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ABSTRACT

The combination effects of mild heat treatment and calcium chloride on qualities of
sliced tomatoes were studied. Whole tomatoes were treated by immersing in deionised water at 40 45 and
50°C for 2 5-and 10 minutes. The results showed that immersing in deionised water at 45°C for 2 minutes and
storage at 1£1 °C forl5 days could extension the shelf-life of treated tomatoes according to visual
examination in physical appearance of sliced tomatoes and the higher firmness values but these
changes had no effect on soluble solids content and pH of treated. In addition combination between
heat and calcium chloride treatment were also investigated at CaCl, 0% 3% and 5% (w/v) solution, It was found
that the shelf-life extension of treated tomatoes, both 3% and 5% CaCl, at 45°C for 2 minutes could
extension the shelf-life while storage at low temperature according to visual examination in
physical appearance of sliced tomatoes and the higher firmness values but these changes had no
effect on soluble solids content and pH of treated. In addition treated were kept more than 5 days of
storage compare with control sample. In the same way, Whole tomatoes were treated by immersing
in CaCl, solution. It was found that could retarding postharvest physiological and had the less
chilling injury symptoms, could extension the shelf-life for 20 days and the higher firmness

values but these changes had no effect on soluble solids content and pH of treated.
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M3 2.109szneumuaiivosziiomeminSn (Mature-green) HAZAZIWOIMAGN (Red ripe)

panalsznou (Ae 100 n31) zidommnia vzidomAgn
v

11 (NW) 93.0 93.5
Wa41U (Llﬂﬂfﬁ:) 24 22
Tus@au (nsw) 12 1.1
Tusiu (n31) 0.2 0.2
a3 1u'lamsa

‘ﬁﬂﬂnﬂ (N3N) 5.1 4.7

dolo (n3) 0.5 0.5
181 (n%) 0.5 0.5
uARIFOY (Naaniv) 13 13
Woavosa (Wadniu) 27 27
Tasdoy (adniy) 3.0 3.0
Tnunendou (Naaniv) 244 244

117 : Jones (1999)



M1 2.2 Iniuiwy TuuziVemagn (Red ripe)

PRty

YSuaiiny (luTnsnsu Ao100 )

1® (B-carotene)

11 (thiamin)

12 (riboflavin)

13 (pantothenic acid)
16 complex

N3AL 1ARALN (niacin)
nin IWan

luTedu

%

Gl (a-tocopherol)

540-760
50-60
20-50
50-75

80-110

500-700
6.4-20
1.2-4.0
15-23

40-1200

M3 : Davies (182 Hobson (1981)
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117 : Cantwell (2000)
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Lime juice 2.00-2.35
Lemon Juices 2.00-2.60
Canberry Juice, canned 2.30-2.52
Pomegranate 2.93-3.70
Grapefruit Juice, canned 2:90-3.25
Tamarind 3.00

Strawberries 3.00-3.90
Pineapple 3.20-4.00
Peaches 3.30-4.05
Orange Juice, Florida 3.30-4.15
Orange Juice, California 3.30-4.19
Apple Juice 3.35-4.00
Guava, canned 3.37-4.10
Mangoes, ripe 3.40-4.80
Nectarine 3.92-4.18
Prune Juice 3.95-394
Tomato Juices 4.10-4.60
Lychee 4.70-5.01
Watermelon 5.18-5.60
Papaya 5.20-6.00

nw: (l‘i’i"l faldan: http://www.cfsan.fda.gov/~comm/lacf-phs.html (lu¥0U 30, 2552))
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M15190 2.5 WSouieuniaie iia lAveswziemeunia (Sugn Lazgn

',-gﬂgﬁ Soluble Titratable B-carotene Lycopene Ascorbic
LTE:IULF‘I - solids(%) pH acidity(%) (ng/g) (ng/g) Acid (mg/100 g)
Mature-green 2.37 4.20 0.28 0.0 0.0 12:5
Breaker 242 4.17 0.39 0.40 0.52 18.0
Red ripe 5.15 4.12 0.43 4.33 48.3 225

7 : Cantwell (2000)
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g o 4 U = 9 a
szoznamMsnUinyIuisawedemsvuds i ludus Tnavesdu

MINIMAL PROCESSING
(Cutting; Shredding, Peeling, ete.)

| Cell Disruption

.

| Physiological Effects
(Response to would healing)

Physical Microbiological
Effects Effects
Activation of Enzymes

Increased Respiration Enzymatic Quality Loss Ethylene Production
Structural attach Oxidation Membrane lipids loss
Hastened Texture Browning Off- Physiological Decay
Senescence loss flavors effects

Accelerated Quality Loss

REDUCED SHELF LIFE

¥ ]
- &

c; - ot Yt o ] 1
A 2.2 msndvunlasvesdnuazpa lidevwiedunszuaunmsulsgiaieg

i31: Tien (2001)
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2.3 9IS MUHHI (Chilling injury)
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Ludford (1983) 51091471 uzWamaRu§nosulereguugifminunufiszosnaunay uda
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iionanmas i substrate 1l Tonadudanmen 1l 1dTavmanisniugu Mldivaduia
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CHILLING 'iEMPERATURE
* Phase N
Tl
transition ORI
. B oy
- permeability
LIQUID-CRYSTALLINE SOLID - GEL
Increased
Cessation ACTIVATION ENERGY
of protoplastmic . of membrane-bound enzymes
Return to streaming ;
normal \
metabolism Reduced ATP
supply Imbalance
in
Brief exposure and ' / _metabolism
return to 20 °C Accumulanor} of toxic §olute leakage and
metabolites disrupted ion balance
e.g. acetaldehyde,
ethanol, etc.

Prolonged
exposure

\ INJURY AND DEATH OF

=% CELLS AND TISSUES

MY 2.3 GUyATIUMTNANTOIN TAEAIUNU (chilling injury) Tuiiy

N Lyons (1973)
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A 1A nie0ngnanUnd 1wy MaNUTAYINTANUNUY Bison 112 Doria Hign 13N



16

=

gamqil 1 esriradva Wunan 1-2 dad wud wiavnuiign biuansoimsaziumun

a 1o 3/ :
YULNANTINNUILUZUNTANTVYY HAAIDINMTASIIUNUII (Lin et al., 1993)
¢ ¢ 4 d d ' '
2. mivenlaoenlod luannziiimivenlaeenlungs wwyivannnuseunoves
a ' & ' ' = a
nannaReIMsaEIUMU1 1A Fany1d lurauzilwaznasz Tam Ta 15u nsmulsum
4 - ' g o - =
msvoulaoenleatsiovar 20 luseninmanuinyimaezlan Ianguugl 4 oaem
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2.3.3 M3AABIMIAZMUNUII

m‘iaﬂmmquuswmmmuﬁummﬁmmnqmnn &30 chilling injury @139
18na1w3s 1

1. a0 AALYasusIuINIA (modified atmosphere, MA) (¥4 MIAUTAYINANZNI
Wui meﬂ"lx’ﬂuqmmﬁmmmﬂ polypropylene (PP) #ailanududuvesmivon'laoonlad
fovny 12.38-14.94 00nF9uTounz 8.91-10.72 AIWITNAADINIS chilling injury HAZYLAONIS

gnlusznhemaiuinuiigungi 10 esmnaadeald @ Turs gangnil, 2534)
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wenv M3 ldgumgiiguieannmsaziumunings  Qunglgdarsmsniungy
- = A de ' 3 = 3 s
mstuaznsiasunlastugiiinadenunmvenald TaviimsldmsazarounaiFounas
¥ o Hn v a0 J
158 (Poovaiah et al., 1988) tilpannuaaiFouilumsemsi Lidhuisdomaaisuazaad i

nussunaBounNuduiugInIvuenyad 14 (Palta and Lee-stademan, 1983)
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¢ W R v v ar
2.5 msiimsazaounadounaslsa (CaCl) lumsdsulquiiedudavesinuay

¥

walsl

W AWy (2541) na1 Msgadunaymsvudnadon ldidmareg veq
e e ¥ a a & A A ' a o
arduia Nams 1Ameau uazmsianumely Famunisiiymlumsvudwnadon i
duf1q esnnmsiinvzgaduunadonl1¥lugdlaaoudunaidonloseu (ca™) 34
o q 9 = a4 &4 o9 ' Y & ) ' A A a4 v '
mldusadouilungindeutiomaiesmis ldnnuaziiounadoueg luiieiwefiauds i
Aouindeudne lddmou

auyy ey I (2544) Nd1231 RS (Caleium, Ca) 111 Tane alkaline 3
oglusssumany 1dm I luisuaz dad unaFounfsgaauly1deglugdveslaruaud

v » b4 ¥ 4 ]

unaidoyleseu (Ca™) nazilusigimaendvrin duiniie ca™ syluiiadofive: lifou
indeudldsd oy

@ «

2.51 vshnvesnaenluny aunseajUldas @y weziyanian, 2544)
4 o o = - 4 a
1. ilussnilszneuvesmisrad TugivewnaFouunaing (calcium pectate) Funn
A a - - i - 5 s
ﬂ1ﬂllﬂﬁl‘§ﬂﬂ1ﬁ)ﬂﬂuL‘Bﬂﬂﬂvmﬂﬂﬂ (pectic acid) luilaifanunam (middle lamella) YOINU
a 4 ° d 4 i d s 1
I¥an AU Ca® bridge M lvittoben il Insear 3 19Nveus s (amafanIng 2.4
-:\5 9 ar a9 4 L5 = =
2. 1003909 UNSEVIUMITA TUBTY (metabolism) NMid31etiandvauazluTnnou

= ' d o
A3y ﬂﬂBﬂi]Hﬂ'lill'u\‘il"'ﬂﬁﬁL!ﬁzﬂ']'i‘!lU'lUﬂ'lﬂlaﬂl"lfﬁi’T

a ¢ o a P < &
MNN 2.4 ﬂiﬂﬂi%ﬂt’l‘l}'ﬂﬁﬂ‘ui}@ﬂu\1t‘])’ﬁﬁllﬁxﬂ'l5Uﬂl.ﬂ’l$‘llﬁﬂllﬂm°}$ﬂuvlﬂﬂﬂu

117 : Nilsen 182 Orcutt (1996)
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T da v 9 o o T el
3. i s uveuwaall Tnssadauasninnauysol laoinuveei ums

¥ - 4 !
ﬂ’J‘Uf]IJﬂ‘l'il‘lJ‘l‘E]E)ﬂ'UENﬂ‘Ii'lJN‘Huﬂ‘l‘HL“ﬂﬁﬁ (permeability)
=) ' ' a o o
4. Humumaeieu lasinariia Taoiuesadsznonluew
d 1 ' o
unaidounaelsd (cac) 195z Tomiedrauninato iu 1iuarsdudo
L4
(preservative) LY M3FIAINNUUUUITD (firming agent) 1uq¢1ﬁ1ﬂﬂi5HNﬂllﬂ3Nﬁ1ﬂHﬁ1U
) : ¥ o
giianedszinnarouazlsgidesdu n1sldlsz Tomisnuaadounas lsaerslisavy
(bitterness) ttaznausa’laif (off-flavours) 1H1039INARBI UAANANBYUT UAIVOIANLAZHE 19
(Bolin and Huxsoll, 1989; Ohlsson, 1994)
calcium lactate, calcium propionate and calcium gluconate 195z TomlAudeany
= ¢ O v o o -; o e » e a (-}
upaidounan 1sa 1w ¥ sulednunniiieduid ua Lillsgviruaznausa 1A (Yang and

=

¥
o o A
Lawsless, 2003) wonvimindaiinslFunaiBonlugzilues calcium amino acid chelate ¥l
U5z Torim1a 1nan1n15qa Lester 1Az Grusak (1999) 14 calcium chelate funauUAIRUE
Honeydew WUN@1300a01gM AUy 18 1 2 e nd
2.5.2 masaadpnn lynaan siune M Ianai
1, M39 (Dip)
2. M33us AN 191N (pressure infiltration)
3. mygune 1Ran122 gy 1N (vacuum infiltration)
v
1] é =
Tavlaeoliuaaiduy losou (Ca™) unsnanndr 1l Twifieenanisaudiya (lenticle)
o ' Ah . | T = I N AT e
N3 030ULANA1Y) (cracks) YOULDIDOTM epidermis WIS umunamoy lumiogainu vy a9
- ° Y a = AR 2 4 o vy ¥ & v e
seinam Iinaanalinnuuuub omudvia: s anu i ne1 17 1duuvu (Siddiqui  and
B\ j= WAL I A i 20
Bangerth, 1993) #1US1avesunadonlooon (Ca’) hudaiweszmvnnniooveziuny
yiiauazWufvesnaara anmvesunaiFonluna nazauieusomsiuine gungil uaz
anuilunsa-A1e veamsaza AR uNTENINNNT 1T nazanududuvesunaimonly
71502010 (Sams and Conway, 1993)
= ' =) Vs =‘t’
2.5.3 navosmsazmwunaidonnenanna mansaagllaaa
1. HavosunIFuNADANNIAIT AT ANYANYTtveUYad unaTuT T IR IS
e ' a = ar o o i o
soeandududemaniydnTa MINave sy LazgUNINNAINMSINUINGT 5309015 5NH
e 3 ' dq ¥ - - g [ " - - o &
wiamIdnszuaunisang luwaaliganiedasld Taowuiwaaidouiinnudinyae
3 ¥ o w P ) s & ' o
Tassadruazninnvesmiuaaduaziofuiaaa (Palta, 1997) ¥31UNTEVIUNMITOOUAIVDY
v
o a = = ] 1 0 o o
wa lfhiuvzifiamsguyidomaduluuSnuredessniuwad (middle lamella) nazHiiauwad
4 o qw - ¢ d A A v = o 3 - ' P o
g Idgadoanuauysciveuyad weiins IdunaFoununa ld unaidouduniisends

logusiant middle lamella nazmiaadiial §isouFoudn (crosslink) szrirannisven
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a o - U
¥ (carboxyl group) Uuaw Indnuany1s 1ua (polygalacturonides) az1lsz1guniunaion
- o Y A b il o - o & q v
loow TnounaiFon lesowimihfinanynisvengavumeIndnuanyIs luaaoniialv
o oo ) o a = Vl o' & = ﬂ 9 aa 1
fufunymsvendavesaro Indnwanyls luadnmonis ialulnssaiianSondi ege-
o d' b 4 ) o’
box model A4NINN 2.5 atuasdsznovunaiFoumaian #aluazain (Luna et al.,
1999: Grant e al.., 1973) Vaz Richardson (1985) 1dnaneslasmsldunaionlaonsnena
[ a i " r a - U LY
unindamstuiReamuhmmsonugumsianeInsinnAvesnaszniemsuinm
8
=Y o ' o d:’ LAl [
MsazarounaFounae lsaaansesanlivylsennunseuveaiiona lineunisana
' A o o 1 9/ 1 g/ Af a 9 [~ ' [
upansSendansdauasld Tavtaeliiiegevena Iffianuuinswwaznuaonisiosves
i @ oA @ ' v q 9 - ¢
' lmiindeannanitewenidonivninmsdauds Tasd1lvmsazaounadounanlsa
= g i ' 1 P
anududuuin ANuATEURMNINNTNIAZIAINIMINZ ANeYIEN A 1832 Wi 81913
P a = dq v 4 A a ' 9 -
iugungiivesmsazauuaaduunne 1sa 1 gadu 1liesinguugigeezsunaidon
(] 9 ' dl.’ ‘: Yy v 4" nc; gt ' =
aansounsiudhgamoluiieovesna 1 lduntu Tasgungiinldluinsguiu 60 osm
1 i b i1
1¥aIFUT (Luna et al., 1999) iiisannguupiiigunu lerwh Ifilowena ldifaanudono
-~ b4 ° 1 =) ar = 3 9
ifiegninaNuauinlitgandoniuinsovuazdnymzsngiales 'y anududuves

- s o AI? L [ o =
msazaunaiounas lsanmuzay lunisdivl jutieduiaumndraiu Tauytinves

a1l

COO
COO

/”i\}/

" - aas 4 LY = ' ' 4 ]
2N 2.5 m'smﬂﬂgﬂsmﬁan'um (crosslink) €M 9INYATTVONYA (carboxyl group)itae
= a Y aa '
unardeulosou nailu Insaad1anGund egg-box model

fi17: Luna ttaznue (1999); Grant lazame (1973)

Taoia ludannududunmunzavegsenindovas 0.1 81 1 mnldarmududuves

¥
msazaounafounas lsaguiu llerwi dinasavuluiiiona 13714 (Fortuny and Belloso,
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2003) wenINg Ca® é’aﬂiwﬂean1wmaqxﬂaﬁnwaﬁﬂumst%uimszwiwmj phosphate 1182
carboxylate Y84 phospholipid TiIve e} IYAT (Legge e al., 1982) vhlWiBemand
NITTNHINITAIVANNITAIUIGI-00NVOIAIT A1 18 Faonnsnaaeanuiins i
upaiFuuanniouenidgraueyiTawus Golden delicions snsnanmaaouudasniy
uﬁun’i"mfariauuaznﬁ'amsxﬁu%’nmﬁqmﬂgﬁ 0 1AL 20 DIFNTONTUA (Beavers et al.,1994;
Saftner et al.,1998) wonnNige eI evesuNg (Gerosopoulos and Richardson,
1997) shredded carrot (Picchiono et al., 1996) itazHan? (Hopkirk ef al., 1990) 1Hudu Taons |
ThunaiFunezshliifia cell wall bound Ca dusindt v lirinsadudaussiy sunsenaugu
msiiuvowald1d  wonvipitimyd ns unaiFousannouenaimsaanions suves
mu'lmﬁﬁtﬁmﬂmﬁ'umnﬁ ﬂnﬁﬁ‘lﬂ‘llml‘liﬂﬁ 1Y B-galactosidase (Siddiqui and Bangerth, 1993)
polyphenoloxidase 10 pectinmethyesterase (PME) (Sams and Conway, 1993) édﬂ’lﬂ’hmﬁ)
ifioananmsilaon pH_vesmniviwadnianisduowlenl s-galactosidase 08NN NITAA
V5179 middle lamella 13’16 (Brady, 1987; Izumi and Watada, 1994)

2. HavelNAFuNABN 1511019 Song 1182 Bangerth (1993) Wy nisjuraneilalu
msnzavnangounas lsa i Wi 1¥027uAY (pressure infiltration) 8a31MINI0l00Y
wlskndufuaututuveunaion luifledes s viemniusmnigamgd 4 1az 20 eam
wadod wenvinhidanuininis inaiduunas lsdnnmouenannsaansasnismols
HoUWs (Sam and Conway, 1984) Famadnismavaumsmeluiesnnuaaidoy w19
anuesa lum3auaunsid-eenyo s iBeRua19 (Ferguson et al., 1983) niowa
voanonssuvet luTanewdo lunisnaugunisHind-oonveIa1swan phosphate 130
JaganTunsniwls 151 malate 119611197 1114 tonoplast 38 plasmalemma 14 T3andas
n1sM1019qgR (climacteric rise) YDIHANHAH (Ferguson, 1984) HOPINFINATFNMNANTHYEA
wadiiieannmiliupaFeuniuenersilisasinisnivlsanadldigudoriy Taowui

= LI

y o < o S w <
TumsTiunai@ouainaignen drseduvesunadonlmilawenlogualuszauganon
3 v v
annsamuanuaselunisidonswvensedy aniuns Muaaifoue1vandasins
[ d & g 4 & i ' Y = e
wiwle TaomsinyinnuauyslveaveuIrad (membrane integrity) UANISTAVUAAITONNT
1 aa |a P ar o A v L
agudnusssuallsnaganeRszansodnyinnuauyssiveuteiuuda n1sld
a =] v
unadiounnneusneNinafivaaniovaedns NI le
uenanywlivljannunseunazandasimsmioliveska lidaudsuds msazaiw
= o I aan = d:‘ J = o’ |n nw ar
upaiFounas lsadsrsanlfisnimsifamihnie damsinadimanidmivessuna lida
uasiaumadrnguininion el Indflueasendind (polyphenol oxidase ; PPO) Luna la¥

ANE(1999) T msuylumsazawunadounae lsananudududovaz 1 uas s
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a o .’ u'a 9 -::’ uly .’: -::'I d'l
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= o ° 9 d a = ] 9w o
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ar ° YN 1 a A .y aa 3 a oW o & u:i 1 ]
Fumasn 17 iiamibaaddmihvewdadua saar lumsusimunzauegluyig 1
£ = a ' a ﬂ ' ad 4 9/
f11 5 WM wennniimsumsazamounaFouilunisdeszaemmueauvouradna 13114
P ' a A T 3) o | A o
[ipannmsurmsazmounaiFounae lsnvzi Iiauna lidauas ioasimsmelediag
Martin-Diana HagAue (2006) W‘IJ'J"In'Iii]'IJ iceberg lettuce 1UMIsAZAWUAUTUNIAN
1 Ngungil 50 osruraidoa RuSnufiguugil 4 ssrusaiFod win 1w dwndinsed
dnvazlnssadanioly  (microstructure analysis) @lundesganssmisianasou (cryo-
o ' a A o 1 = ar
scanning electron micrographs) wvwaauaﬂumﬁaﬂmmﬁuunuqu?umsﬂﬁmu HEAIAINTN
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J ' W = (] s = o ()
Rico Az (2007) wu1n1s Igumgiigaauiserasuna@ounan lsaunsrim
s 4 A =) A ~ ; L] o or ¥ s L
whlUSuiiamovesnsonaniins 1dgumngiai vavdivllyequammiazdnsasiiedudiald
} 4
Avu dnamszdanyuz Iaseaiamoly dondeagansimidianaseunidimuisoan

= saa as -
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3.2 qunsal

3.2.1 gunsailumsifudmnuziemn
3.2.1.1 Hadoueuomisyiialnd hilanae 158 (Polyvinylchloride) A7INNU 12
Tunsou
3.2.12 01T YA 4x6x0.5 311

322 ginsatlunsdmaizy

¥
3.22.1 1IN0 Ao GUAT (Texture analyzer) TX-XT2i, England
322240303791 (Chroma colorimeter) Konica Minelta, CR~ 400, Japan
3.2.2.3 1n3093ARUITINATA-A13 (pH meter) SUNTEX, SP-701, Germany
1 ¥ »
3.2.2.4 1583 Avedanaza1ovir 19 (Hand refractrometer) ATAGO, N1, Japan
3.2.25 m7oariue 1o (Slicer) Sirman, Quarzo 250, Italy
- '
3.2.2.6 IN509¥ ANl (Hand wrapper) HANA, NW-460, Japan
3.2.2.740503% I meriion 2 dumia Mettler Toledo
¥
32328 mu’nﬂ'mquqmngu (Water bath) Memmert, WB 22, Germany
3.2.2.9 197041)u (Blender) Philips, Cucina, China

3.2.2.10 1A309UA7
3.3 maninlglumsnaass

3.3.1 Calcium chloride (CaCl,) Food grade Merck, Germany
3.3.2 Sodium hypochlorite (NaOCl) 16-18% Food grade Merck, Germany
3.3.3 Hydrochloric acid (HCI) Food grade Merck, Germany
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups A2T 3 .042 657 .601
Within Groups 515 8 .064
Total 642 11
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ANOVA
tex
" Sum of Squares df Mean Square E Sig.
| Between Groups 663 <) 221 5.185 .028
! Within Groups 341 8 .043
Total 1.005 11
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} ANOVA

| tex

| Sum of Squares df Mean Square F Sig.
| Between Groups 131 3 .044 580 644
" Within Groups .601 8 .075

| Total 732 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .319 3 .106 1.538 .278
Within Groups 554 8 069
Total 873 11

¥ " ¥ '
VAN, HFINAUUNYI 40 IAUY AT, UMINAUQUNYI 45 DIR BT 1Oy

4 a L3 aa 1 a:, & ar ]
ﬂli'l\‘lﬁ U5 Nﬁﬂ'l‘i’l!ﬂ'i'l$14‘VI'Nﬂﬂﬂﬂ111'5Qﬂﬂf:ﬁf’jﬂ‘U'EN‘Huumqﬂmﬁiﬁmﬂﬂﬁﬂzlﬂﬂmﬂﬂ’]?]EJ'N

umhndugumnil soesrnmaioa iHhune 2 Wi egmaAusn 11 3y

ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 116 3 .039 .586 641
Within Groups 528 8 .066
Total .644 11
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ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups .084 3 .028 .766 .545
Within Groups .291 8 .036
Total 375 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 174 3 .058 1.432 304
Within Groups .325 8 041
Total .499 11
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ANOVA
tex
Sum of Squares df Mean Square Iy Sig.
Between Groups .943 6 57 2.964 .044
Within Groups 742 14 .053
Total 1.686 20

H o o aa 4: ' : o
| M3 ¥9 HAM AN TiNNadas s INagegauesTuzdome ldnnra Nz MmNy

QuInQil 40 psmaiFua (unal 2 Wi ewMsRUSIYT 15 U (M3naaesdi 4.1)

| ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .624 6 104 1.646 .207
Within Groups .885 14 .063
Total 1.510 20
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 799 6 126 2.584 .067
Within Groups .685 14 .049
Total 1.444 20
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ANOVA
tex “
Sum of Squares df Mean Square B Sig.
Between Groups .380 6 .063 1.055 433
Within Groups .842 14 .060
Total n"ez2 20
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .062 <] .021 .250 .859
Within Groups 667 8 .083
Total .729 1
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ANOVA
brix
Sum of Squares df Mean Square = Sig.
Between Groups 1.729 3 576 4.611 .037
Within Groups 1.000 8 125
Total 2.729 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .090 3 .030 G o .935
Within Groups 1.747 8 .218
Total 1.837 i1
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ANOVA
brix
Sum of Squares df Mean Square ks Sig.
Between Groups .607 3 .202 5.919 .020
Within Groups 213 8 .034
Total .880 11
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ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups 1.238 3 411 4.933 .032
Within Groups 667 8 .083
Total 1.900 1
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ANOVA
brix
Sum of Squares df Mean Square | F Sig.
Between Groups .282 S .094 571 650
Within Groups 1.320 8 .165
Total 1.602 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .189 3 .063 631 .616
Within Groups .800 8 .100
Total .989 1
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 1.492 6 .249 2.487 075
Within Groups 1.400 14 .100
Total 2.892 20
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ANOVA
brix
Sum of Squares df Mean Square t Sig.
Between Groups 479 6 J9F 2.345 .089
Within Groups 73 14 .084
Total 2.352 20
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ANOVA
brix
Sum of Squares df Mean Square b Sig.
Between Groups .932 6 155 1.036 443
Within Groups 2.100 14 .150
Total 3.032 20




94

= a d aa A o n’a' = : S A v
197190 21 Nﬂﬂ'li')lﬂ'i']S‘HTIN'ﬁfWI‘1J'iH'I'N‘U'Q'J\'ill'll\‘lﬂﬂ‘r‘inﬂﬂazﬂ'lﬂu']vlﬁ'ﬂ]ﬂ\‘l‘ﬁullzt‘llﬂmﬁ.lﬂﬂ'lﬂ

1 5’ o a =1 3 o
HAUZIVOIMALTINAUGUNYI 50 D3R UTAFYD a2 ui DWYMIAVINYT 15
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 2.758 6 460 3.575 .023
Within Groups 1.800 14 129
Total 4.558 20
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ANOVA
pH
Sum of Squares df Mean Square B Sig.
Between Groups .009 3 .003 1.419 307
Within Groups .016 8 .002
Total .025 L

' ¥
- 'S _a " =
3190 ¥23 wamsaIzNRaaasaEunsa-anveuNsiEoma v innaz o
vy 0 v 0
A00IAIVANY, UNIINAUYUNYN 40 rNIvaTud, UFIIINAUYUNRIAS DIr

=) 1 : o a = g o o
IFRTUTUFUINAUIUN YU S50 DIA NN ALHUA l'ﬂ‘l-ll'lﬁ’l 2 'Ll'lﬁ INITNUVINEIT 3 U

ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .001 3 .000 .226 .876
Within Groups .014 8 .002
Total .016 1
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .003 3 .001 .824 516
Within Groups .010 8 .001
Total 013 1
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .003 3 .001 .257 .854
Within Groups .036 8 .005
Total .040 1
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ANOVA
pH
Sum of Squares df Mean Square b Sig.
Between Groups .008 3 .003 .194 897
Within Groups 47 8 .015
Total 125 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .031 3 .010 1.454 .298
Within Groups .057 8 .007
Total .088 11
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ANOVA
pH
Sum of Squares df | Mean Square F Sig.
Between Groups .004 3 .001 .164 918
Within Groups .067 8 .008
Total .071 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups 215 6 .036 6.572 .002
Within Groups .076 14 .005
Total .291 20
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NAADIN 4.1)

ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .209 6 .035 7.512 .001
Within Groups .065 14 .005
Total 274 20
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .245 6 .041 4.409 .010
Within Groups 130 14 .009
Total 375 20
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .258 6 .043 13.142 .000
Within Groups .046 14 .003
Total 303 20

97



98

¥ ¥
M50 ¥33 KNS INTILHNNEIAR IS INAGIgRYesTuNsTomA AV InHaNzITamA
v "
fednugy, uminaugungilss esmiradod iWunat 2 5 uaz 10 i 01gms

4 w o
WNUINE1 0 I

ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 159 3 .053 2.768 A1
Within Groups .153 8 019
Total 313 11
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. ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 197 3 .066 1.898 .208
Within Groups 277 8 .035
Total A74 11
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ANOVA
tex
Sum of Squares df Mean Square I Sig.
Between Groups .081 < 027 1.129 .394
Within Groups 491 8 .024
Total 272 11
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ANOVA
tex
Sum of Squares df Mean Square b Sig.
Between Groups .059 3 .020 0.438 732
Within Groups S5T 8 .045
Total 415 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .043 3 014 0.259 .853
Within Groups 444 8 .055
Total 487 Ly
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ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups 326 3 .109 3.566 .067
Within Groups .244 8 .030
Total .569 1
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .056 3 .019 .541 .668
Within Groups 2TO 8 .034
Total 331 11
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ANOVA
tex
Sum of Squares df Mean Square . Sig.
Between Groups 012 3 .085 3.023 .041
Within Groups .395 8 .028
Total 907 1

' = o as A' o '
A9 V41 HAMTANT I ADAA IS INA GIgavessuLzamaldvnrauzifomadied1a

L4 "
usthnaugamyiias esurmoa Wunar21f ognsifuioe 15 u (ms

‘ﬂﬂﬁﬂiﬁ 4.2)
ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .239 3 .040 1.395 .284
Within Groups .399 8 .029
Total .638 1
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups A7 3 .026 .539 770
Within Groups 681 8 .049
Total .839 11
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ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups 421 3 .070 2.113 A17
Within Groups 464 8 .033
Total .885 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 230 3 .077 1011 437
Within Groups .607 8 .076
Total .837 11
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ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups .262 3 .087 .875 493
Within Groups .200 8 .100
Total 1.062 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 616 3 .205 4.927 .032
Within Groups 333 8 .042
Total .949 1
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .027 3 .009 .083 .968
Within Groups .860 8 .108
Total .887 1
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ANOVA
brix
Sum of Squares df Mean Square i Sig.
Between Groups .090 < .030 .500 .693
Within Groups 480 8 .060
Total 570 11
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ANOVA
‘brix :
Sum of Squares df Mean Square F Sig.
Between Groups 277 3 .092 342 .796
Within Groups 2.160 8 270
Total 2.437 11
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ANOVA
brix
Sum of Squares df Mean Square k Sig.
Between Groups 197 3 .066 1.022 433
Within Groups 0.513 8 .064
Total .710 1
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .320 3 .053 418 .855
Within Groups 1.787 8 28
Total 2.107 "
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .266 6 .044 435 844
Within Groups 1.427 14 102
Total 1.692 20
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 716 6 119 .822 571
Within Groups 2.033 14 145
Total 2.750 20
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ANOVA
brix
Sum of Squares df Mean Square r Sig.
Between Groups 2D 6 421 3.338 .030
Within Groups 507 14 .036
Total 1:231 20
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ANOVA
pH
Sum of Squares df Mean Square R Sig.
Between Groups .019 3 .006 1.401 312
Within Groups .035 8 .004
Total .054 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .002 3 .001 .324 .808
Within Groups .015 8 .002
Total .017 11
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ANOVA
pH
Sum of Squares df Mean Square B Sig.
Between Groups .001 3 .000 074 972
Within Groups .020 8 .003
Total .021 1
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .002 3 .001 615 .624
Within Groups .010 8 .001
Total 012 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .01 3 .004 1.175 .378
Within Groups .025 8 .003
Total .036 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .003 3 .001 330 .804
Within Groups .028 8 .004
Total .032 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .005 3 .002 441 .730
Within Groups .030 8 .004
Total .035 1
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .079 6 .013 3.867 .017
Within Groups .047 14 .003
Total 126 20
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NABDIN 4.2)

ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .046 6 .008 4.220 .012
Within Groups .026 14 .002
Total .072 20
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NAaDIN 4.2)

ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .051 6 .008 4.479 .010
Within Groups .026 14 .002
Total 077 20
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .018 6 .003 .640 .697
Within Groups .064 14 .005
Total .082 20
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ANOVA
tex
Sum of Squares df Mean Square B Sig.
Between Groups .230 3 .077 1.580 .269
Within Groups .388 8 .049
Total 618 11
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ANOVA
tex
| Sum of Squares df Mean Square F Sig.
Between Groups | 115 3 038 .748 553
Within Groups 409 8 .051
Total 524 11
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ANOVA
tex
Sum of Squares df Mean Square i Sig.
Between Groups 519 3 73 2.488 135
Within Groups .556 8 .070
Total 1.075 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .280 3 .093 .800 528
Within Groups 934 8 o
Total 1.214 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 427 3 142 3.895 .055
Within Groups 292 8 037
Total 719 ™"
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ANOVA
tex _
Sum of Squares df Mean Square I Sig.
Between Groups 134 3 .045 3.378 .075
Within Groups .106 8 .013
Total 239 1
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 234 3 .078 1.118 397
Within Groups 559 8 .070
Total 793 11
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 1.163 6 .194 2524 072
Within Groups 1.075 14 .077
Total 2.238 20
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 534 6 .089 2.391 .084
Within Groups 521 14 .037
Total 1.055 20
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 842 6 .140 1.589 222
Within Groups 1.236 14 .088
Total 2.078 20
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 593 6 .0989 3.362 .029
Within Groups 411 14 029
Total 1.004 20
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 593 3 .099 3.362 .029
Within Groups 411 8 .029
Total 1.004 11
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39
ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups 87 3 .066 819 919
Within Groups 640 8 .080
Total .837 11
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ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups .142 3 047 1.118 .398
Within Groups .340 8 .043
Total 483 14
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .029 3 .010 1.061 418
Within Groups .073 8 .009
Total .103 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .547 3 .182 4.556 .038
Within Groups .320 8 .040
Total .867 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 107 3 .036 J11 572
Within Groups 400 8 .050
Total .507 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .069 3 .023 1.317 334
Within Groups 140 8 017
Total .209 11
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .736 6 123 4.026 .015
Within Groups 427 14 .030
Total 1.163 20
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .850 6 142 2.379 .085
Within Groups .833 14 060
Total 1.683 20
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ANOVA
brix
Sum of Squares df Mean Square P Sig.
Between Groups .839 6 140 1.945 143
Within Groups 1.007 14 072
Total 1.846 20
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 1.930 6 322 17.316 .000
Within Groups .260 14 .019
Total 2.190 20
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ANOVA
pH
Sum of Squares df Mean Square 5 Sig.
Between Groups .007 3 .002 1.114 399
Within Groups 017 8 .002
Total .024 1
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .022 3 .007 32.296 .000
Within Groups .002 8 .000
Total .024 11
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .005 3 .002 .786 534
Within Groups .018 8 .002
Total .024 1
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ANOVA
pH
Sum of Squares df Mean Square = Sig.
Between Groups .013 3 004 2.834 .106
Within Groups 012 8 .002
Total .025 B
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .004 3 .001 2.157 A7
Within Groups .005 8 .001
Total .008 14
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .003 3 .001 .685 586
Within Groups .014 8 .002
Total 017 11
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ANOVA z
pH
Sum of Squares df Mean Square F Sig.
| Between Groups .005 3 .002 4.111 .049
Within Groups .003 8 .000
Total .008 11
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups 150 6 .025 11.587 .000
Within Groups .028 13 .002
Total 178 19
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .099 6 .017 40.422 .000
Within Groups .006 14 .000
Total .105 20
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ANOVA
pH
Sum of Squares df Mean Square R Sig.
Between Groups 144 6 .024 20.554 .000
Within Groups .016 14 .001
Total 61 20

- = o 9/ S o o o
lﬂmlﬂﬂl“}fﬂﬂﬂﬁﬂlliﬂ‘iﬂllﬂZS DIWNISINUINYY 159U (MINaaIn4.3)

1 = U4 aa 1 [l ny
A15190 W97 HaMIAATISIMIaDAnA U UNSa-AvesTuNsdoma lannraLLE oM A

ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .096 6 .016 10.951 .000
Within Groups .020 14 .001
Total .00 A 20
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .045 1 .045 602 481
Within Groups .299 4 .075
Total 344 5
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ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups .024 1 024 317 .604
Within Groups .306 4 076
Total 330 4]
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .010 1 .010 .199 .678
Within Groups 197 4 049
Total .207 L]




a o S W o
AR, IfNInaFuunae lsadovaz3 oymanuine 15

ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups .038 1 .038 448 540
Within Groups .339 4 .085
Total ST 5]
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ANOVA
tex
Sum of Squares df Mean Square E Sig.
Between Groups .019 1 019 .240 B850
Within Groups T 4 .079
Total 2336 3
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups .003 1 .003 .106 761
Within Groups 120 4 .030
Total 123 5
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ANOVA
tex
Sum of Squares df Mean Square 3 Sig.
Between Groups .296 5 .059 .822 557
Within Groups .866 1 072
Total 1.162 17
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ANOVA
tex
Sum of Squares df Mean Square F Sig.
Between Groups 443 5 .089 1.493 .263
Within Groups A2 12 .059
Total 1.155 T
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ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups .007 1 .007 .250 .643
Within Groups 107 4 .027
Total 413 5
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .202 1 .202 2.574 .184
Within Groups 313 4 .078
Total 515 ]
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ANOVA
brix >
Sum of Squares df Mean Square F Sig.
Between Groups .007 1 007 .143 725
Within Groups 187 4 147
Total . 193 o)
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .060 1 .060 1.125 .349
Within Groups 213 4 .053
Total 273 5
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups 027 1 .027 2.000 .230
Within Groups .053 4 .013
Total .080 5
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ANOVA
brrix
Sum of Squares df Mean Square F Sig.
Between Groups .027 1 027 2.000 230
Within Groups .053 4 .013
Total .080 9
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ANOVA
brix
Sum of Squares df Mean Square E Sig.
Between Groups 552 5 110 1.389 .296
Within Groups 853 12 .079
Total 1.505 17
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ANOVA
brix
Sum of Squares df Mean Square F Sig.
Between Groups .243 5 .049 .716 .623
Within Groups .813 12 .068
Total 1.056 17
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ANOVA
pH 7
Sum of Squares df Mean Square E Sig.
| Between Groups .002 1 .002 617 476
Within Groups 013 4 003
Total .015 5
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .002 1 .002 7.200 .055
Within Groups .001 4 .000
Total .004 5
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .001 1 .000 .016 .905
Within Groups .004 Bl .001
Total .004 5
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .001 1 .001 .554 498
Within Groups .004 4 .001
Total .005 5
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups .003 1 .003 7.000 .057
Within Groups .002 4 .000
Total .005 5
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ANOVA
pH
Sum of Squares df Mean Square i Sig.
Between Groups .000 1 .000 .054 .828
Within Groups .005 < .001
Total 005 5
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ANOVA
pH
Sum of Squares df Mean Square F Sig.
Between Groups 762 6 B 5 99.004 .000
Within Groups .018 12 .002
Total .780 17
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ANOVA
pH
Sum of Squares df Mean Square E Sig.
Between Groups .830 5] .166 177.814 .000
Within Groups 011 12 .001
Total .841 17
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ANOVA
Sum of Squares df Mean Square 3 Sig.
L Between Groups 1.490 1 1.490 2.067 224
Within Groups 2.883 4 J21
Total 4.373 5
a Between Groups 1.602 1 1.602 2.488 190
Within Groups 2.575 4 644
Total 4176 5
b Between Groups 4576 1 4576 5.254 .084
Within Groups 3.484 4 871
Total 8.061 5
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ANOVA
Sum of Squares df Mean Square F Sig.
L Between Groups .290 1 .290 .205 674
Within Groups 5.678 4 1.420
Total 5.969 5
a Between Groups 12.819 1 12.819 5.480 079
Within Groups 9.357 4 2.339
Total 22.175 ]
b Between Groups 4.386 1 4.386 8.949 040
Within Groups 1.961 4 490
Total 6.347 5
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ANOVA
Sum of Squares df Mean Square F Sig.
I Between Groups 2.030 1 2.030 1.979 232
Within Groups 4,103 4 1.026
Total 6.133 -]
a Between Groups 1.118 1 1.118 .903 .396
Within Groups 4.952 4 1.238
Total 6.070 5
b Between Groups 4.896 1 4.896 23.563 .008
Within Groups .831 4 208
Total 5.727 5
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ANOVA
Sum of Squares df Mean Square F Sig.
= Between Groups 540 1 .540 344 .589
Within Groups 6.271 4 1.568
Total 6.811 5
a Between Groups 2815 1 2.815 3.496 135
Within Groups 3.222 4 .805
Total 6.037 5
b Between Groups 7.238 1 7.238 14.721 019
Within Groups 1.967 4 492
Total 9.205 5
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ANOVA
Sum of Squares df Mean Square F Sig.
L Between Groups 3.420 1 3.420 5.198 .085
Within Groups 2.632 4 .658
Total 6.052 <]
a Between Groups 1170 1 1.170 .867 404
Within Groups 5.399 4 1.350
Total 6.570 5
b Between Groups 3.760 1 3.760 2.482 .190
Within Groups 6.060 4 hata
Total 9.820 5
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ANOVA
Sum of Squares df Mean Square F Sig.
A, Between Groups 2.269 1 2.269 2,686 AT
Within Groups 3.379 4 .845
Total 5.649 5
a Between Groups 220 1 .220 .160 710
Within Groups 5.507 - 1377
Total 5.728 5
b Between Groups 2.394 1 2.394 1.404 .302
Within Groups 6.820 4 1.705
Total 9.214 5
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ANOVA
Sum of Squares df Mean Square F Sig.
i Between Groups 11.401 5 2.280 2.505 .089
Within Groups 10.924 12 910
Total 22.325 17
a Between Groups 62.400 o, 12.480 6.967 .003
Within Groups 21.495 12 1.791
Total 83.895 17
b Between Groups 114.398 5 ] 22.880 25.404 .000
Within Groups 10.808 12 .901
Total | 125.:206 17

M131971 Y128 HAN1TINSIEHNIRADAM TSI INRINALZ I OMATIRNAIS DS A UUAMITIUAE

Tssdounz 3 0gmsiNuinm 25 3 (MsnAnesi 4.4)

ANOVA
Sum of Squares df | Mean Square e Sig.
L Between Groups 1.719 5 1.544 1.326 318
Within Groups 13.973 12 1.164
Total 21.692 1
a Between Groups 27.190 5 5.438 6.857 .003
Within Groups 9.517 12 .793
Total 36.707 17
b Between Groups 117.704 o 23.541 28.250 .000
Within Groups 10.000 12 .833
Total 127.704 17
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ANOVA
arctan
Sum of Squares df Mean Square = Sig.
Between Groups 1.215 1 1.215 1.182 .338
Within Groups 4111 4 1.028
Total 5.326 5
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ANOVA
arctan
Sum of Squares df Mean Square 2 Sig.
Between Groups A41 1 141 .056 .828
Within Groups 7.569 3 2528
Total T11 4
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ANOVA
arctan
Sum of Squares df Mean Square F Sig.
Between Groups 1.109 1 1.109 1.145 .345
Within Groups 3.876 4 .969
Total 4.986 5
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ANOVA
arctan
Sum of Squares df Mean Square F Sig.
Between Groups 621 1 .621 778 428
Within Groups 3.192 4 .798
Total 3.812 5
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ANOVA
arctan
Sum of Squares df Mean Square F Sig.
Between Groups .350 1 .350 277 626
Within Groups 5.052 4 1.263
Total 5.402 5
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ANOVA
arctan
Sum of Squares df Mean Square P Sig.
Between Groups .836 1 .836 415 .555
Within Groups 8.068 4 2.017
Total 8.904 5
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ANOVA
arctan
Sum of Squares df Mean Square F Sig.
Between Groups 136.932 5 27.386 24631 .000
Within Groups 13.342 12 1.112
Total 150.274 2 ¥
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ANOVA
arctan
Sum of Squares df Mean Square F Sig.
Between Groups 124 073 5 24.815 13.295 .000
Within Groups 22.398 12 1.866
Total 146.471 17
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