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ABSTRACT

The factors effecting shelf-life of biscuit with pineapple jam were studied by varying of the
moisture contents of biscuit and pineapple jam to 3 levels 0.5-0.8%, 0.9-1.2% and 1.5-1.6% for
biscuit and 10-11%, 14-15% and 17-18% for pineapple jam and packed into 2 types of packaging; tin
boxes and laminated metalized bags (MPET12/CPP25). After storage at ambient temperature for 12
weeks, samples was taken for the physical and chemical analysis of moisture content, water activity
(a,), microbiological analysis of total plate count, yeast and mold. The experimetal plans were
designed according to 3x2 factorial in RCBD with 3 replication

The study found that the moisture contents and a, values of biscuit packed in
MPET12/CPP25 bag were lower than in a closed tin box. The total plate count of biscuit were
reduced during storage, especcially the biscuit with the initial moisture of 0.5-0.8% had the lowest of
total plate count, yeast and mold. The moisture contents of pineapple jam were decreased during
storage, but a_ value did not change. The total plate count , yeast and mold of pineapple jam met the
microbial in standard criteria

The moisture of biscuit with pineapple jam product increased in the first 1-4 weeks of
storage, and then rather stable in the 12" weeks. While the moisture of pineapple jam in the product
decreased along the storing period, because of the moisture migrated from jam to biscuit till their
moistures were balanced. The a, values of the products which packed in both packages were not
different, The a_ values of biscuit increased till balancing with the jam which it values were 0.39-

0.42, while the microbiological quality of all samples met in the limit of the Thai Industrial Product

I



Standard (TIS 742-2538) for biscuit, which total plate count are less than 10* cfu/g and yeast and

mold are less than 10 cfu/g
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Semi Short High-
Cracker High Sugar Soft

sweet fat
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Temperature of dough 30-38 ¢ 40-42°c 20° 21°% 21°%
Critical ingredients Flour Flour Fat Fat and sugar Fat and Sugar
Baking time 3 min 5.5 min 15-25 min 7 min 12+ min
Oven band type Wire Wire Steel Steel Steel
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iy wuuile wedad uazemsililSanihmags vy uoy wad emsN@eUEININFE
T " e o UK s ' o { @ g 4 = =
dlng) dngminy P luan i ligngednvar wu mul3lunia sudu desueiaydnla
o o a A ar 1Y oa
vuemsnezdwsoneunudule  wezmwnsoaiwmsiviiluduasiodedus Innemis
Uy - 4 = 1 ~ | L = & é’ =
WuAw AsiEInges Senh lulanendu nisndudfe ezWamendu danuludades
o = o - 4 = 3 W
#2158 dmd uazi Iidus Tanemsiiasiutidu Tsnuzd  ludy1d
o & a = 9 o J4d o
msdadamsiigay Tnvesydunidluems nszvhldwaelszmsiaiivudy
adomelunazmoueniinasemsnia@nlavesyaunisluems Awaaslumsni 22
1 -l e n’.-l = = a a a4 e =
Wy msangungliiedudinsnigdulavesydunid wiemsiugungieiatsgaun
- d o a : - a - o ° - = - 1
30 madidmhigaunidenh I 1FlumsnSydula wiemsmuguanzussome 1wy
. b4
anududuveseondiou niemuanududuvesmiveulasenlad wennntimadunsa

A ar z o - ~ - l:id - oa ) o
woan pH AilunsiudimsiniyianTavesyaunidnilsedninafirui
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". ar a l!' L) - = =]
mani 2.2 hisneluuasiliomoueniiinadensinigdulavesgaunidluemis

fladomelu fladenouen
- pH - storage temperature
- water activity = relative humidity of environment
= nutrient content - presence and concentration of gases in the
- antimicrobial constituents environment
- biological structures

0 : J3uM (2540)

o e i o o d

vniledednan  aunsodundhuendy  Tiondnlumsaruquengmsiuves
a o o ar 4’
naaN Mo m1s 14 Asil

1. ANNAZMWIZYDINARS N (product characteristics)

2. anmznadsuRNaAiIal AT UTE M Yatmioas My

3. AUANTAYBINIYUSUTTY

hivhddgdooymsfuvesemis Taoiuilsisinuguasnindovesems fe
Water Activity (a) TaoUSumnaninududuinivesdunadomiviinnunedesiuszdule

¥
mo%’uaﬂé‘i’iﬁummu ‘Iii‘ﬁﬂf]ﬂ'ls'lll'lﬂﬁhﬂﬁﬂﬁ

a_= ERH/100
¥
ERH = 5mannusuduiniauga
¥
a, = 3zANOIADILEAAIA

g o o . 4 g = ar VoA &
WIHUNTITAVIDADILDAAIAVDIDINITUU Hﬂ')']llﬁ'lﬂﬂjlﬂuﬂll'lﬂﬂﬁ IHBI9IN
aaa - ) = - a - = o = J 1 '
ﬂgnsmm‘uﬂauuuﬂﬂmmwuﬂ ﬁummimmm‘ulmmqaumu mmumu‘lumqmm
o Aqq’.'q'. ] [] P Qs Y a o s 3 -
IABITUDAAIANUUUDUF NH U E]'LIlﬂ'LIHfﬂ'ﬂN‘ﬂﬂﬂﬂl“ﬂﬂ'IH'I'5lﬂﬂﬂ'l'ﬂﬂﬂUUIlﬂflw'lﬂﬂlﬁ'!ﬂVlN

AU 9 Aave ldnandedre Ty
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- oa r d a‘l’ﬂ;d ai 8/ ]
2.5 ansnavedzALIBIND DN ')Wﬂﬂﬂﬂﬂ’lill'ﬂﬂull‘ljﬁif]ﬂlﬂ'I"Nﬂuﬁn‘uﬂN"]

VIS

2.5.1 manfasunlasmamanin
= - d' -~ o a An.; = " 1
msnfasunlanlSinunnusu 13e5zA1I0IN0TIBARATIAYDIDINIG IKABEIININAD
o " 4 ¥
manfdsumlamamonimvese s suilunaiionnnnmsnlasuulasaniiz (State) vos
A :i @ o a oa H ] e
DM AT WAZDUANIINUBNTNAYOINN1IZINIT  NLABUANIANIIMUNINYDY
¥ ¥
nanduaniu aunsaetuinlddil
pmsniaamuziiiuveds (solid foods) 91984aN1IY (State) A19 q 1AUA crystalline
3 i N ¢ .. & o ot
state ¥uihuaniziieas innuAsRNniiga uaz amorphous state Suiuaniiziias il
a 1 - & 1 L L CI’ ﬂ’l 1
ANUAIAIBINLNTY Faomrsaaunajegluaniizil Tav amorphous state Wuiniseaniiiu
-~ s A '
glassy state 1A rubbery state WAANMABIMITAUNIOABUANZTIsERIN 2 Az
¥ ]
dana1ail WU glass transition temperature (T) SwiluszAvgungll Mlidmlumsdmua
¥ ¥
annzvese s Mgungiilumsiuinumiuiisigandt 1, eminiuezegluan1iz ubbery
& = = ¥ ' A v
state FI9zIMINfasulanuaImiIug 9 Weannmsmaeunved Tuagalueims
q’n J o y jaaa ¥ = A; t - a A =) d  a
annziinavumn Mldgaseane imevuldeddas: luvazileguugiimsinuing
: A1 e 1 n‘: 1 & ﬂ Ao A P
WU AdInd T, :mstiuezeg luan1i glassy state Fuiluanazniimandeunvesluana
o o =t £ '
pmstesmniunaliormsiinnunsiigs dwziiuldvinnmit 22 Fwaadliiriud
- g4 w = o o o o
guugimafuimuuazlSinuvewds  (%solids)  Tuemisiluiledodrnglumsdmua

122 (state) YDINAANMYN (Labuza 11az Hyman,1998)

T mline Solution * "
melt drv
T d

Rubber o 9Y

g Ice and super saturated

© solution =

g e Glass

&

- A

0% % Solids 100%

ﬂ‘lﬂﬁ 2.2 UFHUNTWLARITNIL (state) YBDIDIHIT

131 : Labuza 1182 Hyman (1998)
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a - 1 a w ' '
annzYeIe sl IanEnadeguautiainamenmeskdasunomisiiiuediann
H 4 [ o A 4 ,
manlaoulamsmenmiding suilisnnsinmsnlaounlasannzvesems 1dun ms
) 4 o g o w a o o
anwan mstuidudeu aasasumsn/avunlasnudnvaziiloduiavosmdaaiua iudu
A Aa = 1 o = & cg & "
luemisuesiantilywinisanwan wu1eAsINTANKANIZINLAY eem1seyu
i a o ' .. 4 LA
aneiligungiimsiNusnyigendt glass transition temperature 1HiD39INOMTIMOY 1Y
{ 4 N A
@N1I rubbery state milﬂﬁﬂuﬂ'ﬂﬂﬂmﬁf]ﬁ (molecular movement) mmuamqﬁuuﬁmmma
an - A = 4 o a9 1 @ oo J A
add luvarideguugiimsinuinunianiesnd T, msannaniiatulddunn iesnn
' 4 4 4 Say
2111509 1UAN1IE glassy state MIAABUNVOL IANANANIZULNBLNIN
- g o T : = ar & da
wennngamgiimsitusnyuda suannusuvesems dudniledondisitian
o o -] ' o A : -~ 4: d' -=’s J n’: Il |
dig lumsfimuaanizvesemisisuiy esnmimisysinannusunmuvniu 11l
9 a w dat 1 o o ' = d e =1 9 -
wald T, vewndadudiadias wilssnhgaungiimainuine kaldemsnlaounn
v & A& a 4 22 o
AN glassy state 1ITUAA1IZ rubbery state AnTuiiDEMITTTINMANUIUNNTY BAT)
= ﬂ, J ) = o = - ar 1 ﬂ' 1
msanKanaz A uRN WAL Tunstlvesrdadusiomsninimanseludu
é Li i g r o - - ar L
Uszney Weegluanzilinnuiudinigaziinalindaduaiogluaniiz rubbery state
: o =) J o 9 ar -; ar a o o J
manswsziansankanty  MindnuztiodulavoInanuNMeUIU  (coarse and
a W o [ U {1 o’ '
grainy texture) HARNMANDIMI5AINAT NLTlymIMsanwanvenians e 1aun fondant Lo
- o a'
Té&n3uvuvey Fonlauanlufnd nssuualatuas losnsy udu
4 o ar o o A
Tunsdivesemsiiidnuaziiune sindszavdamnsiviudiudou disemsey
- = d o 4’ a ' J q’.'u = gi
Tuannznligumgiimanuinmn  uazlSinunnuduingaramils  Usingmsiilndah
w a ' = A& ’ v o
SAUQUNQITINT 30-70 Berniwaida Faliiigendn T, vesemanaialy wenvinilgm
o ar a Y - a ; )
msanwanuazmsiuiuiudounds  dehldifansulfsunlasdrvailoduiavownian
s s & = 1 - o o Md’ 5 v
saat FuduilgwunnnlSinuniudunieszfunemesuonainvesemniy nuhems
[ ¥ v
niFinannusuhunae (medium moisture systems) MIgYFOAMUFUNNAINAANUNA
' 1 = o ﬂyl 3 5
nanllgannzinadon wiikaldndaduaiuiinnuuia (dryness) 1 Tuvaziimsga
o 4’ s ow 4 Ao : ° 1
FUANUFUNINANIZNAADNVOINAANUNDIMIT NTUTINUANUFUA (dry systems) 13U
i d
HAANMNIUNVVIADY  MIBRARSuNDIMIINNEYNY  eziinalRANUNIOVYBIDIMITARRY

UONNNTIHAANUNIZNTIET (though) HAZHY (soggy) HINVM (Szczesniak,1998)

2.5.2 manlasunlasmandi
ar o aa. '3 = 1 1w a aaa ]
sEANBMBIIeAAIALULENSWARd NN Adamsinalfisoualitnesiia 15y
" >
Ufnseeendiasuvesluiu (lipid oxidation) uazilffsvimaiadiealaeluldieu Tl

5 - 4 = aaa - o J J o o Soas @
(non-enzymatic browning) eI NMsAALgeuaidNa 1Y Aunmsdrhiljisonuves
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n‘: o A o A = =t o’ P & a a a
MsAsdy dunenissnumsnaouiive luana lasihiudnninerdos FonTnavesszauIo
o Aqd.’ A w a P lae) ! u’: ) Y a aan
wesienAIn Ninesasimsiialfisouniing 2 wiauaasld Tasdasimsiedfisens
Ed ] ¥ ¥ v ¥
wadhamaiisuniige Aszdnemesueaniaszning 0.6-0.8 luvarilfisoeendiaduy

] ¥ '
oaluiiu szifia 1daTszAamesIenAIAgazAINT 0.4-0.5 (Williams, 1976)

: ]
2.5.3 nsnfasumlasmediugaunid
- J o 4’ - o 3 Mﬂ” o v o ' &
MamuYuYeRlSInanIFunIoszAImoIenAIN o Aumiladumiianii
o 9t = = add o 1 : & o o q-n:ait-'\ J o
Y830 1M15019M IRINISTIYUBIAUNTINA MUY 1105ZAUIDIADI AR IANINLUIUAT
¥y
A iMmganiszauiemesuenAIndgadmiun1s193g) (minimal water activity values for
a ad a as = 4 1 A a o o
growth) YBIYAUNTIFIAAI) AaAlumsIen 2.3 uazmsnn 2.4 nanneenanfum
o o and | ¢  and § Ak = d a 1 1Y
PIMIUITALIDADTUOARIAINNAIBINBTUARIANAIN  JAUNIOTUAAI]  AINAIY
- a ' o o o v M Ada A [ = = Y o
awsansydulald  edelsnmwdadiiledeauniioninadeniswigdnTavesgdunid
] o o o m:{' o ' o’: ' = '
wenmile lninilivvesszdviemesuondia Tledumaniuldun pH gamgiszninms

wuae anudeuiiisznhemsulsgl Sagiude fludu (Leistner 1ag Rodel, 1976)
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2015 IBARIA nuaiise derd N
0.98 Clostridium (1), Pseudomonas” - -
0.97 Clostridium (2) - -
0.96 Flavobacterium, Klebsiella, - -
Lactobacillus, Proteus’,
0.95 Pseudomonas”, Shigella - .
Aleoligenes, Bacillus, Citrobacter,
Clostridium (3)]
Enterobacter, Escherischia,
Proteus, Pseudomonas, Salmonella,
0.94 Serratia, Vibiro - "
Lactobacillus, Microbacterium,
0.93 Pediococcus, Streptococcus’, Vibrio® - Rhizopus, Mucor
0.92 Lactobaciilus®, Streptococcus Rhodotorula, pichia -
0.91 - # =
Coryhybacterium, Staphylococcus
0.90 (4), Streptococcus” Hansenula, Saccharomyces -
Lactobacillus’, Micrococcus,
0.88 Pediococcus Vibrio Candida, Cladosporium
= Debaryomyces,
0.87 Hanseniaspora. Torulopsos -
0.86 - Debaryomyces Paecilomyces
0.80 Staphylococcus (5) - Aspergillus,
- Saccharomyces Peniclium, Emericella,
0.75 Eremascus
0.70 Halophillic bacteria - Aspergillus’, Wallemia
0.62 - - Eurotium,
= Saccharomyces" Chrysosporium

Eurotium, Monascus

* some strains; (1) = Clostridium botulinum type C; (2) = Clbotulinum tpye E and some strains of

Cl.perifringens; (3) = CI. botulinum type A and B and Cl perigringens; (4) = anaerobic; (5) =

aerobic

13 : Leistner 4% Rodel (1976)
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Range ofa,  Microorganisms Generally Inhibited by Foods Generally wihtin This Range
Lowest a_ in This Range
1.00-0.95  Pseudomonas, Escherichia, Proteus, Highly perishable (fresh) foods and canned fruits,

Shigells, Klebsiella, Bacillus, Clostridium

perfringens, some yeasts

vegetables, meat, fish, and milk; cooked sausages
and breads; foods containing up to approximately

40% (w/w) sucrose or 7% sodium chloride

0.95-0.91  Salmonella, Vibiro parahaemolyticus, Some cheeses(Cheddar, Swiss, Muenster,
C.botulinum, Serratia, Lactobacillus, Provolone), cured meat(ham), some fruit juice
Pediococcus, some mold, concentrates; foods containing 55%(w/w) sucrose
yeasts(Rhodotorula, Pichia) or 12% sodium chloride
0.91-0.87  Many teasts (Candida, Torulopsis, Fermentde sausage(salami), sponge cakes, dry
Hansenula), Micrococcus cheeses, margarine; foods containting 65%(w/w)
sucrose (saturated) or 15% sodium chloride
0.87-0.80  Most molds (mycotoxigenic penicillia), Most Fruit juice concentrates, sweetened
Staphyloccoucus aureus, most condensed milk, chocolate syrup, maple and fruit
Saccharomyces(bailii) syrups; flour, rice, pulses containing 15-17%
spp.,Debaryomyces moisture; fruit cake; country-style ham, fondants,
high-ratio cakes
0.80-0.75  Most halophilic bacteria, mycotoxigenic Jam, marmalade, marzipan, glace fruits, some
aspergilli marshmalows
0.75-0.65  Xerophilic molds (Aspergillus chebalieri,  Rolled oats containing approximately 10%
A. candidus, Wallemia sebi), moisture, grained nougats, fudge, marshmallows,
Saccharomyces bisprous jelly, molasses, row cane sugar, some dried fruits,
nuts
0.65-0.6  Osmophilic yeasts (Saccharomyces Dried fruits containing 15-20% moisture; some
rouxii), few molds (dspergiilus toffees and caramel; honey
echinulatus, Monasucs bisporus)
0.5 No microbial proliferation Pasta containing approximaterly 12% moisture;
spices containing approximately 10% moisture
04 No microbial proliferation Whole egg powder containing approximately 5%

moisture

130 : Beuchat (1981)
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msagseauazmswiganlavesgdunid meldannziihiinavuivileiedu o
&0 19U 1 pH ¥ilavesdagnazats (INHINsan a, AINMSIANAIGNAZAIBINUMSBUUAS
1 @ A ' = o oad = - a =
eeau) uazilesedu 9 1wy eandey wenNHAUNIduARZYHADIINAN1IZMTNTYAL
= 4 1 s o .’,' 3 ° o a o a ad o
Ta wieadnmsnuiuanmeiuy Aniu M a, sigadmiumsniyaulavegaunid A
= = ' v ' 4 A W A ad
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¥ L ]
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: i : "
2.6 manfasunasnnuyulueimsniesntseneundntaigau (multi-domain

foods)
= = A’ - Y o And" q’: Aa A
maasuuasvesTinannudunioszAuIomMeTHONAIAYDIDIMITHY  UaNTHA
' = 3/ 1 a e o 2 P 1 d o =
aam3n/asunlosguammanuagueIHdafuN  F9UNaADBIYMIIN TN IVOINAR
o J: 1 o ' a o = a I3 qqd’
fauaiy  etnlsnmuwun  emsvuriaimanlasunasvesszauismesuendinves
1 1 o (.’,' a4 o a ow [ U
daulsznoudeg lundndaaniug  aaeaszoznanlumsiuinm  waaduaiomsaenan
T8un emsnilosnlsznoundnnaisaiu (multi-domain foods) 19U UATANBS HFUIAFE NIl
4 ar - ar v 1 3 ar
TéFmiussmlszney e Saisnnaugnine omsdsnalszneudoduiifisedy
o qa’ o & ' a 4 : 1 aa as
JempiuenAIngIazd Feszne ldifansndeudiovesTuagmin ninduniiszduiened
naaf (IR o ar o mcr; ' v A 1 4 o w
uenAIngs llgauniiszauiomessenaiametnaeiiisalusznhemanuinu sunsei
¥ v
DIANIZANAAYDITTALIDADTUBNAIATZHINHARA U NIAZTUIARDY (Brockway, 1989)
A L da d I & a v ' o
msmdsudeanuuifatuiauail naliqainmdudieg vesemsaouly
Taun  USinavesgdunidluemis  guauiamamonmuazilszamduda  aaoasums
- o A ' d’ " ar v a o '3 n’: 3 Vo
wasumlasmanil Aduuiivzaunmang dindnvewasdusiomaiu Juegi

} 4 F
UTinunnuduazszauemesuonainvesnntlsznoumen lundndum  9In5 109 1UU09
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anuFunnau 1daniu nduudilundadsun mldszdulomesuenaiavesdiundls
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IaunusussesaE lurausn  iniuszAsudenInuazisaaas lusemevesmsiny
FnY IFUREINUNANIINANDIVDY Watters 1a2 Brekke (1961) lAT109mudInsnasuiny

d’ = ow 4 9 LY 9 " o 9 ﬁ
Ay lunaadue g suilszneudlsgminauazunuiidnieunsey  lagAneins

a = 1 a oW a & 9 ey |
nasulanlFnannuduvesginalundadus  dalszneudisgninauazunuiiiney
s U o & a 1 - o ¥
nsounauiy ussylunaesnszay hmsnusnuingungll 70 esnvusulen  wun
¥
= d o
PSnunnuduvesgninaanainn 17.5% du 1% meluszeznamsiuiauuiivs 2
a [l - oo 3 o o e J " @
oind denalvignine Tdnvazilodudaiuiunzudanniu uazanunisuvearuiin
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{iA1aAA3 UBNIINTI Larumbe LazANLE (1991) wumswasuioanusunnau ldmsuua
a = s ow -1 ¥
Ni§sdruFonInuaannaoumeusnlundadunsen Inuaaunsaea ldasuua  anoaszo:
" 1
paweImsnuinuigumgil 25 eswwaios Tasnemesieaainvesdiuldmsuua i
' ¥ an. y a J ' =
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A‘ﬂ’ " s : " - -] ar & - Y a o Jé :
MAUNT 2 du A 0.75 mMoluszeznamsny 60 M Falina ldnaasunideudsnInde

o P - "

swuden Inuaaindouegnivuen
1 E
Marston (1983) wm*lﬂimmmmﬁuun:i:ﬂmama‘ﬁlﬂﬂﬁ%ummuqﬂmﬂ‘luNaﬂ
ar d ar A J ] - g a = dy -
savuniliguinalinmuiuedesiaiinaeaizsznamanuine TavdSumunnudum
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Piazza 112 ¥ Masi (1995) 1122914 398909 Baik t4a2 Chinachoti (2000) AnH184015
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2.8 AUTNVAVLINYULUITY (Packaging properties)
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vssyduaindiuninwedwed Feliue TuwesvinadnnmlSunamilsiduIngjifia
J a & ¥ - 4 v J’
Funinwedwes Fudenamedrsnnudouszninmnannsuzyssy iesnnasmanil
i Tuanavuialdn 15y 197au, propylene, styrene 1182 vinyl chloride) 113 IANOUNIUND
a d Y 1A ' a o : 1 - J’ A -
awed ull liflusanisusnuinszit WU ISy AU AITUIUMSUNTIUNAYY ialinY
' ) 2 A a 2
uan@nvesnNududuvesmsmaiil danszurumsunswzdugadionaaugaiusening 2
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wo Tuwed 1dammmnnninzderuga sndulSinaveswe Tuwed
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Labuza 1102 Breene (1989) 51091913 19 3erqussyimaisiianiay dalsznoudie
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Waunanadn Ind lhilaueanseed (PVA) 2 ¥uilsznuastszney Tniwau lnanea (Propylene
P ara ar aa y i a
glycol) NiiguauialumsanszAvlomesuendin Nl venanius anoaIUMIAIY

d’ o o o [ ¢ A - - a ad A
AuiTuuAUFUFUINS luussemAveuTIgAMa ieaam s sguan Tnveegaunid Nz

midnaasuaiRamsdouiy
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2.9 vIsgAaNdmIveOIMINAA N YHIBLNTOY
o 1: iﬂ a o ol et 4 e & g = o ot
AnNuazuAsANeIluRAAN UMM SINUTAN Y FaezAssiiussyiumniles
) q a o o a et 9 - A ar -
fumadouds  TaowdadusivuueudlundaduainuiwasiiuFnaluiugs gapdoany
1 A o ﬂ’ . - & o o o -
nseu lddhwdiegadunnusunndunaden  Aniuussypiusdmivuueunsevdesiinu
Uﬁlﬂ.. ar ar 4; ' & Ll
auiandidy fAe fesduniuduuazmsFuriuuesens davziinadonunmussvuuey
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NT0U NILYAFUANNFUUILIANINNTOLVBIVULAY HAZMIFUAIUYEIOIMA 2911 IHinA
aaa a o o o : - Ey v dY o~ o -
UiATeneendinduvesesddszneviidhniniu  uenniniiussydusidesiinnuudusaned
weiloatumsuaninuesndnduai 14 (Brody, 1970)
mudenldTaquisyeziansanninanyhreljisneendiaduvendadiumniiaz
{ o ar 4 o o Aot 1
omsinuiidosms Tasialildmiueymsifiuinm 2-6 ideu arsl¥iagniimoasinmsdu
L "Ta - 1 1 ﬂ'l ‘I o
Wivvosmweeniou i 2 gmadisuAues do mswas 4o 24 331N NRLAY
usseme 1 75 sarnusuled uaz wvtr lifiu 6 nfu de e de 24 $2Tue @
qauunqil 100 ot led ANUFUFURNT 95% (Sacharow and Griffin, 1980) A13TAUITY
v = - ada 1 ¥ a o ¢ o e a '
Hunuumensensaindinasnszauiumouensniu o1 ldauiivenlimeeendiousiu
T8N 2025 Mrvesn Ay
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e tazlmensmsduruauAule (Water Vapor Transmission Rate, WVTR) #1031
o 1 = 1 o - E o @ =
0.4 NN @D 1.6 MINBUALAS A0 24 F2Tue AaNuFuduRuTIovay 95 gungll 37.7 oeeh
- 1 J a o s 9/ " e v A: o Ly
walor  uarAInuFuYeIwWaARfuNAsTeonIdesa 3.5 Fdunanhiivzildna
NIDUAANY (Sacharow and Griffin, 1980)
i [y Y 1 1 & o .
myuzussgnldnuemisvuiedil 2 dszom 18un nasanszamdaiu’ld (Folding
carton) muluydavegiifionness udundeudisfdusiiade winiudunszilesginge
s Y J a 1 '
nszvenilosiuvendion uas nazauiulda moueniu1d nunudemsvudwazis
>
pszunn’Iff Newuusmiwlfeduaisny dadw Wusdaduat ldumaihidl uadunu
a 4 & &4 " v A as
MIHAMNNILBNToUAY 25 (Labuza, 1982) BnsznnnilsfemyusussyoeudFaiinay
guuaziyle vuuguszaioilesiuuaanazaie hildiiuduiuanminvemanduatld g
41400 Waupdouwiina199) (laminated flim) 194 NIABIAABLFUNAEFHY (PVDC/glassine)
amndeunmaduuas leSouil (PVDC/glassineOPP) Hazqeegiitiivuooaindoudoian
Ed td
¥ilad1e  Quegiidiourosmiviminzauiuemisseinnuuifes (Sacharow and Griffin,
1980) uenINNUuaazaniinlddleanuiounds WemdtsuduRduyee wimnssy
] : .: 1 o A ar { 1 o ' 1 o
Auued lmhdindn iagaiiadu Aansnei 2.4 Aelis 0.002 NFY AB 100 MTNILAT AD 24 ¥7
1 a a a ot ' - - d .
Tue Aoladiuns qaagnmuuﬂauammmmmnn'n 0.00035 U7 HIWUFIAN €] (pin hole)
1 1 = A
Wesni 20 Aemsa Silmsndeudroiaunaradn Jywuseagiang wevualyl (Matz,
1984) Qaegiiiisueos hivinl§isoduluiunazdnihazaonaosiia nudeu'ldne 176.67
- Yo ar ' =) o a A -
periraed nuuaalaa Wumuseswulade uazduniouiagrtiaousziiuanununiu
< J a 4 - I~ o o - i
nazAUMYINSINY  egiiiivuwesAuigan lddmiuihinmsuzssyarsiinnuminedng
a a ] '
V0w 0.005 fiadums daweu Idmaminldthe
] ¥
geIndiedau  (polyethylene, PE) lumyuzussylafiionldussyermsvuine
v ]  d
(Matz, 1984) IMsrlannuMuunihunauazge  ANUMUIVBIRInIFlawa  1-1.5
atwes  QardanlanunuiugIszinumNganigeriannunuunivhunaisda
v ¥
0935 o sgnudensiuunalda  duleir  Tulasou  uazeondnu’ldd  uddu
L] 1 H A 1 e
msveulaeenlad 14 lifviingg (Sacharow and Griffin, 1980) iResABUfAGOUAN 31
Aoutiegn uazamnsodaniinlddiennuiou gelwdeddunldduunide Adiss Indies
au NUAUHUNIUAT (LLDPE-Linear Low Density polyethylene) tazwinfnaoy 1wy Ina
oS - ar -t o - o =\ oy
wiauadounuera Tamy IndeTaundouiu Tna Twswau
dm5uIna Inshau (polypropylene, PP) HiATmumumniu 0.9-0.91 niuAvgnuIRs
I¥UALIAT (Sacharow and Griffin, 1980) figaauya Aenumuaegungiigs 1¥18ANUNAR

o a1

g = 1 ' a a e
Ausineuthawdalinnudumudeussdaldge Jmumudensiuunsvesndnius (Matz,
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-] - H z 1] 1] =Y 1
1984) fusonduuazanudy 1da souldanudurn1dies 0.25-0.5 mveaIndesaum

3 ] v
Vi (Sacharow and Griffin, 1980) uanls1zguvgiis innudumumsduruves lviugs

anIndedau lidgisodunse lifindusa

o o | [ o |
MINN 2.5 ﬂn's1miwmummau‘laumﬁawunmm

e

AOATINIFURIUAIUAY 18 (WVTR)

(N53./100 1224 ¥u./ANUNU 1 U)

orqiiifleurleud (0.00035 112) 0.00-0.02
ToSouy Ind Inshau (OPP) 0.20-0.40
Indesausiannunuiuiuna1e (MDPE) 0.70-1.00
TnaeTausiiannununniudg (LDPE) 1.00-2.00
duToiFoun Ind Inswau (UPP) 0.60-0.90
Tosount Iwd Insiaufindeude Inames 0.30-0.40
0005 3 PEN.00035 i1 ezqiiiiluuvons 0.0032
ATLATY

0.001 111 PE/0.001 112 Bxqilifivumond/nszay 0.0032
0.001 112 PE 0.0032-0.32

13 : Matz (1984), Sacharow and Griffin (1980)
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PONFIU (O, < 0.1%) (NUANG, 2537)
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M1319N 2.6 am1m'5°1mmu'ummﬂmaﬂmmuuazTau‘lﬁ‘lmuﬁannmwu‘nuuuh U3

a w o 1
UITTHAANUNDING llﬁ\‘lllﬂzﬂ'lﬂ'ﬁ'nﬁ

Film Thickness OTR* WVTR**
(microns) (cc/m’.24 hr.atm) (g/m’ 24 hr)

PET/AI/PE 12/7/40 0 0-10
OPP/EVOH/PE 25/10/65 0.4-0.8 3-4
Met.PET/PE 12/50 0.2-6 0.5-6
K-ON/PE 18/40 4-8 6-8
K-PET/PE 15/40 4-10 4-6
K-Cello/PE 25/40 1-13 9-11
K-OPP/PE 25/40 10-20 3-5

OPP/PE 25/50 2,000-3,000 6

* OTR = Oxygen Transmission Rate
**WVTR = Water Vapor Transmission Rate

flan : dauagnn Kodoya (1990)
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Tozyy (2545) Falddnmegmaiuinvvessuuitlozlumauzussy Taowudm
¥ 9 "
msauri lerhiuandsfuvesitaumara@n InaInsia (PP) uaziay oppPE #14lums
a w s Al” 1y 1 [y o nqd’ ] [
vssyranfunvuuiley hitinaseszaulomesuendinvesdmuilumodiala
e (2548) TafnwegmsInuInyIvesvuNBUNIBuINYI TNe NUINITULDITY
fatuveawialadiindeuaiiuadrowaradnnedeiaumisninuan (MPET12) uazqam
vin lodindeudowedieSaumisvinusa (PET) uozwod Iwsau (PP) (MPET12/CPP20) i

- J = A: 1 o qqa’ 1 o 4
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gUnsainazIEms

3.1 Inghy
¥ »
3.1.1 uoufnlesanszaun UL 10-11% 14-15% uag 17-18%

3.1.2 HARAUNTANA NTZAVAUFY 0.5-0.8% 0.9-1.2% AL 1.5-1.6%

= é
3.2 gunsailumsdnsicw
32.1 1509 3amAwElunsA-A1e (pH meter)  Mettler Toledo e 3a1 w03 AR

3.2.2 INTDIFIFUANGNI LAZIATBIFIFIIRDZIDUAMettler Toledo  AIMFBILUAUA

3.2.3 @oUAN3BU (Hot air oven) Memmert o3I
3.2.4 §OUUNA (Tray dryer) Memmert oy
4 « A a
3.2.5 N1iDT9UFD (Autoclave) Tomy $S-320  @j1ju
- [ o nnq’ = 4
3.2.6 IAT9IAANIBIABILOARIA Thermoconstanter ATV
o
uaua
& "
3.2.7 1n303A1U (Stomacher) 5 usra
3.2.8 BNAURUYUUYI Memmert w3y
P Py
3.3 ewnsasuveuasaIANNIY UM INAaes
3.3.1 Standard Plate Count Agar (PCA) Merck
3.3.2 Potato Dextrose Agar (PDA) Merck

3.3.3 Peptone

3.3.4 Tataric acid

a o
3.4 amunnmMIinaael
woulfiiams Ui waasusio S do e
Weulfiianmamndngamivnisuneas (IA5IN1SANZYATMNTIVNNAT)

aomiuma TuTatwszeeundudgunmsamanszilia
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3.5 YEMInaasg

3.5.1  nszvaumsHanlanaaen ldusuduilsin

nszuaunsnanvesiiafamen ldusudullzsa naaslugili 2.1 Faszneudauiu
ADUAIIE i

1) MIHAY

2) ﬂﬁ%ﬂj'ﬂ

3) n1sew figamgil 150-300 DeruaaIFua 1M 8-10 U1

2 mswaisuhduidsnlesoonlad 0.4% s 10%veniminiiafn

5) sinligu Tasumemsnaaiosedafabuuazussylunvuzussyaain
sonszuumsnantude )

6) matheldduiesa waasuainldnnmsinfiduinntheldusndulese Tae
wonduilzsagulndouigungii 50-60 esmadon Wunm 2 F2Tue elddulsedl

dnvaizyu milodsldde Taodulzsavasiholigangil 35-40 seraaibue

3.52  maassudedlana
- o ﬂ' ) é = 1 o é ﬂv s =
Dadafidunszuaumseufigungiaing  fu desyldaaudu 3 szau  Teodl
s P o ' 1 : o ar o 4 1w
anvazilsingimileudy wazdunszuaumsnuniniuuzwianazinIdieulunamoniy
@ o a oA o g o 1 A a
wasnniuussylumsuzussylaainiesenmistheldusudulzse  uazfudedsiiana

¥ b ¥
N1 3 sgauanusu ludussunoumsihelduosudulzsa

3.53  mumsendegaendulza
as P = e a & = = - s
usnduilzsan ldvnusindnaadaussylunsuznara@nyiia PE geaz 10 Alansy
= .a’ P @ (9 : o o ' ¥ = -
Tavaziinnudunszavaieg fu M9 3 szau uazhwgulniounguugil 50-60 o

QII A @ o ' = 1
aFoa dunm 2 92 Tu e Ifdullzsalidnuuzy miioads 18w

3.54  msfinnmanaeunlasganimvestiaia mendsmafiudiunm 12
o
o : =4 ar @ d’
MRUNUMINAABILVY 3x2 RCBD 311U 3 41 Tasiiiladelumsfinm sl

fladeN 1 : szAUANUTUYBILANA 3 53AD 1ALN 0.5-0.8% 0.9-1.2% 1Az 1.5-1.6%
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d A

v a o 4 = 1 $ o o 4
fladvi 2 : ussyamat 2 via 1aun Wtlldngdndovdmludoudmnes nlviia
= = o o o A a ad
AN x 01 x @9 14x 17 x 23 ipudwas Behlamiin uazaeauia lamadeunwodiensaum
isvinuan v 12 luaseu uaz Tnawenau v 25 lunseu (MPET12/CPP25)
0o a a a & a v
3.5.4.1 ihilanannmonsnaatoumsihe 1ddwumseunasiniiou Tay
4 L4
A 3 sy 18R 0.5-0.8% 0.9-1.2% uag 1.5-1.6% Wiy 2 ngu Al
oA o A a da A v @ 4w o oA
nquin 1 iMhladendanuiundazszavyssyasluihldinzmaaen
duludoudaines tlvuia (7319 x 912 x q9) 14 x 17 x 23 udmas fishiladiin
¥ ] 4
nquin 2 ihiladanlanurundasszauussyaslumialadindoy
wontenFaumisnanvu 12 luaseu uag Indwenaunui 25 lunsou (MPET12/CPP25)
b4 ¥
3542 hdethain 2 ngumsmaaes Wiy iigamgiives e 12
flawl mmsquineiiunasndmssiquamande 3523 Tuddawii 1,2, 3, 4,5, 11
uaz12
3.5.4.3 MIRININTHRUAMVBITARA
A, AUNIMNRATUNIBNNIBAT
4 an
- A7WBY (AOAC. , 1995) HAAIIT IUNIANUIN N
v
- ANoINBTUOAAIA LAAIID IUMANUIN N
a = o
U, QUAMNIAIUAUNTY
L
- $1uuAUNTENaMUA (Aerobic Plate Count) 1AU3T Pour Plate
(AOAC,1995) 1erA37% LUMARUIN ¥
- BAAUALT1 (Yeast and Mold) 1a¢3% Pour Plate (AOAC, 1995)

-1
HARID IUAIANUIN U

3.5.5 miﬁn‘ummﬂ'ﬁ.'uumlmqmnm'uaaswu&'mlzm menaamanuiluna 12
dami

MUHUMINABUFUIRIINUYD 3.5.2 Tay

osuit 1 : szdumFuvoouFIlEsa 3 32y 1RuA 10-11% 14-15% wog
17-18%

Hosef 2 : vssyAuat 2 wiin 1Aud hilhldans@indovdnludoudaned i
flva (Me x 017 x q9) 14 x 17 x 23 ivudmas Trhilaaiin uazasosunia ladindounsdio
nsaumsAnuan vu 12 luaseu uaz Indwenau vui 25 luaseu (MPET12/CPP25)

M3wsouAIetaENFUlsa Taedadenuoudulzsaninaionskani

3
o © = o o
mm'fm 33¥A1 ll'ﬂz‘ﬂ'lﬂ'ﬁﬁi’W'Jlﬂ51311?1&1311“1“’)\“181]ﬂ‘l.l‘l.lzi’ﬂﬂ'lllﬂﬂ 3543
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356  msamnmanananlasqunmvesdiadnldusidnlysaiiszduanuiu

Mg memaamsiuithunm 12 dlam

MUNUMINAADAILY 3 x 3 x 2 Factorial in CRD  Tauiiiledelumsdinu 3
lade 1oun

- Tloduit 1 Ao amuuvosdanaTisEAL 0.5-0.8% 0.9-1.2% UAE 1.5-1.6%

- vt 2 o AFuveonFUzsARsEAY 10-11% 14-15% Uaz 17-18%

- fladofts Ao nsussy 2 uuy Rus asussyhith) wazmsussylusoa

mlad

o o mam 4

MMsnaaes 3 41 T3FMINAn0 Al

3.5.6.1 1DARAAINENEMIKAATIZRUAILAY 0.5-0.8% 0.9-1.2% 1Ay 1.5-
16% wmingaoisuuzwd it pv 04% Tassunhimewinlfings 10 % veah
niniiang

3.5.6.2 vhuondulzsaRs L AURIMIAY 10-11% 14-15% uaz 17-18% wguld
Youiigungil 50-60 samaded Uszina 2 $2Tus e lusudulzsaiidnuazjy mile
aslddw

3.5.6.3 ﬁuwuﬁuﬂziﬁﬁfjuuﬁ'mﬂwuuﬁﬁﬁmﬁq 3 sEUALAY

1.5.64 thilaAnlduoudulzsaniszdummiuvesdafauay  1duow
dunlzsn dreqfuanuonussyiiu 2 ngu dail

ngui 1 vssgaaluiildanzdindeudnludoudanes Alvana x om
x Q9) 14 x 17 x 23 isudmas Uehaaiin

nquit 2 ussyaslusesuinladindounodeniaumisnnian mn 12
Tunsou uaz Iwdwenau nun 25 luaseu (MPET12/CPP25)

3.5.6.5 UMt 2 nguliigamgides tunm 12 dani Taons
tfm“n"mchw1ﬂuﬂ'azﬂfju1uﬁ'1lmﬁﬁ 1, 2, 3, 4, 5, 11 uazl2 WNNAINABURUNINAINYD

35413
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Han1Inaas

4.1 mnﬂ“u'munlmqmmﬂsuﬁuﬁnﬂszﬁ'umnéudm mewdamaiuihmon 12 Hlani

mi:ﬂﬁiuuuﬂmf}mmmﬂwmﬁﬂﬁﬂﬁﬁs:ﬁ'nﬂ'nu'ﬁvuénﬁuﬁ 0.5-08% 0.9-1.2%
Hog 1.5-1.6% ua:ussq‘lu'i']ﬂ uazluaes MPETI12CPP25 meomdamsiiuiigamgiiveaiiy
12 dand Sidail

411 mAMYuveDadn

mmémmﬁﬂﬁﬂﬁmﬁqvfdmmuﬁmmzuuuqm MPET12/CPP25 wuiuilessuy
pamsEnmAY amduszistuauszeznmnsiy Tasnusuvesiiahaussyu
?]uqmiumu-rm MPETI2/CPP 25 Aanalumsieil 4.1 uaznwil 4.1 wuhiiadauussy
TdhlTirmsuBudui 0.5-0.8% Faneudhei minaasasitaunseui mondms
dufhunm 1 @laniszdunmduiudhy 155%  luvariiiadannnssyluees
MPETI2/CPP25 Simmuduiusuioudniion ae 0.83% uasludlanin 4 uuuuisqﬂ.uﬁ
sy 273% lusasfuuuussywes MPETIZCPR2S HRamssuriasudhy
173% uozmendamsiudofene 2 ngqu mnusuvesiiaranussyanihl didh
3.03% Taorusnaudui ud 2.30% ams1e 42 Tuvasfiuuuses MPET12/CPP2S i
Rafinudumutuiiy 1.57% Samumumeandusduiio 0.93%

dnsiianantnmAuGIRR 0.93% Aussyhihl mondmsdudhinm 4 dlan
A 3.25% uazmondemsiiuihunm 12 dlant aonsuimssihi 3.93 Ty
vuzitiianaissyluaes MPETIZCPP2s swiduriuetnedg Taoh 4 uaz 12 dilamnd
Ay 193 uaz 2.67 % aude Tassarmmisuiiasy hunnihldeni
i 4 uaz 12 dienfoudousuamiduiudu fe 232 uaz 3% awddy luvariinsussy
U8 MPETI2/CPP25 SR 1manusuitnai As 1.93 uaz 2.67% Ansd

dndinaniinmsuGudugege Ao 1.53% wuhludenii 1, 4 uaz 11 daden
ssynAufnnuduiiih 2.15, 3.77 uaz 3.54% awddy unzludlanin 12 Aoy
muduihy 4.11% 1 Ruuninnasyusaaiusigaamassuuilniey vewen. 742-
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Univariate Analysis of Va;

riance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 14.9% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 216290.381 1 | 216290.381 60.789 .000
Error 21348.286 6 3558.048 2
PACKAGE Hypothesis 21851.524 1 21851.524 2.143 .194
Error 61167.143 6 10194.524 b
MCPINE Hypothesis 17927.190 2 8963.595 1.124 .357
Error 95710.143 12 7975.845 ©
PACKAGE(TIME) Hypothesis 61167.143 6 10194.524 1.308 .325
Error 93550.714 12 7795.893 ¢
TIME Hypothesis 21348.286 6 3558.048 .343 .883
Error 40329.155 3.887 10374.476 ©
MCPINE * TIME Hypothesis 95710.143 12 7975.845 1.023 .485
Error 93550.714 12 7795.893 ¢
PACKAGE * MCPINE Hypothesis 10126.619 2 5063.310 .649 .540
Error 93550.714 12 7795.893 ¢
PACKAGE(MCPINE(TIME))  Hypothesis 93550.714 12 7795.893
Error .000 0 o
a. MS(TIME)
b. MS(PACKAGE(TIME))
€. MS(MCPINE * TIME)
d. MS(PACKAGE(MCPINE(TIME)))
€. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) -
f. MS(Error)




Univariate Analysis of Variance
Between-Subjects Factors
Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 | 14.9% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

70

Type III Sum

-~ ® oo oo

MS(MCPINE * TIME)

. MS(MCPINE(PACKAGE(TIME)))
MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - MS(MCPINE(PACKAGE(TIME)))
MS(Error)

Source of Squares df Mean Square F Sig.
Intercept Hypothesis 781735.714 1 781735.714 6.029 .049
Error 778019.619 6 129669.9372
PACKAGE Hypothesis 2752.381 /| 2752.381 .032 .864
Error 514939.619 6 85823.270°
MCPINE Hypothesis 66178.714 2 33089.357 525 .605
Error 756266.952 12 63022.246°
PACKAGE(TIME) Hypothesis 514939.619 6 85823.270 2.163 120
Error 476222.667 12 39685.2229
TIME Hypothesis 778019.619 6 129669.937 1.188 .408
Error 769751.383 7.052 109160.294°
MCPINE * TIME Hypothesis 756266.952 12 63022.246 1.588 217
Error 476222.667 12 39685.222¢
PACKAGE * MCPINE Hypothesis 141546.333 2 70773.167 1.783 .210
Error 476222.667 12 39685.222¢
MCPINE(PACKAGE(TIME)) Hypothesis 476222.667 12 39685.222
Error .000 0 !
. MS(TIME)
. MS(PACKAGE(TIME))



Univariate Analysis of Variance

Between-Subjects Factors
Value Label N
PACKAGE 1.00 tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 | 11.44% 14
2.00 | 14.9% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS
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0 a0 oW

MS(Error)

MS(MCPINE * TIME)
MS(MCPINE(PACKAGE(TIME)))
MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - MS(MCPINE(PACKAGE(TIME)))

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis | 188538.000 1 | 188538.000 32.537 .001
Error 34767.333 6 5794.5562

PACKAGE Hypothesis 13680.095 1 13680.095 1.250 .306
Error 65671.905 6 10945.317°

MCPINE Hypothesis 17251.000 2 8625.500 1.367 292
Error 75719.667 12 6309.972¢

PACKAGE(TIME) Hypothesis 65671.905 6 | 10945.317 1.668 212
Error 78760.238 12 6563.3539

TIME Hypothesis 34767.333 6 5794.556 .542 .761
Error 45480.964 4,254 10691.937¢

MCPINE * TIME Hypothesis 75719.667 12 6309.972 .961 .527
Error 78760.238 12 6563.3539

PACKAGE * MCPINE Hypothesis 15583.762 2 7791.881 1.187 .338
Error 78760.238 12 6563.353¢

MCPINE(PACKAGE(TIME)) Hypothesis 78760.238 12 6563.353
Error .000 0 A

MS(TIME)
MS(PACKAGE(TIME))




Univariate Analysis of Variance

Between-Subjects Factors
Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCBIS 1.00 0.64% 14
2.00 0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

72

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 313908.595 1| 313908.595 14.629 .009
Error 128744.905 6 21457.484°
PACKAGE Hypothesis 942.881 1 942.881 123 738
Error 45987.286 6 7664.548P
MCBIS Hypothesis 967.190 2 483.595 .041 .960
Error 142209.810 12 11850.817¢
PACKAGE(TIME) Hypothesis 45987.286 6 7664.548 .775 .605
Error 118688.857 12 9890.7384
TIME Hypothesis 128744.905 6 21457.484 2.229 .266
Error 30073.009 3.125 9624.627¢
MCBIS * TIME Hypothesis 142209.810 12 11850.817 1.198 .380
Error 118688.857 12 9890.738¢
PACKAGE * MCBIS Hypothesis 38761.476 2 19380.738 1.959 .183
Error 118688.857 12 9890.738¢
MCBIS(PACKAGE(TIME))  Hypothesis 118688.857 12 9890.738
Error .000 0 !
a. MS(TIME)
b. MS(PACKAGE(TIME))
C. MS(MCBIS * TIME)
d. MS(MCBIS(PACKAGE(TIME)))
€. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) - MS(MCBIS(PACKAGE(TIME)))
f. MS(Error)



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 |0.93% 14
3.00 |1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS
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Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 418201.929 1 418201.929 12.756 012
Error 196708.571 6 32784.762°
PACKAGE Hypothesis 10028.595 1 10028.595 492 .509
Error 122238.571 6 20373.095P
MCBIS Hypothesis 55544.571 2 27772.286 1.105 .363
Error 301551.429 12 25129.286¢
PACKAGE(TIME) Hypothesis 122238.571 6 20373.095 T2 .606
Error 316632.857 12 26386.0719
TIME Hypothesis 196708.571 6 32784.762 1.715 411
Error 38848.640 2.032 19116.310°
MCBIS * TIME Hypothesis 301551.429 12 25129.286 952 .533
Error 316632.857 12 26386.0719
PACKAGE * MCBIS Hypothesis 10106.476 2 5053.238 192 .828
Error 316632.857 12 26386.071¢
MCBIS(PACKAGE(TIME))  Hypothesis 316632.857 12 26386.071
Error .000 0 f
a. MS(TIME)
b. MS(PACKAGE(TIME))
C. MS(MCBIS * TIME)
d. MS(MCBIS(PACKAGE(TIME)))
e. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) - MS(MCBIS(PACKAGE(TIME)))
f.  MS(Error)



Univariate Analysis of Variance
Between-Subjects Factors
Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 10.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

74

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 510622.881 1 510622.881 8.695 .026
Error 352363.952 6 58727.325°
PACKAGE Hypothesis 34228.595 1 34228.595 .825 .399
Error 249034.905 6 41505.817°
MCBIS Hypothesis 42824.333 2 21412.167 476 .633
Error 540019.333 12 45001.611¢
PACKAGE(TIME) Hypothesis 249034.905 6 41505.817 2.405 .092
Error 207069.810 12 17255.8179
TIME Hypothesis 352363.952 6 58727.325 .848 .562
Error 690903.638 9.977 69251.611¢
MCBIS * TIME Hypothesis 540019.333 12 45001.611 2.608 .055
Error 207069.810 12 17255.8179
PACKAGE * MCBIS Hypothesis 74047.190 2 37023.595 2.146 .160
Error 207069.810 12 17255.8179
MCBIS(PACKAGE(TIME))  Hypothesis 207069.810 12 17255.817
Error .000 0 f
a. MS(TIME)
b. MS(PACKAGE(TIME))
€. MS(MCBIS * TIME)
d. MS(MCBIS(PACKAGE(TIME)))
e. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) - MS(MCBIS(PACKAGE(TIME)))
f. MS(Error)



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 ]0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

ra

-~ o a0 oo

. MS(MCBIS(PACKAGE(TIME)))
. MS(MCBIS * TIME)
MS(Error)

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis 7202.381 1 7202.381 15.872 .007
Error 2722.619 6 453.770°

TIME Hypothesis 2722.619 6 453.770 2.789 .570
Error 82.966 510 162.698°

PACKAGE Hypothesis 342.857 | 342.857 1.584 .255
Error 1298.810 6 216.468°¢

PACKAGE(TIME) Hypothesis 1298.810 6 216.468 400 .865
Error 6486.905 12 540.5759

MCBIS Hypothesis 58.333 2 29.167 .060 942
Error 5841.667 12 486.806°

MCBIS * TIME Hypothesis 5841.667 12 486.806 901 571
Error 6486.905 12 540.575¢

PACKAGE * MCBIS Hypothesis 46.429 2 23.214 .043 .958
Error 6486.905 12 540.575¢

MCBIS(PACKAGE(TIME) Hypothesis 6486.905 12 540.575
Error .000 0 !

. MS(TIME)
. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) - 1.000 MS(MCBIS(PACKAGE(TIME)))
MS(PACKAGE(TIME))



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 [ tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 | 14.90% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4,00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCBIS

76

b« T = W o B = S -]

. MS(MCPINE(PACKAGE(TIME)))
. MS(MCPINE * TIME)
MS(Error)

Type III Sum

Source of Squares df Mean Square I Sig.

Intercept Hypothesis| 9905.357 1 9905.357 3.043 132
Error 19532.143 6 3255.3572

TIME Hypothesis| 19532.143 6 3255.357 3.827 .245
Error 1513.382 1.779 850.595°

PACKAGE Hypothesis] 1933.929 1 1933.929 1.954 212
Error 5936.905 6 989.484°¢

PACKAGE(TIME) Hypothesis|  5936.905 6 989.484 .775 .604
Error 15313.095 12 | 1276.091¢

MCPINE Hypothesis 128.571 2 64.286 .057 945
Error 13646.429 12 1137.202¢°

MCPINE * TIME Hypothesis| 13646.429 12 1137.202 891 R
Error 15313.095 12 1276.0919

PACKAGE * MCPINE Hypothesis| 528.571 2 264.286 207 .816
Error 15313.095 12 | 1276.091¢

MCPINE(PACKAGE(TIME Hypothesis| 15313.095 12 1276.091
Error .000 0 J

. MS(TIME)
. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - 1.000 MS(MCPINE(PACKAGE(TIME)))
MS(PACKAGE(TIME))



7

Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCBIS 1.00 0.64% 14
2.00 ]0.93% 14
3.00 | 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects
Dependent Variable: TPCPINE

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesid  4402.381 1 4402.381 18.459 .005
Error 1430.952 6 238.4922

PACKAGE Hypothesis 771.429 1 771.429 1.563 .258
Error 2961.905 6 493.651°

MCBIS Hypothesis 394.048 2 197.024 591 .569
Error 3997.619 12 333.135¢

PACKAGE(TIME) Hypothesid  2961.905 6 493.651 1.414 .286
Error 4188.095 12 349.008¢

TIME Hypothesid  1430.952 6 238.492 499 .786
Error 1817.295 3.804 477.778¢

MCBIS * TIME Hypothesid  3997.619 12 333.135 955 531
Error 4188.095 12 349.008¢

PACKAGE * MCBIS Hypothesis 203.571 2 101.786 292 752
Error 4188.095 12 349.008¢

MCBIS(PACKAGE(TIME Hypothesid  4188.095 12 349.008
Error .000 0 .f

MS(TIME)
. MS(PACKAGE(TIME))

MS(MCBIS * TIME)

. MS(MCBIS(PACKAGE(TIME)))

MS(PACKAGE(TIME)) + MS(MCBIS * TIME) - MS(MCBIS(PACKAGE(TIME)))
MS(Error)

"o Q0 oo



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 tin box 21
2.00 MPET/CPP 21
MCBIS 1.00 0.64% 14
2.00 0.93% 14
3.00 |1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

78

. MS(MCBIS(PACKAGE(TIME)))

P T T = W o T« S )

MS(Error)

. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) -

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesi§ 12172.024 1| 12172.024 13.281 .011
Error 5498.810 6 916.4682

PACKAGE Hypothesis 72.024 1 72.024 .061 .813
Error 7098.810 6| 1183.135°

MCBIS Hypothesid  2194.048 2 1097.024 .965 .409
Error 13647.619 12 1137.302¢

PACKAGE(TIME) Hypothesid  7098.810 6 1183.135 776 .604
Error 18290.476 12 | 1524.206¢

TIME Hypothesid  5498.810 6 916.468 1.151 592
Error 944,091 1.186 796.230¢

MCBIS * TIME Hypothesiq 13647.619 12 1137.302 746 .690
Error 18290.476 12 1524.206¢

PACKAGE * MCBIS Hypothesi§ 4751.190 2 2375.595 1.559 .250
Error 18290.476 12 1524.206¢

MCBIS(PACKAGE(TIME Hypothesi§ 18290.476 12 1524.206
Error .000 0 !

. MS(TIME)
. MS(PACKAGE(TIME))
MS(MCBIS * TIME)

MS(MCBIS(PACKAGE(TIME)))



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 |0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

79

- MS(MCBIS(PACKAGE(TIME)))

b I B = T o T » S+ 1]

MS(Error)

. MS(PACKAGE(TIME)) + MS(MCBIS * TIME) -

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesid  3828.595 1 3828.595 6.288 .046
Error 3653.238 6 608.873°
PACKAGE Hypothesis 348.595 i 348.595 911 N7 74
Error 2296.571 6 382.762°
MCBIS Hypothesis 718.619 2 359.310 704 514
Error 6125.048 12 510.421¢
PACKAGE(TIME) Hypothesid 2296.571 6 382.762 494 .801
Error 9291.714 12 774.3109
TIME Hypothesid  3653.238 6 608.873 5.122 751
Error 17.481 147 118.873¢
MCBIS * TIME Hypothesi§  6125.048 12 510.421 659 759
Error 9291.714 12 774.310¢
PACKAGE * MCBIS Hypothesis 388.619 2 194.310 251 782
Error 9291.714 12 774.310¢
MCBIS(PACKAGE(TIME Hypothesid 9291.714 12 774.310
Error .000 0 f
. MS(TIME)
. MS(PACKAGE(TIME))
. MS(MCBIS * TIME)

MS(MCBIS(PACKAGE(TIME)))



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 14.9%% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

Type III Sum

m" o an oo

MS(Error)

MS(MCPINE * TIME)
. MS(MCPINE(PACKAGE(TIME)))
. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - MS(MCPINE(PACKAGE(TIME)))

Source of Squares df Mean Square E Sig.
Intercept Hypothesis 5833.929 1 5833.929 16.976 .006
Error 2061.905 6 343.651°
PACKAGE Hypothesis 14,881 1 14.881 .015 .906
Error 5947.619 6 991.270°
MCPINE Hypothesis 96.429 2 48.214 .085 919
Error 6795.238 12 566.270°¢
PACKAGE(TIME) Hypothesis 5947.619 6 991.270 2.033 139
Error 5852.381 12 487.698¢
TIME Hypothesis 2061.905 6 343.651 321 .902
Error 5822.294 5.442 1069.841¢
MCPINE * TIME Hypothesis 6795.238 12 566.270 1.161 .400
Error 5852.381 12 487.6989
PACKAGE * MCPINE Hypothesis 1272.619 2 636.310 1.305 .307
Error 5852.381 12 487.698¢
MCPINE(PACKAGE(TIME); Hypothesis 5852.381 12 487.698
Error .000 0 I
. MS(TIME)
. MS(PACKAGE(TIME))




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 | 14.9%% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

81

s T ¢ B = T o T = - 1]

MS(Error)

. MS(MCPINE * TIME)
. MS(MCPINE(PACKAGE(TIME)))
. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - MS(MCPINE(PACKAGE(TIME)))

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis 5259.524 1 5259.524 6.409 .045
Error 4923.810 6 820.6352

PACKAGE Hypothesis 609.524 1 609.524 723 428
Error 5057.143 6 842.857°

MCPINE Hypothesis 479.762 2 239.881 465 639
Error 6186.905 12 515.575¢

PACKAGE(TIME) Hypothesis|  5057.143 6 842.857 1.528 .250
Error 6617.857 12 551.488¢

TIME Hypothesis|  4923.810 6 820.635 1.017 519
Error 3167.308 3.925 806.944°¢

MCPINE * TIME Hypothesis|  6186.905 12 515.575 935 .545
Error 6617.857 12 551.488¢

PACKAGE * MCPINE Hypothesis 865.476 2 432.738 785 478
Error 6617.857 12 551.488¢

MCPINE(PACKAGE(TIME) Hypothesis|  6617.857 13 551.488
Error .000 0 !

. MS(TIME)
. MS(PACKAGE(TIME))



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 14.9%% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

82

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 13038.095 1 13038.095 4,214 .086
Error 18561.905 6 3093.6512
PACKAGE Hypothesis 609.524 1 609.524 1.459 273
Error 2507.143 6 417.857°
MCPINE Hypothesis 2429.762 2 1214.881 2.145 .160
Error 6795.238 12 566.270°¢
TIME(MCPINE) Hypothesis|  6795.238 12 566.270 .220 993
Error 30835.714 12 2569.643¢
TIME Hypothesis| 18561.905 6
Error ‘ 2 y
PACKAGE * MCPINE Hypothesis 5072.619 2 2536.310 987 401
Error 30835.714 12 2569.643¢
PACKAGE * TIME Hypothesis 2507.143 6 417.857 .163 .982
Error 30835.714 12 2569.643¢
PACKAGE(MCPINE(TIME) Hypothesis| 30835.714 12 2569.643
Error .000 0 h
a. MS(TIME)
b. MS(PACKAGE * TIME)
€. MS(TIME(MCPINE))

d. MS(PACKAGE(MCPINE(TIME)))

e. Cannot compute the error degrees of freedom using Satterthwaite's method.

f. MS(Error)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 | 11.44% 14
2.00 14.9%% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: TPCPINE

83

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis 13038.095 1) 13038.095 4214 .086
Error 18561.905 6 3093.6512

PACKAGE  Hypothesis 609.524 1 609.524 1.459 273
Error 2507.143 6 417.857°

MCPINE Hypothesis 2429.762 2 1214.881 775 472
Error 37630.952 24 1567.956¢

TIME Hypothesis 18561.905 6 3093.651 7.404 014
Error 2507.143 6 417.857°

PACKAGE  Hypothesis 5072.619 2 2536.310 1.618 219

* MCPINE  Error 37630.952 24 1567.956¢

PACKAGE  Hypothesis 2507.143 6 417.857 .266 947

* TIME Error 37630.952 24 1567.956°¢

a. MS(TIME)

b. MS(PACKAGE * TIME)

C. MS(Error)



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 | 11.44% 14
2.00 14.9% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMPINE

84

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept  Hypothesis 277.714 1 277.714 1.739 235
Error 957.952 6 159.6592

PACKAGE Hypothesis 54.857 i 54.857 1.927 214
Error 170.810 6 28.468°

MCPINE Hypothesis 57.571 2 28.786 .408 .669
Error 1691.810 24 70.492¢

TIME Hypothesis 957.952 6 159.659 5.608 027
Error 170.810 6 28.468°

PACKAGE Hypothesis 173.286 2 86.643 1.229 310

* MCPINE  Error 1691.810 24 70.492¢

PACKAGE  Hypothesis 170.810 6 28.468 404 .869

* TIME Error 1691.810 24 70.492¢

a. MS(TIME)

b. MS(PACKAGE * TIME)
C. MS(Error)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 14.9% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMPINE

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept  Hypothesis 557.357 1 557.357 1,928 214
Error 1734.143 6 289.0242
PACKAGE  Hypothesis 325.929 1 325.929 1.019 .352
Error 1918.905 6 319.817°
MCPINE Hypothesis 293.286 2 146.643 647 541
Error 2719.714 12 226.643¢
TIME Hypothesis 1734.143 6 289.024 .896 .569
Error 1318.015 4.084 322.7144
PACKAGE  Hypothesis 374.714 2 187.357 837 457
* MCPINE  Error 2684.952 12 223.746°
PACKAGE  Hypothesis 1918.905 6 319.817 1.429 281
* TIME Error 2684.952 12 223.746°
MCPINE *  Hypothesis 2719.714 12 226.643 1.013 491
TIME Error 2684.952 12 223.746¢
a. MS(TIME)
b. MS(PACKAGE * TIME)
€. MS(MCPINE * TIME)
d. MS(PACKAGE * TIME) + MS(MCPINE * TIME) - MS(Error)
e. MS(Error)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 | 11.44% 14
2.00 14.9% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMPINE

86

Type III Sum
Source of Squares df Mean Square F Sig.
Intercept Hypothesis 4505.357 1 4505.357 5.259 .062
Error 5140.476 6 856.746°
PACKAGE Hypothesis 729.167 1 729.167 .700 .435
Error 6250.000 6 1041.667°
MCPINE Hypothesis 1382.143 2 691.071 2.689 .108
Error 3084.524 12 257.044¢
TIME Hypothesis 5140.476 6 856.746 .987 .535
Error 3241.217 3.734 868.056¢
PACKAGE Hypothesis 365.476 2 182.738 424 .664
* MCPINE  Error 5167.857 12 430.655¢
PACKAGE Hypothesis 6250.000 6 1041.667 2.419 .091
* TIME Error 5167.857 12 430.655¢
MCPINE *  Hypothesis 3084.524 12 257.044 597 .808
TIME Error 5167.857 12 430.655¢
a. MS(TIME)
b. MS(PACKAGE * TIME)
C. MS(MCPINE * TIME)
d. MS(PACKAGE * TIME) + MS(MCPINE * TIME) - MS(Error)
€. MS(Error)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 |0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMPINE

87

Type III Sum

Source of Squares df Mean Square E Sig.

Intercept  Hypothesis 1314.881 1 1314.881 3.731 .102
Error 2114.286 6 352.3812

PACKAGE  Hypothesis 372.024 1 372.024 1.225 .283
Error 5464.286 18 303.571P

MCBIS Hypothesis 758.333 2 379.167 1.422 279
Error 3200.000 12 266.667¢

TIME Hypothesis 2114.286 6 352.381 1.321 .320
Error 3200.000 12 266.667°¢

MCBIS *  Hypothesis 3200.000 12 266.667 878 581

TIME Error 5464.286 18 303.571°

PACKAGE  Hypothesis 451.190 2 225.595 743 490

*MCBIS  Error 5464.286 18 303.571°

a. MS(TIME)

b. MS(Error)
C. MS(MCBIS * TIME)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 ]0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects
Dependent Variable: YMPINE

88

Type III Sum

Source of Squares df Mean Square i Sig.

Intercept  Hypothesis 1866.667 1 1866.667 8.784 .025
Error 1275.000 6 212.500°

PACKAGE Hypothesis 192.857 1 192.857 475 499
Error 7307.143 18 405,952°

MCBIS Hypothesis 2158.333 2 1079.167 4.841 .029
Error 2675.000 12 222.917¢

TIME Hypothesis 1275.000 6 212,500 953 494
Error 2675.000 12 222.917¢

MCBIS * Hypothesis 2675.000 12 222.917 .549 .854

TIME Error 7307.143 18 405.952°

PACKAGE  Hypothesis 325.000 2 162.500 .400 .676

* MCBIS  Error 7307.143 18 405.952°

a. MS(TIME)
b. MS(Error)
. MS(MCBIS * TIME)




Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 tin box 21
2.00 | MPET/CPP 21
MCBIS 1.00 | 0.64% 14
2.00 ]0.93% 14
3.00 1.53% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMPINE

89

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept  Hypothesis 780.024 1 780.024 3.632 .105
Error 1288.476 6 214.746°

PACKAGE  Hypothesis 282.881 | 282.881 1.080 312
Error 4714.143 18 261.897°

MCBIS Hypothesis 195.190 2 97.595 .336 721
Error 3482.810 12 290.234°¢

TIME Hypothesis 1288.476 6 214.746 .740 628
Error 3482.810 12 290,234°¢

MCBIS *  Hypothesis 3482.810 12 290.234 1.108 410

TIME Error 4714.143 18 261.897°

PACKAGE  Hypothesis 399.476 2 199.738 .763 481

* MCBIS  Error 4714.143 18 261.897°

a. MS(TIME)

b. MS(Error)

c. MS(MCBIS * TIME)



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 | MPET/CPP 21
MCPINE 1.00 | 11.44% 14
2.00 | 14.90% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMBIS

90

S0 O n o W

. MS(MCPINE * TIME)

. MS(MCPINE(PACKAGE(TIME)))

. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) -
MS(Error)

Type III Sum

Source of Squares df Mean Square E Sig.

Intercept Hypothesis| 10529.167 1| 10529.167 11.539 .015
Error 5475.000 6 912.500°

PACKAGE Hypothesis 262.500 1 262.500 .286 612
Error 5508.333 6 918.056°

MCPINE Hypothesis 319.048 2 159.524 120 .888
Error 15889.286 12 1324.107¢

PACKAGE(TIME) Hypothesis 5508.333 6 918.056 919 514
Error 11991.667 12 999.3069

TIME Hypothesis 5475.000 6 912.500 734 .649
Error 5191.636 4,177 1242.857¢

MCPINE * TIME Hypothesis| 15889.286 12 1324.107 1.325 317
Error 11991.667 12 999.306¢

PACKAGE * MCPINE Hypothesis 1200.000 2 600.000 .600 .564
Error 11991.667 12 999.306°

MCPINE(PACKAGE(TIME Hypothesis| 11991.667 12 999.306
Error .000 0 I

. MS(TIME)
. MS(PACKAGE(TIME))

MS(MCPINE(PACKAGE(TIME)))



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 14.90% 14
3.00 17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMBIS

91

- o a0 oo

MS(MCPINE * TIME)

. MS(MCPINE(PACKAGE(TIME)))
. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) -
MS(Error)

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis 8571.429 1 8571.429 7.596 .033
Error 6770.238 6 1128.3732

PACKAGE Hypothesis 342.857 1 342.857 718 429
Error 2865.476 6 477.579°

MCPINE Hypothesis 239.286 2 119.643 .118 .889
Error 12119.048 12 1009.921¢

PACKAGE(TIME) Hypothesis|  2865.476 6 477.579 2.393 .094
Error 2395.238 12 199.603¢

TIME Hypothesis|  6770.238 6 1128.373 .876 .538
Error 16909.897 | 13.130 1287.897¢

MCPINE * TIME Hypothesis| 12119.048 12 1009.921 5.060 .004
Error 2395.238 12 199.603¢

PACKAGE * MCPINE Hypothesis 496.429 2 248.214 1.244 .323
Error 2395.238 12 199.603¢

MCPINE(PACKAGE(TIME Hypothesis|  2395.238 12 199.603
Error .000 0 A

. MS(TIME)
. MS(PACKAGE(TIME))

MS(MCPINE(PACKAGE(TIME)))



Univariate Analysis of Variance

Between-Subjects Factors
Value Label N
PACKAGE 1.00 | tin box 21
2.00 MPET/CPP 21
MCPINE 1.00 11.44% 14
2.00 | 14.90% 14
3.00 |17.16% 14
TIME 1.00 6
2.00 6
3.00 6
4.00 6
5.00 6
6.00 6
7.00 6

Tests of Between-Subjects Effects

Dependent Variable: YMBIS

92

I T = S o I = -1

MS(MCPINE * TIME)

. MS(MCPINE(PACKAGE(TIME)))
. MS(PACKAGE(TIME)) + MS(MCPINE * TIME) - MS(MCPINE(PACKAGE(TIME)))
MS(Error)

Type III Sum

Source of Squares df Mean Square F Sig.

Intercept Hypothesis|  9390.095 1 9390.095 | 11.237 .015
Error 5013.905 6 835.6512

PACKAGE Hypothesis 1030.095 1 1030.095 1.154 324
Error 5353.905 6 892.317°

MCPINE Hypothesis 103.762 2 51.881 067 936
Error 9319.238 12 776.603¢

PACKAGE(TIME) Hypothesis 5353.905 6 892.317 1.485 .263
Error 7210.667 12 600.889¢

TIME Hypothesis 5013.905 6 835.651 .782 616
Error 5718.261 5.354 1068.032¢

MCPINE * TIME Hypothesis 9319.238 12 776.603 1.292 332
Error 7210.667 12 600.889¢

PACKAGE * MCPINE Hypothesis 872.333 2 436.167 726 .504
Error 7210.667 12 600.889¢

MCPINE(PACKAGE(TIME) Hypothesis 7210.667 12 600.889
Error .000 0 t

. MS(TIME)
. MS(PACKAGE(TIME))
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