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Abstract

The objective of this research was to study the effect of ripeness, pre-treatment and drying
temperature of dried banana chips by analyze moisture content, texture, rehydration ratio and color. It
is shown that the ripe bananas (19-20°Bx) have less total color difference but the green ones (13-
14°Bx) have higher rchydration ratio and less moisture content. The drying temperature has a very
marked influence on products; the higher the drying temperature (80 °C), the lower the moisture
content. Low drying temperature (60 °C) need longer drying time; products arc hardening and pale in
color but less total color difference (AE*). Pre-treat bananas with citric acid not only help prevent the
color but help maintain a structure as well by showing the higher rehydration ratio. Therefore

choosing parameter of drying depends on qualities of required product.
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Proximate Mineral content Vitamin
Components Minerals Vitamins
analysis (g) {mg) content
Water 70.7 Sodium 1 Retinal (ug) 0
Sugars 16.2 Potassium 350 Carotene (pug) 200
Starch 3.0 Calcium 7 Vitamin D (ug) 0
Dietary fiber 34 Magnesium 42 Thiamin (mg) 0.04
Total nitrogen 0.18 Phosphorus 28 Riboflavin (mg) 0.07
Protein 1.1 Iron 04 Nicotinic {mg) 0.6
Fat 03 Copper 0.16 Ascorbic acid (mg) 10.0
Zing 0.2 Vitamin E (mg) 02
Sulphur 13 Vitamin B6 {mg) 0.51
Chloring 79 Vitamin B12 (mg) 0
Folate (pg) 22
Pantothenate (mg) 0.26
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3. (TUANHAZINNIZUBIN RUURA (Drying Characteristic Curve) [10]
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2.9.5 M3 lansadl
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3.1 YuAaUMINAND

;J ¥ dlw = ar 1
3.1.1 mInaaeatudu MsnaasaiissiulaoniswIoudandie 4
¥ u’ = ]
1. myanlnglfiifougamgi 90 °c funar 2 ui
»
2. msugmsazarnhyulaninududu 1% Taowra dlunat 10 uk
3. mIsudmsazmensadasn aawdudu 10 g1 Hunat 10 1A

4. msugmisazmensadain anududy 5 g1 Hunar 10 wid

:I 5 o at o ] ar Y ¥ o
3.1.2 Mnaasatuaeuh 1 aunidanudunuiszranmdulSuannudu et
fiftnufe
1. MISIATOUAIBONNANBUNTOUN
ar a ) d o 9
2. STAUANUENYBINGIY (13-14 uaz 19-20 °Bx) Fasnifinuvesudanazaela

3. gugiiniFluenuds (60 uaz 80 °C)

:1 ci a o s & o Cd o o = o el
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TaoMin1snaansanua 8 ase Afang 2 €

3.2 unsailslumsnaaes

3.2.1 Tray dryer (ndmi1 s

3.2.2 Hot air oven (MEMMERT, UMS500)

3.2.3 Texture analyzer (Stable micro system, TA-XT plus)

3.2.4 Tri-stimulus colorimeter (Juki, JC801)

32,5 A30eFaneilow 4 Miao (Yamato Bleetronic Balance, HB-120)

3.2.6 Hand refractometer # 0-32 °Bx (Tamco)
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3.3 MamILuIagay

mﬁmaau’fnﬁamﬂ?umﬁuunﬁ”wwannaﬁ‘lssﬁummqnﬁiwﬁu 2 52 lagiaein
Ssnmvoeudefinza1nd (Total soluble sotid) TNAILHBINGS 79 13-14 *Bx 1Az 19-20 °Bx

yhndaeveumesduuinel3 1 Au udr3ALSus Total soluble solid 1 1dmusduA
gnideans i lidwldazen udnlenalden undremmunalddnvasdumiunasmin

U521 2 mm

331 msvatinameadefiazaeld (Total soluble solid) [18]
1. ndaoiieionndeldaz e udnlenalden
2. Wundaolddududn q vimhaih lualdiuedodursaraniedaiu
3. Inessalsmmuenssitazainilg (Refractometer) $29M353A 0-32 °Bx

gruan laudni ldunuluaunis

% Soluble solid = % ﬂﬂau%ﬁﬁmﬁﬂﬁam Refractometer x

(100 - b)
-_— 31
00 (3.1}

[) o
Taedi b fio USuraisin (%) T4 Soluble solid (AOAC, 1995)

» » 0 »
4. wanon 2 nfalaoldndremionoulunfaudeaiu

3.4 IEMsnaae

3.4.1 PsnAaBIiUAY HENITMIAITINAIBE
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1397 10 WH uasAsusmsazanunsadasn ANuudu 5 g1 1Wunat 10 W auddu

5. dunaanuilasuulasvesndonldud1denIEn T ouaieo1s



& a Yo [ N A = 'Y ' ¥ o N o N
wnansiiuenansianubidmiunslenuiionsfnwimu lweygslnilulsslesuaiunism

lunnsdlla visdu dnnamuiilnsaudadiien wagnotondsisiveaenalsynasaninisiluly



dy ~ N o 1 - = = ' g.JI ' N ) N o -
wnansiidwenasianubidmsunslsnuienisnyiniuu lweygislmilulsdssleguaunisan

lunsdlla vsdu dnnamuiilusaudadiien wagnedonsdisaivadenalsynasaninisilvly



& P ¥ o [ N A =2 'Y i ¥ o N o N
wnansiiduenasianubdmsunislynuienisnwiniu lueygislmihlulsysslosuaunisan

luansalla vy Bnnsnuilvdnutadilon uagnedendidaaivesonalsynaseniinisiiiuly



wnanstiduenansianuhdmiunislsanuiionisfinwiniiu lueygslnilulsdsslesuaiunisen

lunsdlla visdu Bnnsmnuilndaudadilen wazmnedensddsaivaaenaisynasandnisilvly



wnansiidwenasianubdmsunislynuienisnyiniu lweygislmilulsdssloguaunisan

luansdlla vedu Bnnanudludnuadiion uasnaandidaaivesonalsynasaniinisuiluly



wnanstiuenansianubidmiunslsnuiionsfnwiniu lweygalniluludssloguaiunisen

lunsdlla edu Bnnsnudludauadiion uaznaendidaaivesonalsynasiniinisuiluly



¥ ] [
1INNsANY IR WanfTououdnuasvendaiumni 1a azwi
- 9 : o o
nfFemieuanuuds : msazaoinfula > misazawnsadain > a1san
Ed ¥
Wisudsnd (Anwnd1) : msazatensadain < msazaotinfula <msaon
»
nFoudouanunlior : msazawdasndiudu 10 g1 > arsazoredns adudu 5 g/l
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4.2 MsrnMrInzaulumMseuung

o < o
Taovialumseuuiandlroez 1danlszunw 8-10 42109 [19]  uag vziinaunseun
[ é .: - oW CENL ] z::’ ] ¥ S
delonnuiuvesriaduaiianlszuin 3% (18] udanmanaassilis luansasuudaln
& o 1 o o o ¥ - o
nadmaaNuTUlsse 3% 1dlunnanmis Sudenulesidudnnusuicusaih 1@
molu 10 FrTuadouynaning fie 5% ualunisnaassnlendioszdunugn 13-14 °Bx 8y
» 4 ¥
figrunaii 60 °c Tiewsesuldudsldnwduils s 5% ufihes1dmeundaunuda 15

- A " w o % A o.q A vy
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1 1 o -~ o o s
m5191 4.2 naRlFlumsiuiwusdadusuanusulizuim 5%

szduAgn | gunapliounds | smiduduasazane wefisudnnuiu aanie
© Bx) ©C) n3agasn (g/1) MU S (%) (q“}’ﬂm)
13-14 60 0 5.42 7
5 5.32 4.5
80 0 6.00 2.25
5 4,22 2
19-20 60 0 6.41 14.5
5 6.36 14.5
80 0 5.10 6
5 5.20 5

WonFoudsudeyananiizdu q wohndiwszduanugn 13-14 °Bx @UMsIAS oL

ar [ ] = = o~ ar o e o
fotrndenousuigungll 80 °C 1¥nalunmseuudetiosiigado 2 ¥1Tus Tnoninduai

» ] .; W
FANY LBANVFUFIUUNT 5.21%
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o ¢ o
43 MIATIVINTISHAYUNNUDIHEANUNAG B

} 4 a 4 = =
INNTNRADY NAWTSAVATINGN 19-20 °Bx UNgaMnll 60 °C WanduaigaAnod

= 1

- v = v ° a o @ ddm '
anusugan 5%  Selimusadhldimnzdilefoniioninadenuaindiudie q ves
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. i J i A =y 4 o ot o L
DMRT pifSvumsunnainuaisussnunis Fanesaniszamiodida 95% (@ = 0.05)

rrl o W I3
4.3.1 AaNUYHVOIHANAUN
= o b4 o o < o o 1 & o ¥ =y o
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sd o A ¥ A Y ¥
L‘lJﬂ'iL‘]ﬂlﬂﬂTlllﬁﬂ«lj1ullﬂQIﬂUﬂ1'§ﬂﬂﬁ1ﬂ’11ﬂ¥uﬂ'llli]'lﬂij'lu AOAC (1995) ﬁ']ﬂﬂﬂ"l]ﬁll'iﬂ‘l‘l

¥ & o , cd o - ¥ o
Llf\']"l]\'lﬂ']u']ﬂ.!'H'lﬂ']ﬂ.lf]'il‘]fuﬂﬂ']'lﬂ‘!fuj'lullﬁ\'N'lﬂﬂllﬂ']"i 2.2 15Naﬂ\1ﬂ151@

a a a0 sd o A ¥ o o
TN 4.3 Naﬂ’]ﬁ']lﬂ5']31’1ﬂ’lﬂjﬂﬁlcﬂuﬂﬂ?'lﬂ‘]fus']uLLﬁQﬂ‘in‘IﬂQﬂ 10

LAUAUGN gungiiouura armududuaisazaiy weddudarmidu
(°Bx) (°C) N3ATAIN (/) FTUUT (%)
13-14 60 0 471

5 4.35

80 0 1.73

5 1.37

19-20 60 0 203
5 7.93

80 0 431

5 4.19

- N o - a’ o & oar o t o ] Y]
diopuuiaaudara Tuah 10 AnudugamovaIRanfus luseazTa1IzAuANAnY
Taon@ufiszAUAMIUEN 13-14 °Bx HIUATSUFMITAZAIUNTATASNABUDUTIQMHAI 80 °C 3]
» * 1 ]
anuFudigeno 1.37% drundaoi lukiunisuslumsazaonsadnsnianizsdoaiud
sd o a od o w d oy Y & - o
weduannuFugeninandes ndafusigeiivvosndweuntsniinnuiugegefondaei
szAuAUEn 19-20 °Bx TR umsusluaisazalonsagainnousuiigungil 60 °C i
1 é 3 - ] = L] 4
AuYU 8.93% Faonndlunaminnanudulundefuiliunadesninnudulundvea
» ] 1
ltanudugaiousandofiszaunnugn 13-14 °Bx deunindlsiissAunnugn 19-20

“Bx




molsture content (%)

Time (hr)

3

& 1314 °Bx, 60 °C, pre

a 13-14 °Bx, 60 °C, nonpre

A 19-20 °Bx, 60 °C, pre

x 19-20 °Bx, 60 °C, nonpre
—13-14 °Bx, 60 °C, pre
—13-14 °Bx, 60 °C, nonpre
— 19-20 "Bx, 60 °C, pre
e 19-20 °Bx, 60 °C, non-pre

517 4.1 mseuuiavesndunouneafSoufousenindeiizauniugn 13-14 °Bx

tag 19-20 °Bx IaunswisudundaTuen 1
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+ 19-20 °Bx, 60 °C, pre

= 19-20 "Bx, 60 °C, non-pre

A 19-20 °Bx, 80 °C, pre

x 19-20 “Bx, 80 °C, non-pre
—19-20 °Bx, 60 °C, pre
—19-20 *Bx, 60 °C, non-pre
—19-20 °Bx, 80 °C, pre
_—19'20 “Bx, 80 °C, nonpre

molsture content (%)
N
(4}

Time (hr)

L _ _ . —_— - -

51l% 4.2 mssuuevesndronouneutSoufivussniagunaiisuunia 60 °C uazs0 °C

TaunsSudunyaTuan 1

= - Y,
432 madmnzHieduda
ar 9 o o oo L] d’ 4w o ¥ o
wasmssuniarunTzRINARA U NTUY ST 5% wazousudaFa Tusd 10 1
[ ' - e a < 5 4 a o i .
A0 1HAA S U IATIEHAIIAT B Texture analyzer {NOIATIEHUTININAYA (Maximum
é r o ! ar
force, Hardness) §avInfnnuudadiooszruiodamuisouaniinldaw lananiinanoeds
A1519 4.4
nnmsfaumsadalundaonsa Tuei 10 wuhszduanugnuesndlouazguuqiil

BniwasuiuABA1 Breaking force WbIWAANMM IAundluhilszAunaiugn 19-20 °Bx i

L

= ar o ' = =
gaunqil 80 °C munsounninlAdofiqe Taun1 Breaking force Hoofiga fio 3.84 N 391H

[} »
wwa Idulumefssufusaaduainiausulssuim 5%




i3

= = i = [:] o A
tszgungil 80 °c ifugunginguiulddmsuniseuudendroneunessauiiy

o3 laenadou uaznmolundwgaii lnseadrenudews slesnindavdu [20]

[] ] Id [ .
A19190 4.4 M3 0U1H0Y Breaking force AU 5% nag NeTusd 10

rAunnugn | quugliouuds | aoundudumsazos | Breaking force #1 | Breaking force i
©Bx) ©C) AIASASA () s s% ) | $alued 100v)
13-14 60 0 6.07° 5.94°

5 6.25" 6.08°
80 0 587" 5.63°
5 587" 5.98"
19-20 60 0 - 13.25"
5 - 12.19°
80 0 3.83° 4.18°
5 4.49° 3.84

1 ]
~ - &

o o 1 A a w 4 o ] 1 [ a
HuNuMA : 'nﬂ51311i’fayammnﬂmanysﬁmﬁauﬂu'lmmnmqﬂumzﬁummmaam 95%

1A% DMRT

4 4 - ' : a 1314 °Bx
m 19-20 °Bx

Breaking force (N)

pre, 80 °C nonpre, 80 °C

31 4.3 mafFouifioun Breaking force sEHININA0RTZAUANINGN 13-14 °Bx Uay

o oo o ¥ o d’
19-20 °Bx 'umNannmcnﬂﬁ"mammwmw‘uuﬂ'izanm 5%
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PR - as f
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860 °C, 13-14 °Bx’
m 80 °C, 13-14 "Bx

- a 60 °C, 19-20 "Bx
-~ |(m80°C, 19-20 "Bx

L i
i

Breaking forea (N)

Breaking force (N)
—
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q' 1 . oF 4 L o
51/l 4.4 71 Breaking force MdaM5BUUAY g1 4.5 1 Breaking force M3IMTBLIN
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10 #2Tuq voendunszAUA NN 10 %2 Tue voendaenszdvaaugn

13-14 “Bx 19-20 °Bx
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sAuAgn | guugliouns | anududumsazane §asimsAudai Sasinshuda
°Bx) C) nsAZAsN (1) AT 5% $luah 10
13-14 60 0 4.07° 3.90™®
5 484" 4.09"
80 0 3.89"" 3.48"%"
5 435 3.55°
19-20 60 0 - 2.90%
5 - 3.44™
80 0 2.84° 2.96""
5 3.44" 3.46™"

wanoma : nsedeyasumAvardnusfimilowiu liuandafunszRuanudeiu 95%

Tpg35 DMRT

Rehydration
W

14 *Bx, 60 °C

14 *Bx, 80 °C

T

19 “Bx, 60 °C

—

19°Bx, 80°C

3 - 1 )
17 4.6 SannAumvewdasusinianudul sz 5% uanaze




ﬂ' o W = ar 4 1 l:; o
31 4.7 mynfSsumousasmsiudmesrdasumninnudualszina 5% Asedunnu

q' =4 a A W o ow faa d’ - o
31]'“ 4.8 ﬂ']illﬁﬂﬂL'VIEI‘UE]W'i'lﬂ'ﬁ'ﬂuﬂQUBQNﬁWﬂmW]‘HNﬂTIN‘ﬁU‘]JSZN'Im 5% NITAUANTIY

Rehydration
w

. |a13-14°Bx,60°C
| 19-20 °Bx, 60 *C

gnensfungumgiiouusts 60°C

Rehydmtion
w

pre

] » o oy -
qﬂﬂ‘Nﬂuﬂqmﬁﬂn DULHI 80°C

@ 13-14 “Bx, 80
E  |m19-20 *Bx, 80

J

36



4.3.4 MR eIE

b
AW Yo o T -~ o o« =
Tumanaaesil Idihdesnansasisins e idaonn fog Tri-stimulus colorimeter 19t

37

£y - o r 1 A ] o = o [ {
ANTEHAINNUTIN (L*) ¥ L* Yosssvuredadifidy uagsduadimsuldous (AE®)

LYY "]
USIHAANUNHAINITDUURS

:{ = o ' [ . : 3
MINN 46 HAMTAATIZHAT ANWENS (L*) uazmimsilaoud e+ fnnuduy

o [N o 4'.\; n.l -
HannuNUszuw 5% uaznyalush 10

FTAUAITY quugll gy nANUIY 5% g2 Tush 10
1" OB Y0 arazaw
°Bx DULAY (°
AyATATN (21) L* dE* L* dE*
60 0 57.60" 24.00° 56.89" 25.01"
5 60.25" 22.33° 58.47% 24 57"
13-14 . .
80 0 55.95" 26.67° 53.37" 2943
5 59,14™ 23.65° 54.67" 27.65"
60 0 57.43" 17.97 58.59" 16.86°
5 60.46" 15.32° 61.97" 13.62°
19-20 . .
80 0 54.62 22.32° 53.55" 23.50
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1 5 = as Id 4
M15197 0.1 JoyaranIsMAnBIvDIRARN BTN TN TUYS TN 5%

szAu | quupll | snududu TeRT ¢, .
. n | or g0 | o %
anugn | euuda | nsadein | 919 | lunnina L* [ dL*Lo | AE* [ _ 2
AUAT (hr) | AUTU
(°Bx) °C) (g) (N)
1 6.1648 57.63 0.29 23.78 4.2836 7 5.0507
0
2 5.9751 57.56 0.29 24.23 3.8610 7 5.7987
60
1 6.43%0 59.34 0.26 22.75 4.6973 5 5.0573
5
2 6.0572 6115 | 024 | 2190 | 49845 | 4 | 55752
13-14
80 | 5.8572 55.55 0.31 27.14 3.8585 3 4.2339
0
2 5.8803 56.36 0.30 26.19 3.9242 2 5.7626
1 5.6480 59.90 [ 026 | 2248 | 44734 | 2 | 52397
5
2 6.0846 5838 | 028 | 2482 | 42227 | 2 | 5.1947
1 7.7020 5513 | 026 | 2033 | 29209 | 15 | 6.7481
0
2 6.9979 59.72 0.20 15.61 2.3359 14 6.0748
60
I 7.3544 6129 | 018 | 1394 | 33937 | 14 | 6.6758
5
2 5.9740 6681 | 011 | 837 | 35335 | 15 | 60476
1920
1 3.5422 5461 | 027 | 2257 | 2.5991 6 | 55334
0
2 4.1106 5464 | 027 | 2207 | 3092 | 6 | 46572
80
1 4.5175 57.30 0.23 19.23 3.2954 5 5.7810
5
2 4.4630 56.56 | 024 | 2019 | 35893 | 5 | 46254
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gduny | qungl | anududunse | L | wsagegelu 831013 %
v - a H11 L* | dL%Lo | AE* “ z
qN(°Bx) | BUUHI (°C) HATN (g/1) n1InA (N) YA | AU
1 58998 | 5437 | 033 |27.57 | 40756 | 5.0890
0
2 59816 | 59.40 | 026 | 2244 | 37207 | 43243
60
1 6.1583 | 55.47 | 031 | 25.82 | 44821 | 4.2868
5
2 6.0013 | 61.47 | 024 | 2332 | 3.6977 | 4.4033
13-14
1 55877 | 5326 | 034 | 2952 | 35130 | 1.6660
0
2 56775 | 5347 034 | 2934 | 34547 | 1.7900
80
! 62047 | 5484 | 032 | 2718 | 36493 | 1.2122
5
2 57519 | 5451 | 032 | 2813 | 34435 | 1.519
1 13.7781 | 6029 | 019 | 1527 | 28647 | 8.1567
0
2 127287 | 5690 | 024 | 1845 | 29294 | 9.6953
60
1 11,3953 62.50 0.16 13.00 3.6796 7.7842
5
2 12.9844 61.43 0.18 14.24 3.2075 8.0652
19-20
1 4.2301 5453 | 027 | 2238 | 3.1356 | 3.9523
0
2 4.1321 5256 | 030 | 2462 | 27779 | 4.6700
80
1 37370 | 5312 029 | 24.00 | 3589 | 4.7267
5
2 3.9433 | 5600 | 025 | 2023 | 33412 | 3.6465
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MTN ANOVA

:; ¥ = s 'd 1
M5197 .1 ANOVA V041 Breaking force Yoanaafaainiinnuduganiolssana 5%

Tests of Between-Subjects Effects

Dependent Variable: force_Spc

Type 1II Sum
Source of Squares df Mean Square F Sig.
Corrected Modcl 18.085(a) 7 P 2584 13.334 .001
Intercept 537.867 1 537.867 2775.888 .000
Bx 742 1 742 3.827 .086
Temp 9.861 1 9.861 50.893 .000
Pre 006 ) .006 031 .B66
Bx * Temp 6.540 ] 6.540 33.750 .000
Bx * Pre 010 1 .010 050 .828
Temp * Pre 342 1 342 1.763 221
Bx * Temp * Pre .585 1 585 3.021 .120
Error 1.550 8 194
Total 557.502 16
Corrected Total 19.635 15

a R Squared = 921 (Adjusted R Squared = .852)




@13197 1.2 ANOVA %0481 Breaking force Y0nARSaminouudeoudeg1lush 10

Tests of Between-Subjects Effects

Dependent Variable: Force (N)

Type Il Sum
Source of Squares df Mean Square F Sig.
Correcied Model 177.406(a) 7 25.344 103.362 000
Intercept 814,985 1 814985 3323.864 000
Bx 24172 1 24172 98.586 000G
Temp 79.491 1 79.491 324201 000
Pre 211 1 211 862 380
Bx * Temp 72.355 1 72.355 295.097 000
Bx * Pre 892 1 892 3.639 .093
Temp * Pre 216 1 216 .80 376
Bx * Temp * Pre 061 i 067 271 616
Error 1.962 8 245
Total 994.353 16
Corrected Total 179.367 15

a R Squared = 989 (Adjusted R Squared = .979)
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Force_total
Duncan
Subset

VAR_5_10 ) T, 4 |
19%EB0NP5 2 3.8264
19%80p10 2 3.8402
1980np10 2 41811
19%3B0P5 2 4.4902
1480np16 2 5.6326
14%80P5 2 5.8663
14%80NPS 2 5.8688
1460np10 2 5.9407
14%80p10 2 5.9783
14%60NPS 2 6.0700
14%60p10 2 6.0798
14%60P5 2 6.2481
19%60p10 2 12.1899
1960np10 2 13.2534
Sig. 153 199 1.000 1.600

Means for groups in homogeneous subsets are displayed.

Based on Type Il Sum of Squares
The error term is Meart Square(Error) = . 165.
a Uses Harmonic Mean Sample Size = 2.000.

b Alpha=.05.
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AN 1.3 ANOVA ‘UE]\']ﬂﬂ'51ﬂ1'§ﬂuﬂTUaﬁﬂaﬂﬂmm‘nllﬂj’ln‘]fUQﬂ‘n'lUﬂszn’lm 5%

Tests of Between-Subjects Effects

Dependent Variable: R_5pc

Type III Sum
Source ‘ of Squares df Mean Square F Sig.
Corrected Model 7.797(a) 7 1.114 17.514 000
Intercept 218.029 1 218.029 3428.238 000
Bx 5.697 i 5.697 89.575 000
Temp 057 1 057 901 370
Pre 1.767 ] 1.767 27.776 .001
Bx * Temp 189 1 189 2.967 123
Bx * Pre on 1 011 169 691
Temp * Pre 075 1 075 1.187 308
Bx * Temp * Pre 001 ] .001 022 .886
Ermror 309 8 064
Total 226.335 16
Corrected Total 8.306 15

a R Squared = .939 (Adjusted R Squared = .885)




AT V.4 ANOVA 9990a51MsAUMIvDInAnfsiiooulsaud g Tueh 10

Tests of Between-Subjects Effects

Dependent Variable: R _10hr

Type 11T Sum
Source of Squares dfr Mean Square F Sig.
Corrected Model 2.332(a) 7 333 4.433 027
Intercept 192.928 t 192.928 2567.297 000
Bx 1273 i 1.273 16.945 003
Temp 193 1 193 2.562 148
Pre 428 1 A28 5.692 044
Bx * Temp 269 1 .269 3.584 095
Bx * Pre .160 1 .160 2.126 .183
Temp * Pre 007 1 007 094 767
Bx * Temp * Pre 002 1 002 027 874
Error 601 B 075
Total 195.861 16
Corrected Total 2933 15

a R Squared = 795 (Adjusted R Squared = .616)
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R total
Duncan
N Subset
VAR_5 10 i 2 3 4 5 6 7 8 1
19%80NP5 2| 2.844650
1960np10 2| 2.897050 | 2.897050
1980np10 2| 2956750 | 2.956750 | 2956750
19%80P5 2| 3.442350 | 3.442350 | 3.442350 | 3.442350
19%60p10 2| 3.443550 | 3.443550 | 3.443550 | 3.443550
19%80p10 2 3.464050 | 3.464050 | 3.464050 | 3.464050
1480np10 2 3.483850 | 3483850 | 3.483850 | 3.483850 | 3.483850
14%80p10 2 3.546400 | 3.546400 | 3.546400 | 3.546400
14%80NP5 2 3.891350 | 3.891350 | 3.891350 | 3.891350
1460np10 2 3.898150 | 3.898150 | 3.898150 | 3.898150
14%60NPS5 2 4072300 | 4.072300 | 4.072300
14%60p10 2 4.089900 | 4.089900
14%80P5 2 4348050 | 4.348050
14%60P5 2 4.840900
Sig. 053 060 059 137 052 053 129 076

Means for groups in homogeneous subsets are displayed.

Based on Type 11l Sum of Squares

The error term is Mean Square(Error) = .066.

a Uses Harmonic Mean Sample Size = 2.000.

b Alpha =.05.




4 \ o v sdm y
AIWIN 9.5 ANOVA U831 L* UBINARF AN usugamolszunm 5%

Tests of Between-Subjects Effects

Dependent Varizble: L_star Spc

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 119.343(a) 7 17.049 4.676 023
Intercept 54280.845 1 54280.845 | 14888.163 000
Bx 002 1 002 .001 981
Temp 40.101 1 40.101 10.999 011
Pre 54.501 1 54.501 14,949 {005
Bx * Temp 12.870 1 12.870 3.530 .097
Bx * Pre 2395 1 2.395 657 441
Temp * Pre 3.582 1 3.582 982 351
Bx * Temp * Pre 5.893 ] 5.893 1.616 239
Error 29.167 8 3.646
Total 54429.356 16
Corrected Total 148.511 15

a R Squared = .804 (Adjusted R Squared = .632)




M1719N 1.6 ANOVA v03A1 L*yaanaanuannovuiisaudad Tuah 10

Tests of Between-Subjects Effects

Dependent Variable: L_star 1 0hr

Type Il Sum
Source of Squares dr Mean Square F Sig.
Corrected Model 127.877%(a) 7 18.268 3.388 054
Intercept 51089.561 1 51089.561 9475.704 000
Bx 6.943 1 6.943 1.288 .289
Temp 97.713 1 97.713 18.123 003
Pre 13.250 1 13.250 2.457 156
Bx * Temp 6.605 1 6.605 1.225 301
Bx * Pre .555 1 .555 103 757
Temp * Pre 1.729 1 1.729 321 587
Bx * Temp * Pre 1.082 1 1.082 .201 666
Error 43.133 8 5.392

Total 51260.571 16

Corrected Total 171.010 15

a R Squared = 748 (Adjusted R Squared = .527)
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L _star_ total

Duncan
Subset

VAR 5 10 2 o 3 - 4 I
1480np10 2 53.36500
1980np10 2 53.54500
19%8Gpi0 2 54.56000 54.56000
19%80NP5 2 54.62500 54.62500
14%80p10 2 54.67500 54.67500
14%80NP5 2 55.95500 55.95500 55.95500
1460np10 2 56.88500 56.88500 56.88500
19%80P5 2 56.93000 56.93000 56.93000
14%60NP5 2 57.59500 57.59500 57.59500
14%60p10 2 58.47000 58.47000 58.47000
1960np10 2 58.59500 58.59500 58.59500
14%80P5 2 59.14000 59.14000
14%60P5 2 60.24500 60.24500
19%60p10 2 61.96500
Sig. 060 o 056 103

Means for groups in homogeneous subsets are displayed.

Based on Type 111 Sum of Squares

The error term is Mean Square(Error) = 3.324.

a Uses Harmonic Mean Sample Size = 2.000.

b Alpha=_.05.
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A1919N 1.7 ANOVA 90301 AE* YBIRARNUMNNUANUFUTAN 0158318 5%

Tests of Between-Subjects Effects

Dependent Variable: dE_5pc

Type Il Sum
Source of Squares dr Mean Square F Sig.
Corrected Model 318.814(a) 7 45.545 11.796 001
Intercept 7039.210 1 7039.210 1823.098 000
Bx 162.435 1 162.435 42.069 000
Temp 71.318 1 71.318 18.471 .003
Pre 49.844 1 49.844 12.909 .007
Bx * Temp 19.892 1 ! 19.892 5.152 053
Bx * Pre 5.593 1 5.593 1.449 263
Temp * Pre 2.059 1 2.059 .533 .486
Bx * Temp * Pre 7.673 1 7.673 1.987 196
Error 30.889 8 3.861
Total 7388.913 16
Corrected Total 349.703 15

a R Squared = .912 (Adjusted R Squarcd = .834)




M13190 V.8 ANOVA 484901 AE* YIHARN M D UURI9uEaF Ty 10

Tests of Between-Subjects Effects

Dependent Vaniable: dE_10hr

Type 111 Sum
Source of Squares dr Mean Square F Sig.
Corrected Model 392.045(a) 7 56.006 13.918 .001
Intercept 8349.848 1 8349.848 2075.067 .000
Bx 233.555 1 233.555 58.042 060
Temp 128.199 1 128.199 31.859 000
Pre 11.679 1 11.679 2.902 127
Bx * Temp 14.535 1 14.535 3.612 094
Bx * Pre 1.458 1 1.458 362 564
Temp * Pre 066 1 066 016 901
Bx * Temp * Pre 2.552 1 2552 634 449
Error 3219 8 4024 |
Total 8774.083 16
Corrected Total 424.236 15

a R Squared = 924 (Adjusted R Squared = .858)

bt




50

dE tota!
Duncan
Subset
VAR 5 10 2 3 4 | 5 6 7 1
19%60p10 2 13.6200
1960mp10 2 16.8600 16.8600
19%480P5 2 15.7100 19.7100
19%:30p10 2 22,1150 22.1150
19%80NPS 2 22.3200 223200
14%60P5 2 22,3250 22 3250
1380np10 2 23.5000 23.5000 23.5000
14%80P5 2 23,6500 23.6500
14%60NPS 2 24.0050 24.0050 24.0050
14%60p10 2 24.5700 24.5700 24.5700
1460mp10 2 25.0050 25.0050 25.0050
14%80NP5 2 26.6650 26.6650 26,6650
14%80p10 2 27.6550 27.6550
1480np10 2 29.4300
Sig. 064 .099 050 134 100 .058 125

Means for groups in homogeneous subsets are displayed.

Based on Type Il Sum of Squares

The error term is Mean Square{Error) = 2.602.

a Uses Harmonic Mean Sample Size = 2 000.

b Alpha=.0S.
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