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# # 5276123732 : MAJOR OPERATIVE DENTISTRY
KEYWORDS : COLOR STABILITY / ABSORPTION / COMPOSITE / COFFEE / WINE

RATCHA RAKSAKMANUT : ABSORPTION AND COLOR STABILITY OF

RESIN COMPOSITES AFTER IMMERSION IN COLORED DRINKS. ADVISOR :

ASSOC. PROF. CHAIWAT MANEENUT, 131 pp.

Objective: To evaluate drink sorption and color stability of resin composites
after immersion in colored drinks. Methods: Ten disk-shaped specimens were made
of each of 5 composite materials (Estelite £ Quick, Venus, Premise, Filtek Z350 XT
and Filtek P90). After the volume of specimens was calculated, specimens were
immersed in coffee and red wine at 37°C. After 7 days, the initial mass of specimens
was recorded. Specimens were reconditioned to constant mass in the desiccators
using the desiccating cycles and drink sorption values were calculated. Another
twenty disk-shaped specimens of each composite were made for color stability
evaluation. After stored in artificial saliva at 37°C for 24 hours in an incubator, the
initial color of each specimen was assessed by a spectrophotometer. Specimens
were immersed in coffee and red wine at 37°C. After 1, 2, 3, 4, 5, 6, 12, 18, 24, 30,
36, 42, 48, 54 and 60 days, spectrophotometric measurements were again
performed to determine the color changes. Data were analyzed by two-way ANOVA.
Results: Drink sorption was the highest for Filtek 2350 XT (coffee = 26.66 pg/mma,
red wine = 27.20 pg/mmS) and the lowest for Filtek P90 (coffee = 8.84 pg/mma, red
wine = 8.00 pg/mm3). Red wine had more staining potential than did coffee. The most
color change was observed for Filtek Z350 XT (3M ESPE) in red wine (AE = 29.13),
while the least was found for Filtek P90 (3M ESPE) in coffee (AE = 1.45). Conclusions:
Drink sorption and color stability of resin composites are vary among product brands
with different types and amount of chemical components. Potential discoloration
might be limited by proper material selection and after treatment advisement about

dietary selection, based on this in vitro evaluation

Department : . Qperative Dentistry Student’s Signature

Field of Study : Operative Dentistry Advisor's Signature
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* 9
ANN 1 Dual mode theory ANVTUTUNINUANANINNATINYD Henry mode g Langmuir mode
AAa0nNIN Gas Sorption and Swelling in Glassy Polymers : Combining Experiment,

Phenomenological Models and Detailed Atomistic Molecular Modeling (44))

0.82
PET |
U.BD*I '
I'JTQJ Extra hole free volume for glass i
= :
o 074, i Hole free volume
] i for eguilibrium
§ 07  liquid
3 o7 Interstitial i
!'E- 0.68
& 0.66-
0.64- .
0.624 Cccupied TE
0.60+ .
25 35 45 55 65 75 @85 95 105 115 125
T(C

DNIWN 2 Free volume theory uaAaNLENAgFIRGININTEY PET Tauanvadndanuaed polymer molecule
interstitial free volume uag hole free volume

(AmaBNAIN Rate of Gas Transport in Glassy Polymers: A Free Value Based Predictive Model(45))
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H,C i iy 1 CH

N oo Aoy oty ™
CH, OH = OH CH,
3
Bis-GMA
H,C i o i TI)
B (i~ ) = o
CH3 CH3 CH3
Bis-EMA[4]

}|I CH; CH,

0 JOL CH,4
HC O._ _N 0
z yj\o/\/ \H/ J\/L/\N O/\/ TRCHZ
(o] | 0

H,C
oL 15 ¢
0 CH3 He O Sy
3
HC 0 0
CH, _
TEGDMA Silorane

Wi 3 [aseaivresneusiNe fias 1N
(AnaanNan Study of water sorption, solubility and modulus of elasticity of light-cured

dimethacrylate-based dental resin(42) as Update on dental nanocomposites(50))
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1 [ a d” ] 1 ] dl @ = a < o dl 1 IS ¥ !
nszuqunisfniu nafntudoulug ludsuniiuisfuiysnd dadanunazinaliun
AMANITRNANTINA ALNBSNANAABNNIAALIAIAARINIIN BN NLAZ AR TN AN A
29911 Anwazlasaimenianwaesiassinane Ane fTelnasaTunsTa19n ey

o

an warAY NI r29lAT9aE9 NN IR UNIUABNTLINTRITAR
N1SIAANNULANAINURIR

nymtiaNsoNeiningaedoa e ntuasadng Inauasdnidundsanuly

= : ; @ . A v o -

sUuuLniia wnaznanfetianiziatzasaslifife uasadnanlszandudane snywd

arnnniugliaziiupnnnenapaudasduesaauusmaniniines ludolszunns 360-780
. Al A/ SONNSSG , v o .

IRISITEN AMUAINENIPAUNGIUTAAININY LTU AALINE (radio wave) TNALANT (x-ray)

nymtiayldannnsoneiinls(se)

o o

a a dﬁl dll ] v a aaa ] o :// = ] dl %
ANATULNBLANABINNEIN WQLL@QLﬂﬁﬂQﬂ?HW[ﬂ‘ﬂﬂu AINUUATHLAIRAIVNUIREN DU

o

aanandngAananadesnaunndedans wnsainduszuudssamduiareanyediay
A9 UENgA29m tugiunn wargnaanuasinenszanm linngisinnlshiun (retina)

Tnashunazilsznaullfoamadiuuas 2 1in Aawmasluria (rod cells) uazitaggiingas

= v

(cone cells) Tnatagsgiluvisarnnsnaauauaslinluanincniuasiias i n1suasninly

" A - oo PR P pg -
FIRAMNQAINAL GlusﬂmgﬁmLsﬁ@@gﬂﬂ?’lﬂqgmﬂumuﬂﬂiﬂﬁﬁlu@ﬂ"m:ﬁwwLL@\TN"]ﬂ u@ﬂqf]ﬂULsﬁ@@gﬂ

a

naadaiandrAtyranisuaaiiniudsine lnautheenlfilluy 3 alia uiazainas

v
o

FRLAWBIABLAY1AEIqn lUAYINENIAAUTLANGNTUW A 420 WITUNAT (AITNENIARLAL)
530 N TINAT (AINENIAAUNATN) LAY 560 W TILHNAT (ADNENIAALEND) NTairendn S

M waz L AINAIAY Weaasiuuasiania lA5unnnssfuainnasanuiataziianig

'
v XK v

Pnrzuatszamasinulddianas antiuasinisudanaaanuiflunissu? aelunssu’

a a

AINANUNIITNgLS AN HIza9IRY N9 a89IRg(56)

L

Uiseniiniaguseudnauauazdng LHun n13gaGn (absorption) N1INIELAY
(scattering) N3N (refraction) N19NF=ane (diffraction) LazNIFaZaUNaL (reflection)
Tmﬂﬂﬁﬁ?‘mﬁzﬁﬁ ”ﬂﬂumﬁﬁLLuﬂﬁ*’nmr‘fmqﬁmmqLﬁuﬁﬁ@mmzﬁ@uﬂﬁu AnANTRluN1g
aziounasaasinnauisndnlialaeld reflectance spectrophotometer 1¥iAnaanuniiu

P @ K o PRy o o
reflectance factor NABNLLE O-1 Lﬂuﬂ’]@ﬂ'ﬂﬂﬂﬂ@ﬂm’)u‘ﬂﬂ\?LL@QWNﬂ’]?@ZW'ﬂuﬂ@U@@ﬂMqiu
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1 | dl 1 @ al v Y
wsiazMa9ANENIAAL atinalafin reflectance factor uanlfiesAuamnsalunisaziian
wasraeing lusazmasamenapaurinu Tlaumszpisansaumeuals Tunasiuun

uaviFaumaudasanilufasldszuuanlunieda

141 A.A. 1931 The International Commission on lllumination ¥58Ta&a41 CIE (¢ia
nna1ndalunieel5ada Commission Internationale de I'Eclairage) Mawmunseuun gl
N3 uUNANNeIUAY IngeAauannisuaNALUL additive color mixing Taulun1suana

ANuHA 3 3 THuA waa (X) @e9 (V) basinitu (2) wuqdn@anndanuisamnaauliannnigin

q

WU AN HANAUIUIE N UNWNN g BaniFunrantAuAazANTENaNIN tristimulus

values(56) WaFENIzULARINAN991 CIE XYZ color space

CIE XYZ color space A¥HN13NIzaNeIfia1a4@ b color space NluanNaNany
wmpaniteRReuwsiu bilETaadsUnmannaianszanasiaiuewinfumeremniinm
il u?mm'ﬁ'qnmmqLi?mwﬂsiwum@ﬁgﬂﬂmﬂ S e FnufangnAAe fovea ﬁul,m(ese)
aei19lsAALIN@NNTAUN CIE XYZ tristimulus values 811 lun1sAuiuanudineesd lae
Mpanudunusuaasiauils 2 /o TAun x waz y Fagnun Al EILALN TR LARIEN AN

~ o = Ao ° o o A
2 LL@Z@']N"]??I@?'TQLﬂULLNUVI@r“nﬂﬂ'}?ﬂ"]VUQ’im X LSy Vme\‘lﬂ’]W‘Vl 4

X
Sxrvez
R
Y
Y=X+v+2z

0.0 386
0.0 0.1 ’ 0.3 04 0.5 0.6 0.7 0.8
\

n’1w17'| 4 The CIE 1931 color space chromaticity diagram

(AnABNAIN en.wikipedia.org/wiki/CIE_XYZ)
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[ [ %

widnszuusinangazansa i lunisuzauinaudlsd wifnudddedndnag 2

dsznisnanilufiasinaaudinlaneunislinu Usennsusnheszuutigneanuuuauive 14
Tun19924@ (color specification) dnndnazlilunisiiunednazuaaiii dsznisnaesaa
aziiulfidinisnszanadaresdlussuuainannlifiimnuadinane Auiuscazinse9naas

qAUY XYZ space Nviniuasliliuladnaziimuuansiaaasdnmindulison se)

Tull .. 1976 CIE lEWmurrzuuduunluiduiwauilyuisinane dimpessuy
CIELab Guiflunisulasuuasan XYZ tristimulus Wisneglugluuuimsnzandniunisui

o dl a = 1 al
mm@m:rm:mﬂmn{]m@m (color appearance) LL@tﬂ’]‘j‘Llﬁ‘ﬂ‘]_lLV]EI‘].IV’V)'\NLW]TW]’W\?“H@\‘I@

1
aa

Ranmouziily 3 56 Toe a* way b*

aziflunnu 2 wnuluwuaszuny 491 L azifludnunanedalundafeanniuuun seuny

(color difference) 1#@anq1 Imel CIELab Aa color space

o/ 1 (% dl dl
AIANAN AINLARAS NN 5

L=100
White

+bh
Yellow

+a
Red

L=0
Black

nﬁwﬁ 5 The CIE L*a*b* color space

CIELab gnWauwnzuine leuiuaneguunuiionesing (lunsauniludaesingm

q

D

anunsnidasuaslfnasaiesazld CIELuy unw) Tnaunuainisfudynauninludneey

o ' o A

1383 (achromatic signal) &agAn L* (AMLANWINALAINY BAaZAIALWINAUNA) LaTanEoued

[

= . . v 1 1 ' = 1 1 o oaa 1 i
HA (chromatic signal) A8AN a* (AMUINMINLALAN LATAIALLNINUALLLD) LATAT b* (AN

UINWINAURMARY LATANAUWNALRTINRY) Fenwiulidnluniswmuniuainssuy CIE XYZ
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tristimulus IRBN1TUIAIAINATNTBIUAY (illuminant) 1gaxae]lu color space Aae 1L
Win19nueanezaa9dni e waug 1 NInTu anfqatnagy luszuy CIE XYZ tristimulus
o P P . = P ' ! \
Anenc@r1nany sl (perfect white) azinailasuuilasllnuaAinauadnaeunas ws
AMFUszUL CIELab aziA1AsLNgIANAR8gN L*=100 a*=0 b*=0 anana1lAd19zu
CIELab Wlun1snuundineaianatadesia 3 8f LAwA ANg919 (value) ANNLENE

(chroma) WALAAA (chroma)

Tunnsulsauinaudlae szuu CIELab Aanuisniiunlinulfetnefllsc@ndnan
1NN HANAINNNINIZANEFUB color space HAMNANIAND TRIZUINITNINAARDIAA
' @ o | @ = : Ade v A o o
Tdanazilusnumislafiniulu color space azu@ntivANLANGNIDIAN INE ALY (T8N

ANANINLANFANTIN AE* (Euclidean distance) Iagida u13nA s lfaNngunig

AE* o, = \/(AL*)? + (Aa*)? + (Ab*)?

D2
a a

A1 ALY MHNETNANUWANANNTEAY L 951909dRn 2 Tuifieen s Amnnuuwansingtesd
TuanueiiAn Aa* uaz Ab* finsngandeanEzigaiu Inaavisautiaiun s lflag
* *
AL* = LZ = L1
Aa* =a," —a;*

Ab* == bz* - bl*
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Uszgng

1. nausaeeng Aa TudaatingsdunanIngs 5 KRS lHun wanlaidnuaing

AR WINa WalmAT3501andn uarWamAN90

2. MIAUINAWIAGAREN (n) fangd dmFunimmasauAeaalseaing

AMINITANUINS
2 2
n =20 (Zl_q/2+ ZI-B)
2
(- 1)
2 2 2 2,
O =5’ =(s'+8,))
2
e o’ = ANLLsUguesseang (variance)
S = AvdeiIuNInIg1 (Standard Deviation)
o
u = ANLRALUB9UIETING
Zoa, = ANNIMIFINLBINNINITAELNANTLAL o
Zp = ANNATTIULBINTINITANELNANTTAL B

AuuariANAA AR U e e N FuTTIansAg ez (Type | error, o) Wiy
0.05 AIUNUAN Z , o, 11 95% INTTL 1.96

v
o o

nMuAAIAINAAIRARBUT BTN ANy R g ulaiTluage (Type Il error, B) Wi

q

0.1 A4UNUAN Z | g 71 90% winriu 1.282

]
=2 ] | =2

AINNN9ANHIUN98Y TINAABUANNAINI0IRIITUARNINER 3 NARTLGT AD
anlariEnu1AIng Wamad3soendn uasiamango Tnadaniesflsenaunanludou
2a9LstuNvisndiily da-aduenauamed da-aduanauama’ uarliaalsunaueiuas

o o A « o o
AINAAL e uT lunun kaatiA1waneIlsrTInTuar 4 TE I UNIAT§IUTBINNT
NAABINIATUITULND IR TUIUARDENS azlfAnguAaatieinINNgana 207.91 visa 208
a” ' 1 o 1 dl a [ % a Qsz o 1 asj dl tdl
Fusinguaaang iWanansnnadiull B lunssiranguienaisluiesszazinand

o o JRPeY a o = o A | Y o . o
AINA LL@%QUﬂ?:ﬂﬂm‘Vﬂﬂumm@ﬂ ﬂ’]?ﬂﬂ‘]ﬁ"]ﬂ?ﬂu@ﬂblﬂﬁqﬂq?ﬂslﬂiﬂﬂﬂF‘]qﬁﬂﬂq\imqﬂmﬂqu’)m
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]
o

¥ KX v a o 1 o 1 =2 . =K A & =
16’1 WA NAIAUIUNQNAIREINAIINNITAN IV Nasim LazAne(57) TNNNIUD AT

D)

e lndipaeiu delddnuausaetng 10 Tudengusiatiing
AMFUNGNFAR8L19TBINNTANHINITATULATEIANANBIAINNITNAADLNITH AL
103anmINNInTgIulaeala 4049:2000 (ISO 4049:2000)(58) Terinuualii 5 Fusangu
LRIIEN
AN g lun1sias
a a a [ 3 '8 a 1 a o s % dl
1. wiureNIngn 5 nansiuel (uazRunvasusiaznaninEiuansl3lunnsd 1)
1.1 wanlayi@nunep3ng & 1a 3 (Estelite s Quick (A3), Tokuyama, Tokyo, Japan)
12752 1@ 3 (Venus (A3), Heraus, Hanau, Germany)

1.3 W3N4 @ 18 3 A (Premise (A3 Body), Kerr Corporation, Orange, CA, USA)

1.4 Wawma@3501andn A 1@ 3 auwNa (Filtek 2350 XT (A3 Enamel), 3M ESPE,
St.Paul, MN, USA)
1.5 Wawmai 90 @ 8 3 (Filtek P90 (A3), 3M ESPE, St.Paul, MN, USA)

4 A Aaa a
2. LATANANNHA 2 TUA

2.1 nun (Instant coffee, Nescafé” Red Cup™, Nestle (Thailand) Ltd, Bangkok,

Thailand)

2.2 latluma (Red wine, Paul Riboulet, Vin de Pays de I'Hérault since 2009,

Product of France)

3. WaaWien (NPT NASANARS AMETIUALNNEANERT ATNaINIININAINENA)
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Product Type of Type of filler % of filler Manufacturer Lot.
resin (particle size) number
monomer by by
weight  volume
Estelite 3 Bis-GMA  silica-zirconia filler and composite 82% 71% Tokuyama, E711
Quick TEGDMA  filler (0.2 ym) Tokyo, Japan
Venus Bis-GMA  barium-aluminum-silicate glass 78% 60% Heraus, Hanau, 10310
TEGDMA (0.7 um), Germany
silica (0.04 um)
Premise Bis-EMA barium glass filler (0.4 um), 84% 69% Kerr Corporation, 3633158
UDMA nanocharges of silicate (0.02 um), Orange, CA, USA
TEGDMA  prepolymerized filler (30-50 pm)
Filtek Z350 Bis-EMA  silica (0.02 um), 785% 63.3% 3M ESPE, N202344
XT UDMA zirconia (0.004 — 0.011 um), St.Paul, MN, USA
PEGDMA  aggregated zirconia/silica cluster
filler (0.6 — 10 um)
Filtek P90 Siloranes  quartz filler and yttrium fluoride 76% 55% 3M ESPE, N239059

(0.47 um)

St.Paul, MN, USA

LASRINAN b L N5

1. 1AIB9RILLES (Light curing unit, Curing Light 2500, 3M ESPE, St.Paul, MN, USA)

viatuasiiduruguinas 13 Haamng

CA, USA)

Q

ATBITANAIUTIA (Radiometer, Optilux Radiometer, Kerr Corporation, Orange,

WraaR AN (Low speed cutting machine, ISOMET 1000, Buehler, USA)
WAsaddaLaTeLd (Spectrophotometer, Ultrascan XE, Hunter Lab, USA)

5. ’r;jmuﬂmmuqﬁ (Incubator, Contherm 1200, Contherm, New Zealand)
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| 1
o

6. LArasdeBLannsatind szuuAanea (Digital Balance, 40SM — 200A, Precisa)

ANNAZLAEIA 0.00001 N5U

7. wreedmnrunAuwLLAanea (Digital Caliper, Micrometer, Mitutoyo, Japan)

ANHAZIAEA 0.01, 0.001 HAALNAT
alnsanldlunisiae

1. WULNReWaAALETU (polystyrene) NSINTELANNAYN EUEUARINAN 13 HARLAS

49 1 Naquuns

2. NIYANENINETANAUANSILA MNIELaT 150 400 800 1000 WAT 2000 (Abrasive

paper No. 150, 400, 800, 1000 and 2000)
3. whunszanla (Glass slide)
4. Lﬂ%@dﬁﬂg?m:Liﬁuﬂﬂuiwam (Interproximal carver)
5. win1ala (Adnhesive tape)
6. ﬂfo]'fmﬁuﬁyuﬁqmmzmmﬁmﬁ (Vacuum box)
7. daniiaa (Silica gel)
8. wWialeanagaanNdndusaas 70 (70% methyl alcohol)

9. finfeT (gauze)

Estelite 3 Quick ")J Filtek Z350 XT
- Venus N
‘ " Filtok 260
Premise

& 9 = o =l a o
NN 6 FARITUARN INAAT F Uun1534E
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NESCAFE

7d Cep

Coffee Red wine

a o

& S0 e A
DANN 7 LATENANT 1T 11N1599

Low speed cutting machine Incubator

Light curing unit Radiometer Digital balance Digital caliper

DN 8 LATENNT [ lun12ANE)
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= & Q ] =
NSLATUNTUAIDENLTTUADNINAR

sitNFuaatstunen Indnuandneiaz 30 Tu Tnalduuumsaneaaliiunss
nezuan WUNIUAUEINATY 13 HaAIAT 49 1 Hadlumg o19uukiunszanla laisdu
pantnGnasiuuganavuiaaudunszanladnudu arauasdnntesaauasiiapnuidi
waaLlsennnd 400 HARTRFARBRNIITURLNAS ‘EmaﬁmmmuﬁﬁﬁwﬁmamLLm'azi’mLLuzﬁq
Fafiuanslumngned 2 Imﬂfmﬂmmi@ﬁ’]LmﬁmﬁuLLcJummﬂMLﬁfamuqm:ﬂxmqmn
Uaneviedsdunuldiviniy 1 ﬁm'ﬁmmnﬂm%ﬂﬁmmm uaziilasandaneriatuasiizue
Léﬁumuquﬂ‘ﬂmqwhﬁu%”umuaammmmﬂLLm‘Lﬁm@um@qmﬂmmiéﬂummmmm%&
PEn neaamaNdinuaeyn pfataun s Uit uRarTy  wisTusaednseanidu 2
NgX NFNLINAIUIU 10 %”uziwﬁ?ummmuma?@mﬁuLﬂ%\iﬁ'm meﬂfojm'ﬁ'mm'%ﬁmu 20 Fu

ANVFUNAZDLAINNAINIAIRVDUITUARNINAR FantanalunInig 11

M99 2 LAALIAINIIRELAIANNTLTHNE N AR LN

Product Recommended Light Intensity Time
Estelite ¥ Quick 400 mW/cm® 20 second
Venus >400 mW/cm’ 20 second
Premise n/a 40 second
Filtek Z350 XT 400 mwW/cm? 20 second
Filtek P90 n/a 20 second

n/a : No information from manufacturer.
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Light curing unit

i— Glass slides

Plastic mold

Resin composite

2NN 9 I,LN‘LJﬂ’)WLL@&NT’?EI@&’LEEI?W’)?LW?‘EIN%HJ’M

DN 10 UAAINITUATENT N
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NIFLATEINLATRIAN

wiraxn g lunnmesesiaeldniuniedi3agy uansioued Nescafe Red Cup
Wuingnsd 2 niu avlutnifeniBunms 130 188aRT AMTNALUEUNTBNLEEMENAR ALAY
nunazareiluaisararsduiniadindsAannznen uaziszanlaluasnanded

Paul Riboulet, Vin de Pays de I'Hérault since 2009 Product of France
mswmaaum'sgmsﬁ’mﬂémﬁuﬁﬁﬁ

EneianisgaduirTasnndnul asnainnisinnisgatiininnnsguletesle

v
v a % v a

4049:2000(58) Tnedusinatien lnaasunisgaduiATasan LATUNNITARAYNHIUW 9907SHA

q
4

v 4 14 ¥ aa . v a o 1

mwnfmmﬂmmsmmwmmaﬂ@umﬂuwmmmj 1000 PIENITYTUAIRLWNUUNTEAN LY
nelduaznauiiluseaznig 20 WURWAT 119K 30 78U HIUARZTUNIANKI NIRRT
ﬁmimﬂummﬂﬁﬁ@ﬁmm (volume, V, in mm°) 1A8IA139AANNNUIFAQELATEITALUNA

1
Ly a =

WULRAADANIUNA 5 AuK 1Hun 13uqaAuinas uaziBnnisaInaaauinai

1 1
1 %

[~1 a a = o 1 ) a o = Y @ -QII Qg/
Fluszaznng 4 Faawmg an 4 Awnida daaidalaneas lduaunu a9
Fatinusiaz@i (thickness, T, in mm) daduenuAuinaefagLATesiaTuIALLLAAAAA 2
:/I o 1 :/I % o 1 dl o % tﬂl < % 1 Ce Adl ng
AT luAumlaAIR N A Ada i eaniluarnenadui  whuna1eR 18 9T U
FnaeinauFasTu (diameter, D, in mm) ANLNENN129AR ENA1INIR8aZIRARIN AR 11
it 12 anntiuudiailuaesngueasngias 5 U dauiunimeaauniageaduniunuazlond

LA
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(5)

(5)

(10)

(10)

(5)

(5)

(10

(10)
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D
d,
d,
tip+t,+tz+tat+t d; +d
T=1 2 53 4 5 D=122

DN 12 : 4aAINITIAINTUILAZIAURUANENa N TasTUA Rt INe [T AL BN AT ST a1

! v
A ndnliaessat1susazduniAtuaumnlsnnas udaeilugnuiAiiadiues

(volume, V, in mm°) a1n@xns

D.,
V=n(=)*XT
2
D UNNED A NEEREBARTNatgeas Iudaeiluliadiung
=< dl = 1 @ a a
T WNNETN ANWRAY Huiaenfluiianiues

iawsnetelduglursashnntunise ladunsmunlautanguldngunni 37+1
4

A

1 v
‘ﬂﬂﬂ’]lﬁﬁ@ﬁﬂ’& Hhuan 7 4u Lﬁ@mumuumm UNTUALBL19DBNANATAIAN NINTTRN

o Y a

fosinarenn Taatlaasliinwinluaflunan 30 3unf dudcanszanuiaqaunsyyisluiiu

4
a a o '

- v
ANNTULURIIRIT UG Taeldnaniszunns 10 Fud Tundusiasineluainiean 15

|
3 a

AUN wdNnITTaNMLn A LATReTIRannseindsruufAanea dunntrwinnladluen
NoAMAINITUTLATesAN Nuaenfuliadaniu (mass, m,, in mg) NlANAINIITIMIn

1
a

BuinsgearnauinetidufaetngldlunaninnaANTUNaI NN NUT99TANLAALAL

1 1 v v
1ANanuna 3741 asAEamad (Hunan 22 dalus annifu fingdusnasnaun i lunaas

9 a
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dqj 1 dl dl aa % 1 =l o 1 del a
@lﬁﬂ’]qll‘ﬁuﬂ@’ﬂxim'&ﬂﬁﬂﬂﬁfﬁ‘“ﬁeﬁ@ﬂ’]L’QﬂiQL‘ﬁuLﬂﬂQﬂu LLM@SLﬂU1QVIQMMQN 23£1  A3AN
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< a

wamed 1Hunan 2 99lue wdaninirtenuindouiaradaatannsatindszuufanaa

v '
o % =

ANUUNINI9AAAIINTUTIANNITLIUNTRNAUN TS LT uRa e T uinAd (HN1g
wlasulastinmingesndn 0.1 Jaansuludaanan 24 d9alua) Tunnunminiladlueiuag
dl dal . o 1 Qi 9/:/’ [ o dll dll

Mls1AaInANTL (mass, m,, in mg) AT FIINNANIATUIININIIAATULATRIANTD

Fusnet1e Indseululasniusegnuiaifiadums (drink sorption, D, pg/mm’) A1

AuN176958 1
m1 — mz
|74
=3 %3 1 dll dl < o al 1 [~ a a %
m, PN NIANEUAINITT LAz ANiilnan 7 41 Ruuaenflulaaniy

m,  WNIEDS MaNEAIUNIZIINNITARANTY Hiluladniy

% N9 Bumsresdusaing dmbalugnunaiiadmes
NSNARALANNAIVITIRIDUSTUADNINAR

ihTudetengnuLelidmiunasauaNA 18RI WILNARITTIWIIAE 20 T 10
daRanziui indnulansviatiuasuueionisaneuas faanszanemanadanaunnflug
Tnag@usaetneuunszaunselduaznduiliuszaznig 20 ufumns a1u9w 30 sau 14

NITANENIIENNIELAY 150 400 800 WAz 2000 ANAAL tEuN193a8IN13TATanFAqETn

a o k%

dandANazIBaA 100 40 24 uaz 9 lulATweas AINAIAL(59, 60) AINUUTIARATAR AN

a v

My o o dl 8% dl Y o o a ng o 1 1 09/1
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o oy o = o o o ' PRy 44' o =~ =~
d0lue WansuATMuAAiN1sdnddaatiwndufiaairsesinuazinaud (Ultrascan XE,
Hunter Lab, USA) Taeldszuudled waaiad (CIEL*a*0*) ANNAILULINIBENENER

1 v
TunnAsanafluaBufiu (baseline) 1a9A9a8N WA T

WiNTWAe AT HAnTuTiaaniilu 2 ngueias NaNas 10 Tu naNuwsnuT LN

— : - 4 oA a ny = ¥ Ay Dy
ﬂZ\lﬁJVl@@\iLL"ﬂiﬂ1')%LL@\‘1 wizeannisaesrinlfwrenlinunssuiunisilinananiuialu

v 2
a o

Iu fvguseteianue i lunaegoyyinia Nanmgi 3741 asanaaidsa uoan

=
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e 60 du wisasanlAFunindaswludinn 6 Ju iellesiunistuitlewanaduvisd
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v 1 1
3EUdNaNaNAaes o 6 JUuINI89NI9UT NN13IARTURAIRL NMAIANNUT TLATRIANY)N
V- o . “ . o A ¥ =
Fu ndaaniudfuaaunluniedndidunne 6 Juaunsziaasy 60 41 Wesanlfiinag
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a L8
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2 0.72 | 093 | 0.65 | 0.51 115 | 079 | 073 | 115 | 116 | 0.89 | 0.65 | 1.41 153 | 152 | 1.93

3 118 | 155 | 147 | 084 | 154 | 104 | 050 | 1.03 | 0.80 | 0.27 | 0.44 | 097 | 0.77 | 0.82 | 0.71
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S 144 | 234 | 291 | 358 | 498 | 560 | 395 | 325 | 373 | 456 | 533 | 483 | 575 | 547 | 4.50

6 166 | 250 | 271 | 446 | 463 | 450 | 3.86 | 356 | 3.80 |4.17 | 575 | 6.03 | 540 | 4.81 | 6.28

7 0.80 | 157 | 186 | 239 | 260 | 354 | 241 | 2.31 1.86 | 247 | 3.58 | 274 | 291 | 3.36 | 2.59

8 163 | 1.94 | 230 | 4.01 4.10 | 467 | 3.81 3.62 | 3.46 | 3.79 | 523 | 475 | 4.41 5.09 | 5.01

9 1.31 135 | 1.72 | 297 | 318 | 374 | 252 | 190 | 210 | 283 | 3.38 | 445 | 556 | 424 | 3.44

10 228 | 342 | 283 | 557 |564 |565 |420 |4.00 |467 |522 |646 | 654 |6.61 |6.24 | 645

3.82 \ 5.09 \ 489 525|522 5.08

SD 054 | 063 | 057 | 099 | 100 |09 | 071 | 077 | 089 |08 |100 | 102 | 110 |0.96 | 1.42
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FNINUAANAINIAATUNUNTRIUATUEIaENe (Mt TulrsniusegnuIAiafNAg)

wwanlay g Wala Hawna@350 | Aawmanoo
FnumIng \andan
17.82 23.51 16.77 26.75 9.94
19.48 21.46 17.21 26.79 8.60
18.85 22.31 17.06 26.61 8.02
18.07 22.52 16.17 26.95 9.23
18.73 20.89 17.20 26.20 8.40

paneuansAniIgadulaiunsresurasdufnesing (uioe lulasninsegnuistiadiums)

nan ey i Walia Hawma@350 | Hawmanoo
FnunAand wandh
21.48 23.99 17.04 26.47 7.47
20.27 22.29 17.47 27.27 8.67
19.44 24.42 17.63 26.87 8.56
20.26 24.72 17.77 28.02 7.48
20.53 24.88 17.15 27.39 7.84
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DATASET ACTIVATE DataSet2.

SPLIT FILE SEPARATE BY drink composite.

NPAR TESTS

/K-S(NORMAL)=delta_E60

/MISSING ANALYSIS.

NPar Tests

Notes

Output Created
Comments

Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data
File

Definition of Missing

Cases Used

Processor Time
Elapsed Time

Number of Cases Allowed®

16-4.n.-2554, 21 wiitm 55 wii

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Color.sav
DataSet2
<none>
<none>
drink, composite
100

User-defined missing values are

treated as missing.

Statistics for each test are based on all

cases with valid data for the variable(s)

used in that test.

NPAR TESTS
/K-S(NORMAL)=delta_E60
IMISSING ANALYSIS.

00 00:00:00.015
00 00:00:00.015
196608

a. Based on availability of workspace memory.
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[DataSet2] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Color.sav

drink = coffee, composite = Estelite Sigma

One-Sample Kolmogorov-Smirnov Test®

delta_E60
N 10
Normal Parameters®” Mean 3.1490
Std. Deviation .57154
Most Extreme Differences Absolute 176
Positive .176
Negative -.088
Kolmogorov-Smirnov Z .556
Asymp. Sig. (2-tailed) .917
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Estelite Sigma
drink = coffee, composite = Venus
One-Sample Kolmogorov-Smirnov Test®
delta_E60
N 10
Normal Parameters®” Mean 9.3280
Std. Deviation .78743
Most Extreme Differences  Absolute .199




Positive .199
Negative -.152
Kolmogorov-Smirnov Z .629
Asymp. Sig. (2-tailed) .824
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Venus
drink = coffee, composite = Premise
One-Sample Kolmogorov-Smirnov Test®
delta_E60
N 10
Normal Parameters®” Mean 7.0290
Std. Deviation .49985
Most Extreme Differences Absolute 123
Positive .123
Negative -.122
Kolmogorov-Smirnov Z .389
Asymp. Sig. (2-tailed) .998
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Premise
drink = coffee, composite = Z350XT
One-Sample Kolmogorov-Smirnov Test®
delta_E60
10
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Normal Parameters®” Mean
Std. Deviation
Most Extreme Differences Absolute
Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

64

9.4740
1.25199
.200
.200
-.095
.633
.818

a. Test distribution is Normal.
b. Calculated from data.

c. drink = coffee, composite = Z350XT

drink = coffee, composite = P90

One-Sample Kolmogorov-Smirnov Test®

delta E60

N

Normal Parameters®” Mean
Std. Deviation

Most Extreme Differences Absolute
Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

10
1.4480
44307

.070
.070
-.065
.221
1.000

a. Test distribution is Normal.
b. Calculated from data.

c. drink = coffee, composite = P90

drink =red wine, composite = Estelite Sigma



One-Sample Kolmogorov-Smirnov Test®

delta E60
N 10
Normal Parameters®” Mean 4.3710
Std. Deviation .74705
Most Extreme Differences  Absolute 111
Positive .086
Negative -111
Kolmogorov-Smirnov Z .350
Asymp. Sig. (2-tailed) 1.000
a. Test distribution is Normal.
b. Calculated from data.
c. drink = red wine, composite = Estelite Sigma
drink =red wine, composite = Venus
One-Sample Kolmogorov-Smirnov Test®
delta_E60
N 10
Normal Parameters®” Mean 12.6860
Std. Deviation 2.64136
Most Extreme Differences  Absolute .279
Positive .279
Negative -.181
Kolmogorov-Smirnov Z .882
Asymp. Sig. (2-tailed) 418

a. Test distribution is Normal.
b. Calculated from data.

c. drink = red wine, composite = Venus

drink = red wine, composite = Premise




One-Sample Kolmogorov-Smirnov Test®

delta_E60
N 10
Normal Parameters®” Mean 10.7140
Std. Deviation .80693
Most Extreme Differences  Absolute .248
Positive .248
Negative -.144
Kolmogorov-Smirnov Z .783
Asymp. Sig. (2-tailed) 571
a. Test distribution is Normal.
b. Calculated from data.
¢. drink = red wine, composite = Premise
drink =red wine, composite = Z350XT
One-Sample Kolmogorov-Smirnov Test®
delta_E60
N 10
Normal Parameters®® Mean 29.1270
Std. Deviation 6.49990
Most Extreme Differences Absolute .201
Positive .201
Negative -.162
Kolmogorov-Smirnov Z .636
Asymp. Sig. (2-tailed) .813

a. Test distribution is Normal.

b. Calculated from data.

c. drink = red wine, composite = Z350XT
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drink = red wine, composite = P90

One-Sample Kolmogorov-Smirnov Test®

delta E60

N

Normal Parameters®” Mean
Std. Deviation

Most Extreme Differences Absolute
Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

10
5.0770
1.42028
.219
.128
-.219
.692
724

a. Test distribution is Normal.
b. Calculated from data.

c. drink = red wine, composite = P90

SPLIT FILE OFF.

UNIANOVA delta_E60 BY drink composite
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/PRINT=DESCRIPTIVE
/CRITERIA=ALPHA(.05)

/DESIGN=drink composite drink*composite.

Univariate Analysis of Variance

Notes
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Comments

Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter
Weight
Split File

N of Rows in Working Data

File

Definition of Missing

Cases Used

Processor Time

Elapsed Time

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Color.sav

DataSet2

<none>

<none>

<none>

100

User-defined missing values are
treated as missing.
Statistics are based on all cases with
valid data for all variables in the model.
UNIANOVA delta_E60 BY drink
composite
/IMETHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/PRINT=DESCRIPTIVE
/CRITERIA=ALPHA(.05)
/DESIGN=drink composite

drink*composite.

00 00:00:00.016
00 00:00:00.015

[DataSet2] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Color.sav

Between-Subjects Factors

Value Label
drink 1 coffee 50
2 red wine 50
composite 1 Estelite 20
Sigma
2 Venus 20
3 Premise 20
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4 Z350XT

5 P90

20
20

Descriptive Statistics

Dependent Variable:delta E60

drink composite Mean Std. Deviation
coffee Estelite Sigma 3.1490 57154 10

Venus 9.3280 .78743 10

Premise 7.0290 .49985 10

Z350XT 9.4740 1.25199 10

P90 1.4480 44307 10

Total 6.0856 3.37093 50
red wine  Estelite Sigma 4.3710 .74705 10

Venus 12.6860 2.64136 10

Premise 10.7140 .80693 10

Z350XT 29.1270 6.49990 10

P90 5.0770 1.42028 10

Total 12.3950 9.56199 50
Total Estelite Sigma 3.7600 .90114 20

Venus 11.0070 2.56240 20

Premise 8.8715 2.00007 20

Z350XT 19.3005 11.06333 20

P90 3.2625 2.12466 20

Total 9.2403 7.80582 100

Tests of Between-Subjects Effects
Dependent Variable:delta E60
Type [l Sum of

Source Squares df Mean Square F Sig.
Corrected Model 5533.447° 9 614.827 110.955 .000
Intercept 8538.314 1 8538.314 1540.873 .000
drink 995.213 1 995.213 179.602 .000
composite 3404.653 4 851.163 153.606 .000
drink * composite 1133.580 4 283.395 51.143 .000
Error 498.710 90 5.541
Total 14570.471 100
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Corrected Total I 6032.156 99

a. R Squared = .917 (Adjusted R Squared = .909)

ONEWAY delta_E60 BY group

/STATISTICS HOMOGENEITY BROWNFORSYTHE

/IMISSING ANALYSIS
/POSTHOC=T2 ALPHA(0.05).

Oneway

Notes

Output Created
Comments

Input Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data
File

Missing Value Handling Definition of Missing

Cases Used

Syntax

16-4.n.-2554, 21 wiitm 58 wii

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Color.sav

DataSet2

<none>

<none>

<none>

100

User-defined missing values are
treated as missing.
Statistics for each analysis are based
on cases with no missing data for any
variable in the analysis.
ONEWAY delta_E60 BY group
/ISTATISTICS HOMOGENEITY
BROWNFORSYTHE
IMISSING ANALYSIS
/POSTHOC=T2 ALPHA(0.05).
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Resources

Processor Time

Elapsed Time

00 00:00:00.016
00 00:00:00.017

[DataSet2] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Color.sav

Test of Homogeneity of Variances

delta_E60
Levene Statistic dfl df2 Sig.
25.843 9 90 .000
ANOVA
delta E60
Sum of Squares df Mean Square F Sig.
Between Groups 5533.447 9 614.827 110.955 .000
Within Groups 498.710 90 5.541
Total 6032.156 99
Robust Tests of Equality of Means
deltaE60
Statistic® dfl df2 Sig.
Brown-Forsythe 110.955 9 15.007 .000

a. Asymptotically F distributed.

Post Hoc Tests

Multiple Comparisons




72

delta_E60
Tamhane
Mean 95% Confidence Interval

() group  (J) group Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

1 2 -6.17900" .30768 .000 -7.3888 -4.9692
3 -3.88000" 24011 .000 -4.8106 -2.9494
4 -6.32500" 43522 .000 -8.1470 -4.5030
5 1.70100° 22868 .000 8074 2.5946
6 -1.22200° 29744 .033 -2.3856 -.0584
7 -9.53700° .85460 .000 -13.4071 -5.6669
8 -7.56500" 31270 .000 -8.7977 -6.3323
9 -25.97800° 2.06338 .000 -35.5913 -16.3647
10 -1.92800 48413 .081 -3.9908 .1348

2 1 6.17900" .30768 .000 4.9692 7.3888
3 2.29900° 29494 .000 1.1209 3.4771
4 -.14600 46771 1.000 -2.0165 1.7245
5 7.88000° 28572 .000 6.7196 9.0404
6 4.95700 34324 .000 3.6303 6.2837
7 -3.35800 .87160 122 -7.2049 .4889
8 -1.38600" .35654 .047 -2.7635 -.0085
9 -19.79900° 2.07048 .000 -29.3934 -10.2046
10 4.25100" 51354 .000 2.1610 6.3410

3 1 3.88000° 24011 .000 2.9494 4.8106
2 -2.29900" 29494 .000 -3.4771 -1.1209
4 -2.44500° 42630 .004 -4.2633 -.6267
5 5.58100 21123 .000 4.7629 6.3991
6 2.65800° 28424 .000 1.5301 3.7859
7 -5.65700" .85009 .003 -9.5357 -1.7783
8 -3.68500° .30017 .000 -4.8879 -2.4821
9 -22.09800° 2.06152 .000 -31.7165 -12.4795
10 1.95200 47614 074 -.1116 4.0156

4 1 6.32500° 43522 .000 4.5030 8.1470
2 .14600 46771 1.000 -1.7245 2.0165
3 2.44500° 42630 .004 6267 4.2633
5 8.02600 41997 .000 6.2070 9.8450
6 5.10300" 46104 .000 3.2460 6.9600
7 -3.21200 .92435 172 -7.0608 .6368
8 -1.24000 47102 569 -3.1178 6378
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9 -19.65300° 2.09323 .000 -29.1952 -10.1108
10 4.39700° .59872 .000 2.0774 6.7166
1 -1.70100° .22868 .000 -2.5946 -.8074
2 -7.88000" .28572 .000 -9.0404 -6.7196
3 -5.58100" .21123 .000 -6.3991 -4.7629
4 -8.02600° 41997 .000 -9.8450 -6.2070
6 -2.92300° .27466 .000 -4.0302 -1.8158
7 -11.23800° .84694 .000 -15.1235 -7.3525
8 -9.26600" 29111 .000 -10.4524 -8.0796
9 -27.67900° 2.06022 .000 -37.3012 -18.0568
10 -3.62900° 47048 .000 -5.6959 -1.5621
1 1.22200° 29744 .033 .0584 2.3856
2 -4.95700° .34324 .000 -6.2837 -3.6303
3 -2.65800° .28424 .000 -3.7859 -1.5301
4 -5.10300" 46104 .000 -6.9600 -3.2460
5 2.92300° .27466 .000 1.8158 4.0302
7 -8.31500° .86803 .000 -12.1656 -4.4644
8 -6.34300° 34774 .000 -7.6878 -4.9982
9 -24.75600 2.06898 .000 -34.3542 -15.1578
10 -.70600 .50747 1.000 -2.7871 1.3751
1 9.53700° .85460 .000 5.6669 13.4071
2 3.35800 .87160 122 -.4889 7.2049
3 5.65700 .85009 .003 1.7783 9.5357
4 3.21200 .92435 172 -.6368 7.0608
5 11.23800° .84694 .000 7.3525 15.1235
6 8.31500" .86803 .000 4.4644 12.1656
8 1.97200 .87338 .880 -1.8733 5.8173
9 -16.44100° 2.21868 .000 -25.8818 -7.0002
10 7.60900° .94836 .000 3.7322 11.4858
1 7.56500 .31270 .000 6.3323 8.7977
2 1.38600° .35654 .047 .0085 2.7635
3 3.68500 .30017 .000 2.4821 4.8879
4 1.24000 47102 .569 -.6378 3.1178
5 9.26600" 29111 .000 8.0796 10.4524
6 6.34300° 34774 .000 4.9982 7.6878
7 -1.97200 .87338 .880 -5.8173 1.8733
9 -18.41300° 2.07123 .000 -28.0054 -8.8206
10 5.63700° .51656 .000 3.5420 7.7320
1 25.97800° 2.06338 .000 16.3647 35.5913
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2 19.79900° 2.07048 .000 10.2046 29.3934
3 22.09800° 2.06152 .000 12.4795 31.7165
4 19.65300° 2.09323 .000 10.1108 29.1952
5 27.67900° 2.06022 .000 18.0568 37.3012
6 24.75600' 2.06898 .000 15.1578 34.3542
7 16.44100° 2.21868 .000 7.0002 25.8818
8 18.41300° 2.07123 .000 8.8206 28.0054
10 24.05000° 2.10395 .000 14.5281 33.5719
10 1 1.92800 .48413 .081 -.1348 3.9908
2 -4.25100 .51354 .000 -6.3410 -2.1610
3 -1.95200 47614 .074 -4.0156 1116
4 -4.39700° .59872 .000 -6.7166 -2.0774
5 3.62900° 47048 .000 1.5621 5.6959
6 .70600 .50747 1.000 -1.3751 2.7871
7 -7.60900 .94836 .000 -11.4858 -3.7322
8 -5.63700° .51656 .000 -7.7320 -3.5420
9 -24.05000° 2.10395 .000 -33.5719 -14.5281

*. The mean difference is significant at the 0.05 level.
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Estelite sigma quick in coffee

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed
Equal Variance Test: Passed
Treatment Name N Missing
ECO1 10 0
ECO02 10 0
ECO03 10 0
EC04 10 0
ECO05 10 0
EC06 10 0
EC12 10 0
EC18 10 0
EC24 10 0
EC30 10 0
EC36 10 0
EC42 10 0
EC48 10 0
EC54 10 0
EC60 10 0
Source of Variation DF
Between Subjects 9
Between Treatments 14
Residual 126
Total 149

(P=0.138)

(P =0.843)

Mean
0.857
1.031
1.111
1.060
1.358
1.499
1.858
2.015
2.204
2.594
2.500
2.751
2.878
2.901
3.149

SS
17.586
87.106
11.178

115.869

Std Dev

0.343
0.307
0.534
0.353
0.388
0.463
0.396
0.467
0.534
0.383
0.480
0.521
0.571
0.497
0.572

MS
1.954
6.222
0.0887

SEM
0.108
0.0971
0.169
0.111
0.123
0.146
0.125
0.148
0.169
0.121
0.152
0.165
0.180
0.157
0.181

70.135

<0.001

76

Thursday, August 04, 2011, 13:41:01

The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000



7

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor:

Comparison Diff of Means p q P P<0.050

EC60 vs. ECO1 2.292 15 24.335 <0.001 Yes
EC60 vs. EC02 2.118 15 22.487 <0.001 Yes
EC60 vs. EC04 2.089 15 22179 <0.001 Yes
EC60 vs. EC03 2.038 15 21.638 <0.001 Yes
EC60 vs. EC05 1.791 15 19.015 <0.001 Yes
EC60 vs. EC06 1.650 15 17.518 <0.001 Yes
EC60 vs. EC12 1.291 15 13.707 <0.001 Yes
EC60 vs. EC18 1.134 K5 12.040 <0.001 Yes
EC60 vs. EC24 0.945 15 10.033 <0.001 Yes
EC60 vs. EC36 0.649 15 6.891 <0.001 Yes
EC60 vs. EC30 0.555 15 5.893 0.003 Yes
EC60 vs. EC42 0.398 15 4.226 0.158 No
EC60 vs. EC48 0.271 15 2.877 0.778 Do Not Test
EC60 vs. EC54 0.248 15 2.633 0.872 Do Not Test
EC54 vs. ECO1 2.044 15 21.702 <0.001 Yes
EC54 vs. EC02 1.870 15 19.854 <0.001 Yes
EC54 vs. EC04 1.841 15 19.546 <0.001 Yes
EC54 vs. EC03 1.790 15 19.005 <0.001 Yes
EC54 vs. EC05 1.543 15 16.382 <0.001 Yes
EC54 vs. EC06 1.402 16 14.885 <0.001 Yes
EC54 vs. EC12 1.043 18 11.074 <0.001 Yes
EC54 vs. EC18 0.886 15 9.407 <0.001 Yes
EC54 vs. EC24 0.697 15 7.400 <0.001 Yes
EC54 vs. EC36 0.401 15 4.257 0.149 No
EC54 vs. EC30 0.307 15 3.259 0.587 Do Not Test
EC54 vs. EC42 0.150 15 1.593 0.999 Do Not Test
EC54 vs. EC48 0.0230 15 0.244 1.000 Do Not Test
EC48 vs. ECO1 2.021 15 21.457 <0.001 Yes
EC48 vs. EC02 1.847 15 19.610 <0.001 Yes
EC48 vs. EC04 1.818 15 19.302 <0.001 Yes
EC48 vs. EC03 1.767 15 18.761 <0.001 Yes
EC48 vs. EC05 1.520 15 16.138 <0.001 Yes
EC48 vs. EC06 1.379 15 14.641 <0.001 Yes
EC48 vs. EC12 1.020 15 10.830 <0.001 Yes
EC48 vs. EC18 0.863 15 9.163 <0.001 Yes

EC48 vs. EC24 0.674 15 7.156 <0.001 Yes



EC48 vs.
EC48 vs.
EC48 vs.
ECA42 vs.
EC42 vs.
ECA42 vs.
ECA42 vs.
ECA42 vs.
ECA42 vs.
ECA42 vs.
EC42 vs.
EC42 vs.
ECA42 vs.
ECA42 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC30 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC36 vs.
EC24 vs.
EC24 vs.
EC24 vs.
EC24 vs.
EC24 vs.
EC24 vs.
EC24 vs.

EC36
EC30
EC42
ECO1
EC02
EC04
ECO03
EC05
ECO6
EC12
EC18
EC24
EC36
EC30
ECO1
EC02
EC04
ECO03
ECO05
ECO6
EC12
EC18
EC24
EC36
ECO1
ECO02
ECO4
ECO03
ECO05
ECO6
EC12
EC18
EC24
ECO1
ECO02
ECO04
ECO03
EC05
ECO06
EC12

0.378
0.284
0.127
1.894
1.720
1.691
1.640
1.393
1.262
0.893
0.736
0.547
0.251
0.157
1.737
1.563
1.534
1.483
1.236
1.095
0.736
0.579
0.390
0.0940
1.643
1.469
1.440
1.389
1.142
1.001
0.642
0.485
0.296
1.347
1.173
1.144
1.093
0.846
0.705
0.346

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
15
15
15
115,
15
15
15
19
o)
15
15
15
15
15
15
15
15
15
15
15
15
15
15

4.013
3.015
1.348
20.109
18.262
17.954
17.412
14.790
13.293
9.481
7.814
5.808
2.665
1.667
18.442
16.595
16.287
156.745
13.123
11.626
7.814
6.147
4.141
0.998
17.444
fienoo
15.289
14.747
12.125
10.628
6.816
5.149
3.143
14.301
12.454
12.146
11.605
8.982
7.485
3.674

0.226

0.713

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.004

0.861

0.998
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001

0.183

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.022

0.649
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.371

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

No
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EC24 vs. EC18 0.189 15 2.007 0.986 Do Not Test

EC18 vs. ECO1 1.158 15 12.295 <0.001 Yes
EC18 vs. ECO2 0.984 15 10.447 <0.001 Yes
EC18 vs. EC04 0.955 15 10.139 <0.001 Yes
EC18 vs. ECO3 0.904 15 9.598 <0.001 Yes
EC18 vs. EC05 0.657 15 6.975 <0.001 Yes
EC18 vs. EC06 0.516 15 5.478 0.009 Yes
EC18 vs. EC12 0.157 15 1.667 0.998 Do Not Test
EC12 vs. ECO1 1.001 15 10.628 <0.001 Yes
EC12 vs. ECO2 0.827 15 8.780 <0.001 Yes
EC12 vs. EC04 0.798 15 8.473 <0.001 Yes
EC12 vs. ECO3 0.747 1) 7.931 <0.001 Yes
EC12 vs. EC05 0.500 15 5.309 0.014 Yes
EC12 vs. EC06 0.359 15 3.812 0.308 No
ECO06 vs. ECO1 0.642 15 6.816 <0.001 Yes
ECO06 vs. EC02 0.468 15 4.969 0.034 Yes
ECO06 vs. EC04 0.439 15 4.661 0.067 No
ECO6 vs. ECO3 0.388 15 4.119 0.190 Do Not Test
ECO06 vs. EC05 0.141 15 1.497 0.999 Do Not Test
ECO05 vs. ECO1 0.501 15 5.319 0.014 Yes
ECO05 vs. EC02 0.327 115, 3.472 0.473 No
ECO05 vs. EC04 0.298 15 3.164 0.638 Do Not Test
ECO05 vs. ECO3 0.247 15 2.622 0.876 Do Not Test
ECO03 vs. ECO1 0.254 45 2.697 0.850 No
ECO03 vs. EC02 0.0800 15 0.849 1.000 Do Not Test
ECO03 vs. EC04 0.0510 15 0.541 1.000 Do Not Test
ECO04 vs. ECO1 0.203 15 2.155 0.973 Do Not Test
EC04 vs. ECO2 0.0290 15 0.308 1.000 Do Not Test
ECO02 vs. ECO1 0.174 15 1.847 0.994 Do Not Test

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are
enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



Estelite sigma quick in red wine

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed
Equal Variance Test: Passed
Treatment Name N Missing
EWO01 10 0
EW02 10 0
EW03 10 0
EW04 10 0
EW05 10 0
EWO06 10 0
EW12 10 0
EW18 10 0
Ew24 10 0
EW30 10 0
EW36 10 0
EW42 10 0
EW48 10 0
EW54 10 0
EW60 10 0
Source of Variation DF
Between Subjects 9
Between Treatments 14
Residual 126
Total 149

(P >0.200)

(P=0.914)

Mean
1.749
1.960
2.498
2.823
3.200
3.168
3.126
3.540
3.277
3.676
3.186
3.344
3.630
3.831
4.371

SS
31.491
65.821
17.415

114.727

Std Dev
0.386
0.451
0.544
0.491
0.366
0.470
0.589
0.658
0.515
0.565
0.695
0.800
0.783
0.729
0.747

MS
3.499
4.701
0.138

SEM
0.122
0.143
0.172
0.155
0.116
0.149
0.186
0.208
0.163
0.179
0.220
0.253
0.248
0.230
0.236

34.015

<0.001
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The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EWG60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW60 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW54 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.
EW30 vs.

EWO01
EW02
EWO03
EWO04
EW12
EWO06
EW36
EWO05
EW24
EW42
EW18
EW48
EW30
EW54
EWO01
EW02
EWO03
EW04
EW12
EW06
EW36
EWO05
EW24
EW42
EW18
EW48
EW30
EWO01
EW02
EWO03
EW04
EW12
EW06
EW36
EWO05
EW24
EW42

Diff of Means

2.622
2411
1.873
1.548
1.245
1.203
1.185
1.171
1.094
1.027
0.831
0.741
0.695
0.540
2.082
1.871
1.333
1.008
0.705
0.663
0.645
0.631
0.554
0.487
0.291
0.201
0.155
1.927
1.716
1.178
0.853
0.550
0.508
0.490
0.476
0.399
0.332

p
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
g
15
5
)
15
46
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

22.302
20.508
15.931
13.167
10.590
10.233
10.079
9.960
9.305
8.736
7.068
6.303
5.912
4.593
17.709
156.914
11.338
8.574
5.997
5.639
5.486
5.367
4.712
4.142
2475
1.710
1.318
16.391
14.596
10.020
7.255
4.678
4.321
4.168
4.049
3.394
2.824

=]
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.003
0.077
<0.001
<0.001
<0.001
<0.001
0.002
0.006
0.009
0.012
0.060
0.183
0.917
0.997
1.000
<0.001
<0.001
<0.001
<0.001
0.065
0.133
0.175
0.214
0.515
0.801

P<0.050

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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EW30 vs.
EW30 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW48 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW18 vs.
EW42 vs.
EW42 vs.
EW42 vs.
EW42 vs.
EWA42 vs.
EWA42 vs.
EW42 vs.
EW42 vs.
EW42 vs.
EW24 vs.
EW24 vs.
EW24 vs.
EW24 vs.
EW24 vs.
EW24 vs.
EW24 vs.
EW24 vs.

EW18
EW48
EWO01
EW02
EWO03
EW04
EW12
EWO06
EW36
EWO05
EW24
EW42
EW18
EWO01
EWO02
EWO03
EWO04
EW12
EWO06
EW36
EWO05
EW24
EW42
EWO01
EWO02
EWO03
EWO04
EW12
EWO06
EW36
EWO05
EW24
EWO01
EWO02
EWO03
EW04
EW12
EWO06
EW36
EWO05

0.136
0.0460
1.881
1.670
1.132
0.807
0.504
0.462
0.444
0.430
0.353
0.286
0.0900
1.791
1.580
1.042
0.717
0.414
0.372
0.354
0.340
0.263
0.196
1.595
1.384
0.846
0.521
0.218
0.176
0.1568
0.144
0.0670
1.528
1.317
0.779
0.454
0.151
0.109
0.0910
0.0770

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
115,
15
15
45
19
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

1.157
0.391
16.000
14.205
9.629
6.864
4.287
3.930
3.777
3.658
3.003
2.433
0.766
15.234
13.439
8.863
6.099
31521
3.164
3.011
2.892
2.237
1.667
13.567
11.772
7.196
4.432
1.854
1.497
1.344
1.225
0.570
12.997
11.202
6.626
3.862
1.284
0.927
0.774
0.655

1.000
1.000
<0.001
<0.001
<0.001
<0.001
0.141
0.258
0.323
0.379
0.720
0.927
1.000
<0.001
<0.001
<0.001
0.002
0.448
0.637
0.715
0.771
0.963
0.998
<0.001
<0.001
<0.001
0.107
0.993
0.999
1.000
1.000
1.000
<0.001
<0.001
<0.001
0.286
1.000
1.000
1.000
1.000

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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EWO05 vs. EWO1 1.451 15 12.342 <0.001 Yes

EWO05 vs. EW02 1.240 15 10.547 <0.001 Yes
EWO05 vs. EW03 0.702 15 5.971 0.002 Yes
EWO05 vs. EW04 0.377 15 3.207 0.615 Do Not Test
EWO05 vs. EW12 0.0740 15 0.629 1.000 Do Not Test
EWO05 vs. EW06 0.0320 15 0.272 1.000 Do Not Test
EWO05 vs. EW36 0.0140 15 0.119 1.000 Do Not Test
EW36 vs. EWO01 1.437 15 12.223 <0.001 Yes
EW36 vs. EW02 1.226 15 10.428 <0.001 Yes
EW36 vs. EW03 0.688 15 5.852 0.003 Yes
EW36 vs. EW04 0.363 15 3.088 0.677 Do Not Test
EW36 vs. EW12 0.0600 1) 0.510 1.000 Do Not Test
EW36 vs. EW06 0.0180 15 0.153 1.000 Do Not Test
EWO06 vs. EWO01 1.419 15 12.070 <0.001 Yes
EWO06 vs. EW02 1.208 15 10.275 <0.001 Yes
EWO06 vs. EW03 0.670 15 5.699 0.005 Yes
EWO06 vs. EW04 0.345 15 2.935 0.752 Do Not Test
EWO06 vs. EW12 0.0420 15 0.357 1.000 Do Not Test
EW12 vs. EW01 1.377 15 11.713 <0.001 Yes
EW12 vs. EW02 1.166 15 9.918 <0.001 Yes
EW12 vs. EW03 0.628 115, 5.342 0.013 Yes
EW12 vs. EW04 0.303 15 2.577 0.890 Do Not Test
EW04 vs. EWO01 1.074 1f] 9.135 <0.001 Yes
EWO04 vs. EW02 0.863 15 7.341 <0.001 Yes
EWO04 vs. EW03 0.325 illS 2.764 0.825 No
EWO03 vs. EW01 0.749 15 6.371 <0.001 Yes
EWO03 vs. EW02 0.538 15 4.576 0.080 No
EW02 vs. EWO1 0.211 15 1.795 0.995 No

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are
enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.
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Venus in coffee

One Way Repeated Measures Analysis of Variance Thursday, August 04, 2011, 13:52:02

Data source: Data 1 in Notebook

Normality Test: Failed (P =<0.001)

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks Thursday, August 04, 2011, 13:52:02

Data source: Data 1 in Notebook

Group N Missing Median 25% 75%
VCO1 10 0 2.375 2.280 2.660
VC02 10 0 2.710 2.530 2.870
VCO03 10 0 3.125 2.860 3.230
VC04 10 0 3.695 3.380 3.810
VCO05 10 0 3.820 3.650 3.980
VCO06 10 0 4.055 3.720 4.250
VC12 10 0 5.370 5.210 5.540
VC18 10 0 6.290 6.020 6.640
VC24 10 0 6.770 6.370 7.150
VC30 10 0 7.140 6.860 7.410
VC36 10 0 7.495 7.170 7.800
VC42 10 0 8.005 7.720 8.360
VC48 10 0 8.470 8.050 8.660
VC54 10 0 8.775 8.720 9.000
VC60 10 0 9.260 8.670 9.530

Chi-square= 137.662 with 14 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance;

there is a statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.



All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison

VC60 vs VCO1
VCB0 vs VCO02
VCB0 vs VCO3
VC60 vs VC04
VC60 vs VCO05
VC60 vs VCO06
VC60 vs VC12
VC60 vs VC18
VC60 vs VC24
VC60 vs VC30
VC60 vs VC36
VC60 vs VC42
VC60 vs VC48
VC60 vs VC54
VC54 vs VCO1
VC54 vs VCO02
VC54 vs VCO3
VC54 vs VC04
VC54 vs VCO05
VC54 vs VCO06
VC54 vs VC12
VC54 vs VC18
VC54 vs VC24
VC54 vs VC30
VC54 vs VC36
VC54 vs VCA42
VC54 vs VC48
VC48 vs VCO1
VC48 vs VCO02
VC48 vs VCO3
VC48 vs VC04
VC48 vs VCO05
VC48 vs VC06
VC48 vs VC12
VC48 vs VC18
VC48 vs VC24
VC48 vs VC30

Diff of Ranks

134.000
128.000
119.000
105.000
97.000
89.000
77.000
65.000
55.500
50.000
37.500
23.000
16.000
9.000
125.000
119.000
110.000
96.000
88.000
80.000
68.000
56.000
46.500
41.000
28.500
14.000
7.000
118.000
112.000
103.000
89.000
81.000
73.000
61.000
49.000
39.500
34.000

q
9.475

9.051
8.415
7.425
6.859
6.293
5.445
4.596
3.924
3.536
2.652
1.626
1.131
0.636
8.839
8.415
7.778
6.788
6.223
5.657
4.808
3.960
3.288
2.899
2.015
0.990
0.495
8.344
7.920
7.283
6.293
5.728
5.162
4.313
3.465
2.793
2.404

P<0.05
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Do Not Test

Do Not Test



VC48 vs VC36
VC48 vs VC42
VC42 vs VCO1
VC42 vs VCO02
VC42 vs VCO3
VC42 vs VC04
VC42 vs VC05
VC42 vs VC06
VC42 vs VC12
VC42 vs VC18
VC42 vs VC24
VC42 vs VC30
VC42 vs VC36
VC36 vs VCO1
VC36 vs VCO02
VC36 vs VCO3
VC36 vs VC04
VC36 vs VCO05
VC36 vs VCO06
VC36 vs VC12
VC36 vs VC18
VC36 vs VC24
VC36 vs VC30
VC30 vs VCO1
VC30 vs VCO02
VC30 vs VCO03
VC30 vs VC04
VC30 vs VCO05
VC30 vs VC06
VC30 vs VC12
VC30 vs VC18
VC30 vs VC24
VC24 vs VCO1
VC24 vs VC02
VC24 vs VCO3
VC24 vs VC04
VC24 vs VCO05
VC24 vs VCO06
VC24 vs VC12
VC24 vs VC18

21.500
7.000
111.000
105.000
96.000
82.000
74.000
66.000
54.000
42.000
32.500
27.000
14.500
96.500
90.500
81.500
67.500
59.500
51.500
39.500
27.500
18.000
12.500
84.000
78.000
69.000
55.000
47.000
39.000
27.000
15.000
5.500
78.500
72.500
63.500
49.500
41.500
33.500
21.500
9.500

1.520
0.495
7.849
7.425
6.788
5.798
5.233
4.667
3.818
2.970
2.298
1.909
1.025
6.824
6.399
5.763
4.773
4.207
3.642
2.793
1.945
1.273
0.884
5.940
IO
4.879
3.889
3.323
2.758
1.909
1.061
0.389
5.551
5.127
4.490
3.500
2.934
2.369
1.520
0.672

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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VC18 vs VCO1
VC18 vs VCO02
VC18 vs VCO3
VC18 vs VC04
VC18 vs VCO05
VC18 vs VCO06
VC18 vs VC12
VC12 vs VCO1
VC12 vs VCO2
VC12 vs VCO3
VC12 vs VCO4
VC12 vs VCO5
VC12 vs VCO06
VCO06 vs VCO1
VCO06 vs VCO02
VCO06 vs VCO3
VCO06 vs VC04
VCO06 vs VCO05
VCO05 vs VCO01
VCO05 vs VCO02
VCO05 vs VCO3
VCO05 vs VC04
VC04 vs VCO1
VC04 vs VCO02
VCO04 vs VCO03
VCO03 vs VCO01
VCO03 vs VCO02
VCO02 vs VCO1

Note: The multiple comparisons on ranks do not include an adjustment for ties.

69.000
63.000
54.000
40.000
32.000
24.000
12.000
57.000
51.000
42.000
28.000
20.000
12.000
45.000
39.000
30.000
16.000

8.000
37.000
31.000
22.000

8.000
29.000
23.000
14.000
15.000

9.000

6.000

4.879
4.455
3.818
2.828
2.263
1.697
0.849
4.031
3.606
2.970
1.980
1.414
0.849
3.182
2.758
2121
1.131
0.566
2.616
2.192
1.556
0.566
2.051
1.626
0.990
1.061
0.636
0.424

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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Venus in red wine

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed (P =0.053)

Equal Variance Test: Passed (P =0.273)

Treatment Name N Missing Mean Std Dev
VW01 10 0 1.957 0.557
VW02 10 0 2.892 0.818
VW03 10 0 3.138 0.899
VW04 10 0 4.716 1.221
VW05 10 0 5.026 1.412
VW06 10 0 5.251 1.362
VW12 10 0 6.589 1.411
VW18 10 0 8.528 1.647
VW24 10 0 9.441 1.873
VW30 10 0 11.738 2.218
VW36 10 0 12.227 2.334
VW42 10 0 13.143 2.224
VW48 10 0 13.016 2.023
VW54 10 0 12.713 1.913
VW60 10 0 12.686 2.641
Source of Variation DF SS MS
Between Subjects 9 334.300 37.144
Between Treatments 14 2447.783 174.842
Residual 126 74.101 0.588
Total 149 2856.183

SEM
0.176
0.259
0.284
0.386
0.447
0.431
0.446
0.521
0.592
0.701
0.738
0.703
0.640
0.605
0.835

297.299

<0.001
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Thursday, August 04, 2011, 13:55:48

The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW42 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW48 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.
VW54 vs.

VW54 vs.

VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW30
VW36
VW60
VW54
VW48
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW30
VW36
VW60
VW54
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW30

Diff of Means

11.186
10.251
10.005
8.427
8.117
7.892
6.554
4.615
3.702
1.405
0.916
0.457
0.430
0.127
11.059
10.124
9.878
8.300
7.990
7.765
6.427
4.488
3.575
1.278
0.789
0.330
0.303
10.756
9.821
9.575
7.997
7.687
7.462
6.124
4.185
3.272
0.975

p
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
il5
.
15
46
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

46.126
42.271
41.256
34.749
33.471
32.543
27.026
19.030
15.265

5.794

3.777

1.884

1718

0.524
45.603
41.747
40.733
34.226
32.947
32.020
26.502
18.507
14.742

5.270

3.254

1.361

1.249
44.353
40.498
39.483
32.976
31.698
30.770
25.253
17.257
13.492

4.020

=]
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.004

0.323

0.992

0.996

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.016

0.590

1.000

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.224

P<0.050

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No
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VW54 vs.
VW54 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW60 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW36 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW30 vs.
VW24 vs.
VW24 vs.
VW24 vs.
VW24 vs.
VW24 vs.
VW24 vs.
VW24 vs.
VW24 vs.

VW36
VW60
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW30
VW36
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW30
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18
VW24
VW01
VW02
VW03
VW04
VW05
VW06
VW12
VW18

0.486
0.0270
10.729
9.794
9.548
7.970
7.660
7.435
6.097
4.158
3.245
0.948
0.459
10.270
9.335
9.089
7.511
7.201
6.976
5.638
3.699
2.786
0.489
9.781
8.846
8.600
7.022
6.712
6.487
5.149
3.210
2.297
7.484
6.549
6.303
4.725
4.415
4.190
2.852
0.913

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
15
15
15
15
15
15
15
iliS
o)
15
15
15
156
15
15
15
15
15
15
15
15
15
15

2.004

0.111
44.242
40.386
39.372
32.865
31.587
30.659
25.141
17.146
13.381

3.909

1.893
42.349
38.494
37.479
30.972
29.694
28.766
23.249
15.253
11.488

2.016
40.333
36.477
35.463
28.956
27.677
26.750
21.232
13.237

9.472
30.861
27.005
25.991
19.484
18.206
17.278
11.760

3.765

0.986

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.266

0.992
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.985
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.328

Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
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VW18 vs. VW01 6.571 15 27.096 <0.001 Yes

VW18 vs. VW02 5.636 15 23.240 <0.001 Yes
VW18 vs. VW03 5.390 15 22.226 <0.001 Yes
VW18 vs. VW04 3.812 15 15.719 <0.001 Yes
VW18 vs. VW05 3.502 15 14.441 <0.001 Yes
VW18 vs. VW06 3.277 15 13.513 <0.001 Yes
VW18 vs. VW12 1.939 15 7.996 <0.001 Yes
VW12 vs. VW01 4.632 15 19.100 <0.001 Yes
VW12 vs. VW02 3.697 15 156.245 <0.001 Yes
VW12 vs. VW03 3.451 15 14.230 <0.001 Yes
VW12 vs. VW04 1.873 15 7.723 <0.001 Yes
VW12 vs. VW05 1.563 11 6.445 <0.001 Yes
VW12 vs. VW06 1.338 15 5.517 0.008 Yes
VW06 vs. VW01 3.294 15 13.583 <0.001 Yes
VW06 vs. VW02 2.359 15 9.728 <0.001 Yes
VW06 vs. VW03 2113 15 8.713 <0.001 Yes
VW06 vs. VW04 0.535 15 2.206 0.967 No
VW06 vs. VW05 0.225 15 0.928 1.000 Do Not Test
VW05 vs. VW01 3.069 15 12.655 <0.001 Yes
VW05 vs. VW02 2.134 15 8.800 <0.001 Yes
VW05 vs. VW03 1.888 115, 7.785 <0.001 Yes
VW05 vs. VW04 0.310 15 1.278 1.000 Do Not Test
VW04 vs. VW01 2.759 15 11.377 <0.001 Yes
VW04 vs. VW02 1.824 15 7.521 <0.001 Yes
VW04 vs. VW03 1.578 19 6.507 <0.001 Yes
VW03 vs. VW01 1.181 o) 4.870 0.042 Yes
VW03 vs. VW02 0.246 15 1.014 1.000 No
VW02 vs. VW01 0.935 15 3.856 0.289 No

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are
enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



Premise in coffee

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test:

Equal Variance Test:

Treatment Name
PCO1
PCO02
PCO03
PC04
PCO05
PC06
PC12
PC18
PC24
PC30
PC36
PC42
PC48
PC54
PC60

Source of Variation
Between Subjects

Between Treatments

Residual

Total

N

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Passed

Passed

Missing

0

O 8 O© O N O ™0 O W Op O\W\O7LN @ B

(P =0.148)

(P =0.027)

Mean
1.346
1.504
1.812
2.346
2.696
2.654
3.765
4.507
4.997
5.271
5.317
5.990
6.338
6.639
7.029

SS
13.046
542.047
5.886
560.979

Std Dev
0.178
0.213
0.146
0.278
0.236
0.308
0.296
0.446
0.475
0.462
0.383
0.432
0.498
0.470
0.500

MS
1.450
38.718
0.0467

SEM
0.0562
0.0674
0.0461
0.0878
0.0746
0.0974
0.0936
0.141
0.150
0.146
0.121
0.137
0.158
0.149
0.1568

828.874

<0.001
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The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC60 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PC54 vs.
PCA48 vs.
PC48 vs.
PCA48 vs.
PCA48 vs.
PC48 vs.
PC48 vs.
PC48 vs.
PC48 vs.
PC48 vs.
PC48 vs.

PCO1
PC02
PCO3
PCO04
PCO06
PCO5
PC12
PC18
PC24
PC30
PC36
PC42
PC48
PC54
PCO1
PCO2
PCO3
PCO04
PCO06
PCO5
PC12
PC18
PC24
PC30
PC36
PC42
PC48
PCO1
PC02
PCO3
PCO04
PCO06
PCO5
PC12
PC18
PC24
PC30

Diff of Means

5.683
5.525
5.217
4.683
4.375
4.333
3.264
2.522
2.032
1.758
1.712
1.039
0.691
0.390
5.293
5.135
4.827
4.293
3.985
3.943
2.874
2132
1.642
1.368
1.322
0.649
0.301
4.992
4.834
4.5626
3.992
3.684
3.642
2.573
1.831
1.341
1.067

p
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
)
15
16
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

83.151
80.839
76.333
68.519
64.013
63.398
47.757
36.901
29.731
256,722
25.049
156.202
10.110

5.706
77.445
75.133
70.626
62.813
58.307
57.692
42.051
31.194
24.025
20.016
19.343

9.496

4.404
73.041
70.729
66.222
58.409
53.903
53.288
37.647
26.790
19.621
15.612

=]
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.005
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.113
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

P<0.050

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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PC48 vs.
PC48 vs.
PC42 vs.
PCA42 vs.
PC42 vs.
PCA42 vs.
PCA42 vs.
PC42 vs.
PCA42 vs.
PCA42 vs.
PC42 vs.
PC42 vs.
PC42 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC36 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC30 vs.
PC24 vs.
PC24 vs.
PC24 vs.
PC24 vs.
PC24 vs.
PC24 vs.
PC24 vs.
PC24 vs.

PC36
PC42
PCO1
PC02
PC03
PC04
PCO06
PC05
PC12
PC18
pPC24
PC30
PC36
PCO1
PC02
PCO03
PCO04
PCO6
PC05
PC12
PC18
PC24
PC30
PCO1
PC02
PC03
PC04
PCO06
PC05
PC12
PC18
pPC24
PCO1
PC02
PC03
PC04
PCO6
PCO05
PC12
PC18

1.021
0.348
4.644
4.486
4178
3.644
3.336
3.294
2.225
1.483
0.993
0.719
0.673
3.971
3.813
3.505
2.971
2.663
2.621
1.552
0.810
0.320
0.0460
3.925
3.767
3.459
2.925
2.617
2.575
1.506
0.764
0.274
3.651
3.493
3.185
2.651
2.343
2.301
1.232
0.490

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
15
15
15
15
15
15
15
iliS
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

14.939

5.092
67.949
65.637
61.130
53.317
48.811
48.196
32.555
21.699
14.529
10.520

9.847
58.102
56.790
51.283
43.470
38.964
38.349
22.708
11.852

4.682

0.673
57.429
55.117
50.610
42.797
38.291
37.676
22.035
11.178

4.009
53.420
51.108
46.601
38.788
34.282
33.667
18.026

7.169

<0.001

0.025
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.064

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.228
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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PC18 vs. PCO1 3.161 15 46.250 <0.001 Yes

PC18 vs. PCO2 3.003 15 43.938 <0.001 Yes
PC18 vs. PCO3 2.695 15 39.432 <0.001 Yes
PC18 vs. PC04 2.161 15 31.619 <0.001 Yes
PC18 vs. PC06 1.853 15 27.112 <0.001 Yes
PC18 vs. PC05 1.811 15 26.498 <0.001 Yes
PC18 vs. PC12 0.742 15 10.857 <0.001 Yes
PC12 vs. PCO1 2.419 15 35.394 <0.001 Yes
PC12 vs. PC02 2.261 15 33.082 <0.001 Yes
PC12 vs. PCO3 1.953 15 28.575 <0.001 Yes
PC12 vs. PC04 1.419 15 20.762 <0.001 Yes
PC12 vs. PCO6 1111 1) 16.256 <0.001 Yes
PC12 vs. PCO5 1.069 15 15.641 <0.001 Yes
PC05 vs. PCO1 1.350 15 19.753 <0.001 Yes
PC05 vs. PCO2 1.192 15 17.441 <0.001 Yes
PC05 vs. PCO3 0.884 15 12.934 <0.001 Yes
PC05 vs. PC04 0.350 15 S 0.023 Yes
PCO05 vs. PCO6 0.0420 15 0.615 1.000 No
PC06 vs. PCO1 1.308 15 19.138 <0.001 Yes
PC06 vs. PCO2 1.150 15 16.826 <0.001 Yes
PC06 vs. PCO3 0.842 15 12.320 <0.001 Yes
PCO06 vs. PC04 0.308 15 4.507 0.093 No
PC04 vs. PCO1 1.000 15 14.632 <0.001 Yes
PC04 vs. PCO2 0.842 15 12.320 <0.001 Yes
PC04 vs. PCO3 0.534 iliS 7.813 <0.001 Yes
PC03 vs. PCO1 0.466 15 6.818 <0.001 Yes
PC03 vs. PCO2 0.308 15 4.507 0.093 No
PC02 vs. PCO1 0.158 15 2.312 0.951 No

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between
means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are
enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not
Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



96

Premise in red wine

One Way Repeated Measures Analysis of Variance Thursday, August 04, 2011, 13:56:26

Data source: Data 1 in Notebook

Normality Test: Failed (P =0.003)

Test execution ended by user request, RM ANOVA on Ranks begun

Friedman Repeated Measures Analysis of Variance on Ranks Thursday, August 04, 2011, 13:56:26

Data source: Data 1 in Notebook

Group N Missing Median 25% 75%
PWO1 10 0 1.915 1.780 2.250
PW02 10 0 2.640 2.430 2.830
PWO03 10 0 3.295 3.160 3.400
PWO04 10 0 4.040 3.860 4.580
PWO05 10 0 4.760 4.720 4.990
PWO06 10 0 4.975 4.490 5.320
PW12 10 0 6.225 5.820 6.520
PW18 10 0 7.245 6.910 7.690
PW24 10 0 8.355 7.940 8.600
PW30 10 0 8.615 8.320 8.970
PW36 10 0 8.975 8.590 9.350
PwW42 10 0 9.395 9.110 9.980
PW48 10 0 9.765 9.400 10.220
PW54 10 0 10.405 10.160 10.640
PW60 10 0 10.585 10.390 10.820

Chi-square= 139.490 with 14 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance;

there is a statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.



All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparison

PW60 vs PW01
PW60 vs PW02
PW60 vs PW03
PW60 vs PW04
PW60 vs PWO05
PW60 vs PW06
PW60 vs PW12
PW60 vs PW18
PW60 vs PW24
PW60 vs PW30
PW60 vs PW36
PW60 vs PW42
PW60 vs PW48
PW60 vs PW54
PW54 vs PW01
PW54 vs PW02
PW54 vs PW03
PW54 vs PW04
PW54 vs PW05
PW54 vs PW06
PW54 vs PW12
PW54 vs PW18
PW54 vs PW24
PW54 vs PW30
PW54 vs PW36
PW54 vs PW42
PW54 vs PW48
PW48 vs PW01
PW48 vs PW02
PW48 vs PWO03
PW48 vs PW04
PW48 vs PW05
PW48 vs PW06
PW48 vs PW12
PW48 vs PW18
PW48 vs PW24

PW48 vs PW30

Diff of Ranks

140.000
129.000
121.000
110.000
96.000
94.000
80.000
70.000
59.000
51.000
40.000
29.000
21.000
10.000
130.000
119.000
111.000
100.000
86.000
84.000
70.000
60.000
49.000
41.000
30.000
19.000
11.000
119.000
108.000
100.000
89.000
75.000
73.000
59.000
49.000
38.000
30.000

q
9.899

9.122
8.556
7.778
6.788
6.647
5.657
4.950
4172
3.606
2.828
2.051
1.485
0.707
9.192
8.415
7.849
7.071
6.081
5.940
4.950
4.243
3.465
2.899
2121
1.344
0.778
8.415
7.637
7.071
6.293
5.303
5.162
4.172
3.465
2.687

2121

P<0.05
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Do Not Test

Do Not Test



PW48 vs PW36
PW48 vs PW42
PW42 vs PW0O1
PW42 vs PW02
PW42 vs PW03
PW42 vs PW04
PW42 vs PW05
PW42 vs PW06
PW42 vs PW12
PW42 vs PW18
PW42 vs PW24
PW42 vs PW30
PW42 vs PW36
PW36 vs PWO01
PW36 vs PW02
PW36 vs PWO03
PW36 vs PW04
PW36 vs PW05
PW36 vs PW06
PW36 vs PW12
PW36 vs PW18
PW36 vs PW24
PW36 vs PW30
PW30 vs PWO1
PW30 vs PW02
PW30 vs PW03
PW30 vs PW04
PW30 vs PW05
PW30 vs PW06
PW30 vs PW12
PW30 vs PW18
PW30 vs PW24
PW24 vs PW01
PW24 vs PW02
PW24 vs PW03
PW24 vs PW04
PW24 vs PW05
PW24 vs PW06
PW24 vs PW12
PW24 vs PW18

19.000
8.000
111.000
100.000
92.000
81.000
67.000
65.000
51.000
41.000
30.000
22.000
11.000
100.000
89.000
81.000
70.000
56.000
54.000
40.000
30.000
19.000
11.000
89.000
78.000
70.000
59.000
45.000
43.000
29.000
19.000
8.000
81.000
70.000
62.000
51.000
37.000
35.000
21.000
11.000

1.344
0.566
7.849
7.071
6.505
5.728
4738
459
3.606
2.899
2.121
1.556
0.778
7.071
6.293
5.728
4.950
3.960
3.818
2.828
2.121
1.344
0.778
6.293
5.515
4.950
4172
3.182
3.041
2.051
1.344
0.566
5.728
4.950
4.384
3.606
2.616
2.475
1.485
0.778

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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PW18 vs PWO1
PW18 vs PW02
PW18 vs PW03
PW18 vs PW04
PW18 vs PW05
PW18 vs PW06
PW18 vs PW12
PW12 vs PWO1
PW12 vs PW02
PW12 vs PW03
PW12 vs PW04
PW12 vs PW05
PW12 vs PW06
PWO06 vs PWO01
PWO06 vs PWO02
PWO06 vs PWO3
PWO06 vs PW04
PWO06 vs PWO5
PWO5 vs PWO1
PWO05 vs PW02
PWO05 vs PWO3
PWO05 vs PW04
PW04 vs PWO1
PW04 vs PW02
PW04 vs PW0O3
PWO03 vs PWO1
PWO03 vs PW02
PWO02 vs PWO1

Note: The multiple comparisons on ranks do not include an adjustment for ties.

70.000
59.000
51.000
40.000
26.000
24.000
10.000
60.000
49.000
41.000
30.000
16.000
14.000
46.000
35.000
27.000
16.000

2.000
44.000
33.000
25.000
14.000
30.000
19.000
11.000
19.000

8.000
11.000

4.950
4.172
3.606
2.828
1.838
1.697
0.707
4.243
3.465
2.899
2121
1.131
0.990
3.253
2.475
1.909
1.131
0.141
SN
2.333
1.768
0.990
2121
1.344
0.778
1.344
0.566
0.778

Yes

No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
No

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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Filtek Z350 XT in coffee

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed (P> 0.200)

Equal Variance Test: Passed (P =0.037)

Treatment Name N Missing Mean Std Dev
ZCO01 10 0 1.954 0.600
ZC02 10 0 2.431 0.695
ZC03 10 0 2.888 0.728
ZC04 10 0 3.172 0.769
ZC05 10 0 3.567 0.754
ZC06 10 0 3.814 0.784
ZC12 10 0 5.167 0.929
ZC18 10 0 6.221 0.854
ZC24 10 0 7.070 1.004
ZC30 10 0 7.893 0.937
ZC36 10 0 8.274 1.033
ZC42 10 0 8.599 1.006
ZC48 10 0 8.879 1.107
ZC54 10 0 9.071 1.154
ZC60 10 0 9.474 1.252
Source of Variation DF SS MS
Between Subjects 9 99.416 11.046
Between Treatments 14 1045.182 74.656
Residual 126 16.032 0.127
Total 149 1160.630

SEM

0.190
0.220
0.230
0.243
0.238
0.248
0.294
0.270
0.317
0.296
0.327
0.318
0.350
0.365
0.396

586.732

<0.001
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Thursday, August 04, 2011, 13:563:35

The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC60 vs.
ZC54 vs.
ZC54 vs.
ZCb4 vs.
ZC54 vs.
ZC54 vs.
ZC54 vs.
ZC54 vs.
ZC54 vs.

ZC5h4 vs.

ZC54 vs.
ZC54 vs.
ZC54 vs.
ZC54 vs.

ZC48 vs.

ZC48 vs.
ZCA48 vs.
ZCA48 vs.
ZCA48 vs.
ZCA48 vs.
ZCA48 vs.
ZCA48 vs.
ZC48 vs.
ZC48 vs.

ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZC30
ZC36
ZC42
ZC48
ZC54
ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZC30
ZC36
2C42
ZC48
ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZC30

Diff of Means

7.520
7.043
6.586
6.302
5.907
5.660
4.307
3.253
2.404
1.581
1.200
0.875
0.595
0.403
717
6.640
6.183
5.899
5.504
5.257
3.904
2.850
2.001
1.178
0.797
0.472
0.192
6.925
6.448
5.991
5.707
5.312
5.065
3.712
2.658
1.809
0.986

p
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
S
15
16
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

66.666
62.438
58.386
55.868
52.367
50.177
38.182
28.838
21.312
14.016
10.638

7.757

5.275

33573
63.094
58.865
54.813
52.296
48.794
46.604
34.610
25.266
17.739
10.443

7.066

4.184

1.702
61.391
57.163
53.111
50.594
47.092
44.902
32.908
23.564
16.037

8.741

=]
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.016

0.421
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.170

0.997
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

P<0.050

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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ZC48 vs.
ZCA48 vs.
ZCA42 vs.
ZC42 vs.
ZCA2 vs.
ZC42 vs.
ZC42 vs.
ZC42 vs.
ZC42 vs.
ZC42 vs.
ZCA42 vs.
ZCA42 vs.
ZC42 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC36 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC30 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.
ZC24 vs.

ZC36
ZC42
ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZC30
ZC36
ZCO01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZC30
ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18
ZC24
ZCO01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZC18

0.605
0.280
6.645
6.168
5711
5.427
5.032
4.785
3.432
2.378
1.5629
0.706
0.325
6.320
5.843
5.386
5.102
4.707
4.460
3.107
2.053
1.204
0.381
5.939
5.462
5.005
4.721
4.326
4.079
2.726
1.672
0.823
5.116
4.639
4.182
3.898
3.503
3.256
1.903
0.849

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
15
15
15
15
15
15
15
iliS
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15

5.363

2.482
58.909
54.681
50.629
48.111
44.610
42.420
30.425
21.081
13.655

6.259

2.881
56.028
51.799
47.748
45.230
41.728
39.539
27.544
18.200
10.674

3.378
52.650
48.422
44.370
41.853
38.351
36.161
24167
14.823

7.296
45.354
41.126
37.074
34.557
31.065
28.865
16.870

7.527

0.013

0.916
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.776
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.524
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Yes
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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ZC18 vs.
ZC18 vs.
ZC18 vs.
ZC18 vs.
ZC18 vs.
ZC18 vs.
ZC18 vs.
ZC12 vs.
ZC12 vs.
ZC12 vs.
ZC12 vs.
ZC12 vs.
ZC12 vs.
ZC06 vs.
ZC06 vs.
ZCO06 vs.
ZCO06 vs.
ZC06 vs.
ZCO05 vs.
ZCO05 vs.
ZCO05 vs.
ZCO05 vs.
ZC04 vs.
ZC04 vs.
ZC04 vs.
ZC03 vs.
ZC03 vs.
ZC02 vs.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between

means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are

ZC01
ZC02
ZC03
ZC04
ZC05
ZC06
ZC12
ZCO01
ZC02
ZC03
ZC04
ZC05
ZC06
ZCO01
ZC02
ZC03
ZC04
ZC05
ZCO01
ZC02
ZC03
ZC04
ZC01
ZC02
ZC03
ZC01
ZC02
ZC01

4.267
3.790
3.333
3.049
2.654
2.407
1.054
3.213
2.736
2.279
1.995
1.600
1.353
1.860
1.383
0.926
0.642
0.247
1.613
1.136
0.679
0.395
1.218
0.741
0.284
0.934
0.457
0.477

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
15
16,
15
15
15
15
15
iliS
o)
15
15

37.828
33.599
29.5648
27.030
23.528
21.339
9.344
28.484
24.255
20.204
17.686
14.184
11.995
16.489
12.261
8.209
5.691
2.190
14.300
10.071
6.019
3.502
10.798
6.569
2.518
8.280
4.051
4.229

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.005

0.969
<0.001
<0.001

0.002

0.458
<0.001
<0.001

0.906
<0.001

0.213

0.157

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yes

No
Yes
Yes

No
Yes

No

No
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enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not

Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



Filtek Z350 XT in red wine

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed (P =0.132)
Equal Variance Test: Passed (P =0.186)
Treatment Name N Missing Mean
ZWO01 10 0 5.984
ZW02 10 0 7.835
ZW03 10 0 9.037
ZW04 10 0 11.073
ZW05 10 0 11.768
ZW06 10 0 12.827
ZW12 10 0 17.249
ZW18 10 0 19.679
ZW24 10 0 22.916
ZW30 10 0 24.764
ZW36 10 0 26.538
ZW42 10 0 28.022
ZW48 10 0 27.862
ZW54 10 0 29.626
ZW60 10 0 29.127
Source of Variation DF SS
Between Subjects 9 3314.996
Between Treatments 14 10308.547
Residual 126 525.262
Total 149 14148.805

Std Dev
2.746
2.926
2.835
4.509
4.537
4.802
5.099
4.703
6.448
6.064
6.900
6.630
5.875
6.617
6.500

MS
368.333
736.325

4.169

SEM

0.868
0.925
0.897
1.426
1.435
1.519
1.613
1.487
2.039
1.918
2.182
2.097
1.858
2.092
2.055

176.630

<0.001
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Thursday, August 04, 2011, 13:59:04

The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

Z\W54 vs.
Z\W54 vs.
Z\W54 vs.
ZW54 vs.
ZW54 vs.
ZW54 vs.
ZW54 vs.
ZW54 vs.
Z\W54 vs.
Z\W54 vs.
ZW54 vs.
ZW54 vs.
ZW54 vs.
ZW54 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
ZW60 vs.
Z\WA42 vs.
ZWA42 vs.
Z\W42 vs.
Z\W42 vs.
ZWA2 vs.
ZWA42 vs.
ZW42 vs.
ZWA42 vs.
ZWA42 vs.

ZWA42 vs.

ZWO01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18
ZW24
ZW30
ZW36
ZW48
ZW42
ZW60
ZWO01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18
ZW24
ZW30
ZW36
ZW48
ZW42
ZW01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18
ZW24
ZW30

Diff of Means

23.642
21.791
20.589
18.553
17.858
16.799
12.377
9.947
6.710
4.862
3.088
1.764
1.604
0.499
23.143
21.292
20.090
18.054
17.359
16.300
11.878
9.448
6.211
4.363
2.589
1.265
1.105
22.038
20.187
18.985
16.949
16.254
15.195
10.773
8.343
5.106
3.258

p
15

15
15
15
15
15
15
15
A,
15
15
15
15
15
15
15
15
15
[
15
16
18
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

36.617
33.750
31.888
28.735
27.659
26.018
19.170
15.406
10.392
7.530
4.783
2.732
2.484
0.773
35.844
32.977
31.116
27.962
26.886
25.246
18.397
14.633
9.620
6.757
4.010
1.959
1.711
34.133
31.266
29.404
26.251
26174
23.534
16.685
12.922
7.908
5.046

=]
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.051

0.837

0.915

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.228

0.989

0.997
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.028

P<0.050

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Z\W42 vs.
ZW42 vs.
ZW48 vs.
ZW48 vs.
ZW48 vs.
ZW48 vs.
Z\W48 vs.
Z\W48 vs.
ZW48 vs.
ZW48 vs.
ZW48 vs.
ZW48 vs.
Z\W48 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW36 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
ZW30 vs.
Z\W24 vs.
Z\W24 vs.
Z\W24 vs.
ZW24 vs.
Z\W24 vs.
ZW24 vs.
ZW24 vs.
Z\W24 vs.

Z\W36
ZW48
ZWO01
ZW02
ZW03
ZW04
ZW05
ZWO06
ZW12
ZW18
ZW24
ZW30
ZW36
ZWO01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18
ZW24
ZW30
ZW01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18
ZW24
ZW01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZW18

1.484
0.160
21.878
20.027
18.825
16.789
16.094
15.035
10.613
8.183
4.946
3.098
1.324
20.554
18.703
17.501
15.465
14.770
13.711
9.289
6.859
3.622
1.774
18.780
16.929
1584
13.691
12.996
11.937
7.515
5.085
1.848
16.932
15.081
13.879
11.843
11.148
10.089
5.667
3.237

15
15
15
15
15
15
15
15
15
15
15
119)
15
15
15
15
15
15
15
15
15
15
15
15
19
o)
15
15
15
15
15
15
15
15
15
15
15
15
15
15

2.298

0.248
33.885
31.018
29.156
26.003
24.927
23.286
16.437
12.674

7.660

4.798

2.051
31.834
28.967
27.106
23.952
22.876
21.236
14.387
10.623

5.610

2.748
29.087
26.220
24.358
21.205
20.128
18.488
11.639

7.876

2.862
26.224
23.358
21.496
18.343
17.266
15.626

8.777

5.013

0.953

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.050

0.983
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.006

0.831
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.784
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.030

Do Not Test
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Do Not Test
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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ZW18 vs.
ZW18 vs.
ZW18 vs.
ZW18 vs.
ZW18 vs.
ZW18 vs.
Z\W18 vs.
ZW12 vs.
ZW12 vs.
ZW12 vs.
ZW12 vs.
ZW12 vs.
ZW12 vs.
ZWO06 vs.
ZWO06 vs.
ZW06 vs.
ZWO06 vs.
ZW06 vs.
ZWO05 vs.
ZWO05 vs.
ZWO05 vs.
ZWO05 vs.
ZW04 vs.
ZW04 vs.
ZW04 vs.
ZWO03 vs.
ZWO03 vs.

ZWO02 vs.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between

means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are

ZWO01
ZW02
ZW03
ZW04
ZW05
ZW06
ZW12
ZWO01
ZW02
ZW03
ZW04
ZW05
ZW06
ZWO01
ZW02
ZW03
ZW04
ZW05
ZW01
ZW02
ZW03
ZW04
ZWO01
ZW02
ZW03
ZWO01
ZW02
ZWO01

13.695
11.844
10.642
8.606
7.911
6.852
2.430
11.265
9.414
8.212
6.176
5.481
4.422
6.843
4.992
3.790
1.754
1.059
5.784
3.933
2.731
0.695
5.089
3.238
2.036
3.053
1.202
1.851

15
15
15
15
15
15
15
15
15
15
15
1)
15
15
15
15
15
15
15
15
15
15
15
45
15
15
15
15

21.211
18.344
16.482
13.329
12.253
10.612
3.764
17.447
14.580
12.719
9.565
8.489
6.849
10.598
7.732
5.870
2,717
1.640
8.958
6.091
4.230
1.076
7.882
5:045
3.153
4.729
1.862
2.867

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.329
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.003
0.843
0.998
<0.001
0.002
0.157
1.000
<0.001
0.030
0.643
0.058
0.993
0.782

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Yes

Yes

No

Do Not Test
Yes

Yes

Do Not Test
No

Do Not Test

Do Not Test
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enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not

Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



Filtek P90 in coffee

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed
Equal Variance Test: Passed
Treatment Name N Missing
SCO1 10 0
SC02 10 0
SC03 10 0
SCo04 10 0
SC05 10 0
SC06 10 0
SC12 10 0
SC18 10 0
SC24 10 0
SC30 10 0
SC36 10 0
SC42 10 0
SC48 10 0
SCh54 10 0
SC60 10 0
Source of Variation DF
Between Subjects 9
Between Treatments 14
Residual 126
Total 149

(P >0.200)

(P=0.731)

Mean
0.746
1.036
1.010
0.744
1.113
1.011
0.807
1.114
1.232
0.973
1.048
1.157
1.262
1.275
1.448

SS
5.315
5.576

13.303
24.193

Std Dev

MS
0.591
0.398
0.106

0.364
0.418
0.399
0.404
0.391
0.305
0.400
0.293
0.366
0.349
0.444
0.203
0.387
0.329
0.443

3.772

SEM
0.115
0.132
0.126
0.128
0.124
0.0963
0.127
0.0926
0.116
0.110
0.140
0.0643
0.122
0.104
0.140

<0.001
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Thursday, August 04, 2011, 13:54:11

The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 0.991

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison Diff of Means p q P

SC60 vs. SCo04 0.704 15 6.852 <0.001
SC60 vs. SCO1 0.702 15 6.832 <0.001
SC60 vs. SC12 0.641 15 6.238 <0.001
SC60 vs. SC30 0.475 15 4.623 0.073
SC60 vs. SC03 0.438 15 4.263 0.148
SC60 vs. SC06 0.437 15 4.253 0.150
SC60 vs. SC02 0.412 15 4.010 0.228
SC60 vs. SC36 0.400 15 3.893 0.273
SC60 vs. SCO5 0.335 15 3.260 0.586
SC60 vs. SC18 0.334 15 3.251 0.592
SC60 vs. SC42 0.291 15 2.832 0.797
SC60 vs. SC24 0.216 15 2.102 0.978
SC60 vs. SC48 0.186 15 1.810 0.995
SC60 vs. SC54 0.173 15 1.684 0.998
SC54 vs. SC04 0.531 15 5.168 0.021
SC54 vs. SCO1 0.529 15 5.148 0.022
SC54 vs. SC12 0.468 15 4,555 0.084
SC54 vs. SC30 0.302 15 2.939 0.750
SC54 vs. SCO3 0.265 15 2.579 0.889
SC54 vs. SC06 0.264 15 2.569 0.892
SC54 vs. SC02 0.239 15 2.326 0.949
SCb54 vs. SC36 0.227 18 2.209 0.967
SC54 vs. SCO05 0.162 15 1.577 0.999
SC54 vs. SC18 0.161 15 1.567 0.999
SC54 vs. SC42 0.118 15 1.148 1.000
SC54 vs. SC24 0.0430 15 0.418 1.000
SC54 vs. SC48 0.0130 15 0.127 1.000
SC48 vs. SC04 0.518 15 5.041 0.028
SC48 vs. SCO1 0.516 15 5.022 0.030
SC48 vs. SC12 0.455 15 4.428 0.108
SC48 vs. SC30 0.289 15 2.813 0.805
SC48 vs. SCO3 0.252 15 2.453 0.923
SC48 vs. SC06 0.251 15 2.443 0.925
SC48 vs. SC02 0.226 15 2.200 0.968
SC48 vs. SC36 0.214 15 2.083 0.980
SC48 vs. SC05 0.149 15 1.450 1.000

SC48 vs. SC18 0.148 15 1.440 1.000

P<0.050
Yes
Yes
Yes
No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Yes
Yes
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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SC48 vs.
SC48 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC24 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC42 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SC18 vs.
SCO05 vs.
SCO5 vs.
SCO5 vs.
SCO5 vs.
SCO05 vs.
SCO05 vs.
SCO05 vs.
SCO05 vs.

SC42
SC24
SC04
SCO1
SC12
SC30
SCO03
SCo06
SCO02
SC36
SC05
SC18
SC42
SCo4
SCo1
SC12
SC30
SC03
SC06
SC02
SC36
SC05
SC18
SC04
SCO1
SC12
SC30
SCo03
SCo6
SCO02
SC36
SCO05
SC04
SCOo1
SC12
SC30
SCO03
SC06
SC02
SC36

0.105
0.0300
0.488
0.486
0.425
0.259
0.222
0.221
0.196
0.184
0.119
0.118
0.0750
0.413
0.411
0.350
0.184
0.147
0.146
0.121
0.109
0.0440
0.0430
0.370
0.368
0.307
0.141
0.104
0.103
0.0780
0.0660
0.00100
0.369
0.367
0.306
0.140
0.103
0.102
0.0770
0.0650

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
156
15
15
15
15
15
15
19
o)
15
15
15
15
15
15
15
15
15
15
15
15
15
15

1.022
0.292
4.749
4.730
4.136
2.521
2.161
2.151
1.908
1.791
1.158
1.148
0.730
4.019
4.000
3.406
1.791
1.431
1.421
1.178
1.061
0.428
0.418
3.601
3.581
2.988
1.372
1.012
1.002
0.759
0.642
0.00973
3.591
3.572
2.978
1.363
1.002
0.993
0.749
0.633

1.000
1.000
0.055
0.058
0.185
0.906
0.972
0.973
0.991
0.995
1.000
1.000
1.000
0.224
0.231
0.508
0.995
1.000
1.000
1.000
1.000
1.000
1.000
0.407
0.417
0.727
1.000
1.000
1.000
1.000
1.000
1.000
0.412
0.422
0.731
1.000
1.000
1.000
1.000
1.000

Do Not Test
Do Not Test

No
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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SC36 vs.
SC36 vs.
SC36 vs.
SC36 vs.
SC36 vs.
SC36 vs.
SC36 vs.
SC02 vs.
SC02 vs.
SC02 vs.
SCO02 vs.
SCO02 vs.
SC02 vs.
SCO6 vs.
SCO06 vs.
SCO06 vs.
SCO06 vs.
SCO06 vs.
SCO03 vs.
SCO3 vs.
SCO3 vs.
SCO3 vs.
SC30 vs.
SC30 vs.
SC30 vs.
SC12 vs.
SC12 vs.
SCO1 vs.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between

means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are

SC04
SCO1
SC12
SC30
SCO03
SC06
SCO02
SC04
SCO1
SC12
SC30
SCO03
SCO06
SCo4
SCo1
SC12
SC30
SC03
SC04
SCO1
SC12
SC30
SC04
SCO1
SC12
SC04
SCO1
SC04

0.304
0.302
0.241
0.0750
0.0380
0.0370
0.0120
0.292
0.290
0.229
0.0630
0.0260
0.0250
0.267
0.265
0.204
0.0380
0.001000
0.266
0.264
0.203
0.0370
0.229
0.227
0.166
0.0630
0.0610
0.00200

15
15
15
15
15
15
15
15
15
15
15
11
15
15
15
15
15
156
15
15
15
15
15
15
19
o)
15
15

2.959
2.939
2.345
0.730
0.370
0.360
0.117
2.842
2.822
2.229
0.613
0.253
0.243
2.599
2.579
1.985
0.370
0.00973
2.589
2.569
1.976
0.360
2.229
2.209
1.616
0.613
0.594
0.0195

0.741
0.750
0.945
1.000
1.000
1.000
1.000
0.793
0.801
0.964
1.000
1.000
1.000
0.883
0.889
0.987
1.000
1.000
0.886
0.892
0.988
1.000
0.964
0.967
0.998
1.000
1.000
1.000

Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test
Do Not Test

Do Not Test
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enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not

Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.



Filtek P90 in red wine

One Way Repeated Measures Analysis of Variance

Data source: Data 1 in Notebook

Normality Test: Passed
Equal Variance Test: Passed
Treatment Name N Missing
SWo1 10 0
SW02 10 0
SWO03 10 0
SWo04 10 0
SWO05 10 0
SW06 10 0
Swi12 10 0
Swi18 10 0
SW24 10 0
SW30 10 0
SW36 10 0
SW42 10 0
Sw48 10 0
SwWs4 10 0
SW60 10 0
Source of Variation DF
Between Subjects 9
Between Treatments 14
Residual 126
Total 149

(P=0.110)

(P=0.015)

Mean
1.625
2.210
2.502
3.698
4.124
4314
3.218
2.888
3.332
3.818
5.088
4.893
5.245
5.217
5.077

SS
84.808
192.890
29.642
307.340

Std Dev
0.536
0.633
0.566
0.985
1.004
0.964
0.708
0.768
0.890
0.866
0.996
1.017
1.095
0.961
1.420

MS
9.423
13.778
0.235

SEM
0.169
0.200
0.179
0.312
0.317
0.305
0.224
0.243
0.282
0.274
0.315
0.321
0.346
0.304
0.449

58.567

<0.001
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The differences in the mean values among the treatment groups are greater than would be expected by chance; there

is a statistically significant difference (P = <0.001). To isolate the group or groups that differ from the others use a

multiple comparison procedure.

Power of performed test with alpha = 0.050: 1.000

All Pairwise Multiple Comparison Procedures (Tukey Test):



Comparisons for factor:

Comparison

SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SWA48 vs.
SWA48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW48 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW54 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.
SW36 vs.

SW01
SWo2
SW03
SW18
SW12
Sw24
SWo04
SW30
SW05
SW06
SW42
SW60
SW36
SWb4
SWO1
SWo2
SW03
SW18
SW12
SW24
SwWo4
SW30
SW05
SW06
SW42
SW60
SW36
SWO1
SwWo2
SW03
SW18
SW12
SW24
SWo4
SW30
SW05
SW06

Diff of Means

3.620
3.035
2.743
2.357
2.027
1.913
1.547
1.427
1.121
0.931
0.352
0.168
0.157
0.0280
3.5692
3.007
2.715
2.329
1.999
1.885
1.519
1.399
1.093
0.903
0.324
0.140
0.129
3.463
2.878
2.586
2.200
1.870
1.756
1.390
1.270
0.964
0.774

p
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
5
.
15
46
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

23.602
19.788
17.884
156.367
13.216
12.472
10.086
9.304
7.309
6.070
2.295
1.095
1.024
0.183
23.419
19.605
17.701
15.185
13.033
12.290
9.904
9.121
7.126
5.887
2112
0.913
0.841
22.578
18.764
16.860
14.344
12.192
11.449
9.063
8.280
6.285
5.046

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.002

0.954

1.000

1.000

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.003

0.977

1.000

1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.028

P<0.050

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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SW36 vs.
SW36 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SW60 vs.
SWE0 vs.
SWE0 vs.
SW60 vs.
SW42 vs.
SW42 vs.
SW42 vs.
SW42 vs.
SW42 vs.
SWA42 vs.
SW42 vs.
SW42 vs.
SW42 vs.
SW42 vs.
SWO06 vs.
SWO06 vs.
SWO06 vs.
SWO06 vs.
SWO06 vs.
SWO06 vs.
SWO6 vs.
SWO06 vs.
SWO6 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.
SWO05 vs.

Sw42
SW60
SWO1
SW02
SW03
SW18
SWi12
Sw24
SW04
SW30
SW05
SW06
Sw42
SWO1
SWo02
SW03
SW18
SW12
Sw24
SWo4
SW30
SW05
SW06
SWO1
SWo02
SW03
SW18
SW12
Sw24
SWo04
SW30
SW05
SWO01
SWo02
SW03
Sw18
SW12
SW24
SW04
SW30

0.195
0.0110
3.452
2.867
2.575
2.189
1.859
1.745
1.379
1.259
0.953
0.763
0.184
3.268
2.683
2.391
2.005
1.675
1.561
1.195
1.075
0.769
0.579
2.689
2.104
1.812
1.426
1.096
0.982
0.616
0.496
0.190
2.499
1.914
1.622
1.236
0.906
0.792
0.426
0.306

15
15
15
15
15
15
15
15
15
15
15
1)
15
15
15
15
15
15
15
15
115,
15
1f]
45
illS
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

1.271
0.0717
22.506
18.692
16.788
14.272
12.120
11.377
8.991
8.208
6.213
4.975
1.200
21.307
17.493
15.589
13.072
10.921
10177
7.791
7.009
5.014
3.775
17.532
13.718
11.814
9.297
7.146
6.402
4.016
3.234
1.239
16.293
12.479
10.575
8.058
5.907
5.164
2777
1.995

1.000
1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.001
0.033
1.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.030
0.324
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.225
0.601
1.000
<0.001
<0.001
<0.001
<0.001
0.003
0.021
0.820
0.987

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Yes

Yes

Do Not Test

Do Not Test
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SW30 vs.
SW30 vs.
SW30 vs.
SW30 vs.
SW30 vs.
SW30 vs.
SW30 vs.
SW04 vs.
SW04 vs.
SW04 vs.
SWO04 vs.
SWO04 vs.
SWO04 vs.
SW24 vs.
SW24 vs.
SW24 vs.
SW24 vs.
SW24 vs.
SW12 vs.
SW12 vs.
SW12 vs.
SW12 vs.
SW18 vs.
SW18 vs.
SW18 vs.
SWO03 vs.
SWO03 vs.
SWO02 vs.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that
enclose that comparison. For example, if you had four means sorted in order, and found no difference between

means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are

SW01
SW02
SW03
SW18
SW12
Sw24
SWo4
SW01
SW02
SW03
SW18
SW12
Sw24
SW01
SWo02
SW03
SW18
SW12
SW01
SWo02
SW03
SW18
SW01
SW02
SW03
SW01
SW02
SW01

2.193
1.608
1.316
0.930
0.600
0.486
0.120
2.073
1.488
1.196
0.810
0.480
0.366
1.707
1.122
0.830
0.444
0.114
1.593
1.008
0.716
0.330
1.263
0.678
0.386
0.877
0.292
0.585

15
15
15
15
15
15
15
15
15
16
15
11
15
15
15
15
15
15
15
15
15
15
15
15
19
o)
15
15

14.298
10.484
8.580
6.063
3.912
3.169
0.782
13.516
9.701
7.798
5.281
3.129
2.386
11.129
(.316
5.411
2.895
0.743
10.386
6.572
4.668
2.162
8.234
4.420
2.517
5.718
1.904
3.814

<0.001
<0.001
<0.001
0.002
0.265
0.635
1.000
<0.001
<0.001
<0.001
0.016
0.656
0.937
<0.001
<0.001
0.011
0.770
1.000
<0.001
<0.001
0.066
0.973
<0.001
0.110
0.907
0.005
0.991
0.306

Yes

Yes

Yes

Yes

No

Do Not Test
Do Not Test
Yes

Yes

Yes

Yes

Do Not Test
Do Not Test
Yes

Yes

Yes

No

Do Not Test
Yes

Yes

No

Do Not Test
Yes

No

Do Not Test
Yes

Do Not Test

No
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enclosed by 4 vs. 2: 4 32 1). Note that not testing the enclosed means is a procedural rule, and a result of Do Not

Test should be treated as if there is no significant difference between the means, even though one may appear to

exist.
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SPLIT FILE SEPARATE BY drink composite.

NPAR TESTS

/K-S(NORMAL)=Dsorbtion

/MISSING ANALYSIS.

NPar Tests

Notes
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Output Created
Comments

Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data
File

Definition of Missing

Cases Used

Processor Time
Elapsed Time

Number of Cases Allowed?®

16-4.n.-2554, 21 wiitm 46 wii

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Absorption.sav
DataSetl
<none>
<none>
drink, composite
50

User-defined missing values are
treated as missing.
Statistics for each test are based on alll
cases with valid data for the variable(s)
used in that test.
NPAR TESTS
/K-S(NORMAL)=Dsorbtion
IMISSING ANALYSIS.

00 00:00:00.000
00 00:00:00.000
196608

a. Based on availability of workspace memory.



[DataSet1] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Absorption.sav

drink = coffee, composite = Estelite Sigma

One-Sample Kolmogorov-Smirnov Test®

Dsorbtion
N 5
Normal Parameters®” Mean 18.5900
Std. Deviation .66004
Most Extreme Differences  Absolute .185
Positive .185
Negative -.184
Kolmogorov-Smirnov Z 413
Asymp. Sig. (2-tailed) .996
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Estelite Sigma
drink = coffee, composite = Venus
One-Sample Kolmogorov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®® Mean 22.1380
Std. Deviation 1.00934
Most Extreme Differences Absolute .168
Positive .153
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Negative -.168
Kolmogorov-Smirnov Z .375
Asymp. Sig. (2-tailed) .999
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Venus
drink = coffee, composite = Premise
One-Sample Kolmogorov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®® Mean 16.8820
Std. Deviation .43586
Most Extreme Differences Absolute .259
Positive .226
Negative -.259
Kolmogorov-Smirnov Z .578
Asymp. Sig. (2-tailed) .892
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Premise
drink = coffee, composite = Z350XT
One-Sample KoImog_;orov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®” Mean 26.6600
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Std. Deviation .28425
Most Extreme Differences  Absolute .230
Positive .154
Negative -.230
Kolmogorov-Smirnov Z .515
Asymp. Sig. (2-tailed) .954
a. Test distribution is Normal.
b. Calculated from data.
c. drink = coffee, composite = Z350XT
drink = coffee, composite = P90
One-Sample Kolmogorov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®® Mean 8.8380
Std. Deviation .75592
Most Extreme Differences Absolute .224
Positive .224
Negative -.140
Kolmogorov-Smirnov Z .500
Asymp. Sig. (2-tailed) .964

a. Test distribution is Normal.
b. Calculated from data.

c. drink = coffee, composite = P90

drink =red wine, composite = Estelite Sigma

One-Sample Kolmogorov-Smirnov Test®
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Dsorbtion
N 5
Normal Parameters®® Mean 20.3960
Std. Deviation .73166
Most Extreme Differences Absolute .227
Positive .227
Negative -.226
Kolmogorov-Smirnov Z .508
Asymp. Sig. (2-tailed) .958
a. Test distribution is Normal.
b. Calculated from data.
c. drink = red wine, composite = Estelite Sigma
drink =red wine, composite = Venus
One-Sample Kolmogorov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®” Mean 24.0600
Std. Deviation 1.04587
Most Extreme Differences  Absolute .273
Positive .217
Negative -.273
Kolmogorov-Smirnov Z 611
.849

Asymp. Sig. (2-tailed)

a. Test distribution is Normal.
b. Calculated from data.

c. drink = red wine, composite = Venus

drink =red wine, composite = Premise
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One-Sample Kolmogorov-Smirnov Test

Dsorbtion
N 5
Normal Parameters®” Mean 17.4120
Std. Deviation .31068
Most Extreme Differences  Absolute .200
Positive .200
Negative -.174
Kolmogorov-Smirnov Z 448
Asymp. Sig. (2-tailed) .988
a. Test distribution is Normal.
b. Calculated from data.
¢. drink = red wine, composite = Premise
drink = red wine, composite = Z350XT
One-Sample Kolmogorov-Smirnov Test®
Dsorbtion
N 5
Normal Parameters®® Mean 27.2040
Std. Deviation .58205
Most Extreme Differences Absolute .175
Positive .175
Negative -.145
Kolmogorov-Smirnov Z 391
Asymp. Sig. (2-tailed) .998

a. Test distribution is Normal.

b. Calculated from data.

c. drink = red wine, composite = Z350XT
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drink = red wine, composite = P90

One-Sample Kolmogorov-Smirnov Test®

Dsorbtion

N

Normal Parameters®” Mean
Std. Deviation

Most Extreme Differences Absolute
Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

5
8.0040
.57864

.232
.217
-.232
.518
.951

a. Test distribution is Normal.
b. Calculated from data.

c. drink = red wine, composite = P90

SPLIT FILE OFF.

UNIANOVA Dsorbtion BY drink composite
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/PRINT=DESCRIPTIVE
/CRITERIA=ALPHA(.05)

/DESIGN=drink composite drink*composite.

Univariate Analysis of Variance

Notes
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Output Created

16-a.n.-2554, 21 wiim 47 wi



Comments

Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter
Weight
Split File

N of Rows in Working Data

File

Definition of Missing

Cases Used

Processor Time

Elapsed Time

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Absorption.sav
DataSetl
<none>
<none>
<none>
50

User-defined missing values are
treated as missing.
Statistics are based on all cases with
valid data for all variables in the model.
UNIANOVA Dsorbtion BY drink
composite
/IMETHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/PRINT=DESCRIPTIVE
/CRITERIA=ALPHA(.05)
/DESIGN=drink composite

drink*composite.

00 00:00:00.015
00 00:00:00.017
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[DataSet1] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Absorption.sav

Between-Subjects Factors

Value Label
drink 1 coffee 25
2 red wine 25
composite 1 Estelite 10
Sigma
2 Venus 10
3 Premise 10




Z350XT
P90

10
10

Descriptive Statistics

Dependent Variable:Dsorbtion

drink composite Mean Std. Deviation N
coffee Estelite Sigma 18.5900 .66004 5

Venus 22.1380 1.00934 5

Premise 16.8820 .43586 5

Z350XT 26.6600 .28425 5

P90 8.8380 .75592 5

Total 18.6216 6.08215 25
red wine  Estelite Sigma 20.3960 .73166 5

Venus 24.0600 1.04587 5

Premise 17.4120 .31068 5

Z350XT 27.2040 .58205 5

P90 8.0040 .57864 5

Total 19.4152 6.76001 25
Total Estelite Sigma 19.4930 1.15653 10

Venus 23.0990 1.40181 10

Premise 17.1470 45316 10

Z350XT 26.9320 .51835 10

P90 8.4210 .77200 10

Total 19.0184 6.37668 50

Tests of Between-Subjects Effects
Dependent Variable:Dsorbtion
Type [l Sum of

Source Squares df Mean Square F Sig.
Corrected Model 1973.657% 9 219.295 466.991 .000
Intercept 18084.977 1 18084.977 38512.106 .000
drink 7.873 1 7.873 16.765 .000
composite 1953.086 4 488.272 1039.778 .000
drink * composite 12.698 4 3.174 6.760 .000
Error 18.784 40 470
Total 20077.417 50
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Corrected Total I 1992.440 49

a. R Squared =.991 (Adjusted R Squared = .988)

ONEWAY Dsorbtion BY group
/STATISTICS HOMOGENEITY
/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway

Notes
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Output Created
Comments

Input Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data
File

Missing Value Handling Definition of Missing

Cases Used

Syntax

16-4.n.-2554, 21 wiitm 51 wii

C:\Users\Ratcha\Dropbox\_Thesis\Stat
\Thesis_Absorption.sav

DataSetl

<none>

<none>

<none>

50

User-defined missing values are

treated as missing.

Statistics for each analysis are based

on cases with no missing data for any

variable in the analysis.

ONEWAY Dsorbtion BY group
/ISTATISTICS HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=BONFERRONI

ALPHA(0.05).




Resources

Processor Time

Elapsed Time
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00 00:00:00.016

00 00:00:00.016

[DataSet1] C:\Users\Ratcha\Dropbox\_Thesis\Stat\Thesis_Absorption.sav

Test of Homogeneity of Variances

Dsorbtion
Levene Statistic dfl df2 Sig.
1.256 9 40 .290
ANOVA
Dsorbtion
Sum of Squares df Mean Square F Sig.
Between Groups 1973.657 9 219.295 466.991 .000
Within Groups 18.784 40 470
Total 1992.440 49
Post Hoc Tests
Multiple Comparisons
Dsorbtion
Bonferroni
Mean 95% Confidence Interval
() group  (J) group Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
1 2 -3.54800° 43340 .000 -5.0711 -2.0249
3 1.70800" .43340 .014 .1849 3.2311
4 -8.07000" 43340 .000 -9.5931 -6.5469
5 9.75200" 43340 .000 8.2289 11.2751
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6 -1.80600" 43340 .007 -3.3291 -.2829
7 -5.47000" 143340 .000 -6.9931 -3.9469
8 1.17800 143340 435 -.3451 2.7011
9 -8.61400" 143340 .000 -10.1371 -7.0909
10 10.58600° 43340 .000 9.0629 12.1091
1 3.54800° 43340 .000 2.0249 5.0711
3 5.25600" 43340 .000 3.7329 6.7791
4 -4.52200" 43340 .000 -6.0451 -2.9989
5 13.30000° 143340 .000 11.7769 14.8231
6 1.74200° 43340 011 2189 3.2651
7 -1.92200° 143340 .003 -3.4451 -.3989
8 4.72600 143340 .000 3.2029 6.2491
9 -5.06600" 43340 .000 -6.5891 -3.5429
10 14.13400° 43340 .000 12.6109 15.6571
1 -1.70800° 43340 014 -3.2311 -.1849
2 -5.25600" 43340 .000 -6.7791 -3.7329
4 -9.77800" 43340 .000 -11.3011 -8.2549
5 8.04400" 43340 .000 6.5209 9.5671
6 -3.51400° 43340 .000 -5.0371 -1.9909
7 -7.17800° 43340 .000 -8.7011 -5.6549
8 -.53000 43340 1.000 -2.0531 .9931
9 -10.32200" 143340 .000 -11.8451 -8.7989
10 8.87800° 43340 .000 7.3549 10.4011
1 8.07000° 43340 .000 6.5469 9.5931
2 452200 43340 .000 2.9989 6.0451
3 9.77800° 43340 .000 8.2549 11.3011
5 17.82200° 43340 .000 16.2989 19.3451
6 6.26400 43340 .000 4.7409 7.7871
7 2.60000" 143340 .000 1.0769 4.1231
8 9.24800° 43340 .000 7.7249 10.7711
9 -.54400 43340 1.000 -2.0671 9791
10 18.65600 43340 .000 17.1329 20.1791
1 -9.75200° 143340 .000 -11.2751 -8.2289
2 -13.30000° 43340 .000 -14.8231 -11.7769
3 -8.04400" 43340 .000 -9.5671 -6.5209
4 -17.82200° 43340 .000 -19.3451 -16.2989
6 -11.55800" 43340 .000 -13.0811 -10.0349
7 -15.22200° 43340 .000 -16.7451 -13.6989
8 -8.57400" 43340 .000 -10.0971 -7.0509
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9 -18.36600° 43340 .000 -19.8891 -16.8429
10 .83400 43340 1.000 -.6891 2.3571
6 1 1.80600" 43340 .007 .2829 3.3291
2 -1.74200° 43340 .011 -3.2651 -.2189
3 3.51400 43340 .000 1.9909 5.0371
4 -6.26400 43340 .000 -7.7871 -4.7409
5 11.55800° 43340 .000 10.0349 13.0811
7 -3.66400" 43340 .000 -5.1871 -2.1409
8 2.98400° 43340 .000 1.4609 4.5071
9 -6.80800" 43340 .000 -8.3311 -5.2849
10 12.39200° 43340 .000 10.8689 13.9151
7 1 5.47000 43340 .000 3.9469 6.9931
2 1.92200° 43340 .003 .3989 3.4451
3 7.17800° 43340 .000 5.6549 8.7011
4 -2.60000" 43340 .000 -4.1231 -1.0769
5 15.22200° 43340 .000 13.6989 16.7451
6 3.66400 43340 .000 2.1409 5.1871
8 6.64800 43340 .000 5.1249 8.1711
9 -3.14400° 43340 .000 -4.6671 -1.6209
10 16.05600° 43340 .000 14.5329 17.5791
8 1 -1.17800 43340 435 -2.7011 .3451
2 -4.72600° 43340 .000 -6.2491 -3.2029
3 .53000 43340 1.000 -.9931 2.0531
4 -9.24800° 43340 .000 -10.7711 -7.7249
5 8.57400 43340 .000 7.0509 10.0971
6 -2.98400° 43340 .000 -4.5071 -1.4609
7 -6.64800" 43340 .000 -8.1711 -5.1249
9 -9.79200° 43340 .000 -11.3151 -8.2689
10 9.40800° 43340 .000 7.8849 10.9311
9 1 8.61400° 43340 .000 7.0909 10.1371
2 5.06600 43340 .000 3.5429 6.5891
3 10.32200° 43340 .000 8.7989 11.8451
4 .54400 43340 1.000 -.9791 2.0671
5 18.36600° 43340 .000 16.8429 19.8891
6 6.80800" 43340 .000 5.2849 8.3311
7 3.14400° 43340 .000 1.6209 4.6671
8 9.79200 43340 .000 8.2689 11.3151
10 19.20000° 43340 .000 17.6769 20.7231
10 1 -10.58600° 43340 .000 -12.1091 -9.0629




o N o o b~ W N

9

-14.13400°
-8.87800°
-18.65600
-.83400
-12.39200°
-16.05600°
-9.40800"
-19.20000°

43340
43340
43340
43340
43340
43340
43340
43340

.000
.000
.000
1.000
.000
.000
.000
.000

-15.6571
-10.4011
-20.1791

-2.3571
-13.9151
-17.5791
-10.9311
-20.7231
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-12.6109
-7.3549
-17.1329
.6891
-10.8689
-14.5329
-7.8849
-17.6769

*. The mean difference is significant at the 0.05 level.
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