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ABSTRACT

This study aimed to investigate the optimal temperature and time for drying garlic by
using hot air oven and infrared radiation on the microbiological aspect and rancidity. The results
showed that the proper temperature and time for drying garlic using hot air oven was 70°C for 5
hours, whereas using infrared radiation was 70°C for 3 hours. Study of the packaging for storage
of the those dried garlic was also investigated by using three different packaging methods
consisting of packing in Polypropylene(PP) plastic bags and then sealed with heat, vacuum
packing in laminate film (Nylon/LLDPE) and using injected nitrogen into laminate film
(Nylon/LLDPE). The results showed that the nitrogen flushing method gave the best results for
long-term storage of dried garlic. Microbiological property changes of those dried garlic were
analyzed after packaging by three different methods for 0-165 days at room temperature (35 +
2°C). The results indicated that the amount of microbial agents found in all packages were less
than 1.5 log CFU/g while the amount of yeast and fungi was less than 1.0 log CFU/g. In addition,
no pathogenic bacteria of both Bacillus cereus and Clostridium perfringens were found in all
dried garlic products. During the storage period, chemical changes of the dried garlic in all
packages were investigated for their rancidity by determining Thiobarbituric acid (TBA) value
which is a rancidity indicator. Although the rancidity of all packages of dried garlic from both
drying methods were significantly different after a storage period of 165 days at room
temperature, it intended to increase within longer storage period. The dried garlic from infrared
radiation and packed by nitrogen flushing showed the least rancidity at 165 days, followed by

dried garlic from hot air oven and packed by nitrogen flushing and dried garlic from infrared
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radiation and packed with vacuum, respectively. The changes in organoleptic acceptability of
flavor, taste and texture were significantly different after 165 days of storage. However, infrared

radiation with nitrogen flushing package has highest scores of preference.
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(%"JIIN) a ¢ a ¢
TPC gaauaz I TPC uaaLnEs
I 130 0.82 1.12 0.52
2 1.12 <1.00 <1.00 <1.00
3 0.82 <1.00 <1.00 <1.00
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MINN 44 ﬂimmqaumumnm'luwamnmmn5:muuauummuamauua:sqﬂ
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B‘N‘Nﬂﬁﬂ U339 3 anym:ua:mmﬂmﬁqﬂmgnﬁm (35 *2 mﬁumm%ua)

20219810 - 165 MU

USinugaunionanua (log CFU/R)
parlumsiny p ——
L pvauou puieddumsusa
INE1 (W)
PP | VAC | N, PP VAC | N,
0 052 | 052 | <1.00 | 052 | <1.00 | <1.00
15 <1.00 | <1.00 | <1.00 0.52 <1.00 <1.00
30 1.22 0.82 <1.00 0.82 <1.00 <1.00
45 <1.00 0.82 <1.00 <1.00 <1.00 <1.00
60 112 | 082 | <100 | 082 | <1.00 | <1.00
75 122 | 082 | <100 | <1.00 | <1.00 | <1.00
90 122 | 082 | <1.00 122 | <100 | <1.00
105 130 | 082 | <1.00 122 | <1.00 | <1.00
120 130 | 082 | <1.00 130 | <1.00 | <I1.00
135 130 | 082 | <1.00 130 | <1.00 | <I1.00
150 147 | 052 | <1.00 130 | <1.00 | <1.00
165 142 | 082 | <1.00 122 | <1.00 | <I1.00
PP = 133 iﬂ‘ui]d Polypropylene

VAC = quq;mgmﬂu Wal Laminates ¥iin Nylon/LLDPE

N, = vssguuu@nma lulasioulu #aal Laminates ¥1ia Nylo/LLDPE

b4 3/
oy <1 = lunumsiesgveslalatiluemisidvasededndie 0.1 niu
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F2U219810 - 165 JU

sy yﬂ?mmﬁﬁﬁua:ﬂ (log Clj,Uig:
= o DUANIDU ﬂ‘lJiQfTﬂ'LlTh'lﬁﬂ
FNET (IU)
PP VAC N, PP VAC N,
0 0.52 <1 <1 0.52 <1.00 <1.00
15 0.52 <1 <1 0.52 <1.00 <1.00
30 0.52 0.82 <1 0.52 <1.00 <1.00
45 0.52 0.82 <1 0.52 <1.00 <1.00
60 0.52 <1 <] 0.52 <1.00 <1.00
75 0.52 <1 <1 0.82 <1.00 <1.00
90 0.82 <1 <l 0.82 <1.00 <1.00
105 0.82 <1 <] 0.82 <1.00 <1.00
120 0.82 <1 <1 1.00 <1.00 <1.00
135 1.00 <1 <1 1.00 <1.00 <1.00
150 1.00 <1 <l 1.00 <1.00 <1.00
165 1.12 <l <1 1.00 <1.00 <1.00
PP = ‘lJ‘i'i'iﬂqu Polypropylene

VAC = v539qeygimaly Way Laminates ¥1in Nylon/LLDPE

N, = usspuuuduigTulaswuly #ay Laminates ¥iia Nylon/LLDPE

2

14 ¥
nomg <1 = linumsisigueslnlaiiluemisidousonodaenna 0.1 n¥u
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MM 4.6 Ui B. cereus lundnimainszifioneuuisdivaniounazsadounsusa
U3TY 3 dnvaizuazinusnungunniiies (35 + 2 esrmraiFum)

J2ULIA1 0 - 165 U

natlums ﬂ?mmtéa B. cereus (log CFU/g)
Ausn auausou puTadouns A

() PP | VAC N, PP VAC | N,
0 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
15 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
30 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
45 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
60 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
75 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
90 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
105 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
120 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
135 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
150 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00
165 <1.00 | <1.00 | <1.00 <1.00 | <1.00 | <1.00

PP = 13 sﬂuqq Polypropylene
VAC = u559qye 11y Waa] Laminates ¥1iA Nylon/LLDPE

N, = visquuu@uing luasioulu #ax Laminates ¥1ia Nylon/LLDPE

¥ 3
winumg <1 = linumaeigyveslalaiiluemis@vadedediois 0.1 nu
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M319N 4.7 YT C perfringens TundadumnszioueuuisdvaudounazSaddsursusa

U339 3 dnvaizuaz Nusnufigungiivos (3542 ssrimaiFum)

FTUZI810 - 165 U

na1lumaiiy ﬂ?::m;é% C. perfringens (log CFU/g)
v u dUaNsoU pUsIdOUNIITA
$nu ()

PP VAC N, PP - N
0 ND ND ND ND ND -
15 ND ND ND ND ND D
30 ND ND ND ND - ND
45 ND ND ND ND ND —
60 ND ND ND = 5 =
75 ND ND ND - D -
90 ND ND ND ND 5 D
105 ND ND ND B - -
= ND ND ND ND ND ND
135 ND ND ND ND ND D
= ND i ND ND ND ND
165 ND ND D - - =

PP = usssﬂuqq Polypropylene

VAC = u339qgg1nalu #aal Laminates ¥iia Nylon/LLDPE

N

2

HUTWHE ND = Not detectable in 0.1 gram dried garlic.

= ussquuuAnfy TuTasioulu Maal Laminates ¥1ia Nylon/LLDPE
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4.4.2 MIVATILHYPUMAUMINUIAG
= 4 : 3 3 2 d =
HONI3UATIZH Thiobarbituric acid number (TBA) "h’fl'lN‘lJﬂﬂﬂ'ﬁL‘I‘Tl.ll&ﬁu‘tlﬂﬂﬂ‘itmﬂll
Vv ] 4 o — a9 = = =
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4.4.2.1 Thiobarbituric acid number (TBA)

MIINTILHUTHIY Malonaldehyde  lunsiitonouudswyr lilaam
uANANBENITudIAY szninnmﬁu?nmﬁqmwgﬁﬁm (35 £2 PIFMNUYATBUA) MISINAANA
PONFINTY  (Lipid Oxidation) Usziiu'ldsn TBA Value TeofisuinuassieSum
Malonaldehyde 1n¥hliwdnsuainszifoneuuuianfumiiuiy  Igeneunzamz (1979)
1791 TBA Value lundnswmaiiinnioondn 1 - 2 fadn3u Malonaldehyde Aoflansu
mneiawaasusnaumiiuiudnies wamsinssidaaasluning 4.5 wuih msou
Taold5ad@oususaussquuu@uiaiulasou 1uflay Laminates ¥iia  Nylon/LLDPE
uaasAnioviiqaii 165 u A1 TBA 1@t 0.998 + 0.001 594A9UIAD pUANTOUDTIY
wuu@umaluTasiou el Laminates ¥ia Nylon/LLDPE #i1 TBA @6 1.029 + 0.001 o1l
Taol45s@8unsusanssyquamealuilay Laminates o730 Nylow/LLDPE i1 TBA miy
1.031 £ 0.001 DUANTBUVII Yy IN AT Laminates 1A Nylon/LLDPE £1 TBA 103y

1.063 + 0.002 oU1Av1F59d8UNINIAVIIYNY Polypropylene Vaniindroaudou 1.090 +
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0.001 uazou laul¥ausouns3993 Polypropylene Vaniindaoaaudon 1 TBA 1ndv 1.128 +

°o_ o A =t Y a J o [ : A = k4 a = o]
0.001 MWAWY WesnnnsziouounialinuFum Anlumsideudonmadugaunissa
hilvilymdwy uainwzdsyavilymmsidendonunmidiosnmlfisoeendiadu fivh
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HAZAUAMNDIMIIAAIAIY AnTunszifiououniaienisegnioldaniz¥esndiou (0, <

0.1%) (NUANE, 2538)
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17810 - 165 U

¥ =2 ¥
H+PP = auausaumiiﬂuqa Polypropylene Taniindronuion
H+VAC = auaufounssygaanmaluilas Laminates ¥1iANylon/LLDPE
F a o L4 p a
H+N, =ovaufounssquuu@dunielulasiouly #ail Laminates ¥1in
Nylon/LLDPE

IR+PP - puSaddumsusanss3lune Polypropylene antindunnuiou

ar

IR+VAC= puSadaunsusausiygayanaluilas Laminates ¥1ia Nylon/LLDPE

o Aa a o o . =
IR+ N, =oufidounsusa ussyuuy ifumes Tulasiouluilad Laminates ¥iia

Nylon/LLDPE
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NARUIN N

ada d = = J
’Jﬁ'J!ﬂﬁ]a‘iﬁﬁ]ﬂ.!ﬂ]WﬂNilﬁuﬂ‘iﬂ

¢

17 nmﬂ5’Jfﬁmﬂzﬁﬂ‘%mmqﬁuﬂ?ﬂmﬂm (AOAC, 2000)

1.1 H36996199113 25 N3U 1AW dilution (peptone 1%) S5 225 faaans wauly
3 o A
WU Taun3 949 stomacher
A Y e s Y - oy
1.2 19091991115 1:10 A0 dilution (peptone 1%) 1 ldA1uRo1aNAnINs
o ] a:i -~ v a =y = aa ‘;
1.3 Mulamsazaieaienananuieneaneiuilsuns 1 daaans aslusiumizie
Taonnudenaas 2 111
2 2 4 x " =
1.4 IBIMSIAVAED plate count agar (PCA) Aivasuuazna Iivuiiguugiyszana 45
=1 4 a an ] 9 a Y] " :f =1
DIRNTAITOA a3 lunIUINIZIFe Muazszanm 15 Taaaas wor liddualetiana 1 3ouus g
1.5 vuiigangi 37 ssrissaidod iuna 48 42 Tua
L} Y C;d. ‘3 1 1
1.6 91uwa lasdenaumizidonii In Tatliiuegszning 25-250 Talail

1.7 winumasveai iy 1dgudaua dilution factor Y93 WITDIMTYS N

18 dradluswaun lafiiny ludodis 1 nsy

2. MInsInNzvlSinabaduazs (AOAC, 2000)

2.1 H9AI801991M15 25 N5U 1A dilution (peptone 1%) 1/3uns 225 Tadaas wauly
3 w A
101U TnuiA5 04 stomacher
A ¥ o 3 - -y
2.2 13997991113 1:10 A7 dilution (peptone 1%) 3 1AN1UITOVINADINS
LY 1 ci = Al LY = = ;
2.3 Ynlamsazaieddedinnuidonesmeiulsuies 1 Tadans aslusnumziie
Tavyinnudeeag 2 11y
dy dy :; J 9 = =Y
2.4 WOIMISIAYIYD potato dextrose agar (PDA) ﬂwaﬂnua:m'hwnqmnqu
Uszanm 45 osmuwaidoa USu pH 914 3.541 drwa1502a0 10% tartaric acid aaluamimie
; a aa ' ¥ Y o ow ' cf 3/ <
1w uazlszuim 15 adans wa liiddualetians auuds
2.5 Unguuqil 25 esmradoa iWuna 3-5 Ju
' =) d’.’ 1='d da; 1 1 =
2.6 9una laoiaonumzFeni In Talltuagsening 10-150 Inlail

2.7 mAuRaoves UL Idgudlum dilution factor Y9IAMITOEATUS MY

18 fuantiuswouTalaiifinulusiege 1 ndy
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3. MINTIVIANLHYTINY B. cereus (AOAC, 2000)

3.1 H3@2961991M15 25 N3U 1AY dilution (peptone 1%) 1s1ns 225 Tadans wauly
Y w &
{0114 1ABINT D9 stomacher
A Y - Y & oy
3.2 13991901115 1:10 AU dilution (peptone 1%) 4 1AANUIEBINADINTS
s ' -:; - 1 o = s aa
3.3 Unlamsazawdleisinnuidenesaanulsuas 0.1 Hadaas aslusune
¥ .
1%071191115 Mannital-egg yolk-polymyxin (MYP) agar laoyiiamidev19az 2 914
3.4 1fumsndzUdueanaviediaeims i
3.5 Ungumgil 30 sarnwaue iunan 24 97 Tus
¥ "
3.6 asaniv Inlatlveu¥eniidnyuz InTatidsun i opaque zone 30u TnTail
3.7 lnlalldsnarmaaeutuiulaogifAser hemolytic activity test Taazwuns
' =1
JBUTAIUINAIIOALAILUDINIS blood agar
@ o dd' Y o ey d’ v ar
3.8 Wy lnlatinldwamsnadeufumusuIuge B, cereus #ON5UVDY

AIDUIDINT

4. MIATIVINTIZN C. perfringens (AOAC, 2000)

4.1 TIRIDY190IMIT 25 NFU 1AW dilution (peptone 1%) UT1As 225 Taaans wauly
Y o A
197U TAuIAS 04 stomacher

A ¥ o v - =y
4.2 19991407 1:10 AW dilution (peptone 1%) 3 lAR1NITDINADING
4.3 Yulamsazawiltedsianuieneaanulsiaes 1 dadans  asluemisiaes
¥

l%ﬂ Cooked meat (CM) medium mmﬁamaaz 2 N00A HUDA 2% agar ﬂﬂﬁﬂﬂ’mﬁ1mﬂ'ﬁ

4.4 Uugumfil 35-37 ssmuaidoa iiunar 18-24 $2Tua

v ¥ 9
4.5 19¥19%0%0 (loop) JWIHDIINAUNADA CM medium ©182981M15 Tryptose-

sulfite-cycloserine (TSC) agar + egg yolk emulsion



ad
5

=

el

MANUHIN U

d
ATITHAMMNMUAT

61



62

MARUIN ¥

IWAANZHRUMWMANI]

1. M33ANzHUT22 Malonaldehyde (AOAC, 2000)
1.1 @510l
- Thiobarbituric acid(TBA)
- (90%) Glacial acetic acid

a Y 7w
= ﬂ‘iﬂllﬁiﬂ‘iﬂﬂﬂiﬂ ANUIVUUU 4 UBTUD

1.2 MswseuaIsazaly
3 Thiobarbituric acid 0.2883 n3u Tdluvaagiwuyuuia 100 Haddas iy

(90%) Glacial acetic acid U5U1Su1@3aUATY 100 Hadans

TalasnaoTadiudu S1uau 32.8 51 ldluvaagisumuing 100 faddns
- Ay - A VoY o & ¥ aawid w a
wuihinau (Mansudsaie lamamiveu lasen loa ud ety YsulSuasay

AU 100 Yaaans

1.3 MIAATEHS Malonaldehyde

1.3.1 $ad28614 10 n3u Tudnindu so Gadans 1-2 1t

1.3.2 i 47.5 Taaaas Taluvaadunauuiin 250 Taddns

1.3.3 wwnsa laTasnaoin 4 uesia 25 aaans uay Glass bead

1.3.4 Msnduunsy 5o daaans

1.3.5 Tlaveaumarfinau'ld s inaans amasanaasaiiilrhila G
®1302870 TBA reagent 5 indans luvasanaasauditlarh

1.3.6 vhietranduluiuden 35 1t

1.3.7 %11 Blank Tao1dvinduy 5 Ha0aATUNUAIDE

1.3.8 18991nA5 35 W17 M lmounielu 10 wd

1.3.9 1h ) Sadnsganaunaalasl$inies Spectophoto meter AIMBIINEL

538 W Tuunsg

AW % TBA = 7.8 x OD x 10 (iiadn3% malonaldehyde A9 A lan3w)

v
WINUNAIDE
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luswauwanmsnageumalszanauila

a w d = iV
HaAAMN NIZNBNOUNN
o dv ar 1 3/ EY) s s []
AT NIAMARBUAI81ING T v nazldRziuumssensuvesdiieteasly
" ¥
FoeinlinsenusiadIo1n munuidnvesi njandanihneunaaoudietiedalal

Vv
TasaziuuMsuaNs VAN

9 ApvouiuNINAgA 8 fauausuuIN

~ o -~ Y =] W
7 dAesousuihunais 6 fAowausUIANIIDY
5 fovonluldvensunse luvensy 4 feluvensuidnion
3 feluvousuihunais 2 fe luseusuun

1 Ao livousuminiga
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M519N 9.1 Msnavunlaveanl TBA voansziouauuiaglvandoutazsdounsusa

o ' d o { -
U559 3 dnvae Tusznimsinushunguugiiies (35£2 servaidod)

13871 0— 165 Ju
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puaniou pUBUNIUIA

il PP VAC N, PP VAC N,
0 | 0.616 +£0.025 | 0.620" +0.025 | 0.611"+0.104 | 0.596" +0.015 | 0.585"+0.005 | 0.582" +0.005
15 | 0.737£0.006 | 0.719’+0.006 | 0.707’ +0.003 | 0.687’+0.005 | 0.667 +0.135 | 0.652’ +0.010
30 | 0.810"+0.001 | 0.790'+0.002 | 0.787'+0.001 | 0.770' +0.003 | 0.718’ £0.034 | 0.690’+0.015
45 | 0.855°+£0.001 | 0.840°+0.006 | 0.817"+0.002 | 0.824" +0.008 | 0.744’ £0.022 | 0.734’ +0.012
60 | 0.862'+0.002 | 0.847%+0.003 | 0.832°+0.001 | 0.833°+0.001 | 0.818" £0.005 | 0.789'+0.009
75 | 0.858°+0.006 | 0.840" +0.002 | 0.839* +0.001 | 0.840°+0.006 | 0.819" £0.002 | 0.798" + 0.001
90 | 0.910°+0.001 | 0.891°+0.002 | 0.843* +0.005 | 0.860" +0.005 | 0.845% £0.001 | 0.826" +0.001
105 | 0.918°+0.002 | 0.911° +0.004 | 0.879" +0.002 | 0.891° +0.016 | 0.882" +0.001 | 0.868 "+ 0.001
120 | 0.972°+0.001 | 0.948°+0.002 | 0.910°+0.001 | 0.957°+0.001 | 0.934°£0.002 | 0.900°+ 0.000
135 | 0.994°+0.003 | 0.955°+0.001 | 0.935°+0.003 | 0.981°+0.000 | 0.937° £0.001 | 0.922°+0.002
150 | 1.066"+0.001 | 1.009"+0.001 | 0.988°+0.001 | 1.031°+0.001 | 0.981° £0.001 | 0.959°+0.003
165 | 1.128"+0.001 | 1.063"+0.002 | 1.029° +0.001 | 1.090" £0.001 | 1.031° +0.001 | 0.998°+ 0.001

o o

AonysnanulunuIvey vueds Aunasveanansuasnu lusaaINsny

Y

[

N UALINU UANuuanARueRTsdAynIsadanszauaNUIFeIUN 95%

donlSsueudls DMRT




4 a L4 aa P a '
ﬂ)‘ﬂ\i‘ﬁ 4.2 ﬂ1i’J!ﬂ'i'lﬁ'}’!‘I’TNﬁﬂﬁ‘llﬂﬁﬂﬁlﬂﬁuuuﬂﬁﬂim@ﬂi‘l.l'lﬂ! TBA °lus::mwﬂmﬁu

Sy NNl 37 eermuvaiFua

Type 11l Sum
Source df Mean Square F Sig.
of Squares

Corrected Model 3.514(a) 73 .048 985.573 .000
Intercept 157.050 1 157.050 | 3215728.793 | .000
Day 3.306 11 301 6154.174 | .000
Treatment 161 5 032 658.432 | .000
day * treatment .047 55 .001 17.409 | .000
Error 007 142 4.88E-005

Total 160.571 216

Corrected Total 3.521 215

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



/ o o 4 a e o
ﬂl‘ﬂw‘lﬁ 1.3 ﬂSLl‘u‘LIﬂ'li‘l"lﬂﬁf)ilﬂ']\ﬂ.li%ﬁﬁﬂﬁﬂNI‘T‘ILIL?BﬁﬁﬂﬂﬂﬂﬁﬂﬂﬂimwizlﬁvﬂB'ULL‘FTQ

@ Aa [ - = a
ﬁ'auau%’auuaﬁmﬂuﬂmiﬂ U339 3 aﬂymzua:mmnumqmﬁgnﬁ'm

(35+2 pam I aIFud) Wual 165 Ju
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puauiou pUDUNITUTA

il PP VAC N, PP VAC N,

0 | 7.94' £1.04 | 786°,£0.76 | 7.86",+096 | 7.39° +1.10 7.67",+0.92 8.14" +0.72
15 | 7.08°, £1.02 | 7.00°,+098 | 7.25' +144 | 7.22° +0.386 736°,+083 | 7.75° +0.96
30 | 6927, £1.20 | 7.22°, £1.14 | 681°, +1.14 | 694°,£095 | 7.14°_+089 | 747" +1.05
45 | 6.58°, =115 | 639° £1.10 | 7.00°, +1.14 | 6.67°,+082 | 675, +093 | 7.00° +0.82
60 | 658, +1.10 | 636,089 | 672, + 111 | 636' +147 | 628° 111 | 725 =087
75 | 625°, £099 | 6334086 | 697,087 | 6.19° £092 | 650° +1.08 | 7.06"_ +1.04
90 | 497, £134 | 6.14° 153 | 631° £1.09 | 581° +114 | 600°,+124 | 686°, +1.10
105 | 5000, £1.60 | 606" +121 | 628° 121 | 533 +143 | 581° +111 | 686, +1.17
120 | 331°,+1.16 | 5.92° +1.5I 631°, £1.03 | 4.11°+152 5.67°,+1.09 6.56,, + 1.05
135 | 2.69° +1.16 | 5.19 111 556,+1.15 | 2.94° +1.26 5.69°, + 1.36 6.33° + 1.06
150 | 2.14°, £0.79 | 553 +1.13 | 606 +104 | 2.53° £1.05 5.81°,+1.36 5.86°,+1.29
165 | 1.75°, +0.73 | 5537, +129 | 594° +150 | 1.77°,+0.98 5.69°, +1.01 5.75°,+ 1.07

* %

@ o a ar n’: o ' - a  w s [ ]
Aronysnaenuluiuifs @vew) vuods Aundvveswdaduaiedadulugiaua

d o ' Y ' o [ ' @ o o aad [y 4
MIAVTNYINANAY BANULANANALEN INThidnynaianseaua ey
95% 1p1/SuuIs A8 DMRT

- A [y o ' 1 a w a1 o ]
manmwmmuiuuu'mau (maun) T‘i’lJ"lElﬁ\'l mmﬁwﬂwaﬁnmm N uiu‘mmm

1
o o aa o -

a @ [ " [ " ] a pr &
MIAVTNYUALINY BATWuANA1IAuee e bilhisdAgneadanszaunudeny

95% 1io1lSounuudIs DMRT




MINN 4.4 MIAATIZHNRAAVINMINATIUN ST mduTalud Ao

a L ] 4 o = = ]
Namnmm1usxwo1anwsxﬂu5nymqtuﬁqn 37 03Uy DLHOT

Type 111 Sum

(

Source df Mean Square F Sig.
of Squares

Corrected Model | 5289.824(a) 105 50.379 39.885 .000
Intercept 96068.056 1 96068.056 | 76056.061 .000
Day 2941.306 11 267.391 211.691 .000
treatmtent 1156.097 5 231.219 183.054 .000
day * treatment 1163.375 55 21.152 16.746 .000
Error 3140.120 2486 1.263

Total 104498.000 2592

Corrected Total 8429.944 2591

a R Squared = .628 (Adjusted R Squared = .612)
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1 o o 4 A a o o =1
FI'ITNﬁ 1.5 ﬂSll.‘Ll‘Llﬂﬁ‘ﬂﬂﬁ?)‘lJW1Qﬂ5$ﬁ1ﬂﬂuﬂﬂ1uﬁﬂﬂﬂﬁu‘I.lﬂQNﬂﬂﬂﬂ.l“Hﬂ‘iziﬂflllﬂﬂl!ﬁ\'}

¥ 3 @ Aa o g9 P a y
AauIouLazsIgaunsusa U339 3 ﬂﬂ‘l&iﬂﬂillﬁ&’lﬂﬁiﬂ'lel']ﬂqmﬂgifﬁﬂﬂ

(3542 pamaIFod) Wunal 165 Tu

puauiou pUBUNIU5A
il PP VAC N, PP VAC N,
0 697 +1.08 | 7.11°, 121 | 761"+1.10 | 7.81°+0.78 7.67",+0.86 7.81°, £0.74
15 | 675°4146 | 683, +091 | 7.67°,+1.33 | 7.42°,£107 | 747°, +084 | 753" +08I
30 | 656,115 | 681°, +078 | 7.36", +143 | 7.33°, 079 | 7.42°, 080 | 7.56"_ +0.99
45 | 6507, £1.13 | 681° +£1.00 | 7.19°, £092 | 7.11°,£095 | 7.00°,+092 | 731" +082
60 | 6.06°,+1.17 | 6.72°, +136 | 7.28°, +0.94 | 6.89° +097 | 697° +094 | 7.22° 095
75 | 575',+1.62 | 644’ +120 | 683, +087| 653 094 6.89°, 091 | 739" +096
90 | 525,171 | 636, 089 | 675, +1.13 | 575' +087 | 636 +1.I12 6.64°,+0.76
105 | 5.89,+1.21 | 6.19% +1.00 | 692 136 | 569", +1.06 | 603" +1.05 | 678 +1.12
120 | 494 086 | 6.19% +139 | 672, +1.08 | 517 097 636 +1.17 | 6.81° +139
135 | 425\+1.55 | 5394110 | 638 £096 | 439 4093 | 586" 104 | 656 +1.02
150 | 417 +146 | 553°,£094 | 631,+088 | 417,100 | 594" +1.17 | 603" +1.00
165 | 3.56,£096 | 516,+1.09 | 594" +128 | 3.69 +0.388 558" £1.10 | 6.06°+0.95

* %

@ o

H s : s [ 1 = ow ¢ A w ]
AonysNa1nu luuLIA @on) nuods Aundvvesnansusaenu luyralan

d o a [ i o ' ' @ o a aad w y o
MINVTAEINANAY TAnuuanalnued1 ilhisdryneadanseaunnuyosy
A = = Y
95% 1enlsuumouniy DMRT
o @ { o ar ' 4 a w a0 [y '
manmﬁmanuiuumuau (Mun) 'H!J'Itlﬁsi mmﬁwmnamnmm 'I\'lf'l‘uﬁi‘u‘h"NL‘)ﬁ’l

= Y ' ) ' 1w aad Y y o
MUY AL Tanuuanaesiues liidvddymeadanseduanuvesiv

95% 1ie11/TouMeuAI10 DMRT




H =Y a aa LYY c{
MINN 0.6 MIAATITHNTIRYRINSNATEUN s amFuialudunauyes

a  w o ' g4 a = a -~
Nﬂﬂﬂﬂ‘l"ﬂ1u3$ﬂj1ﬁﬂ13lﬂﬂiﬂﬂ1ﬂfzmﬁﬂuﬂ 37 oA ale T

Type III Sum

Source df Mean Square F Sig.
of Squares

Corrected Model | 2554.022(a) 105 24.324 20.618 .000
Intercept 105966.176 1 105966.176 | 89822.614 .000
day 1571.245 11 142.840 121.079 .000
treatment 663.340 5 132.668 112.456 .000
day * treatment 297.267 55 5.405 4.581 .000
Error 2932.802 2486 1.180

Total 111453.000 2592

Corrected Total 5486.824 2591

a R Squared = .465 (Adjusted R Squared = .443)
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ﬂ'l‘i'l\'l'?l 1.7 ﬂxu‘uuﬂ'l‘iﬂﬂﬁﬂﬂﬂﬂﬂiSﬁ’lﬂﬁllNﬁiuL?ﬂQ§ﬂ‘]ﬂﬂﬁJﬂdNﬂﬂﬂﬂmﬂ?zlﬁﬂﬂ

¥y ¥ 3 o da [ 4 o P a gl
BUUNIAIUANTOULAZSITDUNT TR U359 3 anymzuazmmnququnwm

(3542 pamIaIF o) 1Wumal 165 Ju

puauiou pudursusA
il PP VAC N, PP VAC N,
0 736"+ 1.04 7.47" +0.94 7.83° +1.08 7.72° +1.00 7.56", + 0.96 7.83° £0.91
15 | 703,094 | 725 115 | 7.80°,£1.00 | 7.39° +1.15 747", % 1.05 7.64°, +0.99
30 | 647°,+1.18 | 653°,+1.10 | 7.50°, £1.02 | 7.03° £1.02 | 725,087 | 744" _+0.90
45 | 622'+1.69 | 647,091 | 7.11°,+1.09 | 6.61°,+087 | 697°+094 | 7.58° +1.07
60 | 561", +1.57 | 636,+1.69 | 692°+090 | 633 +1.01 639,090 | 725 +093
75 | 486, +1.12 | 597" +081 | 6.67,+082 | 6.00° +0.79 6.44' +0.69 | 7.03° +1.10
90 | 517, 074 | 583" 091 | 642" +084 | 552 +084 617", + 1.42 6.67°,+0.92
105 | 478 £095 | 553, +1.59 | 619, +095 | 5.1 +0.78 5.56" +1.08 6.17, + 0.87
120 | 464" 107 | 522 109 | 594° +082 | 494 +1.19 | 519 +085 | 589" +1.09
135 | 397,129 | 510 ,+091 | 567,086 | 433" ,+1.04 | 481" +085 | 575 +1.07
150 | 3.56',+120 | 4.83° £091 | 522,076 | 4.17°,+081 469"+ 0.62 5.08" +0.93
165 | 336101 | 458" 4080 | 531'+095 | 394 +089 | 444" +0.65 5.03 +0.73
v gasnusimeuluiund @aves) mneis sundsvesrdasasidoadulugaena

* %

o =

g w A o 1 @ ' [ o ad [ 4 o
MIAVTAYINANM TANuenA1eited1e ilisdnynatanseauanuiody

95% tiianlIounoudis DMRT
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Type 111 Sum

Source df Mean Square F Sig.
of Squares

Corrected Model | 3496.358(a) 105 33.299 31.803 .000
Intercept 94117.732 1 94117.732 | 89890.406 .000
day 2791.347 11 253.759 242.361 .000
treatment 570.192 5 114.038 108.916 .000
day * treatment 118.813 55 2.160 2.063 .000
Error 2602.910 2486 1.047

Total 100217.000 2592

Corrected Total 6099.268 2591

a R Squared = .573 (Adjusted R Squared = .555)
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(352 pamaiFoa) uat 165 Ju

puauiou puduUrsUsA
Fui PP VAC N, PP VAC N,
0 | 758°+080 | 7.53°+094 | 7.86"+072 | 7.58",+099 | 7.78" +1.19 7.81°+0.88
15 | 736,126 | 7.56'£099 | 7.61°,£093 | 7.78" +0.83 7.75', £0.93 7.67° +1.01
30 | 7.00°,£092 | 7315+ 111 | 7.50°,£0.97 | 7.39° +099 | 744" +£087 | 7.56° +0.84
45 | 6.61°,+090 | 7.06°,+075 | 7.47°,+091 | 7.08° +0.93 7.22° +1.14 7.53" +0.84
60 | 6.06°,+0.79 | 6.69°, +0.66 | 7.08° +093 | 7.08°+096 | 738", +102 | 725 +0.96
75 | 592", +096 | 6.64', +£1.04 | 692°, +090 | 622° +0098 6.83°, +0.77 | 6.86°_ +0.86
90 | 522,+1.07 | 633 +1.17 | 6815, £1.21 | 561 +0.96 6.75°,+1.40 | 6.61°, +0.99
105 | S.11,£1.09 | 6.17°,+081 | 625 +087 | 547 +1.15 644 +120 | 6.58° +087
120 | 456 +134 | 572" 077 | 6.03" £094 | 522'+1.19 6.03°, +0.97 647 +0.87
135 | 3.33°,£075 | 5392076 | 547,£097 | 411095 | 569" +088 | 603 +08l
150 | 322°,+1.01 | 486,+158 | 508 +080 | 3.44"+105 5.11,+0.66 5.67",+0.95
165 | 3.25°,£0.93 | 447 ,£127 | 472,208 | 3174084 | 531,+092 531+ 0.85
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Type III Sum

Source df Mean Square F Sig.
of Squares

Corrected Model | 4112.093(a) 105 39.163 40.644 .000
Intercept 101700.500 1 101700.500 | 105546.740 .000
day 3218.620 11 292.602 303.668 .000
treatment 589.431 5 117.886 122.344 .000
day * treatment 280.560 55 5.101 5.294 .000
Error 2395.407 2486 964

Total 108208.000 2592

Corrected Total 6507.500 2591

a R Squared = .632 (Adjusted R Squared = .616)
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(35+2 parnaiFed) Wunal 165 Ju

puauiou pudursusA
un PP VAC N, PP VAC N,

0 7.69" +0.82 7.64" +0.93 7.97" +0.94 7.61°, +0.93 797" +0.87 8.00°, + 0.82
15 | 756", +1.18 | 747" +1.13 | 7.64'.+099 | 7.44" +0.73 7.83% +0.81 7.86° + 1.07
30 | 72272092 | 742" 087 | 7.66° +095 | 7.33°,+0.79 722,095 | 747, +0.84
a5 | 6507 £120 | 692°,£099 | 7.42°,+099 | 678°,+095 | 7.06°, +095 | 733 +0.63
60 | 6.00",+1.01 | 686, +079 | 722, +0.79 | 639" +090 | 692° +1.10 | 7.44°_ +093
75 | 5.50,£1.00 | 647,,+097 | 7.00°,+092 | 653, +081 | 694° +1.19 | 7.11° 095
90 | 5.14_+079 | 636, +089 | 683° +091 | 578 £0.72 | 667, +1.06 | 7.17°, +1.02
105 | 481° +057 | 650, +1.02 | 664 093 | 539 +127 | 622° +0.98 6.84" +1.03
120 | 467,079 | 6.06° +1.09 | 650, +097 | 528 +0.77 6.17°,+ 1.08 6.17°,+ 1.10
135 | 394" 4092 | 589" +082 | 619" +0.78 | 506 +0.92 6.03" % 1.00 5.92°,%1.27
150 | 3.22,4£079 | 542 129 | 594" £1.24 | 4.50°,+0.94 5.50' +0.94 5.67 +1.28
165 | 3.00°,+071 | 486", +1.09 | 542 +096 | 4.22" +0095 539 +0.83 5.53' +1.05
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Type Il Sum

Source df Mean Square F Sig.
of Squares

Corrected Model | 3335.311(a) 105 31.765 33.911 .000
Intercept 105915.031 1 105915.031 | 113071.492 .000
day 2366.010 11 215.092 229.625 .000
treatment 685.277 5 137.055 146.316 .000
day * treatment 259.321 55 4.715 5.033 .000
Error 2328.657 2486 937

Total 111579.000 2592

Corrected Total 5663.969 2591

a R Squared = .589 (Adjusted R Squared = .571)
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