(P=S0.05)

(P=50.05)

194



Nns

29

Control
Lab-a
Lab-C
Teva
F-test

cv (%)

30

*

Control
Lab-a
Lab-c
Teva
F-test

CV (%)

a-C

195

(1ss) !

0 3 6 9 12
2.86£0.29  19.20£0.95 19.50i2.08  21.40i0.73a  21.30i0.62a
2.86£0.29 17.45il.19 17.50il.29  17.90i0.93b  19.65i0.47h
2.86£0.29  16.00£3.15  16.3072.66  16.40il.83bc  '17.65il.18¢
2.86+0.29 18.25i0.84  19.20i0.28  19.35il.45¢  19.65i0.72b

* *

ns ns ns
10.20 11.37 11.61 11.92 1.73

! (% Titratable Acidity) Y

7
1 1 -

0 3 6 9 12
1,73i0.08  0.74i0.09  0.3U00.05a  0.25i0.03a  0.26i0.02a
.13:1-008  0.92£0.12  0.65i0.22b  0.33i0.10a  0.29 .-0.02a
1.73i0.08 = 100i0.19 ~ 0.89i0.14b  0.56i0.17b  0.49i0.20b
1.73£0.08 -~ 0.77i0.20  0.26i0.03a  0.28i0.04a  0.25i0.04a

ns * * t
4.73 21.12 55.33 43.41 4281
Duncan’ new multiple range test 95%
(P>0.05)
(PSs0.05)

(PiS0.05)



Control
Lab-a
Lab-C
Teva

F-test

cv (%)

30.29+13.60

21.70+9.25

34.65+20.37

28.37+9.15

ns

46.28

1

58.60+30.67

58.98x27.69

58.60+30.67

90.34+28.53
ns

47.49

231.17+21.63a

126.57x26.83b

123.92+33.49b

201,09+2.57a

*

30.93

Duncan’ new multiple range test
(P>0.05)

(Pi£0.05)

(P :0.05)

232.63%14.14a
130.43+29.85b
146.91+52.86b
200.54+19.98a

*

28.98

95%

(mgCO02kg-hr)'
4
202.50+29.34a
123.34+40.00b
123.21+45.66b
164.66U4. I0ab

*

29.94

189.37+20.00a

119.46+33.80b

108.06+23.72b

167.20+21.95a

*

28.32

438.19+96.38a

255.22x90.17b

182.26il05.17b

242.64i38.48b

*

44.89

211.97+31.04a
105.68+33.86b
94.86+20.88b
170.60U 8.68a

*

37.77



31

Control
Lab-a
Lab-C
Teva
F-test

cv (%)

a-C

(MgCO Jkg-hr)1

8
334.45£51.79
234.51i85.41
224.03£51.09
223.02£22.80

ns

27.68

Duncan’

9

224.90£28.24a

140.29i49.97b
146.20i35.46b

178.60i32.73ab

+

21.97

new multiple range test

10

20.2.50i29.34a

123.34i40.00b
123.21i45.66b

164.66il4.10ab

*

29.94

(P>0.05)

(P70.05)

(PIS0.05)

1
234.07i39.70a
108.30i35.45b

88.71i15.38b

209.10i49.52a

*

45.39

95%

12
154.59i59.88
102.48i46.88
85.03il0.10
107.63146.46

ns

r 42.80



32

1Control
Lab-a
Lab-C
Teva
F-test

cv (%)

ns

( /kg-hr)l

0 1
4.7521.25a 11.60+0.91a
10.59+2.16h 11.74£0.76h
5.6912.12¢ 11.75+1.25h
9.41£3.20d 15.4843.66b

* +

42,17 19.58

Duncan’ new multiple range test
(P>0.05)

(ps£0.05)

2
14.28+3.53
14.08£1.31
11.15+0.88
15.26+1.90

ns

18.22

(P 0.05)

3
15.54£1.22
13.87£2.73
14.48£3.31
13.8414 .58

ns

20.42

95%

4
19.93i3.99
17.54i4.20
18.52i3.33
18.64i4.44

ns

19.80

5
44.94i6.90
37.68+7.31
42.4413.99
40.95i13.88
11
20.06

b
33.08i4.38
29.06i6.64
32.4316.48
33.3814.48

ns

16.61

7
14.29i3.59
[1.40il.33
11.760.02
15.26il.90

1S

19.55
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.33

Control
Lab-a
Lab-C

Teva
F-test
cv (%)

34

Control
Lab-a
Lab-c

Teva
F-test
CV (%)

»

ns

57.01il.83

58.93i0.81

59.32i0.88

60.19i3.02

ns

3.49

Duncan’

2.96i0.42a
1,99i0.33b
2.46+0.19b
2.23+0.29b

*

19.38

69.81i3.09

65.75i6.21

65.20i2.65

65.87i3.99

ns

6.96

! 12"c
(%oweight loss) 1
14 21 28
5.26i0.66a 6.09+0.57a 8.39+0.24a
3.05+0.49b 3.80i0.40b 4.25+0.18b
3.54i0.34b 3.63+0.36¢ 4.56+0.25¢c
2.87i0.19b 4.48+0.4 Ic 5.89+0.76¢C
* * *
28.74 . 23.97 29.98
12"c
(L)L
14 21 28
69.77i3.59 73.30+2.61 73.46+1.41
67.26+4.33 70.08+3.50 72.20"M4.77
66.84i2.64 69.02i2.23 70.20+3.40
68.64+2.66 73.26+1.43 71.09+2.38
nS ns ns
4.93 4.46 4.40
95%

new multiple range test

(P>0.05)

(P0.05)

(PL-0.05)

200



.35

Control
Lab-a
Lab-C
Teva
F-test

CV (%)

36

Control
Lab-a
Lab-c

Teva
F-test
CV (%)

.37

N
> IItWHrl

Control
Lab-a
Lab-c
Teva
F-test

CV (%)

ns

201

0 7 14 21 28
-18.68+0.47 -13.78+3.61 -13.12i5.71 -9.61i3.62 -6.68i4.57
-20.10+0.23 -16.57+2.15 -11.10i4.06 -5.99i4.096 -7.97+4.93
-18.65+1:28 -15.61+5.12 -9.601i5.73 -9.41i3.93 -7.93+4.84
-19.03+0.52 -16.66il.52 -10.36i2.23 -6.60i3.99 -5.84+3.70

ns lis
451 20.87 28.00 49.10 58.59
2 C
(b) -

0 7 14 21 28
41.35+1.78 44.29+2.61 47.14i2.66a 47.98+3.82 47.60il.31a
41.36+2.12 41.98+4.30 43.09i2.40b 43.68+1.88 45.01+ 1,66ab
42.05+1.26 40.67i0.84 40.35i2.30b 44.62+1.64 42.63i2.65b
42.05+2.04 42.61+2.19 46.90i2.09a 47.47+1.38 48.04i2.00a

ns ns * ns ¥«
4.02 6.67 8.50 6.20 6.23
192C
1

J ! f L)

0 7 14 21 28
85.58+1.40 86.94il.25 86.90+1.15 84.42+1.00 82.08+1.29
85.58+1.40 86.38+1.03 85.03il.29 82.99+0.69 78.95il.98
85.58+1.40 87.09i0.93 85.35+0.41 83.84+1.12 81.54+2.24
85.58+1.40 87.23i0.67 85.88+0.61 83.52+0.54 81.65+0.97

ns ns ns
1.63 1.09 1.28 1.13 2.44
Duncan’ new multiple range tesl 95%
(P>0.05)
(PSS0.05)

(Pr 0.05)



38

Control
Lab-a
Lab-C
Teva
F-test

CV (%)

.39

Control
Lab-a
Lab-c
Tcva
F-test

CV (%)

A0
1

n’i rim Hyi
Control
Lab-a
Lab-c
Teva
F-test
CV (%)

) 2
(-a)l

0 7 14 21
- .27x2.84 -9.25*0.47 -9.12*0.51 -8.60*0.57
-11.27+2.84 -9.42*0.58 -8.79*0.50 -7.26*0.99
-11.27+2.84 -10.30*0.96 -8.76*0.61 -8.07*0.45
-11.27+2.84 -9.82*0.29 -8.50*0.43 -8.12*0.46

25.16 7.17 5.32 9.57
21C
()"

0 7 14 21
36.29*1.97 46.54*2.55a 45.64*1.99 49.60*1.10
36.29*1.97 39.54*2.17bc 42.70*1.94 45j41*1.80
36.29*1.97 38.30*2.11c 39.55*2.35 46.87*3.79
36.29*1.97 42.85*3.25ab  42.75*4.88 48.68*2.06

*
5.43 9.61 8.41 5.71
2
(Firmness)
K ? -1 -

0 7 14 21
45.60%6.87 26.36*3.50 13.07*2.00b 13.12*2.02
45.60*6.87 27.82*3.72 11.58*2.79b 11.59*1.93
45.60%6.87 30.08*9.39 19.16*3.17a 13.89*2.05
45.60%6.87 26.75*8.49 11.15*2.58 12.45*2.28

*
15.06 22.68 29.74 16.07

Duncan' new multiple range test

(P>0.05)
(PS:0.05)

(PSs0.05)

28

-7.56*0.23

-7.47*0.58

-7.79*0.20

-7.90*0.19

4.59

28

53.04*3.90

51.61*2.48

51.37*6.24

51.81*3.57

7.47

28

9.55*3.94

8.33*1.10

10.53*5.68

7.87*1.73

37.48

95%

202



41

0 1
Control 2.86*0.29  4.93*0.88
Lab-a 2.86%0.29  4.65%0.44
Lab-C 2.86*0.29  4.30%0.48
Teva 2.86*0.29  4.55%0.41
F-test
cv (%) 12.45 13.15
.42
d d
0 1
Control 173%0.08 oo i
Lab-a 1.73£0.08  1.02*0.18
Lab-c 173%0.08 .%o
Teva 1.73%0.08  1.06%0.07
F-test
CV (%) 11.39 8.49
Duncan’

a-c

14
6.73*0.86
5.50%0.70
5.80%0.59
5.85%0.62

22.42

12"c
K
) 2%
17554166 18.7%101
13554283 1745183
12254306 17.0%0.74
1624348 17.95%0.90

6-95 10.20

12 C

(% Titratable Acidity).

14
0.93%0.06
0.95*0.07
0.99%0.12
0.89%0.04

16.73

new multiple range test

(p>0.05)

(PSi0.05)

21 28
0.67%0.09a  0.37*0.07
0.88*0.090  0.38*0.01
0.94*0.16b  0.35*0.07
0.88*0.05b  0.31*0.04

*

16.60 4.73

95%

203



43

Control
Lab-a
Lah-C
Teva
F-test

cv (%)

17.21

Control
Lab-a
Lab-c
Teva
F-test

CV (%)

1"

(mgCCF/kg-hr)t

D 1 o 3 5 : 7
37.49U153  32.06£6.55 42.14i.8.95a 40.55+3.86a 56.62¢17.33a 52.10i6.20a  270.75i43.74a 52.28i4.95a
34.84£7.14  36.68+259 3556+2.02b 27.67+2.89b  36.40:237b  43.38i2.13b  169.77i27.50b 45.80il.04b
26.65:7.94  40.89+459 41.45+384b 39.24+2.45b  4535:4.95h  46.26+4.12ab  172.35i19.54b  48.09i9.00b
40.28£10.13  39.53£5.60 39.33+2.37a 38.074#2.66b 41,97+0.3%9ab  47.38i2.36b  187.14%13.19b 49.73i4.03a

" R , 3 "

28.38 15.31 13.34 16.27 24.73 1033 24.86 11.28

(mgCOjlkg-hr)?

» y . 13 14 15 16 17
26.10£3.78a 56.28+5.89a 86.47+35.23 60.017.17a 66.71il9.43 33.46i9.64 66.33il9.07 34.26i6.93a
10.83£1450  47.74+296b  55.26i8.03  4751+1.17c  50.00il.32  24.60i6.55 49.51i3.42  24.24i4.62b
20280 67b  50.77+5.18b  58.9247.53 50.87+4.66bc 55.48i5.95 27.28i6.94  51.96i6.67  23.80i2.47b
18.31:0.86ab 58.49i5.84a 6551+13.83 56.7845.03ab 61.99i6.12 26.16i10.35 61174358  24.80i7.67c

1727 1192 32.45 12.53 19.72 30.08 20.38 25.58

8

51.39i7.55a
36.40i2.37bc
45.3514.95ac
41.97i0.39¢

*

15.98

18

17.76i7.30a
51.27i2.71b
54.67i7.65b
66.00£2.22h

*

18.96

9
57.80i4.77a
47.26i2.03b
54.49£2.70b
56.61i0.99ah

*

9.23

19

45.21i13.70a
23.2811.99b
25.3413.65b
32.4414.38a

*

35.18
4

*



Control
Lab-a
["b-c
Teva
F-test

cv (4

1/

20

86.45+21.96a
51.64*4.74b
53.82£14.23b
75.71*4.56a

*

28.98

a0

21

42.02+2.38a
27.50£1.95b
29.94*6.66b
41,937.02a

+

23.98

Duncan'

22

86.47%35.23
55.26*8.03
58.92*7.53
65.51*13.83

32.45

new multiple range test

(P>0.05)

(P=S0.05)

23 Y 2

4511*9.83a  78.52*9.35  45.27*9.33a
31.64*4,42b  48.43*4.28  31.64*4.42b
37.96t5.43ab  72.44*36.04 37.96*5.43ab
44.23*4.64a  71.32*5.21  44.23*4.64a
20.26 30.50 2002

95%

(ps£0.05.)

26
78.91*3,36a
51.59*6.93h
58.81*6.89h
70.58*7.34a

*

18.59

21
88.26*21.6%
55.65*12.51b
58.12*5.90ab

76.03*5.13a

*

14.06

28
88.56%21.70
72.91%46.28

59.49%6.88
76.69*5.40

34.33



Control
Lab-a
Lab-C

Teva
F-test
CV (%)

14.05

Control
Lab-a

Lab-c

Teva

JF-test

CV (%)

4.82+0.60a

7.09+0.70b

4.93+0.75a

6.54+0.43b

*

20.50

10

10.99+0.77

8.76+1.25

9.86+1.47

10.38+1.42

ns

14.05

18.25+7.90

16.77+4.43

12.37+1.43

13.03+1.74

ns

32.39

u

22.82+2.66

19.81+4.36

20.87+3.52

20.29+7.06

ns

20.83

44,11 +11.03

30.49+7.62

43.63+10.91

45.99+11.50

ns

36.59

12

10.39+0.90

7.00+2.96

9.70+1.67

8.78+4.10

ns

30.66

12.71+3.49

14.30+3.23

16.38+2.18

13.03+2.91

ns

21.73

13

6.96+0.61

5.45+0.84

6.13+0.79

6.10+0.51

ns

12.59

4
16.30+0.93a
10.41+1.39b
15.84+2.12a
17.73+1,34a

*

21.05

14

4.26+0.91a

3.04+0.74b

1.88+0.09c

1.87+0.22c

*

41.66

(I1l/kg-hr)"

5

36.02+2.94

31.05+4.50

33.94+6.72

33.10+4.59

ns

14.11

(lillkg-hr)"

=g

6.95+0.60

5.45+0.80

6.23+0.88

6.11+0.59

ns

13.59

24.52+2.40

18.47+2.88

20.71+3.90

19 54+3.14

ns

17.58

16

6.12+1.27

4.62+0.61

5.25+0.42

5.26+0.60

ns

16.90

19.08+2.19a

14.31+3,23b
16.38+2.18ab

13.03+2.91b

*

21.40

17

6.09+1.22

4.60+0.56

5.19+0.38

5.30+0.62

ns

16.54

14.07+1.46a
10.41+ 1,39b
12.19+1.22ab
12.64+1.54ab

*

14.97

18
5.76+ 1.09a
3.82+0.97b
4.14+0.60b
4.41+0.20b

*

23.03

9.90+2.72

6.85+2.15

9.78+1.55

8.78+4.10

ns

31.70

19

5.15+1.3ba

2.76+0.75bc

3.62+0.84b

1.87+0.22¢c

*

44.27

90¢



a J 0 (ll__g/kg-hr)l'

20 21 22 23 24 25 26 21 28
Control ~ 7.59:1.06a 13.61+2.12 6.14i0.72 2.87#0.41a 1.48i0.27a 2.69#0.13a 1.331+0.18a 2.68£0.07a ....%....a
Lab-a 5.45i0.84b  11.04+2.65 6.48U.44  177:031b 093£0.13b 2.24i0.14b ].10£0.14a  2.14£0.23b  0.09£0.03b
Lab-C ~ 6.23+058b 11.98+2.38 556+0.68 1.91+0.06b 1.00£0.15b 1.9240.23b 3.75£2.180  2.02i0.23b  1.00+0.05ah
Teva 6.07£0.51b  10.87£5.39 5.92:0.74  1.87+0.17b 0.89i0.11b 1.98+0.37b .. I+, ..a 1.99i0.35h 0.9840.03h

F-test t ns ns t ¥ ¥ t * *
cv (%) 16.81 27.29 15.21 24.65 27.15 17.13 83.40 16.35 10.54
v ! ! Duncan’ new multiple range test ! 95%
ns I (P>0.05)
* ] ! (P~0.05)

ac !l n (P 0.05)

L0¢
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209

Lab-a Lab-C Lab-d

(MPa)

Lab-a Lab-C Lab-d
242.428 193.577 33.959
190.344 300.491 49.081
262.874 143.729 90.505
209.080 246.155 37.004
307.982 210.869 41.042
1212.708 1094.821 251.5904
242.542 218.964 50.318

Lab-a Lab-C Lab-d

(% elongation)

Lab-a Lab-C L.ab-d
2.346 2.099 6.984
2.069 4.568 4.445
5.714 1.481 6.667
2.593 2.948 5.366
2.222 2.566 5.665
14.9433 13.6628 29.1267

2.98866 2.73256 5.82534



Lab-a
Lab-C
Lab-d

F-test

a-Cc

210

Lab-a Lab-C Lab-d

X10 10(g-m/m 2s-Pa)

Lab-a Lab-C Lab-d
2.3004 12.7678 15.6916
4.1531 17.6372 14.6619
4.0419 11.1616 22.8133
6.6485 11.3855 19.3548
17.1439 52.9521 12.5216
4.2860 13.2380 18.1304

Lab-a Lab-C Lab-d

(%) ,
(MPa) X10 B(g-m/mZs-Pa)
242.5416a 2.98866a 4.28598a
218.9643a 2.73256a 13.23803b
50.31807b 5.82534b 18.13041c
* *
(P=s90.05)
(PSS0.05)

Duncan' new multiple range test 95%



DSC
DSC'( /!

* exo

-0 05

-0 15 -
'0.20

m0.25 ;

v1a 9!
-040 -

-045 "

-20 0 20 40 60
Temperature rc

Insruert Hi'I:Ey,C' K 0. daairim «sry. %d ¢4

Agect Ra‘aere". At vO0 ®yOedMe, 050! Snpe+Giabn

Klenfv | rela2 Sd1ots

DOIPR ¢ ;m M cOt"I'em@l SasdlrﬂCOQSi‘Oon”ﬁdral-R 0PMD  +ndbe PaA o

Id'd-da / SREC Fﬁe IpsN. .9 -m cfere N. D Y £ 3 TomrT
- SOM ' Rap w

ipze TMOWOSEHT Decoe  C. TG cs:Lc/Ea-raaw K

A (bleached shellac)



exc
Gass Transition:
Onset: 234 X
", Is ¢
Bd: 405X
Ddta Go  0.353 J(@K)
12 morgg,
030-  tAThmoyOd,
L 5 gu

<4J Z) 0 m
Temperatu‘?g pT 0 80

0 07.C LT Tk A O 01 THWRNGS AR08 860 22

4; ™md) R New/ ;K2 G

2 labalabC  Labd

Sy



DSC /rmW/rng;

mez.Q

02 :

12
| 0 | 4

Temperature r ¢

TEOTi T .
Instrument:  NETZBCHDBC204 /-1 f-Hr ¢ \pybwirriavia 3 tnuwrang LAS Bdg;
project: Calibration d0C-6CC :". Reference: 272/0000 3
identity: Cil Meterial: < AB9
DetuTme.  2V./2549 6 ?4 CorriTenpCsi:  Rase;re0C20 14Sbfi3; TempociiR _ _iti_c5tar
Laboratory:  ""RBC Sens Hie. Sas: QN _.J 1200 &D
Qperator: PA 2 ftsnpe: <C71I00KTiin /80
Sarple: - fQD* 9 SarpeCarTC. CL4 " s /K

3

60

A, * Type of Mees-
DAV 1-
. cbies

' -SSTAe - Coffitt B>

= AL doser: .
Vi. 00T ;' "0 ity
[e/esceViV]

€re



DSC /(mW/mg)
T exo

00

-0.3 -

0.4 ¢ MMUKJE@EB

- m 0 2C 40

S T ZiSY Temperature TC
AVEISE T ZItBY

Instrument: NET2SCHDSC1FL Re Of barVaVRIGMr-0 9 TEVAKIB

Project: CALIBRATION 10C-530C8C Reference: Enptyc 000 g

Identity 6 Meterial: TEVA

CaeTino. 211201546 26 Cor/TerpCat:  Baselineloc 23 149f,d3! TermcaHR10 9 12 (B3
Laboratory: -TREC ScreHlo: SyslON2,.9 12 05f2B

Cperator  SCPA Range: 4010 OKmir 180
Sarple.  THUMRONG'TVA 020ny Sarple Car/TC. ose 204F1msanso 1K

«.4 I

60
Mok Type of fifless:
Segrents:
Qucible:
Atmosphere:
CarMRange:

Teva

/ Sanple +Ccf-eclon

DenAl dosed
N2 20Gimm/ M2 T ilim
0RO/5000 PV



215

2 .. 2524

2542

2545
2546

2547 2549




	รายการอ้างอิง
	ภาคผนวก
	ภาคผนวก ก แบบทดสอบทางประสาทสัมผัส
	ภาคผนวก ข วิธีการวิเคราะห์ข้อมูลทางสถิติและตัวอย่างการคำนวณ
	ภาคผนวก ค วิธีการทดสอบ และเครื่องมือทีใช้ในการทดสอบสมบัติของฟิล์ม
	ภาคผนวก ง สรุปการวิเคราะห์ข้อมูลทางสถิติของการทดสอบคุณภาพมังคุดและมะม่วง
	ภาคผนวก จ ข้อมูลดิบ และสรุปการวิเคราะห์ข้อมูลทางสถิติของการทดสอบสมบัติทางกล และความสามารถในการแพร่ผ่านของไอนํ้า

	ประวัติผู้เขียนวิทยานิพนธ์

