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NTIATIBVAUNINVALAL]

1. MTIATIEAINSIATIuii
1.1 MTAATIZYNIAT 2-Thiobarbituric acid (TBA) (AOCS. 1995)
GURTGHY
- @nsUImuoaLINTY 0.5%

- @15a¥aie TBA (ansazatansabalasunsinsn 200 faansu lTuansazane

=

Savuoaninde 1 Usns 100 feddns udriednsiuiigamgiives)
1 Fashgdlilginmiin 50 fadndy ldlurinuduusinasaun 25 faaans
2. WuarsazaetimueaadlUlidusuinsasu 25 Tadans lwenlisiesis
avane
3, wiansaraiete 2 USuns 5 Hadans aslunasavnassiiuiavelig
U Rdansazae TBA 5 1adans waiUeqn
4. thllianufeudigamail 95 esmiwaidua iunan 120 wifl tmaen
yasedluted 4 Tuurth@gnmnfivies) 10 uit udaiiel sy
5. thansazaneiilaluiaAinisgandunasiiniueniadu 530 uiluwms
6. YiuuasA(blank) WulRgIAUAUNITINAT TBA U99R7081991915 WA biADY
Tdsegaaald
N1IAUIE
A TBA = _50X(A-B)
C
io A = Amsgandunastesansazaefietng
B = AMN1IRANAULAIYRIANTaraIskUatA (blank)
C = duin vesinodaems @adnu)
TBA = s1991ulu mg malonaldehyde/kg o8
1.2 MFIATIERNT Peroxide Value (P.V) (AOCS.  1986)
a5LAdl
-paslsnesuusiAaInfIgeandiaulnenisuiiun1glulasiaunse
Asuaulaoanlyn

- 159923FA UYSIANNAUENTLIUATS RLrudedfunaslswasy
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- asavaedusvedlunnadeulalalag
- ansaraneunspulafeulslodamn 0.1 N 38 0.002 N

- Uutly 0.19% teseulnge

1490819 5 £ 0.05 n Tdlu Erlenmeyer flask wu7n 250 wa. wazifi

acetic acid - chloroform ( 3:2) Solution 30 8. Aelugn vyu flask AWnTEEIBENATANE
2. 1% saturated potassium iodide (KI) Solution 0.5 u@.
3. gnsazaneumyulung) 1wl wdududindu 30 wa.

4. lwmsniu 0.1 N sodium thiosulfate (Na,5,05) 41 JuAITILAZLVEN

(%

Tomsanelvalasududivndoda
5. W@y 1% soluble starch indicator 0.5 ua. azidudtnEy

v
a a A

6. loswmsmsio wenegeinsullelndyead Aunduazidoulunus

9

7. W@y sodium thiosulfate (Na,S,0;) fiagnenaudiiduarsngly

ANTANUIEY

Peroxide/Kg of oil = (5-B) X M X 1,000
Sample weight (g)

dlo S = ml of Nays,0;
M = 0.01(the concentration of the Na,S,0; Solution.)

B = Volume of titrate, ml of blank

2. MIATIENDIAUTENBUNNALAL
2.1 MPAATEIUIIMANTY (AOAC. 2000)
U Moisture can wieurlugoufigamgfl 100-102 esmiwaldua U
15 it danldlagaeu@uliduas dnjmdn Moisture can niouh Tngldiedosds
azlBunfamieiiadndy deinegnaemsld Moisture can Uszanas 3.0000-5.0000 n3u
Ynehudrshmiinfuuoundoushuaziegnsoims 1h Moisture can luldlugou wdou
W Moisture can sufigamgil 100-102 ssrwaidoa WWua 6 $9lus Yns Moisture

Y o Y v & = Y o o A A3 o a
can LLa'Ju’]@@ﬂ‘ﬂ']ﬂ@j@‘U jqﬂlﬂﬁLﬂ‘lﬂUIﬂ@j@ﬂ?']mﬂu LN@LEJULL@'JU']@J']SNLW@IMUWWUﬂVILLuu@u

NIBNFIBENY ATLIUUTUIUANTUAUGAT
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SPUALANNTU = (UIUNUN FAQ9g19NaUBU + UINLN fapgemraday) X 100

Wun fAleg19nauaU)

2.2 myiasgiUSunalusiudieisgensiian (AOAC. 2000)

FaegsomsuianUszanas 3.0000 N3 (wy) 219UUNSEANYENSUTES
(Green-proof paper) wazvisldlu Extraction thimble uazvinsanu adepter thidia3os
Sinssilasiy 3 beaker Uszdnadosadnlsimsuiminiutuey (v, udldivhazas fie
Petroleumn ether 44 beaker 70 #addns ld Thimble ussfaeevatlumasn Soxhlet
Ususnsimsinavesiwuedosadliivnyay ndussuu Reflux $1858UU Steam bath
Hunan 30 wift udszmeiihazatedunet 30 wift Taeth Beaker Aidlasiuluoud
gumfl 100 ssrniwandea Wunan 30 wil udmnduislidululngaamisiy

(Desiccator) wagdennimtiniuiuey (ws) Auwinusualuiuniugns

Sovazvedlutiu = (W, — W) x 100
Wy
2.3 MTIATEiUSIlUSAUAUAEIEIaan1aR (AOAC. 2000)
lddaniuion 2-3 Fu lunaen Keldahl udald K,50, Ui 3.0000 nfu
Wi ldnszanudmsutiansdainodndimsiudhuiniuduenlugae 300-600 fadndy

Y

(0.3000-0.8000 n¥y) drdeenedilatusnnlfantminmde 200-300 fedntu ldasluvasn
Kjeldahl t#iu CuSO, dwiin 013 n¥u By H,S0, WaduUSues 6.0 Tadans adly
waenweunY ienauldnasn Kjeldahl fdosudluimmindudiuns 18 fadans ui
ihldlugesdmiunduveanieanausaluiinatuasazats NaOH iudufesas 35
Bt/ Usines Wlvaamauivanslunasn Keldahl lud3mnasne 5 wh (30 Tadans)
999 H,50, Tldtos (neiadesaziiu NaOH lnesnlusi®) Taumisansazans HaB0, dush
USums 10 fadans ldaslu Erlenmeyer flask wu1m 250 fiadans LHin Mixed
indicator Uszaney 2-4 wiem thluafisundsuansiinduaset Erlenmeyer flask 7
vssansinduldlulmmmiuansazans HOL aududu 02 uesiadd aufvgeauya

AwIUUTAlUTAUA NGNS

Sovazvaalulnsiay = [(ml HCL — ml Blank) x Normal HCl x 14.007] x 100

UnINAI9813 (mg)

Sovavvaalusau = Sowarvadlulnsau x Factor (Convertion faction)
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o Tusfuvesudsinligas Factor whiu 595 (AOAC.  2002)

2.4 MIUATINUTIaEn (AOAC.  2000)

W1ty Crucible Tuwnilgamgll 550 ssrwaidoa Wunan 15 wit 1h
f Crucible anani Muffle furnace svilsiulugnauduuszana 1 $alus v
udusgnmnivios Mntudniminge Crucble Fuueuliasdonfomiedodniy uén
FashegnsomsUszana 50000 nfu adludie Crucble finsuntn 1ee Crucible
vumliluganniu Wugamgituiiaziosauatuminlunasiregsomanaoduds 1d
iy Crucible luwm1 Muffle furnace lneNENE1LINATINAIAAN LLé’aU%quﬁgﬁﬁﬂizmm
420-550 esruwaLdea Tnailunswiidunan 24 Hilus udnide cucible sanannim
Muffle furnace ieldidrdvmioonuldlulagaensduisliliduiigumaitoudiluds
hwiinuielimsruintnidfuiueuasBendeoniedadniy

féaiiaduuagliiluliululogaaududeu udauningdu 1-2
fiaddns Tduwiwiaunseyaliannseaedeen auineanainuisuwisliven wag
ihluauldthauuis sndudadudnlumsedunm 20 dalus Sehoonuyiliduly
T,a@jmmm%uuazﬂﬂﬂ%’qﬁmﬂﬂ AU NGNS

[%
o

SRUATVBNOT = UINUNDIULATFIDEN9NDUDU - WInLNaa8 x 100

UNNTNOIULAYFAIDENNAIBU - UINLNDY

50 = Y1nUnAI8819 (5u) x 100

Y1 (N5U)

2.5 mMyiagimUsunanduloe s (AOAC. 2000)

1Menses (glass crucible) woulamudundiinndaimen (w,) ¥
Mog1aomsUsEann 1.0000 nfu (wy) ldlumensewdrhiiensedldluuviuvesyam
Usnanduloomnsau Wuasavans H,50, Wududesay 1.25 fiseulSuins 150 fadans
nepansUesiunsiinnes (N-Octanol) 2-3 viea nasaninsienLas duseludnidunan
30 W ¥MSRALT vaccumn tlasznense H,S0, senudidnsieiinndudeu 3 ass
afiazdszana 30 adans udfuansazats KOH Widudosar 1.25 fiseudSuns 150
Jadans neuduneaansdeatunmsiinnes 3 vea udwddlideadunal 30 w1d a1s
frethndufeusn 3 A%t wdhdemstindwdu 1 a¥s uddeteansavans Acetone

U3u1ms 25 faddns 9auau 3 a3 Waldanudoudmnmeivinnisans didiensealuaud



74

aouvndl 105 asAwwawed Wunan 1 il viseauniazldivinaandaileasdy

9 Y

(% (%
o Y v

umtnveaduluemisiu (crude fiber) saufuimninuaug (ash) mndBen1smusu
wnvilalaendaensesluimlueenigamall 500 esmwalded Wunan 3 Falua vl

< & v & o o vy o v Y Aa | = & Y
LEJ‘U@QI‘UIQ@@ﬂ?qmﬂULLaTﬂﬂu’]VUﬂlﬂLU‘U‘UWVFUﬂﬂ'JEJﬂi@\‘Wm 2198199191591 UULAN (Wg)

AwInUSInadulgemInugns

Sovazvoudulooms = (W5 — Wy) x 100

W,

2.6 MsiaeiUsiaasiulenmsn (AOAC.  2000)
MsfunasnUsInaensTulamsaranun dhwadesieannaiy Tt Tusiu
diloewns uasidn Aldannisinseisneganduamysinunslulawmsaie
Usinafevazaesnslulawmsaniaian = 100 — (Zevazvennuiu + Sevazvedlusiu +
SovazvedlUsiu +Sevavasdduloa1ms

+ 5088¥UDWN1)
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NTIATIEVAUAINNAIUNIEAN

1. mMylaseid (§198a1ndilensidiaes HUNTER Lab)

[
v A

ANSIAANELISEUU hunter lab 35n1596A5189 W38 TLYINASINENARA N

o A Y 1

dfaiiIunmen Aegatifaggndnldly cuvette (MANuazeaseuTos)Uns1ue
ldluesesind (Colormeters) lnguantoaniuzuvas
L* value e A3@I19 (lightness) Gadimaaus 0 Ae Lifinudesainevsadnn

I =]

TWaudsrinisdesainndu 100 Aernudesainvgeigavsedu
a* value Ao A1AINLLAY  (redness) iafianduuan (+) vioArauden
(greenness) dlofAfuau (- )
b* value @ AAILAERY (yellowness) Wiaflanduuan (+) wisAa
i3 (blueness) Wodanduau (-)
WATIEh
1. %13 calibrate Avmdsusunszdes (white)
2. \@enfdsyuu Hunter Feendandnnisinanuuandnseding sewined
YBIRIBENAUFUNIFIU
3. shetsldlu cuvett Widuuiiiaminsyan wdnhldinend
3. mﬁmﬁaﬁuﬁaéﬁam%q Texture Analyzer q'u TA - XT2i
Tunsinnunmiiloduiaveswansuridndmenfifinuelndifesiu suds
asanoauysal lifisesdmunmetuuuusiuru fidedu Load cell #ad TA Setting
AnTvinalagsuAlsIgegn (Maximum paek force) FauansiisAn Hardness vadfagns
Fraufendn (Number of major peak) @uuanafiern Crispness VaIIBEIALINAIY

NFOUANTIUIUNANAN *force threshold/distance (g/mm.)
NTIATIZY

AU (Hardenss) = AL5998A (maximum_force,N)

UntinA19e13 (9)
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ANFIATIENINUIUTAALALST (Yeast and mold count) (AOAC.  2000)

Fesnegreemmsuin 25 nsu ldly Stomacher bag @uansazatailulauson

az 0.1 Usuws 225 fadans welmandu dldadudunar 2 wid vnisideasandu

(%
Y |

. . . -1 = 5 a £ 1 Qll . . d‘ Y o
aunsu (Serial dilution) fiaus 10 audle 10~ TwUndee19019159 Dilution Nlavinng
Woansliasdly Plate (#iflonsiduaiti® PDA) uaa Spread plate technique Ingld Glass rod
i3 plate #aliiduian 10 w1t ndu Plate wavuy Plate Vigaunndl 25 esrwawded 1 Juam

3-5 Tu duinulalaiiann Plate # Dilution #ddwulalatiegsyning 10-100 lalail
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ANSNAADUNINUTLRMEUNE

AATIEVAUN NIRRT UTlAENITNAdDUNIIUTEAMAUNE AuanwazUsIng
(appearance) & (color) 5av@ (flavor) ndusa (odor) iloduifa (texture) uavnswouiusa
(overall impression) #7835 9 -Hedonic scale test lagldEnaaay 91w 20 AW viN1s
dnidonannzifuilnagonsusniigaduangivengas

(% ¢

MaguuUNAFBUNNTERNSUTRINGUNUS INATIT s oNEn o

LUUNAFBUN AU ST A NAURE

Hedonic scale scoring test

1 1
o [

TS WARAUNTLTUNAN TUNT1R95aLaN LWUsAnaaausiagnasa Ul wagliserumnuyau

s livaumandniuginiazfiagnalneldananuisay

WNUNNNS AL LUUANUTDU  wWUSbARall

9 = wpuNiign 4 = liveuidntey

8 = Yauun 3 = Tylyeutunans
7 = gauthuna 2 = ldwouun

6 = veudniey 1 = liveusniign

5

g 9

\lanadauusagiag NN LY INAaRUTURaE9walY

AIRENTIE ANANYIE

nausa (flavor)

VaUBUPRLU

PEnnalvwmalulad e swaslnvurans



Mg uuUNAFBUNNTERNSUTRINGUNUS AT s oNEn o

[
o

[

(3

LUUNAFBUN AU ST A NAUNE

Hedonic scale scoring test

¥ <
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TS WARAUNTLTUNAN TUNT1R95aLEN LWUsAnaaausiagnasa Ul wagliserumnuyau

s livaumandniuginiazfiagnalaeldananuisay

WS AL LUUANUYDU  wWUIbARaLl

9

N N oo

5

= YBUUIN

= YUUIN

A
50

= YauUIUNaN

- YoULAntey

= 128 9

4 = lswoudnies

3 = ldweulunans
2 = ldyauun

1 = liwousnniian

\lanadauusaziag NN BTN INAFR TR oL 9B lY

AIREN9T AANWAIY
a NAUTH ANIUIY AT N5UBUTUITIY
(color) (flavour) (brittle) (hardness) |(overall acceptability)
YOVOURY

PAnNAITUNALLLAENNTDNNTWALLAYUAIENS
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AMAKUIN 3
N1531AT129ANNLUTUTIUVEYaYE (ANOVA) wazmsiu3euliigunnuuansavasALaay

vaslaya
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15N 2.1 MIATIRRANLLUTUTINYayamulssamauda (sensory) sianiseausy

AUNAUTATINYDIUIFAITALIN 3 @nT (3 treatments) IMNEMAFBY 20 AY

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 140.500(a) 21 6.690 13.792 .000
Intercept 2829.067 1 2829.067 5832.072 .000
TREATMENT 124.233 2 62.117 128.052 .000
BLOCK 16.267 19 856 1.765 067
Error 18.433 38 485
Total 2988.000 60
Corrected Total 158.933 59

a R Squared = .884 (Adjusted R Squared = .820)

M54 3.2 M3USEUgUANNLANAYRIA LAY YR alan Ul sTamMdNNaseniseauTy

AuUNAUTAYeItIRTAldn 3 gns (al a2 a3)

Scheffe
Subset
TREATMENT N
1 2 3
a1l 20 5.3500
a3 20 6.4500
a2 20 8.8000
Sig. 1.000 1.000 1.000

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

Squares The error term is Mean Square(Error) = .485.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha = .05.
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A5 2.3 MTAATIRNANULUTUTINYRITRLANUATE L* vetnisesalinuaanisnen

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 34.948(a) 5 6.990 46.546 .000
Intercept 49093.067 1 49093.067 | 326923.863 .000
SIZE 17.623 2 8.812 58.679 .000
TIME 9.302 1 9.302 61.947 .000
SIZE * TIME 8.023 2 4.011 26.713 .000
Error 1.802 12 150
Total 49129.817 18
Corrected Total 36.750 17

a R Squared = .951 (Adjusted R Squared = .931)

A5 2.4 MsiUIguifiguAuLANG1avesALafveItaanuAIE L* Yaet1iseTalinuas

N13INBAN
Treatment N Subset for alpha = .05
combination 1 2
6.00 3 50.3300
4.00 3 51.0300
5.00 3 51.3867
2.00 3 53.1567
1.00 3 53.1833
3.00 3 54.2600
Sig. 118 096

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



AT 2.5 MIAATIRNANUUUTUTINYRTRLAAUANE a* Yst1Isesalinuaen1sven
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Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 9.651(a) 5 1.930 46.580 .000
Intercept 227.271 1 227.271 5484.491 .000
SIZE 9.529 2 4.764 114.973 .000
TIME .106 1 .106 2.553 136
SIZE * TIME .017 2 .008 201 .821
Error 497 12 .041
Total 237.420 18
Corrected Total 10.148 17

a R Squared = .951 (Adjusted R Squared = .931)

A5 2.6 MIAATINANUUUTUTINYRTRLAAUANE a* Yest1IResalinnaen1sven

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 4.207(a) 5 841 2.029 146
Intercept 9726.405 1 9726.405 23460.362 .000
SIZE 2.997 2 1.499 3.615 .059
TIME 376 1 376 .906 .360
SIZE * TIME .834 2 417 1.006 .394
Error 4.975 12 415
Total 9735.587 18
Corrected Total 9.182 17

a R Squared = .458 (Adjusted R Squared = .232)



A3 2.7 MIIATIRRANULUTUTINYEYRYanUANE b* vasdndfesalinvdanisnen
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Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 4.207(a) 5 841 2.029 146
Intercept 9726.405 1 9726.405 23460.362 .000
SIZE 2.997 2 1.499 3.615 .059
TIME 376 1 376 906 360
SIZE * TIME .834 2 417 1.006 .394
Error 4.975 12 415
Total 9735.587 18
Corrected Total 9.182 17

a R Squared = .458 (Adjusted R Squared = .232)

F1319 9.8 MIBATIRANNLUTUTINTRaYARUANLTastRasaldnrdanisven

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 32.810(a) 5 6.562 339.160 .000
Intercept 2632.815 1 2632.815 136077.659 .000
SIZE 32.592 2 16.296 842.272 .000
TIME 154 1 .154 7.951 .015
SIZE * TIME .064 2 .032 1.653 232
Error 232 12 .019
Total 2665.858 18
Corrected Total 33.042 17

a R Squared = .993 (Adjusted R Squared = .990)
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A3 2.9 MIATIRRANULUTUTINYBYaYan LS LANvetIesaldnvdansnen

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 1.365(a) 5 273 28.869 .000
Intercept 142.085 1 142.085 15020.444 .000
SIZE 573 2 .286 30.274 .000
TIME .689 1 .689 72.852 .000
SIZE * TIME .104 2 .052 5.472 .020
Error 114 12 .009
Total 143.564 18
Corrected Total 1.479 17

a R Squared = .923 (Adjusted R Squared = .891)

A5 2.10 NMFIATIENAULUTUTINYRT YA UL SN ITuANYRIt1IResalinraan1snen

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model .325(a) 5 .065 6.257 .004
Intercept 106.823 1 106.823 10287.975 .000
SIZE .084 2 .042 4.023 .046
TIME 151 1 151 14.567 .002
SIZE * TIME .090 2 .045 4.335 .038
Error 125 12 .010
Total 107.273 18
Corrected Total .449 17

a R Squared = .723 (Adjusted R Squared = .607)



A5 2.11 NMSTEULTIBUANLLANAINYDIA LR YRITRLAAUANE L* 909U1AeTaldnnas
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N13INBA
Scheffe
TRT Subset for alpha = .05
N 1 2
2.00 3 2.2033
4.00 3 2.3167 2.3167
1.00 3 2.4833 2.4833
5.00 3 2.4967 2.4967
6.00 3 2.5133 2.5133
3.00 3 2.6033
Sig. .068 .102

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.

A5 2.12 MTIATIERANNLUTUTINYeaYanuAIUUN RN T UMW sEamduian1ud

Y99U1INITALINNFINTNOA

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 157.900(a) 24 6.579 13.140 .000
Intercept 5768.533 1 5768.533 11520.897 .000
SIZE 54.067 2 27.033 53.991 .000
TIME .300 1 .300 .599 441
BLOCK 12.133 19 .639 1.275 218
SIZE * TIME 91.400 2 45.700 91.272 .000
Error a7.567 95 501
Total 5974.000 120
Corrected Total 205.467 119

a R Squared = .768 (Adjusted R Squared = .710)
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A5 2.13MSUTUIEUANUUANAYRIALRREYRIUBAMUNNSERNTUNNIU sEa A

ANUFVDIVNIAITALANNRINITNOA

Scheffe
Treatment Subset for alpha = .05
N 1 2 3 4

6 axldYA15 U 20 4.8500
1 wén 13 3udl 20 6.6500
3 #g1u 11w 20 6.8500
5 agdun 13 U 20 7.1500 7.1500
4 ne1u 13 U 20 7.6500
2 1Wan 15 3 20 8.4500

Sig. 1.000 449 449 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.

A9 .14 MTUATIERANLUTUTINTeTaYaM AL UL SEBN FUN U ST anY

AMUUTIEVDIVIIRITALINVAINITNON

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 115.367(a) 24 4.807 9.328 .000
Intercept 5346.675 1 5346.675 10374.825 .000
SIZE 63.150 2 31.575 61.269 .000
TIME 33.075 1 33.075 64.180 .000
BLOCK 12.492 19 .657 1.276 .218
SIZE * TIME 6.650 2 3.325 6.452 .002
Error 48.958 95 515
Total 5511.000 120
Corrected Total 164.325 119

a R Squared = .702 (Adjusted R Squared = .627)
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M5 2.15 NMsSeuliiguanuuaniavesAtefeveayanunseeNsun U sEamdlE

ANUAULUIIZUBITINITALINNAINITNON

Scheffe
Treatment \ Subset for alpha = .05
1 2 3
5 agidun 13 Ui 20 5.4500
6 azldyn 15 U 20 5.8500 5.8500
1 wan 13 Judl 20 6.4000
3 wg1u 11 Ui 20 6.6000
4 ne1u 13 U 20 7.8500
2 1Wan 15 3 20 7.9000
Sig. 705 072 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.

N9 2.16 MTUATIERAULUTUTINTeTRYAA AL LN SEBN FUN U SEa Ui a1y

ANULTIVDIT1IFITALRNNAINITNDA

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 84.933(a) 24 3.539 6.853 .000
Intercept 5057.008 1 5057.008 9792.746 .000
SIZE 36.517 2 18.258 35.357 .000
TIME 37.408 1 37.408 72.440 .000
BLOCK 10.492 19 .552 1.069 .394
SIZE * TIME 517 2 .258 .500 .608
Error 49.058 95 516
Total 5191.000 120
Corrected Total 133.992 119

a R Squared = .634 (Adjusted R Squared = .541)



A9 2.17 MTIATIERANLUTUTINTeayanuALLUUN S BN SUN U SEa U

ANUTATIAVDIVIRITALINNAINTNON

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 20.167(a) 24 .840 2.047 .008
Intercept 6600.833 1 6600.833 16078.953 .000
SIZE 12.017 2 6.008 14.636 .000
TIME .033 1 .033 .081 76
BLOCK 4.500 19 237 YA 914
SIZE * TIME 3.617 2 1.808 4.405 .015
Error 39.000 95 411
Total 6660.000 120
Corrected Total 59.167 119

a R Squared = .341 (Adjusted R Squared = .174)

M5 2.18 NMsSeuliiguanuuanavasAtefeveayanunsEaNSun U sEAa AN

ANUTATIAVDITIRITALINNAINITNON

Scheffe

Treatment \ Subset for alpha = .05

1 2
6 axldyn 15 U 20 6.8000
3 ne1U 11 U 20 7.2500 7.2500
5 azldun 13 U9 20 7.2500 7.2500
4 ne1u 13 Ui 20 7.6000
1 Wwén 13 39 20 7.7000
2 1Wan 15 3l 20 7.9000
Sig. 386 058

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.
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A9 2.19 MFIATIEIANLUTUTINTeRYaRuATLUUN S BN SUN U SEa U

ANUNITEDUSUTIUVDITIRITALINNAINITNON

Type Il Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 121.900(a) 24 5.079 11.198 .000
Intercept 5454.008 1 5454.008 12023.921 .000
SIZE 74.217 2 37.108 81.809 .000
TIME 21.675 1 21.675 47.785 .000
BLOCK 9.158 19 .482 1.063 401
SIZE * TIME 16.850 2 8.425 18.574 .000
Error 43.092 95 .454
Total 5619.000 120
Corrected Total 164.992 119

a R Squared = .739 (Adjusted R Squared = .673)

M5 2.20 NsSguLiguaALLANANYBIALRReve oy uNTEBNSUN U SEA AR

ANUNITYDUSUTINVBITIRITALINNAINITNON

Scheffe

Treatment \ Subset for alpha = .05

1 2 3 4
6 axldyn 15 U 20 5.6000
5 azldun 13 U9 20 5.8000
3 %I 11 W 20 6.3000 6.3000
1 wan 13 Judl 20 6.8500 6.8500
4 wenU 13 Ui 20 7.5500
2 1Wan 15 3l 20 8.3500
Sig. 066 261 066 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.



A9 2.21 MIIATIEANLUTUTINTeayanuALLUUN S BN SUN U SEa U

1 = v v o A & o [y ¢ 1 [y [ [y ¢
AudvetAssalInnushwluussadueiseiuduie 12 dam

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 83.012(a) 26 3.193 9.146 .000
Intercept 9563.556 1 9563.556 27394.330 .000
PACKAGE 3.906 1 3.906 11.189 .001
TIME 68.269 3 22.756 65.184 .000
BLOCK 7.319 19 .385 1.103 .355
PACKAGE * TIME 3.519 3 1.173 3.360 .021
Error 46.431 133 .349
Total 9693.000 160
Corrected Total 129.444 159

a R Squared = .641 (Adjusted R Squared = .571)

A5 9.22 NMsSguliiguanuLanaaasAtefeveayanunsEaNSun U sEA AR
1% = £ v o A& o [ & 1 v & [ ¢
audvestndssalinminushwluussadueidsiudung 12 &am

Scheffe

Treatment N Subset for alpha = .05
1 2

PP w 12 20 6.7000

KOP w 12 20 6.9000

PP w8 20 7.0500

KOP w 8 20 7.8500
PP w4 20 8.1000
KOP w 4 20 8.3500
PP w O 20 8.4500
KOP w 0 20 8.4500
Sig. 837 .188

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.
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AN .23 MTUATIEIANLUTUTINTeRYARUALLUUN S BN SUN U SEa R

AueuUTzvesifisaliniiiusnuluussydurinaiu

[

[y

Jutnan 12 dUasi

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 92.363(a) 26 3.552 15.577 .000
Intercept 7742.306 1 7742.306 33949.367 .000
PACKAGE 1.056 1 1.056 4.632 033
TIME 80.119 3 26.706 117.105 .000
BLOCK 8.819 19 464 2.035 .010
PACKAGE * TIME 2.369 3 .790 3.462 018
Error 30.331 133 228
Total 7865.000 160
Corrected Total 122.694 159

a R Squared = .753 (Adjusted R Squared = .704)

M54 2.24 MIUTPUT—UANULANG1NTBIANRREYDITRLANUNTE BN UMY SEamMAURa

[y [y

AueuUTzvesimisalinminusnuluussydueisinsdiuluna 12 dam
Scheffe

Treatment Subset for alpha = .05
N 1 2 3 4 5

KOP w 12 20 5.9500
PP w 12 20 6.1000
PP w8 20 6.4000 6.4000
KOP w 8 20 6.8000 6.8000
PP w4 20 7.1000 7.1000
KOP w 4 20 7.5000 7.5000
PP w O 20 7.9000
KOP w 0 20 7.9000

Sig. 351 518 .834 518 518

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 20.000.



N34 2.25 MTIATIEANLUTUTINTeayaMuATLUUN S BN SUN U SEa U

AueuLlwastfsaldnfiiiusnuluussgdusinieiu

[ [y

Junan 12 dUai

95

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 110.000(a) 26 4.231 10.744 .000
Intercept 7155.625 1 7155.625 18170.847 .000
PACKAGE 2.025 1 2.025 5.142 025
TIME 101.025 3 33.675 85.514 .000
BLOCK 6.125 19 322 .819 .682
PACKAGE * TIME .825 3 275 .698 555
Error 52.375 133 .394
Total 7318.000 160
Corrected Total 162.375 159

a R Squared = .677 (Adjusted R Squared = .614)

AN .26 MTIATIEIANLUTUTINTeTRYAAUALLUUN S BN SUN U SEa U

[y [y

Y

v a v v & A & o ¢ 1 [ [y ¢
muﬂauiaﬁuaw’nmaaiﬁmwLﬂU5ﬂwﬂumaqnmmmmmﬂunm 12 dunan

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 85.963(a) 26 3.306 9.330 .000
Intercept 8193.906 1 8193.906 23122.441 .000
PACKAGE 506 1 .506 1.429 234
TIME 69.919 3 23.306 65.768 .000
BLOCK 15.219 19 .801 2.260 .004
PACKAGE * TIME 319 3 .106 .300 825
Error 47.131 133 354
Total 8327.000 160
Corrected Total 133.094 159

a R Squared = .646 (Adjusted R Squared = .577)



AN 2.27 MTIATIERANLUTUTINTeRYaM uATLUUN S BN SUN U SEa U

1Y

[y

96

AunseeusUTINVIiNfsalInInusn v luusTdaeissiudunan 12 &anv

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 50.350(a) 26 1.937 4.595 .000
Intercept 9859.600 1 9859.600 23395.661 .000
PACKAGE 2.500 1 2.500 5.932 016
TIME 38.350 3 12.783 30.333 .000
BLOCK 8.150 19 429 1.018 445
PACKAGE * TIME 1.350 3 .450 1.068 365
Error 56.050 133 421
Total 9966.000 160
Corrected Total 106.400 159

a R Squared = .473 (Adjusted R Squared = .370)

N34 9.28 MIBATILIAUMUTUTINIEBYaMWIBImBSwaARIATatIRIsal NIy

Shenluussydasisnsiudunan 16 dUanv

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 1.067(a) 17 063 1197.632 .000
Intercept 12.983 1 12.983 247733.033 .000
PACKAGE .009 1 .009 163.392 .000
TIME 1.055 8 132 2516.416 .000
PACKAGE * TIME .003 8 .001 8.128 .000
Error .002 36 5.241E-05
Total 14.052 54
Corrected Total 1.069 53

a R Squared = .998 (Adjusted R Squared = .997)



971

A15N 2.29 NSWTPULTIEUANILLANAINYDIANAREYBITOLAN BN BT HOARIATD
v v o o & o v & 1 [ [ ¢
Paesaldniiusnuluussadaridieiuduna 16 dUanv

Scheffe

Subset for alpha = .05
Treatment

1 2 3 4 5 6 7 8 9

PP w O .2430

KOP w 0 2430

KOP w 2 .2647

PP w 2 .3057

KOP w 4 .4043

PP w4 .4387

KOP w 6 4497

PP w6 4720

KOP w 8 5497

PP w8 5507

KOP w 10 5603 | .5603

KOP w 12 .5823 | .5823 | .5823

PP w 10 5873 | 5873

KOP w 14 .6047 | .6047

PP w 12 6233 | 6233

KOP w 16 .6410

PP w 14 .6490

W W W | W] W W VW VW W W VW W WV VW W] VLW Wvw|Z

PP w 16 .6567

Sig. .692 | 1.000 | 1.000 | .056 | .069 | .294 | .641 | .880 | .056

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



A9 9.30 MIBATIERAMNRUTUTIVTEBYARUANILYDITIRISEL NI

Shwnluussysaeiinsiuluna 16 da

98

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 69.065(a) 17 4.063 194.678 .000
Intercept 995.109 1 995.109 47684.689 .000
PACKAGE 1.366 1 1.366 65.479 .000
TIME 66.963 8 8.370 401.101 .000
PACKAGE * TIME 135 8 .092 4.405 .001
Error 751 36 .021
Total 1064.925 54
Corrected Total 69.816 53

a R Squared = .989 (Adjusted R Squared = .984)
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A15N 2.31 NSWTPULTIEUANILUANAINYDIANAREVBITRLAN DN BT UOARIATDS
v v o o & o v & 1 [ [ (3
Paesaldniiusnuluussadaridieiuduna 16 dUanv

Scheffe

interact Subset for alpha = .05

1 2 3 4 5 6 7 8 9 10

PP w O 2.2033

KOP w 0 2.2033

KOP w 2 3.4467

KOP w 4 3.5333

PP w 2 3.5433

KOP w 6 3.5933

PP w4 3.7433 | 3.7433

PP w6 3.7433 | 3.7433

KOP w 8 4.0300 | 4.0300 | 4.0300

PP w 8 4.2800 | 4.2800 | 4.2800

KOP w 10 4.6033 | 4.6033 | 4.6033

PP w 10 4.8900 | 4.8900 | 4.8900

KOP w 12 5.0333 | 5.0333 | 5.0333

KOP w 14 5.2267 | 5.2267 | 5.2267 | 5.2267

KOP w 16 55333 | 5.5333 | 5.5333

PP w 12 5.5700 | 5.5700

PP w 14 5.8500 | 5.8500

W | W] W | W] W VW] VW VW WVW| VW VW W VW VW VW W VW w|=Z

PP w 16 6.2433

Sig. 1.000 | .176 .300 .198 124 .104 .078 .300 .104 .824

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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F1319 9.32 MIlATginuulsUTIvTetayaiuUeseanluduasinafasaldniusng

16 dUnm
Type Il Sum of
Source df Mean Square Sig.
Squares

Corrected Model 25.147(a) 17 1.479 363.497 .000
Intercept 192.372 1 192.372 47271.468 .000
PACKAGE .935 1 .935 229.781 .000
TIME 23.746 8 2.968 729.381 .000
PACKAGE * TIME 466 8 .058 14.327 .000
Error 147 36 .004
Total 217.666 54
Corrected Total 25.294 53

a R Squared = .994 (Adjusted R Squared = .991)

R34 9.33 NsSeuisuAUwAnA1IaIARdslaseanlanuastfesalaniviu 16 dUnm

interact Subset for alpha = .05
N 1 2 3 4 5 6 7
PP w0 3 .48800
KOP w 0 3 .48800
KOP w 2 3 1.10033
KOP w 4 3 1.27300 | 1.27300
PP w2 3 1.35600 | 1.35600 | 1.35600
PP w4 3 1.56500 | 1.56500
KOP w 6 3 1.61167
KOP w 8 3 2.14133
KOP w 10 3 221233 | 2.21233
PP w6 3 2.23067 | 2.23067
KOP w 14 3 2.27633 | 2.27633
KOP w 12 3 2.30433 | 2.30433
PP w 10 3 2.35167 | 2.35167
PP w8 3 2.38567 | 2.38567
KOP w 16 3 2.39533 | 2.39533
PPw 12 3 2.40933 | 2.40933
PP w 14 3 2.46567
PP w 16 3 2.91933
Sig. 1.000 .185 .060 .185 130 198 1.000




AN 9.3¢ MIBATIERANRUTUTIWTeayaduidiovesiamsaldnmnusnuly

Ussiaginneiuduna 16 dUan
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Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model .010(a) 17 .001 31.129 .000
Intercept .054 1 .054 2801.456 .000
PACKAGE .000 1 .000 11.790 .002
TIME .010 8 .001 62.762 .000
PACKAGE * TIME .000 8 3.704E-05 1.914 .088
Error .001 36 1.935E-05
Total 065 54
Corrected Total 011 53

a R Squared = .936 (Adjusted R Squared = .906)

319 9.35 MIBATIZRANRUTUTINIRaYasUANE L* vasdndssaliniiiusneily

Ussingiansiuduna 16 dUam

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 744.688(a) 17 43.805 24.407 .000
Intercept 171450.510 1 171450.510 | 95528.811 .000
PACKAGE 44.663 1 44.663 24.885 .000
TIME 639.479 8 79.935 44.538 .000
PACKAGE * TIME 60.546 8 7.568 4.217 .001
Error 64.611 36 1.795
Total 172259.810 54
Corrected Total 809.299 53

a R Squared = .920 (Adjusted R Squared = .882)



102

A15N 2.36 NTBULTIgUANLLANF1aYasALaRgYeIlaLanIUE L* vaatnifesaldn

MmAvsheluussydusissiudunan 16 dav

Scheffe
interact Subset for alpha = .05
N 1 2 3 a4 5 6
KOP w 4 3 50.6267
PP w4 3 51.6633 | 51.6633
KOP w 6 3 52.1700 | 52.1700| 52.1700
PP w0 3 53.1567 | 53.1567 | 53.1567
KOP w 0 3 53.1567 | 53.1567 | 53.1567
PP w 8 3 54.2100 | 54.2100| 54.2100
KOP w 8 3 54.2500 | 54.2500 | 54.2500
KOP w 10 3 55.4233 | 55.4233| 55.4233 | 55.4233
KOP w 12 3 56.2033 | 56.2033 | 56.2033| 56.2033 | 56.2033
PP w2 3 56.2633 | 56.2633 | 56.2633 | 56.2633 | 56.2633
PP w 10 3 56.5700 | 56.5700| 56.5700| 56.5700| 56.5700
KOP w 2 3 57.2033 | 57.2033 | 57.2033| 57.2033
PP w 12 3 58.0700 | 58.0700 | 58.0700
PP w6 3 58.2267 | 58.2267 | 58.2267
KOP w 14 3 58.3067 | 58.3067 | 58.3067
KOP w 16 3 61.6000 | 61.6000 | 61.6000
PP w 14 3 62.4100 | 62.4100
PP w 16 3 64.7400
Sig. .081 147 .059 .056 .053 944

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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AN319 9.37 MIBATIEIANMUTUTINTETBYARUANE a* vastdssaldiniiiu 16 dUam

Type lll Sum
Source df Mean Square F Sig.
of Squares
Corrected Model 130.656(a) 17 7.686 126.071 .000
Intercept 1821.203 1 1821.203 29873.925 .000
PACKAGE 2.152 1 2.152 35.300 .000
TIME 115.192 8 14.399 236.193 .000
PACKAGE * TIME 13.312 8 1.664 27.295 .000
Error 2.195 36 .061
Total 1954.054 54
Corrected Total 132.851 53

a R Squared = .983 (Adjusted R Squared = .976)

A1519 9.38 NSHUSHUMEUAINULANG1IIUDIANRRLVDIE a* VBIINNGITALINT 16 dUa

teract Subset for alpha = .05
N 1 2 3 4 5 6 7 8
PPw6 3 3.2567
PP w2 3 3.9833 | 3.9833
PP w8 3 4.2600 | 4.2600 | 4.2600
KOP w 2 3 4.5867 | 4.5867 | 4.5867
PPwO 3 4.6500 | 4.6500 | 4.6500
KOP w 0 3 4.6500 | 4.6500 | 4.6500
PP w4 3 5.1433 | 5.1433 | 5.1433
PP w 10 3 5.3000 | 5.3000 | 5.3000
KOP w 10 3 5.4633 | 5.4633
KOP w 6 3 5.5400 | 5.5400 | 5.5400
KOP w 8 3 5.6833 | 5.6833 | 5.6833
KOP w 4 3 6.1533 | 6.1533 | 6.1533
KOP w 12 3 6.2600 | 6.2600 | 6.2600
PP w 12 3 6.6533 | 6.6533
KOP w 14 3 7.1867
PP w 14 3 8.3733
KOP w 16 3 8.5400
PP w 16 3 8.8500
Sig. .168 .834 127 .080 .067 .069 134 .992

Means for groups in homogeneous subsets are displayed.
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N34 9.39 MIBATILRANRUTUTINTEBYARUANE b* vaetnamasaldniiu 16 dUanv

Type Il Sum of
Source df Mean Square F Sig.
Squares

Corrected Model 795.884(a) 17 46.817 123.411 .000
Intercept 26886.674 1 26886.674 70874.256 .000
PACKAGE 45.779 1 45779 120.676 .000
TIME 649.536 8 81.192 214.025 .000
PACKAGE * TIME 100.569 8 12.571 33.138 .000
Error 13.657 36 379
Total 27696.215 54
Corrected Total 809.541 53

a R Squared = .983 (Adjusted R Squared = .975)

A199 9.40 N1SIUTIUTBUAMULANA1IYDIANRALE b* Ut@esalanitAu 16 dUa

interact Subset for alpha = .05
N 1 2 3 4 5 6 7 8
PP w4 3 16.6000
KOP w 4 3 18.5933 | 18.5933
KOP w 6 3 18.6367 | 18.6367
PP w2 3 18.7000 | 18.7000
PPw6 3 18.9333 | 18.9333
KOP w 2 3 19.4067 | 19.4067
KOP w 8 3 20.0433 | 20.0433
KOP w 10 3 21.0833 | 21.0833 | 21.0833
KOP w 12 3 22.6300 | 22.6300 | 22.6300
PPwO 3 22.8867 | 22.8867 | 22.8867 | 22.8867
KOP w 0 3 22.8867 | 22.8867 | 22.8867 | 22.8867
PP w38 3 23.2567 | 23.2567 | 23.2567
KOP w 14 3 23.6167 | 23.6167 | 23.6167
PP w 10 3 23.9833 | 23.9833
PPw 12 3 24,1033 | 24.1033
KOP w 16 3 25.6400 | 25.6400
PP w 14 3 27.4100
PP w 16 3 33.2367
Sig. .063 174 .055 153 933 075 754 1.000

Means for groups in homogeneous subsets are displayed.



A1979 9.41 N1TATIZRAIURUTUTIUYDIAIAMULT 1999918 95a LAY 16 dUm9
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Type Il Sum of
Source df Mean Square F Sig.
Squares

Corrected Model 89.535(a) 17 5.267 46.674 .000
Intercept 3204.248 1 3204.248 28396.335 .000
PACKAGE 8.914 1 8.914 78.998 .000
TIME 76.976 8 9.622 85.271 .000
PACKAGE * TIME 3.644 8 .456 4.037 .002
Error 4.062 36 113
Total 3297.845 54
Corrected Total 93.597 53

a R Squared = .957 (Adjusted R Squared = .936)

AT 9.42 N15IUTIUTBUAMULANAIIYDIANRALVDIATIAIMULTIUDITIIEINLAY 16 dUAY

teract Subset for alpha = .05
N 1 2 3 4 5 6 7
PP w 16 3 5.5170
PP w 14 3 6.1577 6.1577
PP w 10 3 6.4560 | 6.4560 | 6.4560
PP w 8 3 6.6737 6.6737 6.6737 6.6737
PP w 12 3 6.6803 | 6.6803 | 6.6803 6.6803
PP w 6 3 6.8297 6.8297 6.8297 6.8297
KOP w 16 3 7.2257 | 7.2257 7.2257
KOP w 14 3 7.2633 7.2633 7.2633
KOP w 12 3 7.4383 | 7.4383 7.4383
KOP w 10 3 7.6507 7.6507 7.6507
KOP w 8 3 7.7547 7.7547 7.7547
KOP w 6 3 7.7970 7.7970 7.7970
PP w4 3 7.9803 7.9803 7.9803 7.9803
KOP w 4 3 8.2193 8.2193 8.2193
PP w 2 3 9.2490 9.2490 9.2490
KOP w 2 3 9.5080 9.5080
PP w0 3 10.1277
KOP w 0 3 10.1277
Sig. .220 .079 .065 .057 .079 .064 .867

Means for groups in homogeneous subsets are displayed.



A9 9.43 N1TATIZRAIURUTUTIUAM SNV IR NYe 9T 1dITaldndAY 16 dUa
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Type Il Sum of
Source df Mean Square F Sig.
Squares

Corrected Model 83.840(a) 17 4.932 331.082 .000
Intercept 159.410 1 159.410 10701.516 .000
PACKAGE 4.343 1 4.343 291.551 .000
TIME 68.127 8 8.516 571.689 .000
PACKAGE * TIME 11.370 8 1.421 95.416 .000
Error .536 36 .015
Total 243.787 54
Corrected Total 84.377 53

a R Squared = .994 (Adjusted R Squared = .991)

A9 9.44 N1SIUTIUTIUAMULANAIIYIANAANLTINVINIALANY 9T IGIAAY 16 dUA9A

interact Subset for alpha = .05
N 1 2 3 4
PP w 10 3 .0000
PP w 12 3 .0000
PP w 14 3 .0000
PP w 16 3 .0000
KOP w 14 3 .0000
KOP w 16 3 .0000
PP w8 3 1.8247
KOP w 12 3 1.9213 1.9213
KOP w 10 3 2.4843 2.4843
KOP w 8 3 2.5960
PP w4 3 2.6247
KOP w 6 3 2.6757
KOP w 2 3 2.6973
KOP w 4 3 2.7013
PP w6 3 2.7390
PP w2 3 2.7830
PP w0 3 2.9397
KOP w 0 3 2.9397
Sig. 1.000 1.000 .055 293




