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Teeranuch Chysirichote 2011: The Development of Reduced-Calorie Flaky Chinese Pastry
(Kha-Nom Pia Lek) by Using Fat Replacer and Sugar Replacer. Doctor of Philosophy
(Tropical Agriculture), Major Field: Tropical Agriculture, Interdisciplinary Graduate Program.

Thesis Advisor: Associate Professor Anchanee Utaipatanacheep, D.Sc. 249 pages.

Flaky Chinese pastry (Pia) is one of baked products which most consumers prefer the small size
stuffed with mungbean conserve. The objectives of this research were to develop the formula and process of
reduced-calorie flaky Chinese cake (Kha-Nom Pia Lek), calculate cost and evaluate its shelf life. To develop
the formula and process, the study was separated into crust and filling parts. The crust was reduced fat and
added the fat replacers, maltodextrin gel and inulin gel. The result indicated that panelists liked the product, in
which the fat content in outer crust was reduced by 45% and replaced by 50% of its weight with inulin gel at a
moderate level. The formula of crust included inner and outer layers. The inner crust consisted of 28.77%
cake flour and 11.51% shortening. The outer crust was composed of 32.88% all-purpose flour, 2.94%
shortening, 2.94% inulin gel, 6.57% sugar and 14.39% water. The filling was reduced oil and sugar and added
inulin solution, a fat replacer, combining with sorbitol solution and maltitol solution, sugar replacers. The
results showed that the crust of pastry was harder and less expanded, but the filling stuff was friable, rough,
yellow-less and sweet-less. Pastry with 80% (w/w) inulin solution of oil and 10% (w/w) maltitol solution of
sugar in 25% reduced-oil filling was accepted by trained panelists. Moreover, consumers liked this pastry at
moderate level. Concerning to the formula of filling consisted of 53.69% mashed, steamed, peeled-mungbean,
28.99% sugar, 3.22% maltitol solution, 2.82% rice bran oil and 11.28% inulin solution. The qualities of this
product were water activity (a ) 0.842, hardness 2041.55 g, fracturability 1587.79 g, springiness 0.292 mm,
cohesiveness 0.117 and chewiness 88.85 g.mm. The crust was yellow (L* 74.65, a* 5.73 and b* 38.69). The
filling was yellow (L* 69.67, a* 5.23 and b* 44.52). The product’s diameter was 3.70 cm, height was 3.35
cm. and specific volume was 1.20 cm3/g. The 100 g of product contained total calories, cholesterol, total
saturated fat and trans fatty acid were 340.89 kcal, 5.23 mg, 5.62 g and 0 g, respectively. Comparing with the
standard formula, fat and total calories of this formula could be reduced by 69.44% and 25.51%, respectively.
The production cost of this pastry was 0.79 baht per piece. The shelf-life at room temperature was 2 weeks in
ON/PE bag, 4 weeks in ON/PE bag with oxygen absorber, 5 weeks in KON/PE bag and 6 weeks in KON/PE
with oxygen absorber. The long time storage leaded to the increases in the hardness, friability and TBA value,
while the moisture content, a_ of both crust and filling, bean odor, candle-smoke fragrant and overall

acceptance were decreased.

Student’s signature Thesis Advisor’s signature
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2.2 AFMINANIMITAANAINU (WAAS, 2545; Calorie Control Council, 2004)

£4
MInaneIMITaanany Ilaenisan lviiunsethanaluemisesinadoanymus
Y ' Y
1AIAMAVE991MIT 131z ludunazihmasiaiimihiinaisedialueims auiudwda

P v g A A o J o v a
%’ﬂ@ﬁmﬂﬂﬂuWﬂﬂ’ifJ‘U‘V]‘U1W%6%1%NHLLa$u1ﬁ1a1uaiﬂWiuu llazﬁlcﬁﬁ']iﬂa']ﬂ%l‘!ﬂ

A

Y AaA &% A g) A 1 = i &% A
macﬁm%ﬁummﬁﬁvmLmu"l,muumamLmumma"lm ‘lmclmwmaﬂmumm"lmmuma
31 Y 9y Y A [ T [ o Aa =
“L!'IG]'lﬁL!.ﬁ”ﬂ‘b’ﬁ'lﬁ‘ﬂm!mu!,"’ll'lumuT]IﬂEJﬁiﬂLUJiJﬂﬁilG]@ﬂﬁJ "hmu‘vm”lummmzm
1 [ a Y Y Y v X A 1 v d‘
Llﬂﬂ@]']x‘iﬂﬂ@]'m‘lfuﬂ"ll@ﬂﬂﬁﬂll"’lliJ‘LJ mmamﬁa@“lsumsNﬂaixaaﬂaﬂmumaﬂwum
1 9 a a Y U v a Q' [ A C% Ad
Glﬁlqeljﬂ']Wﬂ'liJﬁiﬂﬂﬁluﬂﬁJ'lﬂliﬂﬂ ‘lmm ]lsllﬂJLlGIfuﬂ’E]iJﬁ’J ADIATIADIDN m@"lwum trans
. o 9 o = o A d? o v A '
fatty acids L‘anzfu31/1ﬂmzmﬂamﬁmaiammﬂm5ﬂawa"1§@1u!.aa@qwu Tl'lclﬁlf’fﬂﬂ@]’i]ﬂ']ﬁ
a o A Y dy [ Ya cg/ =2
mﬂiﬁﬂmﬁlmazm@ma@ﬂ”l@ uaﬂmﬂumﬁa@wmamiummamﬂmm@mma HIDINT
a A A oy o Yy a =\ Yo Y a 9 Y Y
mwuﬂuﬂﬁmmmmamﬂmﬂwgl;usTﬂmﬂam’d‘lﬂmwawmmummmmﬂmmzmu"lﬂ
=2 = Y Yot ) S A ol moq Yo A Ao v
ﬂmmmmmmﬂ‘wwﬂwﬂﬂfmﬁmmmw:nummummmm“luiwwawumauwmamuaa

1 g) a o 4 1 g
e lurann Mo IMITAS g 1J'Iﬂﬁ‘lﬂl

MInaneIMITaaNasIue19i 1a lnemsaadiserns luduuazunundes
d' d‘ 9 Y] 9 1 A (=1 [ A 9 % d‘d a o ]
punTindsnudosnimie lilindsnu vieldarsnaunu lviiuninisnaasimiielu
Pagiiunaunuaauves lviiuluerwis nenaunudiuvesashldnasanuluoms ldun
% o oy ' o g‘
luiiu M5 Tulawsa nagTsaudeimaz ldarsyietvin 1 lulassade wieldms1d

Y v 1
anurNunaunuihaag Insd niomulee11s (dictary fibers) e T 1dnd e
2.3 M3vimainTarunsuazeIndnauunaIn
Y] a o 9 I a o 4
msvaniinain Insuimsuanlsuia vy vazetadauunanilunaadusn
aa luifuauanumuzauvelSuananas 1dun (wafs, 2545; Calorie Control Council,

2004; Oreopoulou, 2006)

2.3.1 reduced calorie 1913/001115HNGINUANDIDI1UBY 1/4 g uA LN

Tupmsiszianlndifeanu



15

1 Y
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3. m1snaunylusiy (Fat Replacers)
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3.2.1.3 waglad (Cellulose) HImMsldduarsnaunulviiusiuiulalas
J 4 ] Y a <3|
ApARYA (hydrocolloids) 91 1y Ay niemnAY 01914 luanimvousag ladudsuailung
A d'l d' 9 as =\ A ]
(powdered  cellulose) ~ MIDNWIUNITIAsULAIAIBITMIUATHTONIIN BTN 13U
microcrystalline cellulose, sodium carboxymethyl cellulose, metyl cellulose (MC) ag
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woni)sg1) Ml lugiwasziidnumeadio lusiy (shortening or fat like gel) Tudnwmzilsing
Y
=) o

4
ANUKLA TA¥1A TINNUHoduNa uazmmiﬁamnmﬁﬂu (Uafl3, 2545; Inglett, 1995;

Kathryn and John, 2004)

3.2.1.8 ?nﬁu (Inulin ¥i50 oligofructose 130 polyfructans) wu'ld Tudasuas
9 1 Aa ~ . v A [ 1 . Ia
wa'ldl 151 51NFAT (chicory root) HINBATINATNIS (dahlia tuber) HAZWIHUAN D15 157
[ ' ' a { A a a a a
(Jerusalem artichoke) (Tudu daulug ldansinFaoidedilSumdyauiosas 1520 Tna
s s a & Y & v vy
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A15190 3 @re819a1nauny lusiueiia Carbohydrate-based fat replacers

Replacer Trade name Conc. Used Special features
(Developers) (%solid)

- Corn starch Steller (A.E.Staley) Acid hydrolyzed; forms
miroparticulate gel; extends
life in laminated pastries up
to 2 weeks

- Potato maltodextrin  Paselli SA2 (Avebe >20 Enzymatically hydrolyzed,;

America Inc.) used in dips dressing, frozen
desserts, and bakery products
- Tapioca dextrin N—Oi1®, Instant N-Oil” 20-35 Used for frozen desserts,
(National Starch & salad dressings
Chemical)

- Tapioca Instant N-Oil” IT 30-40

maltodextrin (National Starch &
Chemical)

- Waxy corn N-Lite'"' B (National 25-30 Used as gel in laminated

maltodextrin Starch & Chemical) doughs; extends shelf life and
replaces up to 100%
shortening

- Polymer of Polydextrose (Pfizer)

dextrose, sorbitol,

citric acid

an: 118 (2538); Frye and Setser (1993)
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wazii 2 n5u ewnsanaunu lusiy 3 a5y daiuez ldndeau 4 Alawaaesunu 27 A la

AAD3I (Waf3, 2545; Akoh, 1998)

% % d
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4 . I~ o A
3.2.3.2 1A 10AADT (Sucrose fatty acid esters) iJua1snauny luiiun

o wva 3 3 ' { g 1 { g t%
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. . <3| o Aa % 1w o
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1T o 1 I Y 1 1
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$ovaz 0 1813p8az 0.08 tazals 1u'lansasosas 54.38 uazmuIanasnuld 217.78 nla
¥ F
uAapsAe 100 5L WonlSousudisnaunu ludun 2 yanMeuIND I ATUAUATNNS
3 Jd a I 2‘ 1 a A 3 Y
Menwiuuea TawngnsualinuLdvoIana AnANINANBY AL aLAZILEY1) NIT]
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(b)

4‘ o o o a 1 A a A Jd a
s 7 arsnaunu lvdudmsumswaadiunldon (a) 2auA taz (b) vealamnaNT U

W AT N asnaunu lugiu
QGG voalamndnsuva

NIMENN

ANULYVDIRA (g) 2.04+0.78 5.25+0.19 8.43+0.02

ma

AU (L*) 88.09+0.81 88.39+0.12 69.75+2.07

TuAd (a%) (-2.75)+0.04 0.06+0.02 (-0.34)+0.03

a0 (b*) 12.02+0.01 4.98+0.49 5.97+0.29
manil

h %) 15.10 76.10 45.50

st (%) 84.90 0 0.02

T1l5au (%) 0 0 0.02

loo s (%) 0 1.20 0

181 (%) 0 0.03 0.08

msTulamsa (%) 0 23.87 54.38

WA (keal/100g) 764.10 95.48 217.78
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TuHARA UM 18 (Leslie, 1999; Diederick, 2004)
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AUANYUY I RFO/RS0 RFO/RS10 RF25/RS0 RF25/RS10 RF50/RS0 RF50/RS10
(gAINILAN)

S S S S/ S )| S S/ S S/ S S/
anvmzilingdaunlden 676 620 092 573 085 606 090 586 087 486 072 424  0.63
anvazlsingdiuld 598 704 118 684 114 718 120 45 077 575 096 314 0.53
dvoald 641 683 107 633 098 669  1.03 475 074 565 088  2.66  0.42
nauvealden (nauutle) 530 392 074 414 078 467 088 548  1.03 473 089 561 1.06
nAud 473 508 107 389 082 368 078 393 083 433 092 358 0.7
ANVuveanlaon 633 339 054 337 053 426 067 418 066 454 072 467 0.7
anutjuvesld 6.66 604 091 705 1.06 679 1.02 466 070 682  1.03 435  0.65
ANuIIMYe 1d 380 275 072 251  0.66 3.04 080 487 128 418 11 596 157
FANIY 521 577 111 565 1.8 630 121 405 078 441 085 375  0.72
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S S/ S S/ S S S S/ S S/
anvazliingdunlden 676 618 091 5.30 0.78 4.15 0.61 5.45 0.81 5.14 0.76
anvazlsingdiu1d 598 701 119 5.33 0.89 5.17 0.86 5.97 1.00 5.88 0.98
Avoald 641 662  1.03 4.88 0.76 4.27 0.67 5.15 0.80 5.14 0.80
nawveudden (MAuutl) 530 449 085 478 0.90 4.87 0.92 4.83 0.91 4.88 0.92
AUt 473 368 078 437 0.93 3.97 0.84 4.44 0.94 436 0.92
anuyuueuion 633 524 0.83 4.49 0.71 4.37 0.69 4.68 0.74 4.56 0.72
anuyuuea ld 6.66 683  1.03 5.09 0.77 4.25 0.64 5.43 0.82 4.72 0.71
anusIuvesld 380 3.02 050 436 1.15 5.09 1.34 4.22 111 4.92 1.29
FANU 521 635 122 5.08 0.97 4.92 0.95 5.50 1.06 5.12 0.98
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AUANYUL I (ATAIVAY) 180/Sor10 190/Sor10 180/Mal10 190/Sor10

S s S | S s S )| S si
anbazilsingadauilden 6.76 6.41 0.95 6.93 1.03 6.76 1.00 6.78 1.00 6.71 0.99
anvazlsngd1d 5.98 7.02 1.17 6.07 1.01 5.44 0.91 6.16 1.03 5.54 0.93
Avealden 5.88 6.26 1.07 5.84 0.99 5.75 0.98 5.84 0.99 5.80 0.99
Avoald 6.41 6.51 1.01 5.04 0.79 4.43 0.69 5.38 0.84 5.18 0.81
nauveudden (nduudl) 530 4.43 0.84 4.63 0.87 4.83 0.91 4.83 0.91 4.84 0.91
naui 473 3.62 0.77 4.11 0.87 3.66 0.77 4.03 0.85 3.74 0.79
nauafufiouey 6.41 7.04 1.10 6.25 0.97 5.67 0.88 6.25 0.97 571 0.89
Anuuveulden 6.33 5.73 0.91 530 0.84 4.99 0.79 531 0.84 5.03 0.80
anuuvesld 6.66 6.87 1.03 5.15 0.77 4.29 0.65 551 0.83 478 0.72
ANuImveeld 3.80 3.01 0.79 421 111 4.90 1.29 4.12 1.08 471 1.24
FANNU 521 6.15 1.18 5.03 0.97 4.98 0.96 5.23 1.00 5.07 0.97
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Tum sz U sNIzeIMMINVINYIAN 9

Frlaniii oy (Aw)
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.806+0.00 ** 0.806+0.00 “*  0.806+0.00 “* 0.806+0.00 **
1 0.817+0.00 °* 0.819+0.00™"  0.817+0.01 ™" 0.820+0.01 ™"
2 0.817+0.00 °* 0.820+0.00""  0.821+0.01 ™" 0.819+0.00 ™"
3 0.822+0.01 ** 0.821+0.00 " 0.821+0.00 ™" 0.821+0.00 ™"
4 0.825+0.00 " 0.826+0.00 " 0.823+0.00 ™" 0.825+0.00 "
5 0.826+0.00 ** 0.827+0.01 ™ 0.825+0.01 * 0.826+0.00 **
6 0.825+0.00 ** 0.824+0.01 ™" 0.824+0.00 ™" 0.823+0.01 ™"
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0 0.833+0.00 ** 0.833+0.00 “* 0.833+0.00 “* 0.833+0.00 “*
1 0.836+0.00 <" 0.840+0.01 “* 0.841+0.01 “* 0.837+0.01 “*
2 0.840+0.01 ™" 0.842+0.00 “* 0.843+0.01 “* 0.840+0.02 “*
3 0.848+0.01 ** 0.842+0.01 “* 0.842+0.01 “* 0.840+0.02 “*
4 0.843+0.00 “* 0.844+0.00 “* 0.843+0.00 “* 0.842+0.01 “*
5 - 0.842+0.00 “* 0.84140.00 “* 0.841+0.01 “*
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Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FAIAIUAY Corrected Model .002 39 4.646E-5 3.845  .000
(o3 A) Intercept 50.453 1 50.453  4175449.478  .000
Week .001 11 7.358E-5 6.090  .000
Package 2.138E-5 1 2.138E-5 1.769 187
Absorber 1.480E-5 1 1.480E-5 1.225 272
Week * Package 3.822E-5 10 3.822E-6 316 975
Week * Absorber 9.614E-5 9 1.068E-5 .884 543
Package * Absorber 6.806E-7 1 6.806E-7 .056  .813
Week * Package * Absorber 3.724E-5 5  7.447E-6 616  .688
Error .001 80 1.208E-5
Total 80.868 120
Corrected Total .003 119
gesan Corrected Model .002 25  6.079E-5 1.159 319
WA Intercept 38.588 1 38.588  735732.166  .000
Week .001 7 .000 2.177  .051
Package 2.719E-5 1 2.719E-5 S18 475
Absorber 2.306E-5 1 2.306E-5 440 510
Week * Package 8.637E-5 6 1.440E-5 274 946
Week * Absorber 5.785E-5 5 1.157E-5 221 952
Package * Absorber 2.521E-6 1 2.521E-6 .048  .827
Week * Package * Absorber .000 3 3.619E-5 .690 .562
Error .003 52 5.245E-5
Total 55.054 78
Corrected Total .004 77
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d’ 1 4 Qag 1 Vo dcv [
MINHUINN A7 ﬂ'l';l@m@ﬂl@ﬂ@ngﬂu%’f?ullﬁﬂ”Jﬂ”J‘L!ﬂlﬂﬁmuwlﬂﬂglﬁﬂq@ﬁﬂﬁﬂﬂw (q@ﬁ A)

1 I [ 1
Tumsuz U N ILEIMMIAVINYIA 9

@ o’d‘ 1 4 aad’l
fT‘lJﬂ'l“Vi‘V] ANIDLANDILLDARNIN (AW)
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.826+0.00 “* 0.826+0.00 ™" 0.826+0.00 ** 0.826+0.00 “*
1 0.817+0.01 “* 0.817+0.00 ™* 0.819+0.01 “* 0.819+0.01 “*
2 0.820+0.01 “* 0.82140.01 ™ 0.823+0.01 ** 0.839+0.02 “*
3 0.820+0.01 “* 0.834+0.01 “* 0.838+0.01 “* 0.837+0.01 “*
4 0.823+0.01 “* 0.824+0.00 ™" 0.823+0.01 ** 0.837+0.02 **
5 0.826+0.00 “* 0.83240.01 ™*  0.839+0.02 ** 0.847+0.02 “*
6 0.833+0.03 ** 0.827+0.01 ™*  0.833+0.02 ** 0.833+0.02 **
7 g 0.817+0.01 ™* 0.823+0.00 ** 0.826+0.02 **
8 - 0.837+0.01 “* 0.825+0.02 “* 0.827+0.02 **
9 - 0.827+0.00 ™" 0.828+0.01 ** 0.827+0.02 **
10 L 0.823+0.01 ™ 0.838+0.01 ** 0.833+0.02 “*
11 - 0.816+0.00 ™" 4 0.817+0.01 “*
12 . - - 0.821+0.00 “*
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d’ 1 o Qag 1 9}0‘! dcv 3 [
A1TNNUINN A8 m’mmamaﬂmwﬂumu"1?10amuﬁuE]wumﬂazmﬂqmaﬂwawmiu

{ 3w '
m%usﬁmiqﬁizﬂznmmﬁmmﬂmmﬁ 9

Frlaniii ] (Aw)

Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0.862+0.00 " 0.862+0.00 " 0.862+0.00 " 0.862+0.00 **
0.849+0.00 ™" 0.849+0.01 ™" 0.840+0.01 ™" 0.840+0.01 ™"
0.851+0.01 ™ 0.846+0.02 ™" 0.840+0.00 ** 0.837+0.01 ™"
0.841+0.01 ™" 0.837+0.02 " 0.844+0.00 ** 0.843+0.01 ™"
0.839+0.00""  0.836+0.01 " 0.840+0.01 ™" 0.840+0.02 **

- 0.833+0.01 ™" 0.838+0.00 " 0.838+0.02 "
- 0.829+0.01 “* 0.835+0.00 " 0.836+0.01 "
- 0.829+0.00 “* - 0.834+0.01 "*

0.834+0.00 ™*
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d’ a 4 aa 4 Qady T L) dw <3
ATTNANUINN A9 NITUATIZHININTDA ﬂn’omaiLmﬂﬁmiumu"l.ammmmwumﬂﬂzmﬂ

ng { 3 o T
N3 2 q%ﬁiuﬂ'l%u%ﬂﬁiﬂﬁﬁ%ﬁﬂ%ﬂﬂ']ﬂ']ﬁlﬂﬂiﬂ‘bﬂ@nﬂ 9

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FATAIVAV Corrected Model .007 39 .000 1.147 298
(o3 A) Intercept 51.380 1 51.380 333525.176  .000
Week .004 11 .000 2345 015
Package .001 1 .001 3.703  .058
Absorber .000 1 .000 784 379
Week * Package .001 10 9.272E-5 602 .808
Week * Absorber .001 9  6.061E-5 393 935
Package * Absorber 5.689E-5 1 5.689E-5 369 545
Week * Package * Absorber .000 5  9.262E-5 .601  .699
Error .012 80 .000
Total 82.177 120
Corrected Total 019 119
gesan Corrected Model .004 25 .000 2.146  .010
WA Intercept 38.890 1 38.890  537747.410  .000
Week .001 7 .000 2227 .047
Package 1.026E-6 1 1.026E-6 .014 906
Absorber 3.470E-5 1 3.470E-5 480 492
Week * Package .001 6 .000 1.505  .195
Week * Absorber 3.537E-5 5  7.074E-6 .098 992
Package * Absorber 9.188E-6 1 9.188E-6 127 723
Week * Package * Absorber 6.896E-6 3 2.299E-6 032 .992
Error .004 52 7.232E-5
Total 55.051 78
Corrected Total .008 77
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d’ 1 4 aadngfl 1 A I ala'/ dw <3
A1TNNUINN A10 ﬂ'I'J’E]LG]ﬂﬁllﬂﬂﬁ’JG]‘I/]Qﬁﬂulﬂaﬂﬂlmg’ﬁ]uqﬁﬂﬁﬂﬁuﬂlEN"’U‘L!NLﬂU%LﬂﬂﬁI@i

{ 3 o '
AWAN (§03 A) TUMBULUIIINIZEINMIAVINBIAN 9

Frlaniii IR0 UeARTA (Aw)

Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.827+0.00 "  0.827+0.00 ™" 0.827+0.00 ** 0.827+0.00 **
1 0.826+0.00 " 0.825+0.00 " 0.820+0.01 ** 0.823+0.01
2 0.831+0.00 " 0.826+0.00 " 0.820+0.00 “ 0.821+0.00 *°
3 0.823+0.00 " 0.824+0.00 " 0.822+0.00 “* 0.822+0.00 ™"
4 0.831+0.02""  0.835+0.02 " 0.826+0.01 ** 0.826+0.00 "
5 0.827+0.01 *  0.829+0.00 ™" 0.824+0.00 “* 0.823+0.00 "
6 0.825+0.00 " 0.827+0.00 " 0.822+0.00 “* 0.822+0.00 "
7 - 0.826+0.00 " 0.822+0.00 ** 0.822+0.00 "
8 l 0.824+0.01 ™" 0.820+0.00 ** 0.820+0.00 “*
9 | 0.824+0.01 ** 0.820+0.00 “* 0.820+0.01 “*
10 - 0.824+0.00 ** 0.821+0.00 “* 0.821+0.00 ™"
11 - 0.820+0.01 ** | 0.820+0.00 “*
12 - - - 0.820-+0.00 *
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d’ 1 4 aadngfl 1 A I ala'/ dw <3
A1TNNUINN All ﬂnamamaﬂm’mmmmﬂaaﬂuazmu”lammumawumﬂﬂzmﬂ

[ { 3 o 1
fj:@]ﬁﬁ@“l/‘lﬁﬁﬁ']iﬂl!ﬂ']%ﬂ$ﬂﬁﬁQﬁﬁgﬂmﬁﬁ'lﬂ']ﬁlﬂﬂiﬂ‘bl'm’N 9

@ o’d‘ ' 4 Qady
ﬁﬂﬂ']“l’i‘l/] ANIDVLADILLDAN IR (AW)
Re+ON/PE Re+ON/PE+O Re+KON/PE Re+KON/PE+O
0 0.849+0.01 “* 0.849+0.01 “* 0.849+0.01 “* 0.849+0.01 “*
1 0.845+0.00 “* 0.842+0.01 “* 0.851+0.00 “* 0.846+0.01 “*
2 0.835+0.02 “* 0.847+0.01 “* 0.850+0.02 “* 0.844+0.01 “*
3 0.832+0.02 ** 0.822+0.00 “* 0.820+0.01 ™* 0.82340.00 “*
4 0.835+0.02 “* 0.838+0.01 “* 0.836+0.02 "  0.838+0.01 "
5 - 0.840+0.02 ** 0.837+0.02 "  0.840+0.02 "
6 - 0.829+0.03 “* 0.839+0.01 % 0.838+0.03 "
7 - 0.835+0.00 “* - 0.840+0.01 **
8 3 $ - 0.832+0.01 “*
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drunldesnuazdiuldaniu

IR : 3 o '
VYOIV BZIANIIL 2 AT IUMBULUITINILELINMINVTNHIA 9

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FATAIVAV Corrected Model .001 39 3.772E-5 2.040 .004
(o3 A) Intercept 51.063 1 51.063 2761405.873  .000
Week .001 11 5.344E-5 2.890 .003
Package .000 1 .000 20.586 .000
Absorber 3.040E-6 1 3.040E-6 164 .686
Week * Package .000 10 1.255E-5 679 741
Week * Absorber 3.696E-5 9  4.106E-6 222990
Package * Absorber 5.556E-8 1 5.556E-8 .003  .956
Week * Package * Absorber 5.578E-5 5 1.116E-5 .603 698
Error .001 80  1.849E-5
Total 81.431 120
Corrected Total .003 119
gesan Corrected Model .005 25 .000 875  .633
WA Intercept 38.578 1 38.578  171368.690  .000
Week .004 7 .001 2249  .045
Package .000 1 .000 499 483
Absorber 6.125E-7 1 6.125E-7 .003 959
Week * Package .000 6  5.399E-5 240 961
Week * Absorber .000 5  3.354E-5 149 979
Package * Absorber 1.200E-5 1 1.200E-5 .053 818
Week * Package * Absorber .000 3 .000 573 635
Error .012 52 .000
Total 54.767 78
Corrected Total .017 77
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a ! < & o
MINNUINT A13 ANV (hardness) mﬂﬂmuulﬂﬂztaﬂqmiﬂwﬂu (fq'fﬁﬁ A) Glum‘*]ms

{ 3 o '
‘]Jiiiﬂﬁﬁ%ﬂ%!?ﬁ']ﬂ']ﬁlﬂﬂﬁﬂ‘]&l']ﬁ']ﬁ g

Flanin Hardness (g)

Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 1907.40+42.91 “*  1907.40+2.91 °*  1907.40+2.91 °*  1907.40+2.91 ™
1 1815.15+7.01 ™ 1816.99+3.00 %"  1814.17+3.53 %" 1814.10+4.65""
2 1866.66+7.76 °*  1857.83+5.41 ™ 1852.35+1.79 ™° 1854.96+2.29 ¥°
3 2009.56+3.32 % 2014.19+3.53 " 1989.40+3.01 *®  1988.9142.19 "
4 2051.75+7.34 " 2050.88+6.16 7" 2026.56+4.77"  2028.05+3.3¢
5 2053.79+2.89 "% 2054.58+5.54°"  2038.90+4.83""  2040.40+8.20 "
6 2079.50+5.56 “*  2080.17+3.21 " 2046.76+4.94""  2047.49+3.25 """
7 4 2082.86+5.85 "% 2045.73+1.69 "  2046.69+3.10 ™"
8 - 2081.16+1.49“*  2048.26+3.71°"  2051.19+5.05 "
9 - 2073.17+3.99 " 2049.74+2.01 ®  2052.03+5.76 "
10 L 2079.27+3.97 " 2050.2143.26 "> 2051.84+1.45 "
11 - 2081.45+3.63 4 2059.39+3.30 "
12 o - - 2053.59+4.83 "
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4 1 < $ 3 [ !
ﬂ1§1QWH3ﬂﬁ A14 ALY (hardness) SUEN"'IJu1lGJfJ$!aﬂq@ﬁﬁﬂWﬁﬂﬂ’lulluﬂ'l‘]fugUﬁﬁi]'ﬁ

3w '
TSYSLININITINUINHIAN )

Fland Hardness (g)

il Re+ON/PE Re+ON/PE+O Re+KON/PE Re+KON/PE+O
0 2041.55+5.64 "% 2041.55+5.64 " 2041.55+5.64""  2041.55+5.64 "
1 1961.13+2.04 " 1958.38+5.70 " 1949.49+5.60*®  1951.73+4.05 **
2 1966.46+5.33 " 1961.15+1.91 " 1953.69+4.44 " 1952.35+1.43 "
3 2041.88+3.18 "% 2046.7742.54 ™" 2030.82+4.61 " 2032.01+2.71 *"
4 2055.95+2.94 "%  2050.55+2.63 """ 2045.32+5.24 ™" 2044.70+3.20 "
5 - 2048.18+44.57 " 2043.93+4.18 ™" 2045.54+3.56 "
6 - 2085.9245.18 "% 2053.56+4.29 " 2051.62+4.71 "
7 ] 2087.2142.19 - 2060.21+0.91 **
8 - / - 2057.29+2.09
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Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FAIAIUAY Corrected Model 951310.095 39 24392.567 1243.502  .000
(o3 A) Intercept 3.002E8 1 3.002E8 1.530E7  .000
Week 882342.782 11 80212.980 4089.155  .000
Package 9925.468 1 9925.468 505.988  .000
Absorber 9.524 1 9.524 486 .488
Week * Package 2578.264 10 257.826 13.144  .000
Week * Absorber 54.656 9 6.073 310 .970
Package * Absorber 7.158 1 7.158 365 548
Week * Package * Absorber 118.090 5 23.618 1.204 315
Error 1569.282 80 19.616
Total 4.822E8 120
Corrected Total 952879.377 119
gesan Corrected Model 160454.797 25 6418.192 420.457  .000
WA Intercept 2.258E8 1 2.258E8 1.479E7  .000
Week 148357.842 7 21193977 1388.423  .000
Package 3006.634 1 3006.634 196.965 .000
Absorber 12.905 1 12.905 845 362
Week * Package 1251.565 6 208.594 13.665 .000
Week * Absorber 88.836 5 17.767 1.164 339
Package * Absorber 18.850 1 18.850 1.235 272
Week * Package * Absorber 38.876 3 12.959 849 473
Error 793.769 52 15.265
Total 3.191E8 78
Corrected Total 161248.566 77
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4 1 $ 3
MSIHUINA A16 AINMIUANIIIIE (fracturability) vosuuuidloziangasaIugu (gas A)

1 I [ 1
TumsuzUssINIZEIMMINVINYIA 9

dlanii Fracturability (g)

Con+ON/PE Con+ON/PE+O Con+KON/PE  Con+KON/PE+O
0 159234 +1.75 % 1592.34+41.75 %" 1592.3441.75 " 1592.34+1.75 "
1 1488.70+4.42 ™ 1489.70+1.43""  1477.5243.43"  1479.08+1.15 "
2 1536.39+2.48 " 1537.11+1.10 " 1531.84+4.30"  1535.78+1.65 "
3 1541.5043.10 " 1546.9242.91 ™  1544.9312.58 ™" 1547.8242.33 %"
4 1619.1241.36 " 1609.67+2.02°  1567.91+6.23 °C  1571.48+2.56 "
5 2129.44+2.74""  1986.02+1.39 " 1674.1343.54°C  1670.45+1.76 *°
6 2144.43+3.88 " 2085.93+3.73 " 1820.7741.07°C  1823.39+3.25°C
7 - 2160.71+4.13 "%  2049.86+3.56 "  2042.34+3.32 "¢
8 - 2167.65+3.50 ™" 2052.71+4.77°"  2050.64+4.43 *"
9 - 2153.90+4.93 " 2053.9443.08""°  2053.85+4.92""
10 3 2154.04+5.41 " 2056.67+4.23 ™" 2050.63+3.86 "
11 A 2156.20+3.51 ** . 2054.42+4.04 *"
12 - 3 . 2050.90+1.52 **
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d' 1 e dm} < [
MAINNUINN A7 mnsuansiy (fracturability) SUE]\161]‘LlllL‘].]EJ%LﬁﬂfjjﬁﬁﬂﬂWﬁﬂﬂ']uiuﬂ']‘hu%
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miQﬁizﬂznmmimummmﬁ 9

Flanin Fracturability (g)

Re+ON/PE

Re+ON/PE+O

Re+KON/PE

Re+KON/PE+O

/A

1587.79+5.34 "

e/A

1587.79+5.34

/A

1587.79+5.34

e/A

1587.79+5.34

1463.50+5.66 <"

1466.26+3.74 "

1461.42+2.80 ™

/A

1464.29+2.48

/A

1541.93+5.01 °

/A

1540.65+3.05

1542.93+3.22 °*

1544.59+4.35 ™

1551.49+4.74 <%

1550.19+2.22 ™

A

1547.2243.01

1546.34+2.77 ™

1617.09+4.36 “*

d/AB

1610.56+4.24

1609.01+3.86 "

1605.59+2.52 *°

c/A

1877.06+1.79

1621.16+0.39 *°

1623.40+5.72 <"

1893.36+5.93 ™"

1875.13+4.06 *°

1868.78+4.28 °°

2097.33+3.35 "

2049.88+2.11 "*

2050.02+3.55
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Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FATAIVAY Corrected Model 8.378E6 39  214820.800  18689.426  .000
(o3 A) Intercept 2.510E8 1 2.510E8 2.184E7 .000
Week 7010786.298 11 637344209  55448.994  .000
Package 338031.477 1 338031.477 29408.764 .000
Absorber 6328.209 1 6328.209 550.555 .000
Week * Package 440273.241 10 44027.324 3830.380  .000
Week * Absorber 14168.815 9 1574.313 136.965 .000
Package * Absorber 5785.688 1 5785.688 503.355 .000
Week * Package * Absorber 11803.054 5 2360.611 205.373  .000
Error 919.539 80 11.494
Total 4.065E8 120
Corrected Total 8378930.740 119
gaTna Corrected Model 2.890E6 25  115584.219 7727.889  .000
WA Intercept 1.557E8 1 1.557E8 1.041E7  .000
Week 2369767.363 7  338538.195  22634.453  .000
Package 20977.494 1 20977.494 1402.542  .000
Absorber 22.282 1 22.282 1.490 228
Week * Package 77250.144 6 12875.024 860.816  .000
Week * Absorber 159.200 5 31.840 2129 .077
Package * Absorber 8.105 1 8.105 542 465
Week * Package * Absorber 5.776 3 1.925 129 943
Error 777.752 52 14.957
Total 2.183E8 78
Corrected Total 2890383.237 77
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4 1 @ $ <3
ﬂ1§1QWH3ﬂﬁ n19 mmmmmmiumﬁﬁum (springiness) mmﬂmuﬂﬂzmﬂqmﬂmﬂu

{ 3 o 1
(q@]i A) Glum%uzmigﬁﬁzﬂznmmﬁmmﬂmmﬂ 9

58 ﬂmﬁﬁ Springiness (mm)
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.298+0.02 ** 0.298+0.02 " 0.298+0.02 " 0.298+0.02 “*
1 0.298+0.01 “* 0.301+0.01 “* 0.300+0.00 “* 0.298+0.01 “*
2 0.294+0.03 “* 0.296+0.02 " 0.297+0.02 “* 0.296+0.03 "
3 0.281+0.01 “* 0.277+0.00 " 0.281+0.02 ™" 0.278+0.00 "
4 0.278+0.02 ** 0.277+0.03 " 0.278+0.01 ™" 0.275+0.01 ***
5 0.277+0.01 ** 0.275+0.01 ** 0.276+0.01 ™" 0.275+0.01 ***
6 0.269+0.02 " 0.270+0.05 " 0.276+0.01 ™" 0.273+0.01 ***
7 - 0.268+0.01 ** 0.268+0.02 " 0.270+0.01 **
8 - 0.266+0.02 " 0.268+0.02 ** 0.268+0.03 °*
9 - 0.267+0.01 ™" 0.268+0.01 ** 0.267+0.00 °*
10 - 0.266+0.00 " 0.267+0.00 ** 0.268+0.01 °*
11 \ 0.263+0.01 ** 3 0.267+0.00 **
12 . A y 0.265+0.01 "
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4 1 @ $ <3 [
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58 ﬂmﬁ"ﬁ Springiness (mm)
Re+ON/PE Re+ON/PE+O Re+KON/PE Re+KON/PE+O
0 0.292+0.01 " 0.292+0.01 * 0.292+0.01 ™" 0.292+0.01 “*
1 0.294+0.01 “*  0.298+0.03 " 0.295+0.02 “* 0.298+0.01 “*
2 0.292+0.01 " 0.292+0.01 “* 0.294+0.00 ** 0.294+0.01 “*
3 0.287+0.03 " 0.287+0.02 " 0.288+0.01 " 0.288+0.00 "
4 0.274+0.03 ™"  0.273+0.01 " 0.272+0.02 ™" 0.271+0.00 **
5 : 0.265+0.01 ** 0.267+0.01 ™" 0.267+0.01 ™"
6 - 0.263+0.01 ** 0.262+0.03 ** 0.264+0.01 **
7 - 0.261+0.00 ** - 0.265+0.01 ™"
8 . S : 0.262+0.02 ™"
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4 a 4 aa Y
ﬂ'l‘é'l\iN‘lr!’Jﬂﬁ 21 NITAATIEUNNITDH mmmmmmclumﬁﬁum (springiness) UDIVUY

A R - ] o '
l‘]JfJ?ﬁlﬁﬂVN 2 q@]ﬁiuﬂ’l%u$Uﬁi?‘Wﬁgﬂgnﬁ'lﬂ']ﬁlﬂlliﬂy'lﬁ'lﬁ g

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FATAIVAV Corrected Model .017 39 .000 1.604 .038
(o3 A) Intercept 5.841 1 5.841  22120.563 .000
Week .014 11 .001 4.782 .000
Package 4.617E-5 1 4.617E-5 175 677
Absorber 5.581E-6 1 5.581E-6 .021 .885
Week * Package .000 10 1.053E-5 .040  1.000
Week * Absorber 7.180E-5 9  7.978E-6 .030  1.000
Package * Absorber 1.168E-5 1 1.168E-5 .044 .834
Week * Package * Absorber 1.690E-5 5 3.381E-6 013 1.000
Error .021 80 .000
Total 9.275 120
Corrected Total .038 119
gesan Corrected Model .014 25 .001 2.404 .004
WA Intercept 4.273 1 4273  18236.425 .000
Week .012 7 .002 7.383 .000
Package 1.317E-5 1 1.317E-5 .056 814
Absorber 1.013E-5 1 1.013E-5 .043 .836
Week * Package 4.294E-5 6  7.156E-6 .031 1.000
Week * Absorber 3.883E-5 5  7.765E-6 .033 999
Package * Absorber 1.875E-7 1 1.875E-7 .001 978
Week * Package * Absorber 5.625E-7 3 1.875E-7 .001 1.000
Error .012 52 .000
Total 6.113 78
Corrected Total .026 77
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ﬂ]ﬁ]qwujﬂﬁ 22 ﬂ'lﬂ'g']ilﬁ'lll'ljﬂsluﬂ'ﬁ!ﬂ'w%:] (cohesiveness) m@ﬂmuulﬂﬂglaﬂq@ﬁﬂjj_lﬂm

{ 3 o 1
(q@]i A) Glum%uzmigﬁﬁzﬂznmmﬁmmﬂmmﬂ 9

Flanin

Cohesiveness
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.094+0.00 ™" 0.094+0.00 ™" 0.094+0.00 " 0.094+0.00 ™"
1 0.104+0.00 ™" 0.100+0.01 ** 0.108+0.01 “* 0.108+0.01 “*
2 0.096+0.00 " 0.098+0.00 “* 0.097+0.00 " 0.096+0.01 "
3 0.090+0.00 ™" 0.092+0.01 ™" 0.096+0.01 *** 0.096+0.00 "
4 0.085+0.02™"  0.089+0.01 ™**  0.093+0.01 *** 0.095+0.01 ***
5 0.083+0.00 " 0.084+0.01 ™"  0.087+0.00 " 0.090+0.02 ™"
6 0.080+0.01 “*  0.082+0.01 ™*  0.084+0.00 """ 0.086+0.02 "
7 - 0.080+0.01 “* 0.081+0.01 " 0.082+0.01 **
8 - 0.078+0.01 “/* 0.079+0.01 “* 0.082:+0.00 ™"
9 - 0.081+0.01 ™*  0.080+0.01 “* 0.081+0.01 ™"
10 ! 0.077+0.01 “* 0.077+0.01 “* 0.077+0.00 **
11 - 0.073+0.01 * { 0.075+0.00 **
12 - - - 0.076+0.00 *
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v . o $ 3
ﬂ]ﬁ]qwujﬂﬁ A23 ﬂ'lﬂ'g']ilﬁ'lll'ljﬂsluﬂ'ﬁ!ﬂ'w%:] (cohesiveness) m@ﬂmuu!ﬂﬂglaﬂq@ﬁﬂﬂ

[ { 3 o 1
Wﬁ\i\i']ﬂil&ﬂ']%ﬂ%ﬂﬁiﬂﬁﬁ%EJ%L”Jﬁ']ﬂ'IiLﬂUiﬂ‘]el']@]N 9

Flanin

Cohesiveness

Re+ON/PE Re+ON/PE+O Re+KON/PE Ret+KON/PE+O
0 0.117+0.01 ** 0.117+0.01 ** 0.117+0.01 ™* 0.117+0.01 **
1 0.119+0.02 ** 0.121+0.01 ** 0.123+0.01 “* 0.121+0.01 “*
2 0.118+0.01 ** 0.120+0.00 “* 0.121+0.01 ™* 0.120+0.00 “*
3 0.116+0.00 ™ 0.118+0.00 “* 0.116+0.02 ™* 0.116+0.01 ™
4 0.098+0.00 “* 0.099+0.01 ™* 0.104+0.00 ™* 0.105+0.01 ™
5 - 0.095+0.00 “* 0.098+0.00 “* 0.099+0.00 ™*
6 - 0.089+0.01 “* 0.095+0.00 “* 0.095+0.02 “*
7 - 0.088+0.01 “* - 0.090+0.00 “*
8 s $ - 0.091+0.01 “*
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IR : d o '
YOIV BZIANIIL 2 AT IUMBULUITINILELINMINVTNBIA 9

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FATAIVAV Corrected Model .010 39 .000 3.464 .000
(o3 A) Intercept 569 1 .569 7603.237 .000
Week .009 11 .001 10.966 .000
Package .000 1 .000 3.841 .053
Absorber 2.302E-5 1 2.302E-5 308 581
Week * Package .000 10 1.349E-5 180 997
Week * Absorber 4.825E-5 9 536lE-6 .072  1.000
Package * Absorber 6.806E-7 1 6.806E-7 .009 924
Week * Package * Absorber 2.757E-5 5  5.514E-6 .074 .996
Error .006 80  7.478E-5
Total 931 120
Corrected Total 016 119
gesan Corrected Model .012 25 .000 5.331 .000
WA Intercept .624 1 .624 7192.171 .000
Week .010 7 .001 16.700 .000
Package .000 1 .000 1.699 .198
Absorber 9.407E-6 1 9.407E-6 .108 743
Week * Package .000 6  1.873E-5 216 970
Week * Absorber 7.618E-6 5  1.524E-6 .018  1.000
Package * Absorber 1.752E-5 1 1.752E-5 202 .655
Week * Package * Absorber 6.063E-6 3  2.021E-6 .023 995
Error .005 52 8.681E-5
Total 914 78
Corrected Total .016 77
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v ' v $ 3
ﬂ]ﬁ]qwujﬂﬁ A25 ﬂ]ﬂj']ilmu%'lucluﬂ'ljﬂﬂlﬁﬂ:] (chewiness) m@qmuulﬂﬂglaﬂq@ﬁﬂjj_lﬂm

{ 3 o 1
(q@]i A) Glum%uzmi@ﬁﬁzﬂznmmﬁmmﬂmmﬂ 9

dalanni ﬁ Chewiness (g.mm)

Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 87.76+2.70 87.76+2.70 %" 87.76+2.70"" 87.76+2.70 ™"
1 81.92+4.74 ™ 82.6243.23 " 78.44+2.54 " 79.14+4.16 "
2 95.3342.37 °* 93.33+2.48 ™ 94.04+2.44 ¥ 93.19+3.22 ¥
3 105.33+3.10 “* 103.55+4.31 " 98.78+3.74 ™ 98.55+1.17 ™
4 113.3343.15 " 114.44+3.86 " 110.44+1.54°" 112144293 "
5 129.92+2.50 130.52+1.83 " 121.1943.98 " 121.27+3.55 "
6 138.06+4.46 " 132.91+3.86 * 125324323 " 125.39+2.83 "
7 - 144.76+2.00 " 131.75+41.87°"  133.15+3.83"
8 ; 143.1542.11 "% 136.06+3.08 "  136.67+3.34 ™"
9 - 142.06+2.41 "% 140.62+1.01 ™" 140.73+3.80 "
10 - 149.96+1.76 " 142.06+2.68 " 141.70+1.95 **
11 - 151.57+3.95 " - 146.04+1.43 ™"
12 . - , 145.39+3.75
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i ' 9 [ < o
ﬂ'li'l\‘lN‘lr!'Jﬂﬁ A26 AANUNUMUIUMTVARY? (chewiness) m@ﬂ%uﬂlﬂﬂ%tﬂﬂq%ﬁﬁﬂWﬁﬂﬂ']u

1 I [ 1
Tum sz U sINIZeIMMINVINYIA 9

a ﬂmﬁﬁ Chewiness (g.mm)

Re+ON/PE Re+ON/PE+O Re+KON/PE Re+KON/PE+O
0 88.85+0.65 " 88.85+0.65 " 88.85+0.65 " 88.85+0.65 "
1 85.6243.20 " 84.57+3.75 ™ 83.49+2.68 84.89+3.57 %"
2 97.58+3.21 “* 97.11+4.07 ** 95.76+3.48 " 95.49+4.47 ™
3 107.58+2.19°*  107.1140.62""  105.49+4.40 "  106.89+3.28 °*
4 116.72+44.35 ™" 117724259 " 113924121 114.0742.95 "
5 - 130.4543.40 ™" 128.7642.37""  129.59+1.52"
6 - 140.36+2.17 "  131.02+4.37""  132.92+3.30""
7 - 141.15+3.04 ** - 137.70+1.81 "
8 - S . 140.624+2.25
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Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FAIAIUAY Corrected Model 59680.685 39 1530.274 162.465 .000
(o3 A) Intercept 1058000.935 1 1058000.93  112324.744 .000
Week 51206.912 11 5 494226 .000
Package 793.376 1 4655.174 84.230 .000
Absorber 2.405 1 793.376 255 .615
Week * Package 308.401 10 2.405 3.274  .001
Week * Absorber 35.702 9 30.840 421920
Package * Absorber 7.999 1 3.967 .849 360
Week * Package * Absorber 15.707 5 7.999 334 891
Error 753.530 80 3.141
Total 1783098.341 120 9.419
Corrected Total 60434.215 119
gesan Corrected Model 28607.131 25 1144.285 120.757 .000
WA Intercept 687022.190 1 687022.190 72501.617 .000
Week 23491.328 7 3355.904 354.149 .000
Package 99.053 1 99.053 10.453 .002
Absorber 2.373 1 2.373 250 .619
Week * Package 60.413 6 10.069 1.063 .397
Week * Absorber 3.428 5 .686 072 .996
Package * Absorber 2.517 1 2.517 266 .608
Week * Package * Absorber 5.166 3 1.722 182 908
Error 492.750 52 9.476
Total 1009837.749 78
Corrected Total 29099.880 77
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a v 4 4 P
MINNNUINN A28 5@ﬂageﬂﬂ\iﬂﬂ'lilcﬁulﬂﬁﬂm@ﬁmuwlﬂﬂglaﬂq@ﬁﬂ')Uﬂll (q@]ﬁ A) cluﬂ’l%ug

{ 3 o '
‘]Jiiiﬂﬁﬁ%ﬂ%!?ﬁ']ﬂ']ﬁlﬂﬂﬁﬂ‘]&l']ﬁ']ﬁ g

Frlaniii - (%)

Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 16.81+0.17 " 16.81+0.17 " 16.81+0.17 ™" 16.81+0.17
1 18.31+0.36 ** 18.31+0.52 “* 18.28+0.52 “* 18.05+0.09 “*
2 16.10+0.79 **  17.50+0.25 ™" 17.54+0.84 ™" 16.98+1.46 "
3 15.99+0.19°®  17.17+0.87 ™" 17.60+0.10 ™" 16.91+0.30 "
4 14.87+0.82 *° 15.23+0.39 “** 17.08+0.46 ** 16.85+1.96 "
5 13.49+0.21 *" 14.74+1.44 " 1536+0.72" 15.23+0.85 “*"
6 15.09+0.89 “*  15.20+0.58 “* 15.36+0.60 " 15.52+0.54 "
7 - 15.47+0.44 " 15.56+0.60 " 15.83+0.82 "
8 - 15.01+0.65 ** 15.22+0.14 ** 15.53+0.93 ***
9 - 13.26+0.21 ** 13.80+0.18 ** 13.85+0.54 "
10 - 13.37+0.28 ** 13.94+0.19 ** 13.99+0.40 “*
11 \ 13.87+0.50 “* 3 14.01+0.36 "
12 . A y 14.15+0.55 “*
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v Y ] [ < o
ﬂ'li'l\‘lN‘lr!'Jﬂﬁ n29 %’aﬂazmmmmfvumﬁUmawumﬂEJzLaﬂqmaﬂwmdmium%uzmﬁi;

{ 3w '
ﬁi%ﬂ%t?ﬁ']ﬂ']ﬁlﬂﬂﬁﬂ‘]&l']ﬁ']ﬁ 9

Flamin AANNVUTU (%)
Re+ON/PE Re+ON/PE+O Re+KON/PE Ret+KON/PE+O
0 23.92+0.33 “* 23.92+0.33 4 23.92+0.33 "* 23.92+0.33
1 21.7241.12 ™ 22.52+0.91 “* 22.59+1.09 ™ 21.98+0.79 ™
2 21.08+0.33 ™ 20.7340.60 ™" 22.46+0.50 21.3340.93 ™*
3 22.26+0.62 ™ 22.6240.38 “* 22.02+0.47 ™ 21.2340.95 ™
4 20.74+1.92 "% 20.71+1.15 21.54+1.95 ™ 21.68+1.12"
5 - 20.85+1.11 ™ 21.28+1.22 ™ 20.59+0.95 "
6 - 20.55+1.08 ™ 20.60+1.60 ™ 21.76+1.10 ™
7 - 20.69+0.40 ** ] 21.40+0.76 **
8 s $ - 21.82+1.13 ™
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d’ a 4 aa 9 dy = dm, <3 QSJ‘
AITNNUINN A30 NITAATIEHNINTADA $9UAZVDINNUFURAYVDIVUNIToIanNa 2 fj:@']ﬁclu

{ 3w '
mcﬁusﬁmii}‘ﬁﬁzﬂznmmﬁLﬂmﬂmmﬁ g

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FAIAIUAY Corrected Model 262.987 39 6.743 14.457 .000
(o3 A) Intercept 18282.848 1 18282.848 39196.945 .000
Week 235.709 11 21.428 45.940 .000
Package 13.629 1 13.629 29.220 .000
Absorber 2.409 1 2.409 5.164 .026
Week * Package 8.334 10 .833 1.787 .076
Week * Absorber 1.724 9 192 411 926
Package * Absorber 4.479 1 4.479 9.603 .003
Week * Package * Absorber 2.762 5 552 1.184 324
Error 37.315 80 466
Total 29730957 120
Corrected Total 300.302 119
gesan Corrected Model 51.725 25 2.069 1.950 .021
WA Intercept 26008.744 1 26008.744 24515.196 .000
Week 19.718 7 2.817 2.655 .020
Package 3.613 1 3.613 3.405 .071
Absorber .002 1 .002 002 .963
Week * Package 8.957 6 1.493 1.407 .230
Week * Absorber 5.297 5 1.059 999 428
Package * Absorber 1.897 1 1.897 1.788 .187
Week * Package * Absorber 1.063 3 354 334 801
Error 55.168 52 1.061
Total 36378.507 78
Corrected Total 106.893 77
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d' 1 A . . . . dw 3
MTNNUINN A31 AIAINY Y (Thiobarbituric analysis-TBA) mawumﬂﬂzmﬂqmmuqu
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(q@]i A) Glum%uzmi@ﬁﬁzﬂznmmimmﬂmmﬂ 9

Flanin

TBA (mg/100 g)
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 0.49+0.01 ™* 0.49+0.01 “* 0.49+0.01 ™" 0.49+0.01 “*
1 0.49+0.01 ™" 0.49+0.01 “* 0.49+0.00 ™" 0.48+0.01 “*
2 0.49+0.01 ™* 0.49+0.01 “* 0.49+0.00 ™" 0.49+0.01 “*
3 0.53+0.64 ™" 0.48+0.01 “* 0.49+0.00 ™" 0.48+0.01 “*
4 0.73+0.02 ** 0.64+0.14 ** 0.72+0.01 " 0.48+0.01 “*
5 0.74+0.04 " 0.48+0.01 " 0.64+0.14 " 0.48+0.01 *"
6 0.77+0.02 ™" 0.70+0.06 """ 0.64+0.05 *" 0.50+0.03
7 - 0.73+0.01 ™* 0.73+0.02 ** 0.48+0.01 *"
8 - 0.73+0.01 ™* 0.73+0.01 ** 0.48+0.00 *"
9 - 0.73+0.00 ™" 0.73+0.01 ** 0.48+0.01 *"
10 - 0.73+0.00 ™" 0.73+0.01 ** 0.66+0.05 °*
11 \ 0.97+0.01 ** 3 0.73+0.01 "
12 . 3 y 1.45+0.03
wnemg §a8nysfiaaiu @rsnusiuiian) s vineia midanuuandiediees
fisdAmnana (p<0.0s) vosdlani ludedradeadiu
Penusimety (asnusindIna) lunuaven nueis Aiiinuuanaiaiy
pthaitfodidamaada (p<0.05) vesdiedaludaiidedduy
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4 1 H <3 [
ﬂ1§1QWH3ﬂﬁ A32 ﬂ'lﬂ”J']iJﬁLl (Thiobarbituric analysis-TBA) ﬂjmﬂmmﬂﬂzmﬂqmaﬂwmﬂm

TBA (mg/100 g)
Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0.24+0.01 ™" 0.24+0.01 " 0.24+0.01 " 0.24+0.01 "
0.24+0.00 ™" 0.24+0.00 *" 0.24+0.01 " 0.24+0.01 "
0.35+0.09 *"* 0.24+0.00 ' 0.24+0.01 *" 0.24+0.01 *"
0.38+0.04 *"* 0.25+0.01 " 0.24+0.01 *" 0.24+0.01 *"
0.24+0.00 " 0.24+0.01 " 0.24+0.00 " 0.23+0.01 "
- 0.24+0.01 " 0.24+0.00 0.23+0.01 "
- 0.24+0.00 " 0.24+0.00 0.24+0.01 *"*
- 0.24+0.01"" - 0.24+0.01 *"*
. S : 0.24+0.00 ™
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4 a 4 aa
ﬂ'l‘é'l\iN‘lr!’Jﬂﬁ A33 NITUATIEUNNITDH mmmﬁu (Thiobarbituric analysis-TBA) U93UUN

A R - ] o '
l‘]JfJ?ﬁlﬁﬂVN 2 q@]ﬁiuﬂ’l%u$Uﬁi?‘Wﬁgﬂgnﬁ'lﬂ']ﬁlﬂlliﬂy'lﬁ'lﬁ g

Type III Sum Mean
‘lJmJLﬁEJzLaﬂ Source of Squares df Square F Sig.
FAIAIUAY Corrected Model 4.018 39 .103 72.630 .000
(o3 A) Intercept 31.412 1 31.412 22147.111  .000
Week 3.614 11 329 231.631 .000
Package 243 1 243 171.583 .000
Absorber 299 1 299 210962 .000
Week * Package 187 10 .019 13.211 .000
Week * Absorber 191 9 .021 14.958 .000
Package * Absorber .001 1 .001 768 384
Week * Package * Absorber .026 5 .005 3.720 .004
Error 113 80 .001
Total 50943 120
Corrected Total 4.131 119
gesan Corrected Model .089 25 .004 8.799 .000
WA Intercept 3.402 1 3.402 8396.301 .000
Week .013 7 .002 4.594 .000
Package .015 1 .015 36.915 .000
Absorber .013 1 .013 32.384 .000
Week * Package .013 6 .002 5.343  .000
Week * Absorber .010 5 .002 5.062 .001
Package * Absorber .011 1 .011 25.923 .000
Week * Package * Absorber 011 3 .004 9.357 .000
Error .021 52 .000
Total 4.896 78
Corrected Total 110 77
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MIHWINT A34 AzLLUANUDUmALYoInaNINMeLsEamduiadudnuzlsIng
1 A dm} 3
daunlaenvesvuuitlozdngasniuau (gas A) Tumsuzussg

{ < 1
NILPLIAMITAVAI 9

SlonyTd sununnud e udnsassngdiunlden
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 6.81+0.69 6.81+0.69 “* 6.81+0.69 “* 6.81+0.69 “*
1 5.61+0.78 °* 5.3140.74 " 6.37+0.55 " 6.33+0.48 ™"
2 4.25+0.80 °° 4.79+0.44 " 5.87+40.40 ™" 5.82+0.46 °*
3 4.79+0.48 °° 4.19+0.21 %€ 5.13+0.80 °*" 5.49+0.41 "
4 - 421+0.82 *" 4.7240.77 “** 5.32+0.45
5 - - 4.57+0.75 " 4534043 "
6 - " - 4.25+0.38 "
7 : - . 4.16+0.40 °*
8 - - \ 4.23+0.47 "

v o { Y v @ a Jd 3 3 A 1 1%
HNaLe) W)’E]ﬂ“lsliﬁ@?ﬁﬂu (MIDNHINUNLAN) Gluumm ‘HEJ"IEJSQ ﬂ"lﬁﬁﬂ?"lullﬂﬂﬁ"lﬂﬂu

@ o w a

' = a @ o @ 1 = Y
DYNUUITIAUNNTDAN (pS0.0S) mmﬁﬂmﬂ“lum@mmmm

v o A @ v o a o 1 = A ' @
AIDNHINANWNNU (G]'JE]ﬂ‘HﬁWiJWGlWﬂJ) Gluumu'e)u NUWRDI ATNUANTULANHAINHU

o a

' A v o a @ ] [ Jd A [
DYNUUIAIAYNINTDA (pS0.0S) mmmamﬂuﬁﬂmmﬂmm

o



217
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1 A dm} 3 [ =
mmﬂaaﬂﬂlawumﬂﬂzgaﬂqmaﬂwawmﬁlum%uz‘usﬁfg‘mzaznm

3 o 1
NITNUITNEINN 9

9y 2 9 [ 1 A
muummwmaaﬂmuaﬂym$ﬂ§1ﬂ§]mugﬂaaﬂ

Frlaniii

Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 6.64+0.49 “* 6.64+0.49 “* 6.64+0.49 “* 6.64+0.49 “*
1 6.07+0.49 " 6.50+0.43 “* 6.57+0.33 6.61+0.30 “*
2 5.81+0.49 ™" 6.01+0.44 " 6.53+0.35 6.51+0.44 "
3 - 4.95+0.53 " 6.01+0.48 ™" 6.12+0.44 "
4 - 5.35+0.47 " 5.95+0.36 " 6.09+0.55 “*
5 - ; 5.77+0.40 ™" 5.73+0.64 "
6 - L - 4.91+0.44
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4 a 4 an d Ko (6
ﬂ'l‘é'l\iN‘lr!’Jﬂﬁ A36 N1TAUATIEUNNITDA ﬂ%LLuuﬂ”J'I?JLEIQJJZJL‘ﬂaEJEUﬂﬁﬂﬂ!ﬂ']W"ﬂNﬂi%ﬁ'l%ﬁllNﬁ

Y @

1 & <] c?/’
auanbazilingalaenvesuuuidlozianiia 2 gaslumauznisy

{ 3w '
ﬁﬁ%ﬂ%nﬁ’lﬂ’]ﬁlﬂﬂﬁﬂ‘ﬂ’lﬁ’]ﬁ 9

Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 176.031 31 5.678 19.849 .000
(o3 A) Intercept 4440.980 1 4440.980 15523.355 .000
Block 16.308 11 1.483 5.182  .000
Week 100.025 7 14.289 49.948 .000
Package 41.491 1 41.491 145.030 .000
Absorber 115 1 115 401 527
Week * Package 1.787 3 .596 2.082 .103
Week * Absorber 2.664 4 .666 2.328 .057
Package * Absorber .398 1 .398 1.391 240
Week * Package * Absorber 3.545 2 1.772 6.195 .002
Error 62.938 220 .286
Total 6748.076 252
Corrected Total 238.969 251
gaIan Corrected Model 65.308 28 2.332 12.960 .000
WA Intercept 5474.092 1 5474.092 30416.716  .000
Block 7.491 11 .681 3.784 .000
Week 43.679 5 8.736 48.540 .000
Package 15.544 1 15.544 86.372 .000
Absorber 1.016 1 1.016 5.646 .019
Week * Package 3.673 3 1.224 6.803 .000
Week * Absorber 264 4 .066 366 .832
Package * Absorber .580 1 .580 3.221 .074
Week * Package * Absorber .042 1 .042 232 .631
Error 33.654 187 .180
Total 7896.097 216
Corrected Total 98.962 215
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zuuuANuIumasauanuzlngd1d

Frlaniii
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 7.00+0.35 “* 7.00+0.35 “* 7.00+0.35 “* 7.00+0.35 “*
1 6.66+0.33 "™ 6.51+0.30 ™ 6.75+0.39 *° 7.02+0.41
2 6.13+0.41 ¢ 6.48+0.35 ™" 6.35+0.39 ™" 6.97+0.38 “*
3 6.15+0.27 °°° 6.23+0.28 °° 6.03+0.35 ™° 6.54+0.37 "
4 - 5.94+0.29 *" 6.10+0.43 " 6.26+0.41 """
5 - - 5.8310.36 " 6.24+0.28 ™"
6 - " - 6.05+0.46 "
7 - - - 6.16+0.44 “*
8 - - \ 6.04+0.38 "
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M3HUINT A38 AzLULANUTNR AU szanduRaduanbazlsIng
(] 9 dm} 1< [ ~
mu"lﬁmawumﬂﬂzmﬂqmﬁaﬂwawmﬁlum%mmai;“mzﬂznm

3 o 1
NITNUTNEINN 9

zuuuANudumasauanuzlngdu1d

Frlaniii
Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 6.04+0.35 6.04+0.35 “* 6.04+0.35 “* 6.04+0.35
1 5.47+40.42 "¢ 6.18+0.38 “* 5.87+0.32 " 6.26+0.30 “*
2 5.11+0.30 € 5.5740.33 " 5.62+40.30 ™" 6.04+0.31
3 - 4.96+0.33 ° 5.14+0.31 " 5.44+0.32 ™"
4 - 4.88+0.31 " 4.83+0.40 ° 5.0240.36 "
5 - ; 4.88+0.33 " 5.04+0.32 °*
6 - L - 5.14+0.34 °*
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Y 1 Y it s o A
ﬂTL!ﬁﬂ‘}:lﬂ!gﬂj'lﬂgﬂjullﬁsll@\‘imuulﬂﬂ%!ﬁﬂ‘ﬂq 2 q@jalUﬂ]%ugﬂjji]‘VI
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 50.487 31 1.629 32.520 .000
(o3 A) Intercept 6987.630 1 6987.630  139527.092 .000
Block 20.014 11 1.819 36.330 .000
Week 78.257 7 11.180 14772 .000
Package 42.093 1 42.093 55.621 .000
Absorber 7.250 1 7.250 9.580 .002
Week * Package 1.620 3 .540 14 545
Week * Absorber .564 4 141 186 .945
Package * Absorber 1.268 1 1.268 1.675 .197
Week * Package * Absorber 2.193 2 1.096 1.449 237
Error 174.818 220 157
Total 7416.374 252
Corrected Total 301.821 251
gaIan Corrected Model 67.014 28 2.393 127.105 .000
WA Intercept 4531.342 1 4531.342  240649.160 .000
Block 18.768 11 1.706 90.613 .000
Week 63.967 5 12.793 22.523 .000
Package 8.397 1 8.397 14.783 .000
Absorber 10.200 1 10.200 17.957 .000
Week * Package 293 3 .098 172 915
Week * Absorber 1.965 4 491 865  .486
Package * Absorber 1.520 1 1.520 2.676 .103
Week * Package * Absorber 742 1 742 1.306 254
Error 3.521 187 .019
Total 6400.021 216
Corrected Total 70.535 215
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a ) = v v Y A Y a4 A
MINNHUINN A40 ﬂ?ﬁl!uUﬂ’ﬂu!slllllﬂaﬂell'ﬁ]ﬂﬂmﬂ'lw{ﬂ'Nﬂﬁgﬁ'lﬂﬁuﬂﬁﬂ'IUﬁsUﬂﬁhlﬁ GIYGRN)
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maamumﬂammqmmugw (q@]ﬁ A) Glum%uzmiimixﬂznmmﬁmu

SABIAN 9

azuuuaNUT U asauduee1d @man9)

Frlaniii
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 6.71+0.61 " 6.71+0.61 " 6.71+0.61 “* 6.71+0.61 "
1 5.21+0.97 "¢ 5.69+0.94 "™ 5994091 """ 6.46+0.85 ™"
2 4.88+0.94 " 5.39+0.88 "™ 5.74+0.90 "**  6.31+0.79 “*
3 4.75+0.93 " 4.50+0.92 °° 5.35+0.91 ™" 6.18+0.95 “*
4 - 3.81+0.81 " 4.83+0.95 " 53510.89""
5 - - 455+0.87 " 4.99+0.82 "
6 - " - 5.16+0.74 "
7 : - - 4.79+0.81 "
8 - - A 4.94+0.79 ™"

v o { Y v @ a Jd 3 3 A 1 1%
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AN 9
SlonyTd aziuuANusuRasd L Fves1d @Fimdes)
Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 5.40+0.29 “* 5.40+0.29 “* 5.40+0.29 “* 5.40+0.29 “*
1 4.07+0.75 " 4.97+0.77 " 4.94+0.83 " 4.98+0.84 "
2 3.80+0.67 " 4.41+0.79 ""* 4.40+0.86 " 4.85+0.84 "
3 - 3.76+0.81 °* 4.09+0.79 “* 4.05+0.76 "
4 - 3.76+0.85 " 3.7140.58 ** 4.24+0.78 "
5 - ; 3.07+0.86 " 3.7240.65 "
6 - L - 3.08+0.65 "
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 50.487 31 1.629 32.520 .000
(o3 A) Intercept 6987.630 1 6987.630  139527.092 .000
Block 20.014 11 1.819 36.330 .000
Week 78.257 7 11.180 14772 .000
Package 42.093 1 42.093 55.621 .000
Absorber 7.250 1 7.250 9.580 .002
Week * Package 1.620 3 .540 14 545
Week * Absorber .564 4 141 186 .945
Package * Absorber 1.268 1 1.268 1.675 .197
Week * Package * Absorber 2.193 2 1.096 1.449 237
Error 174.818 220 157
Total 7416.374 252
Corrected Total 301.821 251
gaIan Corrected Model 100.062 28 3.574 6.607 .000
WA Intercept 2712.926 1 2712.926 5015.913 .000
Block 11.327 11 1.030 1.904 .041
Week 63.967 5 12.793 23.654 .000
Package 8.397 1 8.397 15.525 .000
Absorber 10.200 1 10.200 18.859 .000
Week * Package 293 3 .098 181 .909
Week * Absorber 1.965 4 491 908 460
Package * Absorber 1.520 1 1.520 2.810 .095
Week * Package * Absorber 742 1 742 1.372 243
Error 101.142 187 541
Total 3971.564 216
Corrected Total 201.203 215
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AN 9
SlonyTd ATILUUANUE IR A IR AU
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 4.91+0.67 " 4.91+0.67"" 4.91+0.67 " 4.91+0.67 "
1 3.90+0.82 ™" 3.5740.96 ™" 3.93+0.79 ™" 3.88+0.75™"
2 3.75+0.93 ™" 3.42+0.82 " 3.15+0.85 °* 3.75+0.86 ™"
3 2.93+0.67 °* 3.27+0.83 ™" 3.15+0.86 °* 3.22+0.84 "
4 - 2.89+0.65 ™" 2.80+0.68 " 2.85+0.50 “*
5 - - 2.78+0.57 " 2.86+0.71 “*
6 - " - 2.72+0.64 “*
7 : - - 2.65+0.65 “*
8 - - \ 2.39+0.62 "
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AN 9
SlonyTd ATIUUANUT IR A UA AU

Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 5.79+0.75 “* 5.79+0.75 “* 5.79+0.75 “* 5.79+0.75 “*
1 4.70+0.55 " 4.37+0.75 " 4.42+0.65 ™" 4.58+0.60 "
2 3.14+0.66 ° 3.92+0.66 " 4.05+0.66 " 4.37+0.73 **
3 - 3.77+0.57 °* 3.90+0.64 " 3.89+0.63 <"
4 - 3.79+0.58 " 3.7440.75 " 3.86+0.74 “*
5 - ; 3.69+0.77 " 3.67+0.59 **
6 - L - 3.32+0.57 "
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NIFNUTNEINN 9

Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FATAIVAV Corrected Model 96.873 31 3.125 5.738 .000
(o3 A) Intercept 1993.464 1 1993.464 3660.147 .000
Block 12.198 11 1.109 2.036 .026
Week 38.198 7 5.457 10.019 .000
Package 1.763E-7 1 1.763E-7 .000  1.000
Absorber .015 1 .015 .027 .870
Week * Package 851 3 284 521 .669
Week * Absorber 1.230 4 307 .565 .689
Package * Absorber 939 1 .939 1.725 .190
Week * Package * Absorber 2.231 2 1.115 2.048 131
Error 119.821 220 .545
Total 2917914 252
Corrected Total 216.694 251
gaIan Corrected Model 84.345 28 3.012 7.545 .000
WA Intercept 2729.726 1 2729.726 6837.437 .000
Block 11.846 11 1.077 2.698 .003
Week 25.445 5 5.089 11.648 .000
Package 1.704 1 1.704 3.901 .050
Absorber .636 1 .636 1.455 229
Week * Package 3.410 3 1.137 2.601 .053
Week * Absorber 2.820 4 705 1.614 172
Package * Absorber .001 1 .001 .003 .954
Week * Package * Absorber 1.332 1 1.332 3.050 .082
Error 86.503 187 437
Total 3708.425 216
Corrected Total 159.002 215




228

MIHUINT A6 AZLLUANUTUmALYOIRUNIMMSLssanduiadunaua Tuifeuen
S g ~
ovunloziangasniugy (gas A) Tumsuzussynszezia

3w 1
NINUINHINN 9
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Frlaniii

Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 7.09+0.89 " 7.09+0.89 " 7.09+0.89 “* 7.09+0.89 "
1 6.55+0.76 5.23+0.74 " 6.71+0.77 * 6.1140.71 ™
2 5.10+0.71 " 5.04+0.86 " 5.85+0.84 ™" 5.79+0.71 ™"
3 4.37+0.77 °° 4.72+0.80 "™ 5.80+0.46 ™" 5.26+0.66 “"*
4 - 4.62+0.75 " 5.77+0.59 ** 4.80+0.62 “"
5 - - 5.12+0.34 °* 4.80+0.62 "
6 - " - 433+0.78 ™
7 : - - 4.42+0.69 "
8 - - A 4.07+0.52 ™
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Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 6.27+0.78 " 6.27+0.78 " 6.27+0.78 " 6.27+0.78 "
1 5.1040.76 ™" 4.96+0.60 °" 5.07+0.54 ™" 4.63+0.53 ™"
2 4.72+0.73 ™" 4.34+0.82 ™" 4.55+0.76 ** 4.32+0.64 ™"
3 - 4.21+0.86 “" 4.33+0.74 " 4.22+0.87 ™"
4 - 3.63+0.85 " 3.72+0.57 " 4.18+0.81 "
5 - ; 3.5140.75 " 3.74+0.60 "
6 - L - 3.60+0.69 "
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kY A v A dw <3 3 A
AUNAUAIUNEUDVVOIV U BZIanNTIg 2 q@ﬂum%uzmﬁgmzaznm

MIAVSIIA1I)
Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FATAIVAY Corrected Model 173.870 31 5.609 11.306 .000
(o3 A) Intercept 5015.375 1 5015.375  10109.955 .000
Block 6.342 11 577 1.162 315
Week 75.355 7 10.765 21.700 .000
Package 16.873 1 16.873 34.012 .000
Absorber 8.968 1 8.968 18.078 .000
Week * Package 2.560 3 .853 1.720 .164
Week * Absorber 7.876 4 1.969 3.969 .004
Package * Absorber .023 1 .023 .045 .832
Week * Package * Absorber 3.847 2 1.924 3.878 .022
Error 109.138 220 496
Total 7390.762 252
Corrected Total 283.008 251
gaIan Corrected Model 107.687 28 3.846 7.771 .000
WA Intercept 3223.337 1 3223.337 6512.882 .000
Block 11.812 11 1.074 2.170 .018
Week 38.333 5 7.667 15.491 .000
Package .050 1 .050 .100 152
Absorber .105 1 105 212 .646
Week * Package 2.138 3 713 1.440 233
Week * Absorber 3.003 4 751 1.517 199
Package * Absorber .033 1 .033 .066 798
Week * Package * Absorber .300 1 .300 .607 437
Error 92.550 187 495
Total 4372498 216
Corrected Total 200.236 215
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Frlaniii suuuANU IR Avd U AUy
Con+ON/PE Con+ON/PE+O Cont+tKON/PE  Cont+KON/PE+O
0 0.27+0.20 “* 0.27+0.20 “* 0274020 027+0.20™
1 1.25+0.15 ™" 0.84+0.39 ™" 0.87+0.30°®  0.67+0.38 "
2 1.27+0.50 ** 1.03+0.23 * 1.15+0.18""  0.91+0.41 *"
3 1.85+0.36 " 1.14+0.28 "€ 1.35+0.32"° 1.00+0.17 “¢
4 , 1.21+0.27 ** 1.66+0.49 " 1.10+0.15 "
5 4 : 1.76+0.42 ** 1.25+0.24 *°
6 \ p { 1.42+0.29 **
7 - - 2 1.51+0.30 ™"
8 : - : 1.69+0.45 “*
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Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O

0 0.25+0.19 “* 0.25+0.19 “* 0.25+0.19 * 0.25+0.19 *
1 0.81+0.36 ™" 0.66+0.38 ™" 0.58+0.41 °*° 0.36+0.21 **
2 1.38+0.42 ™" 0.73+0.40 ™" 0.67+0.42 ™" 0.60+0.45 *
3 - 0.88+0.38 ™" 0.78+0.22 ** 0.69+0.21 ™"
4 - 1.49+0.14 ** 0.93+0.30 " 0.80+0.35 "
5 - ; 136+0.23 " 0.92+0.33 """
6 - L - 1.29+0.17 **
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v A A S o2 o i g
ﬂ’ll'!ﬂauﬁu"ll@\'i"lluulﬂﬂgmﬂ'ﬂﬂ 2 q@]iGLUﬂ'l%ug‘Uiﬁi}lﬂigﬂgma']ﬂ'ﬁlﬂﬂ

§AYIAN 9
Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 36.671 31 1.183 11.280 .000
(o3 A) Intercept 239.424 1 239.424 2282.967 .000
Block 1.571 11 .143 1.362 193
Week 18.119 7 2.588 24.681 .000
Package 2.073 1 2.073 19.770 .000
Absorber 8.360 1 8.360 79.711 .000
Week * Package 256 3 .085 814 487
Week * Absorber 1.114 4 279 2.656 .034
Package * Absorber 316 1 316 3.017 .084
Week * Package * Absorber .188 2 .094 .897 409
Error 23.072 220 .105
Total 423.055 252
Corrected Total 59.743 251
gaIan Corrected Model 25.871 28 .924 9.050 .000
WA Intercept 114.953 1 114.953 1125.874 .000
Block 1.616 11 147 1.439 159
Week 15.030 5 3.006 29.441 .000
Package 5.651 1 5.651 55.346 .000
Absorber 2.986 1 2.986 29.248 .000
Week * Package 1.213 3 404 3.962 .009
Week * Absorber .633 4 158 1.549 190
Package * Absorber .389 1 .389 3.809 .052
Week * Package * Absorber .645 1 .645 6.319 .013
Error 19.093 187 .102
Total 198.265 216
Corrected Total 44964 215
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1 A dw <3
drunldenvesvuuitlozidngasniugu (gas A) Tumsuzussg
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Fanid Azt Asd A Vet den
Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O
0 5.82+40.41 " 5.82+0.41 5.82+0.41 " 5.82+0.41 "
1 4.30+0.65 " 4.39+0.59 " 4.68+0.42"° 5.20+0.22 ™"
2 4.09+0.69 " 4.18+0.60 ™" 4.16+0.42 " 4.96+0.44 **
3 2.90+0.44 ° 4.06+0.50 " 4.21+0.40 <" 4.78+0.51 “*
4 | 3.53+0.37 " 3.6310.38 " 433+0.54
5 - - 3.1840.57 " 4.10+0.32 **
6 - - - 4.07+0.48 <"
7 - - - 3.76+0.44 "
8 - - A 3.73+0.40 °*
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Re+ON/PE Re+ON/PE+O Re+KON/PE Ret+KON/PE+O

0 5.35+0.35 " 5.35+0.35 5.35+0.35 5.35+0.35 "
1 4.36+0.66 ™" 4.3240.68 ™" 435+0.71 ™" 4.47+0.73 "
2 3.3740.65 " 3.97+0.37 ** 4.32+0.48 ™" 4.38+0.55 ™"
3 - 3.66+0.59 ° 3.91+0.49 “*® 4.3240.45 ="
4 - 3.62+0.59 < 3.89+0.53 <" 3.97+0.31 °*
5 - . 3.84+0.35 /A 3.93+0.63 <"
6 - 1 - 3.90+0.56 **
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 108.322 31 3.494 15.263 .000
(o3 A) Intercept 3080.582 1 3080.582  13456.179 .000
Block 2.567 11 .233 1.020 430
Week 52.354 7 7.479 32.670 .000
Package 19.133 1 19.133 83.573 .000
Absorber 15.881 1 15.881 69.371 .000
Week * Package 2.259 3 753 3.290 .022
Week * Absorber 2.430 4 .608 2.654 .034
Package * Absorber 334 1 334 1.461 228
Week * Package * Absorber 2.807 2 1.404 6.131 .003
Error 50.366 220 229
Total 4587.603 252
Corrected Total 158.688 251
gaIan Corrected Model 45.423 28 1.622 5.606 .000
WA Intercept 2712.431 1 2712.431 9373.379 .000
Block 6.265 11 .570 1.968 .034
Week 12.471 5 2.494 8.619 .000
Package 6.513 1 6.513 22.506 .000
Absorber 1.674 1 1.674 5.784 .017
Week * Package 2.807 3 936 3.234 .024
Week * Absorber 990 4 .248 .856 492
Package * Absorber .207 1 207 716 .399
Week * Package * Absorber 756 1 756 2.613 .108
Error 54.113 187 .289
Total 3741.821 216
Corrected Total 99.536 215
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Con+ON/PE Con+ON/PE+O Con+KON/PE Con+KON/PE+O

0 6.94+0.47 " 6.94+0.47 “* 6.94+0.47 " 6.94+0.47 "
1 5.34+0.53 " 5.0740.60 " 5.35+0.40"° 6.28+0.45 ™"
2 4.49+0.68 ° 4981046  5.07+0.39"" 5.89+0.42 °*
3 4.15+0.44 °° 4.24+0.37 4.67+0.57 " 5.36+0.41 "
4 - 4174045 4.30+0.51 " 5.08+0.38 "
5 - ’ 4.23+0.58 "° 5.23+035 "
6 ! - - 4.71+0.45 "
7 - L - 4.61+0.48 ™
8 - - \ 4.22+0.45 %"
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Fanid Azuun U m A A uve s 14
Re+ON/PE Re+ON/PE+O Re+KON/PE  Re+KON/PE+O
0 5.57+0.45 5.57+0.45 5.57+0.45 5.57+0.45
1 4.47+0.41°¢ 5.08+0.43 "*° 4.82+0.50 "¢ 5.26+0.40 “*
2 4.26+0.52"° 4.51+0.32 “*° 4.50+0.48 *"* 4.86+0.39 "
3 - 3.84+0.46 *° 4.46+0.37"" 4.55+0.31 ™"
4 - 3.83+0.34 " 4.00+0.41 “* 4.20+0.36 "
5 ; - 3.9140.52 " 3.9140.49 “*
6 - L - 4.01+0.52 "
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 132.663 31 4.279 18.664 .000
(o3 A) Intercept 4368.609 1 4368.609  19052.561 .000
Block 1.739 11 158 .690 748
Week 63.075 7 9.011 39.298 .000
Package 19.883 1 19.883 86.716 .000
Absorber 11.192 1 11.192 48.811 .000
Week * Package 476 3 159 .692 .558
Week * Absorber 902 4 225 .983 417
Package * Absorber 4.580 1 4.580 19.973 .000
Week * Package * Absorber 1.194 2 .597 2.603 .076
Error 50.444 220 229
Total 6403.958 252
Corrected Total 183.108 251
gaIan Corrected Model 55.863 28 1.995 10.817 .000
WA Intercept 3127.159 1 3127.159  16954.062 .000
Block 2.470 11 225 1.217 278
Week 31.966 5 6.393 34.661 .000
Package 4.746 1 4.746 25.732 .000
Absorber 2.565 1 2.565 13.907 .000
Week * Package 784 3 261 1.417 .239
Week * Absorber 1.066 4 266 1.444 221
Package * Absorber .005 1 .005 .029 .864
Week * Package * Absorber A1l 1 A11 .600 439
Error 34492 187 .184
Total 4358.621 216
Corrected Total 90.355 215
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2 5.05+0.31 4.98+0.45 " 437+0.41"" 4.34+0.48 "
3 - 5.08+0.41 " 4.80+0.48 ** 437+0.31 "
4 - 5.00+0.39 ** 4.79+0.31 " 4.80+0.39 "
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6 - L - 5.4310.22 "
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 113.224 31 3.652 15.220 .000
(o3 A) Intercept 2701.397 1 2701.397  11256.856 .000
Block 5.501 11 .500 2.084 .023
Week 58.315 7 8.331 34.715 .000
Package 24.778 1 24.778 103.250 .000
Absorber 19.594 1 19.594 81.650 .000
Week * Package 5.543 3 1.848 7.699 .000
Week * Absorber 2.215 4 .554 2.308 .059
Package * Absorber 8.056 1 8.056 33.570 .000
Week * Package * Absorber 3.023 2 1.512 6.299 .002
Error 52.795 220 .240
Total 3888.518 252
Corrected Total 166.019 251
gaIan Corrected Model 52.312 28 1.868 13.060 .000
WA Intercept 3412.129 1 3412.129  23852.286 .000
Block 4.128 11 375 2.624 .004
Week 39.330 5 7.866 54.987 .000
Package 7.788 1 7.788 54.444 .000
Absorber 3.254 1 3.254 22.746 .000
Week * Package 2.333 3 178 5.437 .001
Week * Absorber 1.842 4 461 3.220 .014
Package * Absorber .801 1 .801 5.601 .019
Week * Package * Absorber .642 1 .642 4.487 .035
Error 26.751 187 .143
Total 4696478 216
Corrected Total 79.063 215
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SAYIAN 9
Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 101.554 31 3.276 22916 .000
(o3 A) Intercept 4398.123 1 4398.123  30765.398 .000
Block 2.704 11 .246 1.720 .070
Week 66.021 7 9.432 65.975 .000
Package .049 1 .049 342 .559
Absorber .005 1 .005 .038 .846
Week * Package 404 3 135 943 421
Week * Absorber .016 4 .004 .028 .998
Package * Absorber .001 1 .001 .004 .953
Week * Package * Absorber .006 2 .003 .019 981
Error 31.450 220 .143
Total 6339.256 252
Corrected Total 133.005 251
gaIan Corrected Model 51.050 28 1.823 14.851 .000
WA Intercept 3089.376 1 3089.376  25164.966 .000
Block 2.470 11 225 1.829 .052
Week 33.292 5 6.658 54.237 .000
Package .021 1 .021 168 .682
Absorber .030 1 .030 245 .621
Week * Package .101 3 .034 274 .844
Week * Absorber 202 4 .050 411 .801
Package * Absorber .003 1 .003 .022 .882
Week * Package * Absorber .068 1 .068 552 459
Error 22957 187 123
Total 4308.999 216
Corrected Total 74.007 215
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Type Il Sum Mean
mumﬁﬂmﬁﬂ Source of Squares df Square F Sig.
FAINIUAY Corrected Model 146.833 31 4.737 11.669 .000
(o3 A) Intercept 7629.042 1 7629.042  18794.960 .000
Block 4.796 11 436 1.074 383
Week 107.986 7 15.427 38.005 .000
Package 27.025 1 27.025 66.579 .000
Absorber 6.919 1 6.919 17.045 .000
Week * Package 5.048 3 1.683 4.146 .007
Week * Absorber 4.502 4 1.125 2.773 .028
Package * Absorber 2.392 1 2.392 5.893 .016
Week * Package * Absorber 2.468 2 1.234 3.040 .050
Error 89.300 220 406
Total 11537.829 252
Corrected Total 236.133 251
gaIan Corrected Model 105.637 28 3.773 12.574 .000
WA Intercept 6514.407 1 6514.407  21711.631 .000
Block 10.007 11 910 3.032 .001
Week 70.590 5 14.118 47.053 .000
Package 22.172 1 22.172 73.895 .000
Absorber 12.055 1 12.055 40.179 .000
Week * Package 5.293 3 1.764 5.881 .001
Week * Absorber 1.526 4 382 1.272 283
Package * Absorber .882 1 .882 2.938 .088
Week * Package * Absorber 116 1 116 387 .534
Error 56.108 187 .300
Total 9397.272 216
Corrected Total 161.745 215




Fo-uuana

v
U

a =
NAIUN

O

S a
aamunng

sz 3amsanin

o | U
duridatiagiiv

A o o
ﬁﬂ]uﬂﬂkﬂuﬁﬂﬂﬂu

= d' 1%
uumiﬂnym"lmn

249

ﬂsz";’?lmsﬁnmsmznﬁﬁnm

UNANITIYY ROAT 150
9 ga1AN 2516
TMIANTUNNUNIUAT

2 J Jooa aa [ Y £
ARLAL (ANYIPANAAT-ANNTTUANANT) NETAUBUBUAUNTI

a @ 4

UNINUAUNBATAN AN
ar. . (In¥MIgusL) ¥n1Imeraog lunesssnss e
ALY, (§3NV01119) UHIINGIAVE TUTTITTUTI Y
AR, WHIINOBUINEATMERT

J
919138

o J ~ A

NangaIAMNIsNAaAs 15958uMsizon
UNINABIFN Y AIUA AN

@

NURAILIYAAINT UUIINTEIFAHAIUATN





