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Effects of hydrocooling on extending the shelf life and physiological changes of
sweet corns (Zea may Linn. var. saccharata cv. Hibrix 3 and Insee 2) in summer, rainy
season and cold season were studied by varying the prestorage cool water treatment
temperature between room temperature, 5 ‘C and 0 °C and the time: 30, 45 and 60 min. It
was found that hydrocooled sweet corn at 0 °C for 60 min. can delay some physiological
changes such as total soluble solid (TSS) content, total sugar content, sucrose content, and
decreasing of respiration rate and starch content, which results in an increased storage life
of the sweet corn compared to non-hydrocooled sweet corn. Changes of starch and sugar
contents were correlated with ADP-Glucose pyrophosphorylase activity, which is the key
enzyme in starch synthesis. Hydrocooled sweet corn at 0 °C for 60 min. has higher activity

that inhibit starch synthesis than non-hydrocooled sweet corn.
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' py Rgrcso N . -
placento-chalazal tissue Gﬁ\‘lLﬂuLuﬂLﬂﬂwfﬂg?:WJN pedicel kag transfer cell (specialized
cell) 184 basal endosperm vasannilazipaaudiaeny transfer cell Wl lwaulnadlsy
anntutaanglaauazngninaazgndsiasnzsiiiflutamnaginsaldatinemniis (Avigad
was Dey, 1997)

2. nauwzamlas (Polysaccharide)
auganlafudalnanaauutiseanidu 2. ngulunq Ae uila (starch)  ua
J = a A . 2

phytoglycogen Tmﬂuﬂqummuﬂd%mlﬂﬂ 2. 1UAAR amylose LA amylopectin® TNNAINN
wansingiuluisesaasingeadny Ing amylose avilsznausasluanaseianianglaasaiu
\uaneienadaeWuss glycosidic bond MANUMUS a-(1,4) /1WA 200-2,000 nidsenglag
azanatlatiesndnilemeauriu amylopectin @91 amylopectin azilsznausos tuianauas
wmanglagsanuiiuaraanasoaiusy glycosidic bond MRS o-1,4 WazAZHNITUAN
AeANUNFAUMLesng Taazsiaiufaeiisy o-(1,6) HauaNINNga 10,000 misanglaawas

90J val b2 6 = b7 ] [
azanginlin (NAUNA F3sam, 2543) wilsludnalnananudauninaziilu amylose

aa

Tnenanizatinagiedna Ao unieu amylose extender 8192zl amylose 44019 85 % U84

wileianum drufuutlenidu amylopectin® ez ludalwanaundgu wx winidu (Boyer



Ly ¥ o o/ o

WAz Preiss, 1981) vl idn ”ty‘ﬁ'Lﬁlmm@\‘mummaLmﬂ:mlﬂﬂu%qiwmmmﬁ@ starch
synthase Was ADP-Glc-starch synthase (Ou-Lee W@ Setter, 1985) Mﬁ\i@’mﬁmﬁm
%ﬂqiwmm’]ulﬂ?mlﬁuimlﬁmﬁLLé’aﬂi:mmﬁfuﬁ' 15-21  UAINITHANINGT UTunnuuilay
Lﬁﬂ%léﬂ?.i’]x‘i%’]“] nawasuuasesBunarimarmmasazBunautiandullluidng
prafudnufuAe Buranimiaresnasasluanefilsi ety (Early, 1952)
#15U WSP %'azdfmlmait,ﬂu phytoglycogen HasannfidnEnizadnety glycogen Tudng
apiiluansdsznay o-(1,4)(1,6)-glucan Afllasaairafufsduananunnung Ag e Ay
amylopectin (Matheson, 1975) (Pan waz Nelson, 1984) Taawuqanludag 23 Junasnig
NANLNATHNN74519 a-(1,4)(1,6)-glucan 1N Lﬁmmﬂﬁmiﬁmmm a-(1,6)-glucosidase
geanlutoananfanan 9w water soluble polysaccharide inniigaludnalnamanu sut
Tnedudesiiasiliualuniadia Aanssugeiavlas starch-debranching (Boyer Wa Preiss,

1981) sanuAeldifanszinunisadaauilel amyloplast uazdanaliinisasas WSP s

1N (Boyer, Daniels wae Shannon, 1977)

al o a [ & a
ﬂ']’iL'iJﬂﬂullﬂﬂﬂﬂqﬂﬂiﬁ’l‘Wﬂ'\ﬂ@\iﬂ']'iLﬂULﬂﬂq

Auniuasionisazanuiluaziiinialumsdadalnananu Wug Hiorix 3 uay Insee 2

INNsANHIAREY shrunken-2 (sh2) B sh wuiwlasTulang 3 aasdqlne (Wann,
1 v 1
Brown 4ag Hills, 1971) 419 IWaMa WA sh2 azdnwnisunniinmnaniauaaniaiuiien le

Andd1atnwanou sy ludainamaunidusas sh2  azdnanssuaadianlas ADP-Glc

L o

PPiase anANaddataulms ADP-Glc PPiase utaulminaaiudsnyineSndinnilasy

o

'y

o Y

glucose-1-phosphate 111134 ADP-glucose @qazifluansisrulunszuaunisdansesiuile
(31U 1) Tner ADP-glucose  #lsiazgniinlilseiduanatwaugannles Inadiaulad starch
synthetase vinutidanuiaengtaaidaiuilase non-reducing end 93 amylose uaz
amylopectin (Nelson waz Pan, 1995) = nas@nmn1sineutesienlssd ADP-Glc PPiase
TudfAsaveanqsafrsuilvludnalnanisduimuwn wudaanxsndanisnanuzeseulssils
Tudaeszezaameaiuiunmdn Fuinsaranuilaninay Taalunisinemidasiingau
=® o dl dI v o d‘ a 49{ . P

AUINTEALNIN Teaanrdesiugluuunisazanuilanfinuu (Tsai, Salamini waz Nelson,
1970)  ludalwananuisaaiudn lugaanainau A nuni s urada ol ADP-Gle
PPiase aulingeudsduiugiunisairuiliaznisaanatiiaiagiasaniiaaulugoginan
AaNa1n wanaInil anudanisinauaesaulsd sucrose synthase aranadlugaeaaigs
Y v Y @ 1 o a 301 o < ¥ ZJ/ :j/ 1

indae wansldiindinisaaatinnagiasalldaundndiainauauinanassausioan

NANNAY (Masuda, Yamashita Wa Kaneko, 1997)  Deak bazAndy (1987) 9181911491019



Heannisgadsrestiniaginsauaznisaieutliaunminengnisfiuinedionamany

fnanls

HARKAUAINITLIAULIN NN uugAIndAasiuguIu)18381N AT D

Q a

¥ a

ANTNLIARANUULNNNIFALLNED (ALTE Yoenesh ey Usen Faunduud, 2535

1 %
1

GO ANGITUAZITINITLIUNNALBRTHAN] N e lEa s 1enARNa AL 1

a
v 1
=

nsaanatinanallldlunsyuaunisnala (§U9 2) Asiun1sangUU)RIaINARKNAUAINT
Aufeaasinlinszusunissanaafialédias @urdd yoy-vas uazame,  2531)

dl a a dl [~3 all v Aaa A A dl 1% [ %
L%@Q@Wﬂﬂ@ﬁlﬂ@ﬂﬂﬁl&ﬂ%lﬂﬂLﬂHQNWEQN‘HQmﬂ?@Nﬂ’]?VWﬂqﬂ ganreungladunslanasau

= !

~ S0 o o X a4 9 =
"’Q’]ﬂ@qﬁ’]?‘ﬂ@?JZQNI@ﬂﬁluﬂﬁ\zuquﬂq?‘ﬁqﬂl@u@gﬁwqﬁlﬁﬂV’]Q’]N?@HLﬂ@‘ﬂu@ﬂﬂQﬂ f3LTEINITAINN

1%

Fauannisunla (respiration heat, vital heat) HaRNaNHanIIN1Iunelageazides
1 =3 dl = dl a a = =
AUNINAEN9990159 LHesA AN sl asunlaanivagainauas il unsilsenis ey

a dy a o a v dla . dld ' Y a
NARNA u’ﬂﬂf‘\ﬂﬂusl,umﬂMN@EI\'INW)']N‘J‘@LW]ﬁ]ﬂN’]@WﬂLLﬂ@\?ﬂQﬂ (field heat) RARIESIN ST

nsmelangediaauen (Damen, 1984) ASUUMINABINTTEABIENIIAUNARNALNAAS

= a o o A ¥ v o A
ATUNTNNA ANAN am@%mmmma‘mﬂ%lum’mfggm



Cytoplasm

Sucrose

Glucose Fructose
AT
AD

P
Pi <+— Pi
P
v
F-6-P

G-6-P

ATP Pi

ADP

F-1,6-DP

G-3-P 4 » DHAP <«

ADPG ; ADP-Glucose

*ADP-glucose pyrophosphorylase

10

Gle W G-6-P
ADPI
ATP
Fru M—&P

~

ADP-Glc PPiase*

Amyloplast

G-1-P € ADPG
ADP

Starch

Loe

F-1,6-DP

N\

»DHAP +—— G-3-P

/

717 1 nezuaunsduAsziuila (Faudasann Shannon uaz Garwood, 1984)



/ UTP

Sucrose
Invertase Sucrose synthase
GlL*:OSG Fruc*ose UDP}GIucose

ATP ATP PPi
Glc. Kinase Fru. Kinase UDP-glucose PPiase

ADP ADP uTP

Glucose-1-Pi
Phosphoglucomutase
v v

Glucose-6-Pi 4¢——p Fructose-6-Pi «—p Glucose-6-Pi

Hexose phosphate isomerase Hexose phosphate isomerase
PPi ATP
Pi ADP

v
Fructose-1,6-bisphosphate

Glycolysis

917 2 nszuaunsaansiimaialdlunszuounisuiela

(Anuasann Taiz and Zeiger, 1998)
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= & o a [ % [ al
LL‘HTVI'Nﬂ']'iElﬂ’ﬂ']ﬂqﬂ'l'il,ﬂ'l.liﬂ‘l:}'lLLﬂ%‘ﬁSﬂ’ﬂﬂ'\’iLﬂﬂﬂuLLﬂ@ﬂMﬂﬂﬂqiLﬂ‘ULﬂEI’J

N7aAgUUYNIIARNA lTAAsauTNszAUg UM NaD R fiuatiN999ALTaR

pNA AT Nua TR LI Aa A avseansn1sunelage 1w anselues usanlad

o

wazdnaTwananu s (Eredelu aneta inawn, 2528) Nisanguu)RaeNanLa iy

ADEN97901598 117700 LAUaNeA T 1w N12d N dlasmaRuaINIALEL UILfiL Tldevise

a

v 14
ngvinliinszmeaInuaaNa N19@enIanIaAgNRasIuet uTin1eInanNg gl

k1l

dl % a ?;// g dll A dlal o o
NEABNNITAAUATAITNATNNITNUDINARNA ‘J“’JNV]\?Q‘]Jﬂﬁ‘ELLLL@ZLﬁ?@QN@WN@WM?UiﬂuﬂW?@ﬂ

RV EFU
Hydrocooling

N198AR MY HAEATINIEN198A R UURTE NI NATNNIDAAYIN)HTBINARNG

a

1 =

! 14
TinaaladatinagqnidauasiUsz@nanin mezmﬁﬂfnm;m*m?ﬂu (heat capacity) 4091

L4
ada o 2 '

a Yy ¥ A dl dl 1 Y o A %’ <
ANNA mmqumuqmmm'ﬁum@mimmﬂlm@mmm@@uwmuﬁlmmmmmu NTRINA

q

S e 4 Y o Adevy a 5 A | &  adXday o o
qu’]Lﬂu sﬁﬂquﬂuWITm‘QQNﬂmwQNLL@z@m?qﬂq{Lﬂ@WLﬁquﬁm @f;l%‘liﬁ?ﬂmﬁ\lfmm\lﬁﬂ@@ﬁﬂm

dl Y o a a Q} =) yoJ a al 1 ZJ/ =
WﬁqﬂqiﬂﬁlmﬂﬂﬂN@ﬁ]NZ\]U’NﬁH@WLﬂHﬂu’]VLmQE}VLN LNAAAINNLALUTENIUL WANINUNITUL

1 b4
= v °

U9997 M RarfeInuln l6a (Seymour uazAniy, 1981) iU Aananann A9kl nsanguny

v {4 1
a ol

¥ o = a = ) 2 95 i’ a
mammwmnmmamumiﬂ waliinazaiauazilsnAain Leﬁ’ﬂ"ﬂ@uVI?HVILﬂu@’]m@ﬂ‘ﬂﬂ

n1ai@elé (Reina, Fleming uaz Humphries, 1995) aamgNaasiny dsiasldanuly

a

auinliiiaaudeaiunaans  Ineialidinastianldiniuntanmgiidszanm 0 °C

a

Rodriguez WazAME (1997) wudin1sangauuna lundae 69eds hydrocooling N ldnantias
N1 10 W Ngruund 0-10°C axialimifinenng chilling injury Tudauiiialsd Tewudnddn

v a -dla a v %3 % [~3 1 [l % al/ 0%
meavl,uwmmummuﬂmm@qmm_]umamﬂmmmu LU ‘Viu‘ﬂill&]ﬁ‘ﬁ WATAN WANLNA Na

¥ =

dratwanauuazAudns sy (G9delu areaa s, 2528)

nsAnINITang M dfiunanasesnlundaldlis widasaunsnannisin
a 1 o 1 9 al/ :J/ a s'OJ o 1% [ A
Reuardaainuan naesmdalili  sonvisannisgoydesiuiinanld (fuansd Tazuag
N84, 2535)  Oosthuyse WATAMME (1997) WUAIN1TARYMANNENWALEAD hydrocooling
Ngounnd 5 °C lunaiuiu 2 dalue azinlduziasasnuninanduziaan lidldiunisan

a d’ a Y aa . add‘ aly v 1 <
U TN13ARNINAHAYLAT hydrocooling 1TluAENanguM) R lAati1eInEILazaIN
nsAn luNz@amANLIINITangUUNRALERE hydrocooling  azldnanduniinisan

grunNg AT forced air cooling warERTaEanNIsgryiAatitinanlfianan (Kaynas uaz
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Sivritepe, 1995) INNN9ANEI89 Osman Waz Mustaffa (1993) wudﬂmmm@mmmmﬂ

3% hydrocooling lusziWes (carambola) Wug B10 azdaaanni1sgoyidetiiuazinunagis

a

val 1 a v dd‘ lel a v addﬁl % val o o dl
ZQﬁ1ﬂ®ﬂﬁ]’1ﬂ’]ﬁ‘@ﬂﬂm°ﬂ@j3¢ﬁﬁ]ﬂflﬁﬂu”] uﬂﬂ@’mummrﬂﬂqmmummﬁuﬂ\ﬂ%ﬂmmﬂumﬂsﬁwz

a a a

DY UEINLUAN (2541) Wudqmmm@mmu

k1l

doe i ENAIAINAR (freshness) 1A

(¢}

o ¥ s . dl a 1 o o ¥ ¥ 1
inAztin Taaldas hydrocooling NPUNNN 5°C %mmﬂmammwmmmmuﬂumumﬂ

v

T nandaaunilasd nnsqgouidaniniinan n1sgouidaiaduduaznisiiaidule
uananiniranguun N luusanlaalngds hydrocooling  Hnalunisannisgoide e
paalslag e (Toivonen, 1997)

N1991 hydrocooling 1x13ana bdvanei L lan

Flooding lunislaesliinfiuluaiiunananinussg lunimusFaufoaudn a9
LARRUNNIANNANENUUFET AU UNIZLAUN LU cooling water tunnel
o L ) 5 -
Spraying  \flupasnutidueandnaInsnuniduindespzaaiaiy tunnel
Immersion {UABNIRNNITUEALITTHANARLAIAS lutaifiuTsenaly bulk

" 4, £ rr
type cooler vidawfludarinugiaudas e

al v 1

N13%1 hydrocooling lNanNd13anIsauLilasanaiunsnang uuni lieengsmiga

o k7

Trannsangamginieudeniniuinglaz@inimae fneAunnaasdoinauaul s

uniy TnevilddatnevenuitlliiunisanguingifaatinasdBunnsinniaanas 3 wh
Saeniudnatnavauiitiunissnenugiiludanaan 30 falusn Janisangnuugiia
winzangmiudialnaneiuaaniana hydrocooling Tmﬂiﬁﬁqmuqﬁmmﬁﬁﬂ@zmm 0-1°C
(Awny Haninan, 2542)  NIANHITBNAN NAANULI (2526) WUG1N199 hydrocooling
Tudratwanauleeldgungil 4 °C azdastinangnisiuinels 14 44 uazA@N WA
anld  ueNaNi Wyaassal gATAT (2528) wudanasin hydrocooling fudnatwaua

PAINIALINL 0 1 waz 2 F2lue ldlnanai3una total soluble solids

NS USRI R R

(%

QOI | o o dl 1 Y oa = [~3 e 4 49{ dl
unuALuilade g0 m‘wmﬂ"lum@mmumﬂmimmnmimmumu LARANAN

f
9 U o q

P ) aaa A = N g v a o \
@muﬂuﬂmqqzﬁQHmzﬂﬂﬂgﬂ?ﬂ’]LﬂNV]?@LNF‘]’]U@@SﬁNﬂ’]ﬂ&LuLSﬁ@@WﬁIMLﬂﬂﬂ]q@\‘] LU TEARNIT

wela (Peiris, Mallon way Kays, 1997) dzaanisgoyidanaalslad annnsmieuaes
waulenad chlorophyllase  aAN1940yLALAANHWT (Mohdson  WATAME, 1994)  T¥A8NIS
dl %’ 2% 1 o ¥ if
wasuwlaseaFunnmiea draanisgnassnaliuazdasinmaniuanls wanainiinig

o a o

s w o ad o - ES 2 g =y
Auineguuniadedisannisiiuinresaeqaunsd  Taavidldaosiundnnalin
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1% a

gruu)imtaqaitianidvaasnannaaniey andunannaluaniaunacsazdaaiuinm s
Pgungitsznine 10-15 °C vanzgaunginsawiullasinlduananiinainisazyin
#119 (chilling injury) TeaMATBIN9AABINTFENALHBINIANEIALsENa UL B TNITAS
= dl % I'g c 1 a dl fé &l a oI o
WL TUNULWAR LA AN T AtULLAImMINN 18NN ULHBg U RAARIAY 91
TinsinuesteiuiuiliaUndlluaznisasuaunisuidnesnaesanssinge Aazidenas
9% substrate Hlanaduianuieulaildlagnanisaaunu (A59us ASWITT, 2544 619

nvlu Aupun dunfiasoygms, 2545)
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md
=
b,
w

Janalnsaluazignisnnaag

Janalnsnl

1.

=
WINARR

FaTwana1u g Hibrix 3 410 LFENulEAANAARUEANTR WAL Insee 2 AN

R o/

v ¥ 1) ] a [~3 dl o [ %

AutRAadTnatarlaeliaTiF a1gnasAuRedLsrain 20 F4 Baanisean

T nasfnmdialnavawivaasaneiivg 1 3 gahe naFeu (heuluiAx-

Aguiaw)  gaelu (Lﬁ@umﬂgﬁﬂu-@mmu) ALY (W AANTEU-NNANTUE)
a a v

InadnaantinnaAIugsinane  Ildsuinnaainnisidaniatgaaelsnay

unas AnusainlfuRelaantiuilazanns 5 4u

o

Tanainsnl

2.1 gqunsad

ﬁaﬁﬁmuauqmmﬁ

FAILANgUNYH (Growth chamber)
Lﬂ?@ﬁmmi@mﬂﬁmma (Spectrophotometer)

Lﬂ"‘i‘lm Gas chromatography (Shimadzu 314 GC-8A)
Lﬂ?@ﬂum}”ﬁmmu@u@mmﬁ (Refrigerated centrifuge)
Lﬂ?@qﬂuLﬁM (Micro centrifuge)

é"m_l (Oven)

e WTANATL 2 AUl

Fagie i mADes 5 Fauss

ARSI ALENT (Vortex mixer)

winlaauieu (Hot plate)

\A3995A1 50104 Total Soluble Solids (TSS) (Hand refractometer §1 N-1E)
Centrifuge tube screw cap 111A 50 NAAAAT

NaAM micro centrifuge

Desicator
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29aTnauia1unn 3.50 NafanT

29ALAY 20 HARARTNFINANENS
nrzuanananLazidinane (Syringe and needle)
Petridish

dnines aunm 100 Ranans

NIZUBNAN

laTasthdmuaziid (Micropipette and tip)
wmaslutinas

IGESTT

NITANENIBI

URNIALLRAN

NABNOTENTN

22 #19LAN

Saturated NaCl (lluniaifiusiaetsuianifuaulaeanlas), 80 % Ethanol

Copper reagents (Na,HPO,.12H,0, Rochelle salt, NaOH, CuSO,.5H,0,
Na,SO,), Nelson  reagents  ((NH,);Mo,0,,.4H,0, Conc. H,SO,,
NaHAsO,.7H,0), 5 % Phenol, Conc. H,SO, 52 % (v/v) Perchloric acid,
Anthrone reagent (0.2 %(w/v) in 95 % of cold H,SO,), Tris-HCI, EDTA, MgCl,,

ATP, R-mercaptoethanol, ADP-Glucose, Sodium pyrophosphate, NADP,

Glycerol,  Ammonium  sulfate,  Phosphoglucomutase,  Glucose-6-P
dehydrogenase
ABN9NARDY

1. mMsAnHNaaMUDTLazsEazna NI AN lUNITAAY MU NAYN

u

¥

1.1 apaaudidlnanuaAlEdl Taeindnalnanauanguund
AuuYiNaY 521 °C uaz 0+1°C lagldiaalunisquuiusas
AUUDAUANANAUAIY



AOLIANGIUANH 10 °C HUNNNENAINIIARIUIA

v

5+1 °C ldszreziaanlunisquunu
5+1 °C Mdszazinanlunsquuiy
01 °C Mszaziaanlunisquuiu
0+1 °C ldfazeiziaanlunisquunu

0+1 °C Mszazioanlunisquuny

1 dl [N a vy 901 1o s Ay
dnatwananuin runsanguugisaesn wsitnliiung
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=
U7

=
U7

=
U7
30 U9
45 y9
60 u
30 U
45 y9

60 u

< o v dl v ¥ a 9nl/ o =3 Dd‘
wudnundatnaununlaainda 1.1, lugeswanasnanzg  aandurinliiuldn

¥ 1
FAILANGOMNN 10 “C AnNTUANTNE 95 % Tunnuanismaaedluiun 0 2 4 6 uax 8

@ o o R P o a .
ABINITLNUTNEN Imﬂuu‘ﬂﬂNﬂﬂqﬁ'Lﬂ@ﬂuLLﬂ@\TVl’]\iﬂ??QV]E]']m’N”’I

be

o

JU

Asilasuuag

Ymingm 153104 Total soluble solids (TSS) 1FNAUANNTUIBLNAR SRFIN1TUNela

UFnnuanaianun isnasand Bisamlasa waviEuinul

1.2

InARTINTgLdEINUNER

! ¥ 1 !
dauindnalnanauluusazganismaaedsosATastanaAtian 2 Aunde 1o

inldAuanmlefifusinisgoy@sinuingn fsaunis

Lﬂmmummmmmwwuﬂm = UINUNLTNAU-UINUNAANIE X100

1.3

% 1
PN ITNFAU

am3u1eu Total soluble solid (TSS)

oI/ o 1 ¥ o & N ¥ o© :j/ !
depnatedtalnanatitlsznans 10 ndu - ualWazianlaiian Al e1dauaad

1 ldaslunaan microcentrifuge  MNNstiuvineNAqeLATES microcentrifuge Lwaan 5

WP AnNtuLNg17azattdaulaN1renadLL hand refractometer 81UANT beTIWAIANLEAT

14  IpSunuAnNTULaLNan (A.O.A.C., 1995)
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1
v o

dasnatnetralwavanudszanns 5 nfu ldlu petridish TevuwialaznIy

winuds anduiidlileulugeulaamuauguugi 10022 °C Wi 15 dalueudani

a

v
=

1 v
Wisiulu desicator waztinlddatinmin  ANUILANNTUANNANNNT

wafEuiANTu = Wintindaatinenaual-uintngaatitewadan X 100

v
WIUUNAALINNaUAL

15 2AaAsINITuala

o o A o 5 v v = v a A Ao a
u']"ﬂ'](JIW@ﬂ"J’]uV]N’]uﬂqﬁ‘sﬁfluqﬁuﬂLL@QmU&LumrJ@LLﬂQﬂﬂﬁummmﬂ?qu? 3.5 apg

Wuaan 45 wil Aeauugivied (szanns 25 °C) udaiudetutanialuaauio tneld

3

duuazraanang LaauwuRinaeluaie 20 dadans Wi ldnmadnifunns CO,

=

AeIlATay Gas chromatography €%a SHIMUDZU $1 GC-8A 4 mdunisdiasnziiilsunn

2
cao A

wia CO, NNANI¥NI99LAIIZASL

Column Porapack Q
Column temperature 50 paATLTALTe
Injection temperature 100 B9ANTALTYA
Detector TCD

Carier gas Helium

1
a

gruA1LBunl CO, NlAannipses Arunndnsniselaldainiiunm Co, Nenuls
(a‘mmtﬁﬂmzu"’lummwmﬂ n)

a 'S %’ N a I a

1.6 s zrdsundinasnad (mmu@ﬂm:qlumﬁmwm n)
a o - & =

1.7 Apszndsunainmanivum (i’m@zmﬂm:qiumﬁmmﬂ n)

1.8 ApgzilEanaienagiage

AalAaNN

Fnnnuenaglasa = Usuaaaiaue-iunutinaassad (Creech, 1965)

1.9  FAenzidFanauids (aszidsnszylunianuon n)
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2. NSANEULBARIALRI ADP-Glucose pyrophosphorylase lugan1snaaasn

= [ s L4 k4
A0 ﬂ’ﬂ’]ﬁ!ﬂ’liLﬂU‘iﬂ‘]&ﬂ‘ﬂ’ﬂ\‘i‘ﬂ’l'ﬁW ﬂ'ﬁ’)’]uvl,ﬂ

%

2.1 1ReNIANIIMARBINAINNIRRInagNNsiLFNETastna inauulaR

Tneliganiamaaesi lWlfiunsangungisaatniluganimaaasaaunu

2.2 NIANETLaARIRT8Y ADP-Glucose pyrophosphorylase Tudnalwauany
- AushetnenTnemlnefaivinantssnn 1 nfu s ldugadli
TulmsausasviufiuazenanietaiulNudusudsifigumnd 70 °c
- flasunusedndldnniug  nnnessiieriinedeulo Taeld

1
A o

a as : a
1BNAALLAINIAIN 5B Joaquin Espada (?Wﬂ@%L@ﬂ@?%HIﬂﬂ?ﬂNuQﬂ n)

3. NIFINLAUNITNARDILAZNITILASIZUA DB

INUHENNINAAadLLL Completely Randomized Design (CRD) Q1191 4 4N

@H@mmu’mﬁ WATZAaNLL 915914 (Analysis of Variance) has NAFDLAVNLANFNUDY

=2

%

ANRAEARERS Duncan’s Multiple Range Test (DMRT)
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19799 1 wlefidusiniegeyidesininan (Fresh weight loss, %) 18999 Inamanuwig Hibrix 3 lunafen iuinmiguugil 10 esradaa

Fresh weight loss, %

Treatment Fuifuine
0 2 4 6 8
Non hydrocooling 0 0.93(+0.23)° 2.10(x0.31)" 3.16(0.00)"° 3.83(+0.15)"
qurngraunvies 30 w7 0 0.88(0.20)" 1.96(+0.38)° 3.09(:0.38)" 3.62(+0.37)°
qungnavnivies 45w 0 1.34(+0.26)° 2.46(+0.39)" 3.31(20.23)"° 451(x0.38)°
qurgnavnivies 60 w7 0 0.:82(+0.18)" 1.68(+0.10)° 2.66(+0.21)° 3.86(+0.23)°
qurhgnumgi 5°C 30 wil 0 1.27(x0.13)" 2.41(0.16)° 3.66(+0.23)" 4.30(20.27)"
quihgnumgi 5°C 45 wil 0 1.14(0.12)° 2.28(+0.32)" 3.52(x0.24)" 4.41(x0.37)°
quihgnumgi 5°C 60 wil 0 1.24(0.12)" 2.33(20:16)" 3.18(£0.13)" 4.00(x0.19)°
quihgaumgi 0°C 30 Wil 0 0.99(x0.16)" 1.89(x0.31)° 2.73(+0.35)" 3.89(0.29)°
qurhgnumgi 0°C 45 il 0 1.32(0.15)" 2.57(+0.14)" 3.58(+0.20)" 4.27(x0.27)°
qurhgnumni 0°C 60 Wil 0 1.42(0.32)" 2:32(£0.27)" 3.32(£0.35)" 4.60(+0.52)°

*faianlunaiduAarn Standard error (+SE)
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p199h 2 wlefidusinnegeyidatiinan (Fresh weight loss, %) 189919 Inamawilg Insee 2 Tuggien LN Mgl 10 evAgaides

Fresh weight loss, %

Treatment Fuifuine
0 2 4 6 8
Non hydrocooling 0 0.98(+0.02)° 2.31(x0.24)" 3.87(x0.57)" 5.11(+0.53)"
qurngraunvies 30 w7 0 1.20(+0.20)° 3.00(0.15)" 4.73(+0.55)" 6.27(+0.80)°
qungnavnivies 45w 0 1.18(+0.24)° 2.87(+0.46)" 4.40(+0.28) ° 5.92(+0.40)"
qurngnungiivies 60 wn7 0 1.05(+0.10)" 2.27(+0.30)° 3.70(x0.22)° 5.28(+0.50)"
qurhgnumgi 5°C 30 wil 0 1.34(0.26)" 2.40(+0.28)° 4.21(x0.11)" 5.82(+0.49)°
quihgnumgi 5°C 45 wil 0 0.95(x0.19)" 2.86(+0.59)" 4.54(+0.85)" 5.94(0.76)"
quihgnumgi 5°C 60 wil 0 1.30(0.27)" 2.71(20:33)" 4.46(+0.36)" 6.08(+0.39)°
quihgaumgi 0°C 30 Wil 0 1.14(0.18)" 3.04(0.51)" 5.17(+0.89)" 6.95(+0.89)°
qurhgnumgi 0°C 45 il 0 1.43(x0.10)" 2.80(+0.33)" 4.58(+0.42)" 5.84(+0.47)"
qurhgnumni 0°C 60 Wil 0 0.97(0.20)" 2:27(£0.32)" 3.74(x0.44)" 5.28(+0.41)"

*faianlunaiduAarn Standard error (+SE)
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p1999 3 wlefidusiniegeyidetininan (Fresh weight loss, %) 189919 Inamanwiug Hibrix 3 lugae WivinwfgumnR 10 esmgaides

Fresh weight loss, %

Treatment Fuifuine
0 2 4 6 8
Non hydrocooling 0 0.29(+0.14)° 0.66(+0.09)" 0.95(x0.21)" 1.43(£0.56)°
qurngraunvies 30 w7 0 0.66+0.08)° 0.93(0.14)" 1.06(+0.20)° 1.52(+0.33)"
qungnavnivies 45w 0 0.63(+0.28)" 0.96(+0.31)" 1.58(+0.33)° 1.80(+0.56)"
qurngnungiivies 60 wn7 0 0.58(+0.11)" 1,00(x0.15)" 1.40(x0.20)" 2.06(+0.38)"
qurhgnumgi 5°C 30 wil 0 0.43(0.21)° 0.81(+0.26)° 1.36(0.44)" 1.40(x0.57)"
quihgnumgi 5°C 45 wil 0 0.40(0.18)° 0.89(0.27)° 1.22(0.28)" 3.16(+1.83)"
quihgnumgi 5°C 60 wil 0 0.99(x0.25)" 1.01(£0:27)° 1.35(x0.37)" 1.73(+0.48)"
quihgaumgi 0°C 30 Wil 0 0.77(x0.17)° 1.28(x0.13)" 1.78(x0.17)° 2.31(x0.17)°
qurhgnumgi 0°C 45 il 0 0.74(x0.18)" 1.00(0.36)" 1.42(x0.34)" 2.05(x0.19)°
qurhgnumni 0°C 60 Wil 0 0.47(x0.15)" 0.82(£0.16)" 1.07(x0.18)" 1.50(+0.20)"

*faianlunaiduAarn Standard error (+SE)
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199N 4 wlefidusiniegayidesininan (Fresh weight loss, %) 28919 Inananuiug Insee 2 lugaru iuinwfiguumgi 10 esmaaides

Fresh weight loss, %

Treatment AuniuFne
0 2 4 6 8
Non hydrocooling 0 0.13(£0.06)° 0.44(0.06)° 0.88(0.09) 1.06(£0.11)°
Juiigumgiives 30 wil 0 0.88(20.56)™° 0.48(20.07)"° 0.85(£0.14)° 0.94(20.16)"
Juiirgumiivies 45 wiil 0 0.28(+0.15)" 0.78(+0.14)™ 1.11(20.12) ™ 1.23(20.05)"
quiigauvniived 60 il 0 0.68(:0.24)™ 0.75(:0.30)" 0.99(+0.27)"° 0.95(0.22)"°
. ¥ a o a bc d cd d
ANURUUYHN 5 C 30 N 0 0.42(+0.23) 0.47(+0.24) 0.93(+0.27) 1.04(x0.19)
. ¥ ~ o ~ abc bc bc ab
ANURUUNHN 5 C 45 U 0 0.75(x0.13) 1.11(+0.08) 1.62(x0.28) 2.16(+0.48)
.3 ~ _oO = abc bc b abc
AEUIPUUNA 5 C 60 UM 0 0.78(x0.11) 1.20(x0.18) 1.65(+0.23) 1.96(+0.33)
.3 ~ _o0 = a a bed bed
AU 0 C 30 U 0 1.48(x0.48) 1.91(x0.40) 1.30(0.19) 1.40(0.17)
.3 ~ o0 = bc cd bc bed
AUUNRNNN 0 C 45 U 0 0.37(x0.12) 0.88(+0.05) 1.58(x0.22) 1.70(0.21)
.3 ~ _o0 = ab ab a a
AUUNRNNN 0 C 60 U 0 1.04(£0.15) 1.68(0.11) 2.31(x0.11) 2.62(+0.14)

*faianlunaiduAarn Standard error (+SE)
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AANWINIWIAING ¥ NRIFLATLAAITINANNUNAUUTRLANFASTIRIAR AN B BaLNeUAeAE DMRT NszAUANNITasiis 95%



X
= 40
n
n
o
= 3.0
=
e
(0]
2 2.0
e
n
(0]
f -
L
3\"/ 4.0
[72]
(7]
o 3.0
=
D
g 2.0
N
(7]
2 1.0
R 40
/)]
(7]
o 3.0
=
e
()]
=
=
(7]
(0]
—
L

--®--- non-hydrocooling A gruungAias 30 w19

—X— gruunAvies 45 wfi —B— qrungivias 60 wd

-+#- - - non-hydrocooling goung 5 evAnradied 30 Wil

WUNH 5 e9AaEud 60 W17

;
L

== aungdl 5 asAEaTeA 45 Wil

oD

-
_ i
o .3 1L 3
y %, | 2 E
| Y il
""""""" T T T 1
2 4 6 8
--#--- non-hydrocooling —&— gouuni 0 avAnaiiua 30 Wi

—>— gruuqi 0 aeAEATEA 45 W17 — B grung# 0 @A AT 60 W1

Time (days)

g1 6 wefidudnisgoy@aninmingn (Fresh weight loss, %) aa9dn9Tnanaw

Wg Insee 2 Tunaeli 1L EAgUUNH 10 saLTalTea

28



1
= a

p1999 5 wlefidusiniegeyidasininan (Fresh weight loss, %) 189919 Inamauwis Hibrix 3 lugguun uinmguugll 10 esradaa

Fresh weight loss, %

Treatment Fuifuine
0 2 4 6 8
Non hydrocooling 0 0.56(+0.11)° 1.02(+0.26)" 1.53(+0.28)" 2.02(+0.46)"
qurngraunvies 30 w7 0 0.87(+0.13)" 1.54(+0.21)° 2.04(+0.16)" 2.48(0.18)°
qungnavnivies 45w 0 1.09(+0.13)° 1.76(+0.24)° 2.26(+0.24)" 2.77(x0.27)°
qurngnungiivies 60 wn7 0 1.33(+0.40)" 1.82(x0.31)" 2.46(0.28)" 3.05(+0.22)"
qurhgnumgi 5°C 30 wil 0 0.55(0.27)° 0.80(0.33)° 1.22(0.46)" 1.64(x0.51)°
quihgnumgi 5°C 45 wil 0 1.22(+0.28)" 1.86(+0.48)" 2.46(+0.53)" 2.92(+0.57)"
quihgnumgi 5°C 60 wil 0 0.97(x0.26)" 1.59(x0:12)° 2.36(0.10)° 2.80(x0.21)°
quihgaumgi 0°C 30 Wil 0 0.59(x0.3)" 1.30(x0.69)" 1.51(x0.76)" 1.99(x0.81)"
qurhgnumgi 0°C 45 il 0 1,05(x0.19)" 1.60(0.25)" 2.18(0.33)" 2.67(x0.41)°
qurhgnumni 0°C 60 Wil 0 0.53(x0.17)" 0.97(£0.25)" 1.69(x0.31)" 2.42(+0.35)°

*faianlunaiduAarn Standard error (+SE)
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1999 6 Llafidusiniegeydatiinan (Fresh weight loss, %) 189919 InamawiLg Insee 2 Tugguue LN gum)R 10 evAgaides

Fresh weight loss, %

Treatment Fuifuine
0 2 4 6 8
Non hydrocooling 0 0.65(+0.21)° 1.14(20.35)" 3.59(x0.94)" 4.34(+1.26)
qurngraunvies 30 w7 0 0.75(x0.17)" 1.18(+0.30)° 177(20.41)° 2.28(+0.48)°
qungnavnivies 45w 0 0.76(+0.29)" 1.59(+0.34)° 1.45(20.78)° 2.36(+0.67)°
qurgnavnivies 60 w7 0 0.70(+0.23)" 1.32(+0.34)° 2.92(+0.23)" 3.99(x0.22)°
qurhgnumgi 5°C 30 wil 0 0.97(+0.43)° 1.55(+0.51)" 2.39(20.69)" 3.51(x0.57)"
quihgnumgi 5°C 45 wil 0 1.01(x0.07)° 1.68(+0.16)" 2.35(x0.17)" 3.09(x0.38)"
quihgnumgi 5°C 60 wil 0 1.00(0.31)" 1.66(£0:32)° 2.54(+0.48)" 3.13(+0.65)°
quihgaumgi 0°C 30 Wil 0 0.74(x0.14)" 1.27(x0.17)° 2.01(:0.26)" 2.83(+0.50)°
qurhgnumgi 0°C 45 il 0 1.03(x0.13)" 1.51(0.15)" 2.81(:0.42)" 2.90(x0.32)°
qurhgnumni 0°C 60 Wil 0 0.98(x0.21)" 1.42(0.28)" 2.88(+0.49)" 3.55(+0.53)°

*faianlunaiduAarn Standard error (+SE)
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F19799 7 Llafidusinannmu (Moisture content, %) aasdnalnananuiug Hiorix 3 luggien uinmnguugi 10 esrnadaa

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 77.23(0.74)° 78.05(+0.32)°" 77.68(20.50)° 77.80(+0.83) 79.01(20.45)°
qurngnungiivies 30 w7 76.62(0.70)° 78.33(x0.40)" 78.04(0.26)° 79.20(+0.26)" 79.36(0.14)"
qurngnungiivies 45 w7 76.51(0.41)° 77.94(x0.33)" 78.22(+0.53)° 78.61(:0.32)" 79.92(0.47)"
qurngnungiivies 60 wn7 77.61(20.60)° 78.24(+0.58)" 78.08(£0.40)° 79.43(:0.52)° 79.84(:0.19)"
qurhgnumgi 5°C 30 wil 78.80(+0.51)° 77.24(x0.47)° 78.23(£0.23)° 79.50(20.50)" 79.17(x0.10)"
quihgnumgi 5°C 45 wil 76.77(+0.27)° 77.96(x0.61)" 77.63(£0.26)° 79.81(0.38)° 79.35(x0.54)"
quihgnumgi 5°C 60 wil 77.27(+0.45)° 77.91(20.23)" 78.83(20.36)" 78.76(0.60)" 79.58(x0.32)"
quihgaumgi 0°C 30 Wil 76.97(+0.36)° 78.26(20.40)" 81.04(2.33)" 79.14(20.49)" 79.37(x0.26)"
qurhgnumgi 0°C 45 il 77.59(x0.14)" 7850(20.86) " 78.94(20.46)" 79.79(:0.38)° 80.36(+0.54)"
qurhgnumni 0°C 60 Wil 77.55(£0.24)° 78:93(x0.31)° 79.38(20.35)" 79.47(20.44)° 79.38(x0.44)"

*faianlunaiduAarn Standard error (+SE)
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F19799 8 Llafidusinannmu (Moisture content, %) aasdnalnananuiug Insee 2 luggien iuinw gl 10 evmgaiden

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 77.27(+0.72)° 77.52(+0.51)° 77.71(x0.46)" 77.80(£0.29)° 75.98(+0.77)°
qurngnungiivies 30 w7 76.92(0.77) 78.30(%1.12) 78.68(+0.53)" 77.90(+0.66)" 76.32(+0.76)°
qurngnungiivies 45 w7 77.46(+0.07)° 78.51(0.76)" 78.16(+0.46)" 78.24(x0.41) " 77.65(:0.15)"°
qurngnungiivies 60 wn7 77.59(+0.92)° 77.68(+0.58)° 77.65(x1.19)° 78.94(+0.53)" 77.30(:0.60)
qurhgnumgi 5°C 30 wil 76.79(x1.38)° 77.60(+1.03)° 78.72(+0.38)" 77.90(+1.20)" 79.33(x0.71)"
quihgnumgi 5°C 45 wil 78.16(x0.74)° 77.79(+0.44)" 78.82(0.76)" 78.37(x0.21)" 77.42(21.16)
quihgnumgi 5°C 60 wil 77.40(+1.11)° 78.49(£1.12)" 79.65(:0.07)" 78.29(+0.55)" 78.05(20.22)""
quihgaumgi 0°C 30 Wil 76.84(+0.59)" 77.34(x0.71)° 78.02(x0.85)" 78.54(:0.89)° 77.79(0.48)°
qurhgnumgi 0°C 45 il 77.32(0.10)" 79.04(x1.28)° 78.18(20.77)° 78.54(:0.13)° 78.43(20.39)"
qurhgnumni 0°C 60 Wil 78.19(+1.48)" 77:64(+1.58)° 79.61(x0.25)" 77.65(:0.18)° 79.54(x0.49)"
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F19799 9 Llafidusinannmu (Moisture content, %) aasdnalnananuiug Hiorix 8 lugge ivinw gl 10 esrgaiden

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 77.80(+0.37)° 77.19(+0.54)" 77.20(x0.58)" 77.35(x0.81)" 77.08(+0.53)"
qurngnungiivies 30 w7 76.51(+0.77) 77.96(+0.63) 77.98(x0.88)" 78.01(+0.40)" 78.57(+0.83)"
qurngnungiivies 45 w7 78.05(:0.31)° 77.44(x0.10)" 78.30(+0.44)" 78.80(+0.30)" 79.38(+0.91)"
qurngnungiivies 60 wn7 77.79(+0.58)" 77.68(+1.87) 77.35(x0.57)° 77.90(+0.54)" 79.21(+0.35)"
qurhgnumgi 5°C 30 wil 77.98(x0.42)° 77.39(+0.59)" 78.76(x0.27)" 78.47(+0.65) 77.81(x0.76)"
quihgnumgi 5°C 45 wil 76.54(+0.75)° 77.84(+0.61)" 78.08(x0.91)° 79.01(+0.56)" 79.51(+0.49)"
quihgnumgi 5°C 60 wil 77.14(+0.59)° 77.73(£0.49)" 78.00(£0.56)" 78.79(+0.94)" 79.27(x0.75)"
quihgaumgi 0°C 30 Wil 77.33(x0.43)° 77.24(x0.75)° 78.03(0.35)° 78.64(+0.28)" 79.98(0.75)"
qurhgnumgi 0°C 45 il 77.51(x0.65)" 78.00(x0.91)° 78.07(20.57)° 79.25(:0.52)° 79.13(x0.69)"
qurhgnumni 0°C 60 Wil 77.67(x0.22)° 77.64(0.51)" 78.27(x0.73)" 79.25(+0.60)" 78.38(+0.59)°

*faianlunaiduAarn Standard error (+SE)
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F19799 10 wafidusinanuau (Moisture content, %) 28sd1alnavanuiug Insee 2 lugaeh ivinwnguu)i 10 esAgaides

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 74.48(+0.55)" 80.21(x0.23)" 76.88(+0.84)" 76.82(+0.48)" 76.77(x0.71)°
qurngnungiivies 30 w7 76.19(£1.10)° 81.71(x1.95)" 78.46(1.53)" 76.87(+0.68)" 77.30(x0.54)"
qurngnungiivies 45 w7 76.85(+1.19)° 79.63(+1.97) 78.70(x2.57)° 79.00(x0.57) 77.57(+0.67)"
qurngnungiivies 60 wn7 75.54(+0.16)" 80.34(+2.22)° 76.93(x0.88)° 77.90(+0.64)" 78.87(+0.64)"
qurhgnumgi 5°C 30 wil 75.40(£0.50)° 82.28(+2.89)" 79.64(+2.56)" 77.78(+0.50)" 79.34(x0.83)"
quihgnumgi 5°C 45 wil 75.63(x0.21)° 83.33(+2.56)" 77.74(x0.48)" 77.95(+0.81)" 78.02(x0.17)°
quihgnumgi 5°C 60 wil 76.48(+0.46)° 82.34(£2.15)" 78.64(£1.05)" 78.52(+0.72)" 78.68(+0.64)"
quihgaumgi 0°C 30 Wil 74.77(x0.91)° 79.92(+1.66)" 78.78(2.51)° 79.09(+1.37)" 79.33(+1.89)°
qurhgnumgi 0°C 45 il 75.16(+0.45)" 80.67(+2.31)° 79.35(x2.04)" 79.92(+1.09)° 78.72(+1.50)"
qurhgnumni 0°C 60 Wil 76.83(+2.38)" 80:59(+2.59)° 77.97(+0.80)" 80.69(+1.96)" 79.63(x0.75)"
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F19799 11 wafidusinnuau (Moisture content, %) 2asdalnavanuiug Hibrix 3 lugguun Wudnefiguugil 10 eeaEadaa

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 79.33(+0.80)° 70.74(+0.64)" 79.80(+0.40)" 79.10(£0.50)° 78.13(:0.37)°
qurngnungiivies 30 w7 80.25(+0.60)" 79.90(x0.58)" 80.71(+0.68)" 80.28(:0.78)" 79.53(0.60)"
qurngnungiivies 45 w7 80.18(0.37)" 80.33(:0.78)" 80.77(+0.28)" 79.50(+0.38)" 80.07(+0.44)"
qurngnungiivies 60 wn7 80.67(+0.73)" 80.66(+0.73)"" 80.92(+0.54)" 79.75(0.91)" 80.81(+0.89)"
qurhgnumgi 5°C 30 wil 79.61(+0.64)° 78.76(0.54)” 80.94(+0.90)" 79.98(20.45)" 81.00(+0.59)"
quihgnumgi 5°C 45 wil 70.88(+0.45)° 79.11(21.22)" 79.79(+0.66)° 80.63(0.73)" 80.98(+0.73)"
quihgnumgi 5°C 60 wil 79.58(+1.04)" 80.35(20.52)" 80.88(:0.34)" 80.16(20.62)" 80.29(x0.25)"
quihgaumgi 0°C 30 Wil 79.68(+1.07)" 79.76(20.31)" 80.32(x0.84)" 80.02(£0.56)" 81.11(x0.61)"
qurhgnumgi 0°C 45 il 79.64(x0.37)" 81.21(:0.56)° 80.72(20.71)" 80.91(x1.14)" 80.72(+0.60)"
qurhgnumni 0°C 60 Wil 80.68(+0.76)" 79.91(20.68)" 80.86(+0.80)" 81.98(:0.97)° 80.56(+0.22)"
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F1999 12 wafidusiAnuau (Moisture content, %) 289d1alnananuiug Insee 2 lugauun fiuinm gl 10 esrntadaa

Moisture content, %

Treatment FuTfune
0 2 4 6 8
Non hydrocooling 79.62(+0.76)° 81.94(+1.49)° 79.47(21.29)° 80.76(:0.47)" 80.29(+1.15)"
qurngnungiivies 30 w7 79.59(20.61)° 81.04(21.12)° 80.65(0.81)" 78.83(+1.48)" 82.24(+1.13)"
qurngnungiivies 45 w7 79.89(+1.08)° 79.97(+0.75)° 80.05(:0.28)° 80.40(+0.68)" 80.78(0.63)"
qurngnungiivies 60 wn7 81.49(+1.62)° 80.44(+0.08)° 80.21(20.27)° 80.90(+0.53)" 81.68(x0.31)"
qurhgnumgi 5°C 30 wil 81.72(x1.31)° 81.70(+1.94)" 82.85(+0.87)" 82.12(+1.39)" 79.17(20.69)°
quihgnumgi 5°C 45 wil 79.41(+0.69)° 80.88(20.78)" 81.96(x0.53)" 80.47(0.46)" 80.36(+0.65)"
quihgnumgi 5°C 60 wil 78.60(20.97)" 80.53(£1.73)° 80.43(20.76)" 81.42(20.60)" 81.23(0.92)"
quihgaumgi 0°C 30 Wil 81.98(+1:43)" 82.76(+0.80)" 80.55(20.80)" 81.49(20.62)" 83.05(x0.96)"
qurhgnumgi 0°C 45 il 81.75(x0.55)" 80.98(x1.31)° 81.00(0.92)" 82.09(:0.82)° 81.69(+1.28)"
qurhgnumni 0°C 60 Wil 80.48(+0.93)" 82:44(+1.60)° 81.85(0.61)" 81.73(:0.47)° 82.83(+1.64)"
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F19799 13 UFnnnuresudenazanelun (Total soluble solid, %) 284EnatwanaIuiLg Hibrix 3 lungfeu ivinungomni 10 esamaLTes

Total soluble solid, %

Treatment FuTiusnu
0 2 4 6 8
Non hydrocooling 13.70(+0.39)" 11.60(+0.58)" 11.00(£0.37)" 9.55(+0.26)" 8.85(x0.43)"
qurngnungiivies 30 w7 14.25(+0.25)" 11.72(:0.31)° 11.10(x0.25)" 9.25(0.25)" 8.40(£0.45)
qungnavnivies 45w 14.45(+0.25)" 12.55(+0.26)" 11.40(£0.24)°" 10.75(+0.09)° 8.95(x0.41)"
qurngnungiivies 60 wn7 14.05(+0.22)° 12.55(+0.30)°"° 11.50(+0.35)" 9.90(0.26) ™ 8.80(20.49)"
qurhgnumgi 5°C 30 wil 13.40(0.52)" 12.90(0.06)° 11.35(x0.63)" 10.50(£0.19)™ 9.60(£0.18)"
quihgnumgi 5°C 45 wil 14.20(£0.29)° 12.60(£0.28)" 11.40(£0.34)° 10.30(£0.25)" 9.50(+0.29)"
quihgnumgi 5°C 60 wil 13.95(+0.37)" 12.50(£0.24)" 11.10(20.31)" 10.15(0.26)" 9.55(+0.22)"
quihgaumgi 0°C 30 Wil 14.20(0.18)" 12.65(£0.25)" 10.90(0.60)" 10.40(£0.16)" 9.60(£0.34)"
qurhgnumgi 0°C 45 il 13.95(0.36)" 12.75(0.54)" 11.50(x0.21)" 10.30(£0.24)™ 9.80(£0.26)"
qurhgnumni 0°C 60 Wil 13.80(0.14)" 12:15(+0.05)" 11.40(0.22)" 10.50(£0.17)™ 9.65(+0.30)"
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F1999 14 USnnnuresudenazanelunn (Total soluble solid, %) 284tnatnanaIuig Insee 2 luggFeu Wudnefgouugil 10 eepEadaa

Total soluble solid, %

Treatment FuTiusnu
0 2 4 6 8
Non hydrocooling 13.75(x0.32)° 12.68(+0.20)° 11.30(x0.24)" 10.00(+0.35)° 9.45(+0.63)"
qurngnungiivies 30 w7 13.25(0.48)" 12.78(x0.41)"° 10.50(0.29)" 10.25(+0.25)° 9.00(+0.22)"
qurngnungiivies 45 w7 13.38(+0.12)"" 12.55(+0.52)" 11.10(x0.42)° 10.90(+0.24)° 9.45(+0.34)"
qurngnungiivies 60 wn7 12.90(0.06)" 12.45(+0.26)"" 11.05(+0.69)" 9.90(x0.33)" 9.35(+0.24)"
qurhgnumgi 5°C 30 wil 14.62(0.62)" 13.10(20.42)" 10.90(+0.66)" 10.20(0.36)" 8.30(£0.13)"
quihgnumgi 5°C 45 wil 14.50(£0.29)" 13.25(+0.46)" 10.90(+0.48)" 10.00(0.44)" 8.30(£0.30)"
quihgnumgi 5°C 60 wil 13.75(£0.25) 12.75(£0.25)" 11.25(20.48)° 10.30(+0.50)° 9.00(+0.28)"
quihgaumgi 0°C 30 Wil 13.88(:0.59) 13.80(x0.73)" 11.05(0.45)" 9.85(+0.22)" 8.92(+0.41)"
qurhgnumgi 0°C 45 il 14.35(£0.24)" 11.92(£0.39)” 11.50(0.50)" 9.85(+0.30)" 9.20(+0.49)"
qurhgnumni 0°C 60 Wil 14.25(+0.25)" 13:00(£0.71)" 10.95(0.22)" 10.55(x0.26)" 8.60(£0.33)"

*faianlunaiduAarn Standard error (+SE)
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---®--- non-hydrocooling & fruu)es 30 w1l

—%— gruunivies 45 unfl —®— gruunivies 60 w1

T

- - -®- - - non-hydrocooling oA 5 asAraditg 30 wnd
} — A 5 aeAnEATaA 45 W gounn 5 evAniraies 60 Wil
+
rat = X4,
1 ~§
i S 1
:
T T T 1
0 2 4 6 8
- - -#-- - non-hydrocooling —&— qruugi 0 ssAafud 30 w1dl
- —X— qruuqd 0 esAadEd 45 Wl —®— gruund 0 aeAnTaEua 60 W17

0 2 4 6 8
Time (days)

Bunnsaaanidanazaneluin (Total soluble solid, %) 184419 IWAKIL

Wig Insee 2 Tugaien WuineNgamni 10 eargadea



p31aTi 15 WEnnnaeawdeiiazanalui (Total soluble solid, %) 289919 WA IUALG Hibrix 3 Tuggely fuinenfignugfi 10 asniaiden
Total soluble solid, %
Treatment FuTiusnu
0 2 4 6 8

Non hydrocooling 13.90(£0.31)° 12.70(+0.44)° 12.05(£0.96)" " 9.50(+0.51)" 8.95(+0.36)"
qurngnungiivies 30 w7 14.30(+0.44)" 12.40(20.29)° 11.30(+0.31)" 9.90(0.17)° 8.55(0.21)°
qungnavnivies 45w 14.35(x0.17)° 12.65(+0.26)° 12.05(0.46)"° 9.80(£0.34)" 9.25(:0.19)"
qurgnavnivies 60 w7 14.00(20.42)° 12.95(+0.54)° 11.25(x0.21)" 10.20(0.27)° 9.15(x0.15)""
qurhgnumgi 5°C 30 wil 14.15(0.78)" 13.25(x0.26)° 11.10(0.62)° 10.25(x0.30)" 9.05(+0.35)
quihgnumgi 5°C 45 wil 14.70(0.30)" 12.85(0.26)" 11,65(£0.05)" 10.65(+0.56)" 9.90(+0.17)"
quihgnumgi 5°C 60 wil 14.00(£0:41)" 13.70(0.13)" 12.50(20.17)" 10.25(x0.52)" 9.55(+0.32)""
quihgaumgi 0°C 30 Wil 14.30(0.26) 13.50(x0.51)" 12.30(20.10)" 10.60(0.34)" 8.75(20.35)"
qurhgnumgi 0°C 45 il 14.35(:0.32)" 12.60(+0.62)° 12.00(£0.57)" 10.70(£0.47)° 9.30(£0.47)™
qurhgnumni 0°C 60 Wil 14.35(x0.51)" 13.40(0.48)" 12.10(£0.10)™ 10.70(0.40)" 10.00(0.00)"

*faianlunaiduAarn Standard error (+SE)
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o o o = 2 = ! Coa A a9y aa A o 4 o
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---#-- - non-hydrocooling —&— gouuni 0 aeAEATaA 30 W7

—>— gruund 0 aATaTuA 45 Wil —8— gouund 0 evA"LtATaa 60 W1l

2 4 6 8

Time (days)

Bunnaesudsnazaneluin (Total soluble solid, %) 284419 TnAn9NL

Wig Hibrix 3 Tuneely Wuinenfigaumni 10 esraadea



'
= a

F19799 16 Usnnnuresudenazanelun (Total soluble solid, %) 284dnatnAnaIWALg Insee 2 lungely LN AgUU)R 10 eermadaa

Total soluble solid, %

Treatment FuTiusnu
0 2 4 6 8
Non hydrocooling 16.10(+0.65)" 14.05(+0.64)" 11.75(x0.21)" 9.45(+0.61)" 9.35(+0.29)"
qurngnungiivies 30 w7 15.05(+0.55)° 13.80(0.35)" 11.30(0.72)° 10.30(+0.37)° 9.40(+0.26)"
qungnavnivies 45w 15.35(+0.51)° 14.45(x0.26)" 11.05(+0.67)° 10.30(+0.19)° 9.70(x0.29)°
qurngnungiivies 60 wn7 15.45(+0.48)° 18.45(+0.39)" 11.15(+0.39)" 10.20(+0.50)° 9.60(+0.42)"
qurhgnumgi 5°C 30 wil 15.90(x0.21)" 14.80(20.27)" 10.85(0.50)" 9.85(+0.25)" 9.30(£0.24)"
quihgnumgi 5°C 45 wil 16.00(0.36)" 14.10(£0.37)™ 11.85(0.15)" 9.80(x0.41)" 9.55(x0.15)"
quihgnumgi 5°C 60 wil 16.15(0.05)" 13.85(£0.66)" 11.80(0.22)" 10.25(x0.43)° 9.35(+0.15)°
quihgaumgi 0°C 30 Wil 16.05(x0.62)" 15.1(x0.41)" 11.50(0.66)" 9.65(+0.39)" 9.20(+0.34)"
qurhgnumgi 0°C 45 il 15.85(0.62)" 14.45(0.51)" 11.65(0.74)" 9.85(+0.30)" 9.25(£0.25)"
qurhgnumni 0°C 60 Wil 15.55(0.72)" 14:90(0.13)" 11.80(0.14)" 9.75(x0.24)" 9.25(x0.19)"

*faianlunaiduAarn Standard error (+SE)
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o o o = 2 = ! Coa A a9y aa A o 4 o
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F199N 17 USnnnuresudenazanelunn (Total soluble solid, %) 284dnatnanaIuALg Hibrix 3 Tugguuia Wivdnegomni 10 A maLTes

Total soluble solid, %

Treatment FuUniuFnE
0 2 4 6 8
Non hydrocooling 15.30(+0.37)" 12.80(x0.76)" 10.85(0.17)" 9.75(:0.55)" 9.00(+0.45)
Uiy RTes 30 w1 14.75(0.25)° 12.25(x0.22)° 10.50(0.42)° 8.30(+0.60)° 8.00(0.35)°
Jurigouugiivies 45 ui 14.70(+0.29)" 12.75(:0.42)° 11.90(x0.29)" 10.40(+0.48)" 10.10(+0.41)™
Jurigouugiivies 60 ufl 14.35(+0.46)" 12.35(:0.59)" 11.05(20.26)" 10.70(+0.47)" 9.25(0.43)"
. ¥ a _o0 ~ a a ab ab ab
Juigunil 5°C 30 unfl 16.55(+0.32) 13.70(x0.33) 11.95(+0.59) 10.90(:0.30) 9.75(x0.21)
quihgnumgi 5°C 45 wil 14.60(0.28)" 13.20(0.83)" 12.25(0.19)" 10.70(£0.40)™ 9.55(:0.22)"
quihgnumgi 5°C 60 wil 14.95(+0.37)" 13.65(0.36)" 11.45(20.49)" 11.35(x0.60)° 9.95(0.13)"
quihgaumgi 0°C 30 Wil 14.75(0.36) 13.20(x0.29)" 12.25(x0.48)" 11.55(x0.25)" 9.80(+0.39)"
. ¥ a _ 0 ~ a a ab ab ab
Juigaunil 0°C 45 unfl 14.95(+0.56) 12.85(:0.26) 11.90(£0.42) 10.75(:0.52) 10.05(0.39)
qurhgnumni 0°C 60 Wil 14.35(0.24)" 13:60(0.34)" 12.35(0.39)" 10.65(:0.29)" 10.35(x0.21)"

*faianlunaiduAarn Standard error (+SE)
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F19799 18 USnnnuresudenazanelunn (Total soluble solid, %) 284EnatnaNIUALg Insee 2 lunguuia SN guugi 10 eeAnEadaa

Total soluble solid, %

Treatment Fufune
0 2 4 6 8

Non hydrocooling 15.15(20.10)" 13.00(x0.36)" 11.65(x0.64)" 9.55(x0.17)" 8.65(x0.21)"
qurngnungiivies 30 w7 15.90(0.37)° 13.20(+0.39)° 11.50(0.19)" 9.65(+0.54)" 8.20(20.12)°

qungnavnivies 45w 14.90(+0.33)° 14.00(+0.33)° 12.15(£0.47)° 10.35(+0.96)° 9.45(:0.45)""
qurngnungiivies 60 wn7 15.50(0.62)° 18.60(+0.54)° 12.10(x0.10)° 10.30(+0.54)° 9.50(£0.17)™
qurhgnumgi 5°C 30 wil 15.50(+0.47)" 14.05(+0.46)" 11.70(x0.26)" 10.20(x0.57)" 10.55(+0.51)"
quihgnumgi 5°C 45 wil 15.75(+0.69)" 13.85(0.29)" 12.05(0.38)" 10.40(x0.41)" 10.05(:0.38)"
quihgnumgi 5°C 60 wil 15.95(+0.29)" 13.80(0.62)" 12.35(x0.28)" 10.40(x0.24)° 9.35(20.26)
quihgaumgi 0°C 30 Wil 14.85(0.38) 13.25(x0.10)" 12.30(0.31)" 10.55(x0.39)" 9.15(+0.59)
qurhgnumgi 0°C 45 il 14.85(0.50)" 13.90(0.44)" 11.75(0.25)" 10.70(x0.29)" 10.05(£0.29)"
qurhgnumni 0°C 60 Wil 15.85(0.41)" 13:80(0.27)" 12.60(0.44)" 11.00(0.38)" 9.95(+0.05)"

*faianlunaiduAarn Standard error (+SE)
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a

F1997 19 dmennsune’la (Respiration rate, mgCO,/kgxhr) a@3dnatwavanuiug Hiorix 3 lungFeu ivinungougfl 10 esraaidas

a

Respiration rate, mgCO,/kgxhr

v W
Treatment AUNLNLTNEN
0 2 4 6 8
Non hydrocooling 60.76(+10.30)" 63.58(+15.96)" 61.84(+5.66)" 44.58(+8.99)° 43.08(+8.60)°

1 ,OI a v a
FUUNGUUN AR 30 W
1 ,OI a v a
FUUNGUUNAYIRS 45 U
1 ,OI a v a
FUUNHUUN AR 60 W

quuingungi 5°C 30 wi

quuingumgi 0°C 60 wnil

82.61(+5.93)"
ab
60.28(+12.81)
ab
55.62(+19.51)
b
39.42(+9.85)
b
38.63(+9.77)
b
39.94(+5.86)
b
40.80(+8.91)

b
35.46(+3.04)

b
31.66(+7.80)

64.01(x15.15)"
58.08(+22.45)"
65.31(+27.82)°
a
38.23(+3.22)
a
42.63(+5.07)
a
52.83(+11.61)
a
47.25(+10.14)
49.43(+9.00)°

a
38.62(+11.81)

a
44.56(+6.91)
a
50.22(+9.12)
a
56.71(+7.36)
a
53.14(+5.29)
a
58.44(25.04)
a
53.74(+3.76)
a
63.99(+6.90)
a
63.17£10.16)

a
61.56(+3.52)

a
47.96(+10.16)
a
63.16(+8.20)
a
25.27(+7.35)
a
40.52(+5.31)
a
43.22(+7.99)
a
35.22(+8.56)
a
43.44(£1.67)
a
40.33(+5.86)

a
40.26(+3.23)

a
41.94(x10.70)
a
39.84(+7.94)
a
23.36(+3.34)
a
35.66(+8.55)
a
34.14(+6.23)
a
42.88(+4.99)
a
39.80(+5.09)
a
35.96(+8.03)

a
41.52(+4.15)

*FaaluaaduAesl Standard error (+SE)

o o
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F199% 20 m3nsungla (Respiration rate, mgCO2/kgxhr) 28912 tnanauiug Insee 2 lugaFeu Wuinmfguugii 10 eeaEadaa

Respiration rate, mgCO2/kgxhr

Treatment FUTADEN
0 2 4 6 8
Non hydrocooling 54.64(+12.76) 52.06(+14.94)" 39.37(29.29)" 49.33(+14.97)" 49.09(+10.14)"
qurngnungiivies 30 w7 66.31(+3.63)" 44.79(x4.07) 34.27(+2.07)" 42.70(+8.47)" 39.96(+10.08)"

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
78.44(+7.30)

ab
78.08(+6.92)

abc

60.52(+10.14)

bc
41.28(6.50)

63.70(+11.16

abc

50.21(+2.97)
33.58(+8.40)

45.44(+10.65

abc
)

abc
)

a
60.74(+12.21)
a
56.39(+8.89)
55.00(+11.79)°
a
50.94(+15.21)
61.34(x14.29)°
69.18(+12.54)"
61.71(x9.18)"

67.05(+5.97)"

30.28(+8.03
38.17(+1.35

35.06(£6.76

42.50(£5.02

49.61(+10.48

b
26.50(+5.13)

b
24.13(+4.46)

)ab
)ab
)ab

ab

40.01(x4.79)

)ab

)ab

54.75(+9.02)°
54.64(+14.31)°
49.73(+8.19)"
37.54(9.63)°
33.00(x10.97)"
48.43(+6.95)"
40.96(+9.71)"

46.79(+7.36)°

43.87(+11.01)°
46.00(+11.66)"
44.88(+6.60)"
51.24(x11.31)°
51.54(+6.35)
47.82(+8.29)"
56.23(+11.62)°

59.61(+12.73)°

*faianlunaiduAarn Standard error (+SE)
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F19799 21 msansungla (Respiration rate, mgCO2/kgxhr) 2892 tnananniug Hibrix 3 lungelu Wudnefigouugii 10 espnimaidaa

Respiration rate, mgCO2/kgxhr

Treatment Auniuine
0 2 4 6 8

Non hydrocooling 55.51(+10.00)" 105.65(+22.20)° 92.95(+4.62)" 101.36(7.01)" 156.98(+10.38)"
Jurigouugiivies 30 il 48.03(+26.43)° 45.35(22.79) 88.33(x5.78)" 96.48(+2.86)" 105.39(+19.68)°
Juiirgumiivies 45 wiil 40.55(+16.19)° 57.65(+10.50) 8459(28.48)" 88.67(26.72)° 114.09(+19.77)"
Jurigouugiivies 60 ufl 57.57(+15.76)" 69.39(+16.64)" 82.94(+2.82)" 85.28(+4.91)" 124.07(£10.72)"
qurhgnumgi 5°C 30 wil 49.46(+14.04)° 47.26(25.37) 80.66(x8.12)" 96.28(25.21)" 134.60(+10.98)"
quihgnumgi 5°C 45 wil 27.74(28.88)° 53.05(+14.80)° 78.39(+5.23)" 98.12(+9.52)" 103.19(x10.57)°
quihgnumgi 5°C 60 wil 37.49(+11.43)" 40.57(212.52)° 79.51(21.27)" 83.75(+6.59)" 103.11(216.64)°
quihgaumgi 0°C 30 Wil 30.90(+13.23)° 30.93(+19.61)° 100.36(8.77)" 99.02(+2.80)" 109.24(+14.41)"
. ¥ a _ 0 ~ a b ab ab b
qurhgnumgi 0°C 45 il 32.42(+10.23) 52.09(+9.37) 80.74(+5.54) 95.55(+4.28) 100.62(+14.19)

qurhgnumni 0°C 60 Wil 3150(9.11)° 56:01(+14.43)" 84.41(+3.89)" 123.33(223.88)’ 135.86(+18.09)"

*faianlunaiduAarn Standard error (+SE)
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F1999 22 §m3nisungla (Respiration rate, mgCO2/kgxhr) 289dnatnavauiug Insee 2 lungely fiuinmngmumgd

10 BNATALTEA

Treatment

Respiration rate, mgCO2/kgxhr

v A e o
AUNINTINTN

0

2

4

6

8

Non hydrocooling

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

134.25(+8.20
a
137.95(+6.77)
115.94(+10.14)
101.13(+6.89)°
cd
92.42(+9.44)
99.10(x11.85)"
90.99(+10.51
104.77(x12.21)

d
65.44(+2.85)

95.76(+12.44

)ab

abc

)cd

bc

)cd

a
75.22(+5.56)

a
75.55(+9.45)

a
68.58(+5.74)

76.19(+8.20)°

73.81(+10.48)°

61.62(+4.41)"
63.30(+6.67)"

79.43(¢3.22)°

75.99(+10.84)°

57:18(+4.22)"

64.03(x20.71)"
45.99(+16.03)"
46.38(+11.70)"
43.04(+9.60)"
38.73(x11.10)"
37.07(x9.73)°
28.91(:9.41)"
33.07(x17.72)°
50.64(x11.81)°

58.28(+13.05)°

21.49(1.85)°
39.08(9.83)°
45.45(+13.98)"
56.05(+13.39)"
63.29(+18.20)"
41.43(+9.66)"
37.74(x11.50)°
44.19(x21.74)"
23.14(+4.89)°

38.61(+20.30)°

70.04(x13.10)"
60.80(x12.71)"
50.64(16.90)°
63.75(x12.53)"
67.25(x7.77)°
66.82(+16.87)"
63.84(+16.77)"
87.41(x9.49)"
71.59(+9.43)"

83.74(+11.60)°

*faianlunaiduAarn Standard error (+SE)
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F1999 23 m3nsungla (Respiration rate, mgCO2/kgxhr) 2892 tnanauiug Hibrix 3 lungguuia fiuinegomni 10 edamaLTes

Respiration rate, mgCO2/kgxhr

Treatment SUTALSNIN
0 2 4 6 8
Non hydrocooling 96.06(+9.56)" 85.92(+12.13)" 97.90(+14.50)" 77.86(+5.48)° 57.36(+8.28)"

awy

Uiy RTes 30 w1 99.02(+6.16)°

YUY HND 45 W17
a
93.77(x8.79)
b
47.94(%7.97)
b
49.22(+5.25)
b
26.19(+5.27)
b
45.89(+3.52)
' a P b
Qe 0°C 45 un 37.00(9.05)

8 = = b
quingounnf 0°C 60 Wl 28.90(+3.44)

a
89.92(+18.04)

90.68(+13.69)
59.71(+10.26)
62.28(+5.80
66.82(+11.65)
46.19(+5.94)"
45.02(+3.62)°
60.13(8.69)°
58.94(+2.69)°

59.45(+5.22)°

a

C

)bc

abc

87.60(+7.82)°
b
60.93(+4.00)
b
46.11(+5.68)
b
55.29(+8.97)
b
47.45(+6.76)
b
46.86(26.65)
b
50.15(+8.98)
b
46.18+10.08)

b
57.38(+9.77)

abc

53.39(+6.62)
61.86(+8.22
62.94(+6.56
bc
51.77(+3.84)
42.77(+5.29)°

61.56(£7.39

abc

60.64(£10.12)
73.84(£10.58

55.32(£7.95

abc
)

abc
)

abc
)

)ab

abc
)

51.84(24.97)°
45.05(+8.17)"
37.23(+4.68)"
57.48(26.72)°
46.71(+6.78)"
42.66(+9.86)"
54.54(+6.86)

48.85(+12.41)

42.82(+9.30)°

*faianlunaiduAarn Standard error (+SE)
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F199N 24 dm3n1sungla (Respiration rate, mgCO2/kgxhr) 289N tnanauiug Insee 2 lugguunn Wudnefguug)ii 10 eeAEadaa

Respiration rate, mgCO2/kgxhr

Treatment FuTfusne
0 2 4 6 8

Non hydrocooling 83.06(+11,58)" 30.44(+6.82)° 47.79(+11.00)" 62.76(:8.30)" 35.82(2.14)"
qurngnungiivies 30 w7 61.00(45.98)" 38.45(45.30)° 48.88(9.32)° 39.16(+3.48)"° 25.44(20.92)°
qurngnungiivies 45 w7 40.50(+10.42)" 35.05(+6.48)" 3652(+2.88)" 64.15(x11.22)° 31.58(:5.97)"
qurngnungiivies 60 wn7 60.78(25.41)" 28.55(+6.39)° 28.28(+3.91) 35.74(+2.99)° 29.83(:2.77)"
qurhgnumgi 5°C 30 wil 29.08(+4.84)° 33.85(+6.02)° 32.12(7.01)" 30.20(+6.23)" " 33.34(+5.10)"
quihgnumgi 5°C 45 wil 30.58(3.07)° 29.31(+5.60)° 39.38(+3.72)" 37.08(+7.23)" 36.36(+3.48)"
quihgnumgi 5°C 60 wil 33.43(£8.05)° 29.11(5.55)° 37.63(24.66)" 40.50(+8.67)"° 35.16(x1.93)"
quihgaumgi 0°C 30 Wil 22.92(20.66)" 31.83(+4.76)° 39.37(25.10)" 4373(:10.86)" 31.05(+5.29)"
qurhgnumgi 0°C 45 il 24.72(+4.65) 22.52(+3.88)° 36.51(£4.36) 35.93(:4.59)° 33.52(3.41)"
qurhgnumni 0°C 60 Wil 22.64(+4.92)° 21:68(+2.26)° 33.40(+5.80)" 4363(x10.47)" 40.53(+5.55)"

*faianlunaiduAarn Standard error (+SE)
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F1999 25 UFNNnuneaTiauNe (Total sugar content, mg/gDw) 289t tnanaauig Hibrix 3 lung¥eu iuinem

|
al

Ngaunny

10 BNATALTEA

Total sugar content, mg/gDw

Treatment FUTADEN
0 2 4 6 8
Non hydrocooling 282.49(+11:51)° 254.97(+16.77)° 248.38(+24.86)" 215.30(+34.59)" 191.95(+4.24)
qurngnungiivies 30 w7 251.12(+63.44)" 204.41(+11.57)° 218.40(£30.42)" 202.54(+31.09)" 190.91(+21.56)
qurngnungiivies 45 w7 338.92(+27.91)° 284.26(+5.37)" 202.84(+55.49)" 220.93(+13.96)" 185.84(+12.30)°

Juthgnmgd 0°C 60 Wil

230.16(+45.11)°
277.16(+39.76)"
286.76(+30.88)"
308.47(+47.48)"
345.02(+21.40)"
299.45(+58.58)"

345.30(+27.74)"

a
276.70(+22.27)
283.17(+5.79)°

a
292.11(+16.75)
281.17(x14.71)°
292.54(+2.51)°
277.20(+2.38)°

274.52(+9.81)°

309.05(+36.58)"
245.04(+37.38)"
222.63(+40.40)"
228.06(+16.05)"
235.12(+19.66)"
243.60(+39.55)"

217.67(+30.99)"

218.46(x14.14)"
229.53(+27.95)"
283.81(x37.81)"
273.81(x11.16)"
220.28(+19.30)"
219.41(+18.42)"

254.05(+16.29)"

abc
214.36(+£15.89)

bc
191.15(+15.83)

abc

239.80(+19.83)

257.51(9.69)"

ab

246.20(x10.93)

abc

219.42(+26.46)

abc
215.65(+26.31)

*faianlunaiduAarn Standard error (+SE)
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F1999 26 FNIULNANATIaMNA (Total sugar content, mg/gDw) 289N tnanauiig Insee 2 lungFeu uinmgouugil 10 eeAEadaa

Treatment

Total sugar content, mg/gDw

v A e o
AUNINTINTN

0

2

4

6

8

Non hydrocooling

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
297.16(£26.93)

abc

247.93(£25.49)
bc
230.00(+3.68)

C
213.80(219.21)

abc

266.18(+16.50)

ab
275.80(+6.81)

abc
250.71(£10.35)

300.84(+4.95)"
ab
)

272.68(x19.73

300.52(+5.50)"

a
218.86(+7.89)
a
229.56(+11.94)
a
217.03(+19.32)
b
241.50(+17.16)
240.24(+17.99)"
a
233.22(+8.33)
225.91(£11.66)"
258.47(+7.97)°
229.74(+11.84)"

245.03(+13.59)"

237.71(+12.88)"
239.47(+20.57)"
233.61(+18.18)"
177.65(28.72)°

210.56(+43.08)"
235.15(+15.88)"
202.83(+20.04)"
217.69(+13.96)"
242.04(+5.77)°

204.16(6.05)"

172.28(x12.12)°
186.33(+14.74)°
188.06(+12.35)°
170.58(11.07)°
174.47(+8.86)
174.01(+7.56)°
209.46(+12.97)"
165.21(17.00)°
164.29(+2.33)°

168.20(+25.57)°

145.01(+6.01)°
132.94(£13.54)°
176.01(11.58)°
152.15(+3.46)"
125.75(+24.84)°
157.25(+7.18)"
128.82(+35.37)°
169.03(+7.76)"
171.72(¢5.14)"

159.01(+27.00)°

*faianlunaiduAarn Standard error (+SE)
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3171 28 FnnnuiAaYianne (Total sugar content, mg/gDW) aiasdnalnauanu
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7ug Insee 2 Tugaieu Wiudnungomni 10 evAaadaa

q a



a

F19799 27 UFNNnuieaTiauue (Total sugar content, mg/gDw) 289t tnanaauig Hibrix 3 lungelu Wuinefguugii 10 esanimaidaa

al

Total sugar content, mg/gDw

Treatment UL
0 2 4 6 8

Non hydrocooling 436.72(+39.00)° 304.20(+10.85)" 283.43(20.88)° 237.73(217.84) 198.61(+15.68)°
quiingruvniives 30 il 473.89(+21.76)" 298.77(+6.38) 278.22(+5.88)° 234.60(£13.15) 207.50(+10.60)"°
Juiirgumiivies 45 wiil 498.51(x1.11)° 307.06(x9.83)" 288.74(10.96)° 245.14(x13.23)" 236.01(217.08)""
Jurigouugiivies 60 ufl 454.01(+15.06)° 283.39(+8.63)° 268.01(+14.61)° 251.49(+12.55)"° 234,19(x5.14)"
qurhgnumgi 5°C 30 wil 475.14(£20.02)° 309.01(£10.79)" 308.33(+11.85)" 226.62(+14.64)° 223.58(+14.94)"
4 a 0 = a ab ab ab ab
quihgnumgi 5°C 45 wil 461.85(+7.25) 208.42(+5.84) 303.43(12.33) 273.94(x12.21) 266.50(+16.70)
quihgnumgi 5°C 60 wil 494.61(+36.89)" 304.15(:21.01)° 311.99(+13.77)" 262.41(+4.77)"" 248.01(x18.25)""
quihgaumgi 0°C 30 Wil 486.77(+29.88)" 331.04(x17.11)° 368.66(+50.03)" 273.34(+18.51)" 251.26(x10.02)""
. ¥ ~ o ~ a ab ab abc ab
qurhgnumgi 0°C 45 il 514.64(+25.16) 297.29(+17.00) 312.06(:7.24) 271.72(+18.14) 257.38(17.17)
qurhgnumni 0°C 60 Wil 454.82(+31.92)° 337.90(+12.77)" 323.92(+7.61)" 291.77(+3.51)" 271.14(x5.61)"

*faianlunaiduAarn Standard error (+SE)
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F19799 28 FNInUENATIaMNA (Total sugar content, mg/gDw) 299 lnanaIuiug Insee 2 lugae LN MguuaR 10 esmgades

Total sugar content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 257.92(+2.73)" 297.60(+27.84)° 231.85(+23.30)" 189.72(+6.07)° 140.91(+6.40)"
qurngnungiivies 30 w7 260.87(+25.00)" 329.95(+23.12)" 231.75(+17.52)" 183.34(+23.96)° 154.06(+18.18)"°
qurngnungiivies 45 w7 319.91(+39.80)" 283.49(+6.72)" 233.63(+12.66) 211.87(+10.95)" 155.00(x2.20)"°
qurngnungiivies 60 wn7 276.58(+6.20)" 289.54(+15.09)" 264.66(+14.48)" 191.95(+14.08)° 159.66(+6.10)"
qurhgnumgi 5°C 30 wil 280.93(:9.56)° 309.73(+15.13)° 247.99(x23.71)" 185.55(+18.96)" 163.63(+6.35)" "
quihgnumgi 5°C 45 wil 302.82(+27.39)° 291.42(31.55)" 271.53(:4.37)° 207.24(+14.40)° 152.41(29.82)"°
quihgnumgi 5°C 60 wil 315.22(+6.94)" 303.13(214.31)° 261.68(+16.88)° 223.91(+16.88)" 166.87(21.53)"
quihgaumgi 0°C 30 Wil 281.74(+16.89)" 309.48(+23.04)° 274.13(x27.57)° 201.43(+23.99)" 178.58(+14.98)"
qurhgnumgi 0°C 45 il 283.21(x17.48)° 331.06(+22.56) 269.73(:7.14)° 220.54(+13.61)° 135.21(+8.11)°
qurhgnumni 0°C 60 Wil 306.24(+29.26)" 316.96(+17.78)" 265.14(x10.72)° 195.11(12.90)" 166.42(24.57)" "

*faianlunaiduAarn Standard error (+SE)
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F19799 29 FNNnuieaTiaMNA (Total sugar content, mg/gDw) 289dnatnanaIuAlg Hibrix 3 lungguuia fuineNgomni 10 eeAmaLTas

Total sugar content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 396.10(+11.93)" 278.04(+11.08)° 243.92(20.25)" 229.40(+17.09)" 170.47(+15.73)°
qurngnungiivies 30 w7 416.61(+24.47)° 237.98(+39.33)" 201.24(+39.77)° 184.93(+5.89)° 198.15(+26.21)"
qurngnungiivies 45 w7 371.60(+21.05) 207.64(+37.47)° 240.72(25.62) 237.42(£12.06)" 229.64(+12.76)"
qurngnungiivies 60 wn7 373.20(:10.64)" 03133(+44.41)" 217.64(11.13)° 229.21(+26.75)" 208.20(+18.55)"
qurhgnumgi 5°C 30 wil 432.14(+18.12)" 261.20(+32.26)" 235.57(+14.32)" 223.85(+12.38)" 191.49(+32.05)"
quihgnumgi 5°C 45 wil 394.06(+38.24)" 062.72(+58.44)" 244.34(+38.22)" 223.46(+35.31)" 226.40(+13.45)"
quihgnumgi 5°C 60 wil 383.27(8.35)" 266.26(+30.22)" 282.69(+15.80)" 245,63(+24.54)" 241.71(x3.04)°
quihgaumgi 0°C 30 Wil 408.06(+18.13)" 266.92(+55.03)" 286.63(+37.86)" 266.47(+16.32)" 215.94(x32.21)"
qurhgnumgi 0°C 45 il 377.43(+19.94)° 253.42(+46.02)° 286.68(:18.40)" 259.87(+33.77)" 235.73(+17.16)"
qurhgnumni 0°C 60 Wil 432.18(+26.18)" 289.70(+44.60)" 328.24(x27.10)° 254.21(+19.31)" 253.07(+17.84)°

*faianlunaiduAarn Standard error (+SE)
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F19799 30 FNNnuisaTiauNA (Total sugar content, mg/gDw) 284dnatnanaIuilg Insee 2 lugguuna fuinefgouug)il 10 eeAEadaa

Total sugar content, mg/gDw

Treatment SuUNLALSNEA
0 2 4 6 8
Non hydrocooling 361.32(+11.45)° 238.07(+9.46)° 201.08(+2.58)" 144.50(+3.77)° 173.61(x9.71)°
Jurigouugiivies 30 il 367.64(:6.03)" 277.56(+28.86)" 260.24(+18.33)° 146.99(£12.74)" 188.58(+16.18)
Juingunnivies 45 Wil 363.14(5.08) 325.86(+6.59)" 269.51(+14.22)° 214.61(+38.91)" 213.78(212.46)"
Jurigouugiivies 60 ufl 413.23(+13.27)° 204.94(+24 37)° 282.40(+16.82)" 184.93(+14.28)"° 250.50(+7.61)"
., ¥ ~ o ~ ab ab b ab ab
qurhgnumgi 5°C 30 wil 406.51(+14.33) 285.84(+10.68) 269.19(+9.94) 207.06(+16.98) 240.42(+18.06)
4 - 0 ~ abc ab ab abc ab
quihgnumgi 5°C 45 wil 389.67(+9.25) 579.72(+16.51) 297.58(+28.80) 199.02(+15.39) 243.67(+23.94)
quihgnumgi 5°C 60 wil 379.47(+18.91)"° 305.33(:15.21)" 291.31(+9.08)" 203.29(+9.69)"° 241.37(+15.07)"
quihgaumgi 0°C 30 Wil 378.72(+13.65)"° 206.56(+8.14)" 295.65(+20.99)" 218.35(+22.55)" 269.33(+17.19)°
qurhgnumgi 0°C 45 il 390.87(+12.14)"° 327.13(+16.99)" 278.90(+17.27)" 236.57(+18.51)" 253.59(+29.19)"
@'uﬁqqmmﬁ 0°C 60 w1 390.03(+19.26)"° 342.02(+37.62)° 331.14(+19.52)" 324.10(+10.64)" 260.99(+33.93)"

*faianlunaiduAarn Standard error (+SE)
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F19799 31 UEnnnuiisnaginga (Sucrose content, mg/gDw) 289N tnavanuiug Hibrix 3 lungfeu iuinugomni 10 eeamaLTas

Sucrose content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 210.35(+30.93)" 147.32(+5.31)"° 148.71(+38.60)° 116.34(+42.88)° 89.06(1.46)"
qurngnungiivies 30 w7 168.13(+33.32)° 98.48(+15.00)° 111.22(+20.22)° 96.53(+31.08)" 80.11(+11.79)"
qurngnungiivies 45 w7 202.63(+18.09)" 172.53(+15.12)° 99.18(+36.64)" 131.88(+7.69)" 86.43(+8.50)"
qurngnungiivies 60 wn7 139.93(+26.00)° 171.36(+30.95)° 187.59(+34.43)° 106.84(+44.67)° 89.39(+7.01)"
qurhgnumgi 5°C 30 wil 181.38(+21.29)" 170.53(+13.65)" 125.59(+18.21)" 97.29(+30.02)° 100.01(17.91)"
quihgnumgi 5°C 45 wil 187.31(+3.90)" 186.45(+31.95) 131.59(+45.56)" 150.62(+15.66)" 115.99(+17.89)"
quihgnumgi 5°C 60 wil 200.70(33.54)" 165.60(£7.11)- 117.34(+23.46)" 151.28(17.77)" 118.66(12.71)"
quihgaumgi 0°C 30 Wil 221.39(+15.85)" 184.49(+15.28)" 116.72(x29.93)" 92.08(+29.13)° 119.02(+14.04)"
qurhgnumgi 0°C 45 il 207.13(:36.23)° 176.23(11.55)" 113.87(x41.78)" 74.31(:20.09)° 121.91(21.13)"
qurhgnumni 0°C 60 Wil 214.73(:54.55)" 148.35(27.22)" 106.26(+18.05)" 94.12(x21.74)° 95.83(+17.86)°

*faianlunaiduAarn Standard error (+SE)
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F19799 32 UEnnnuienagiaga (Sucrose content, mg/gDw) 2899 tnananiug Insee 2 lungnFeu Wudnefiguugii 10 eeAEadaa

Sucrose content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 181.43(+32.26)° 115.42(+2.18)° 108.10(¢16.13)" 92.14(+13.70)" 76.17(+16.16)"
qurngnungiivies 30 w7 137.01(+24.20)" 117.22(10.02)° 116.05(+17.81)° 94.74(+1.77)" 45.31(+14.77)°
qungnavnivies 45w 130.42(+9.93)"" 112.28(+13.30)° 101.84(+14.97)° 103.59(+7.51)" 70.55(+2.68)°
qurngnungiivies 60 wn7 113.71(+15.11) 142.20(+7.68)° 74.64(10.04)" 87.50(14.02)" 50.65(+7.13)"
qurhgnumgi 5°C 30 wil 147.15(+16.25)" 130.53(+11.09)" 84.66(+36.03)° 90.83(+5.79)" 44.46(+9.96)"
quihgnumgi 5°C 45 wil 153.91(11.11)" 131.79(+7.13)° 110.07(+16.31)" 86.50(+6.02)" 57.56(+8.90)°
quihgnumgi 5°C 60 wil 140.68(29.82)° 127.77(£6.49)" 93.33(:10.65)° 117.90(16.77)° 67.05(+16.99)°
quihgaumgi 0°C 30 Wil 168.93(25.21)° 139.51(14.38)" 91.66(x18.10)° 76.95(15.34)° 61.21(+6.93)"
qurhgnumgi 0°C 45 il 160.79(x21.20)" 134.75(+6.66)" 102.79(27.27)" 88.78(+6.23)" 68.20(+9.79)"
qurhgnumni 0°C 60 Wil 176.76(+7.59)" 137.95(12.15)" 87.28(+4.02)" 88.67(+17.55)" 51.41(x19.71)°

*faianlunaiduAarn Standard error (+SE)
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F19799 33 Ennnuisnagiaga (Sucrose content, mg/gDw) 2892 tnavanniug Hibrix 3 lungelu Wudnefiguugii 10 esanimadas

Sucrose content, mg/gDw

Treatment SuUNLALSNEA
0 2 4 6 8
Non hydrocooling 376_69(J_r4o_14)b 263.31 (¢12,46)ab 243.85(13.99)b 190.84(147.32)b 141.64(£12.82)°
Jurigouugiivies 30 il 417.39(x21.69)" 267.59(+6.97) 239.03(+2.30)° 194.66(+15.25)° 152.04(8.50)"
Juiirgumiivies 45 wiil 442.45(+4.79)" 270.68(+9.96)" 254.65(+8.99)" 206.65(£14.95)" 162.78(£14.22)
Jurigouugiivies 60 ufl 405.21(16.72)" 03905(+11.25)° 231.65(+13.10)° 214.02(+8.92)" 180.52(+4.50)"
., ¥ ~ o ~ ab ab ab b bc
qurhgnumgi 5°C 30 wil 417.68(+13.23) 269.81(+14.09) 266.34(+8.15) 180.74(+13.97) 172.57(+12.02)
. ¥ ~ o ~ ab ab b ab a
quihgnumgi 5°C 45 wil 402.96(+6.61) 260.04(+10.77) 251.34(+20.83) 220.45(+6.00) 214.89(+13.30)
., ¥ - o ~ ab ab ab ab ab
quihgnumgi 5°C 60 wil 436.88(+34.63) 267.07(+23.00) 273.03(+17.81) 207.21(+16.29) 186.61(+7.05)
quihgaumgi 0°C 30 Wil 436.36(+28.59)"" 293.85(+19.76)" 306.32(+49.49)" 220.57(+14.71)" 188.04(+13.45)""
qurhgnumgi 0°C 45 il 463.66(+25.11)° 262.98(+16.09)° 260.62(+13.86)" 223.15(+9.80)" 185.99(+12.33)""
@'uﬁqqmmﬁ 0°C 60 w1 394.75(+22.94)" 299.60(+15.12)" 287.47(+5.30)" 242.85(+5.09)° 211.51(«8.19)°

*faianlunaiduAarn Standard error (+SE)
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F19799 34 UENnnuisnagiaga (Sucrose content, mg/gDw) 289dnatnavaniug Insee 2 luggely iuinw gl 10 esradaa
Sucrose content, mg/gDw
Treatment AUNALENE
0 2 4 6 8

Non hydrocooling

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
219.74(+3.20)
a
219.44(+20.63)
a
273.43(+40.84)
232.98(+2.53)"
231.42(+17.12)°
262.59(+24.57)"
267.75(+5.05)"
236.45(+20.09)"
247.99(+19.52)"

251.52(+16.47)"

a
264.22(+26.88)
a
284.26(+21.03)
a
252 16(+7.72)
a
243 34(+10.26)
264.63(+8.87)"
a
268.67(+29.21)
262.29(11.44)"
274.60(25.70)°
302.92(+43.01)°

276.70(x17.01)°

185.55(+13.34)°
178.07(+14.50)°
169.35(13.47)°
221.95(+15.95)"
202.20(+19.67)"
227.10(x9.70)"

211.39(+27.84)"
217.39(+30.51)"
214.92(x7.61)°

201.48(+3.86)"

159.74(+8.50)°

149.34(+23.72)°
170.94(10.21)°
156.17(17.11)°
150.12(17.31)°
173.68(+15.86)°
192.67(14.04)°
137.07(+38.60)°
183.48(+16.13)°

160.52(+11.49)°

125.45(+13.39

b
107.47(+3.53)

ab
119.40(x11.32)

ab
126.20(+1.20)

ab
117.28(+12.88)

b
108.02(+7.48)

ab
119.18(+7.25)

ab
125.87(+9.18)
140.42(+11.92)°

b
104.63(+5.06)

)ab

*faianlunaiduAarn Standard error (+SE)

o o
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|
= a

F19799 35 USNnnuienagiaga (Sucrose content, mg/gDw) 289dnatwavaniug Hibrix 3 lunguuia fiuinefgomni 10 eeamaLTes

Sucrose content, mg/gDw

Treatment Junfuine
0 2 4 6 8
Non hydrocooling 331.59(+19.44)" 195.76(x16.11)° 155.45(215.41)" 178.95(+13.68)" 120.90(+20.12)°

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
354.20(+20.94)
a
308.65(+17.75)
a
299.83(+6.30)
366.13(+23.10)"
326.77(+30.40)"
300.60(=4.82)"
338.83(£22.70)°
313.81(+23.95)"

365.52(+28.27)"

a
179.10(+34.34)
a
186.17(+32.91)
a
175.13(+34.44)
218.77(+38.74)"
a
198.76(+47.32)
217.56(33.58)"
230.02(+57.77)°
206.82(+42.73)"

251.19(+46.86)"

b

145.46(+44.93)
b

150.47(+11.83)

b
140.89(+14.37)

ab
162.40(x17.74)

ab
175.57(x40.71)

ab
191.32(+12.26)

ab

208.87(+40.49)

ab
198.15(+13.98)

244.59(+20.63)"

b
121.61(x7.04)

ab
167.32(+1.68)

ab
160.86(+15.74)

ab
166.82(+11.03)

ab
157.08(+22.24)

ab
182.16(+27.76)
193.43(+6.39)"
190.97(+31.38)°

198.79(+22.60)°

ab
151.64(+27.28)

ab
180.14(x11.27)

ab
155.69(+19.58)

ab
150.96(+34.17)

ab
160.14(+6.61)

ab
189.83(+4.19)

ab

169.12(+24.20)

ab
179.20(+24.66)

209.42(+18.27)°

*faianlunaiduAarn Standard error (+SE)

o o
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F19799 36 UFNnnuisnagiaga (Sucrose content, mg/gDw) 289N tnanauiug Insee 2 lugguunn WudneNguu)ii 10 eeAEadaa

Sucrose content, mg/gDw

Treatment AUNALENE
0 2 4 6 8

Non hydrocooling 283.41(:23:81)° 174.88(+10.84)° 124.92(£20.16)° 99.45(+7.79)” 94.53(+5.50)”
Jurigouugiivies 30 il 285.54(+5.53)° 216.32(+37.86)" 168.36(+7.20) 100.33(+13.34)° 110.27(+13.48)°
Jurigouugiivies 45 ui 285.39(+10.27)" 253.00(+12.35)° 189.58(+18.98)" " 172.58(x41.12)° 130.32(£15.79)"
Jurigouugiivies 60 ufl 328.18(:6.34)" 207.64(+32.38)" 206.49(+20.91)" 141.58(£10.47)" 165.26(+11.28)"
qurhgnumgi 5°C 30 wil 302.53(+10.09)° 183.05(x9.92)" 172.78(+3.23)" 156.28(210.84)" 156.93(+18.98)"
4 a 0 = a ab ab ab ab
qungnugdl 5°C 45wl 307.92(212.25) 186.72(+6.58) 198.45(+23.47) 146.42(+9.14) 162.76(+19.09)
quihgnumgi 5°C 60 wil 289.29(+30.82)" 221.54(£11.02)" 195.45(217.50)" 158.06(29.26)" 168.30(x21.27)"
quihgaumgi 0°C 30 Wil 279.95(:8.71)° 229.53(+4.65)" 163.47(221.22)" 181.96(21.25)" 195.08(+13.62)"
qurhgnumgi 0°C 45 il 320.89(x10.71)" 248,06(+15.65)" 162.62(x30.49) " 180.34(19.47)" 170.48(26.34)"
qurhgnumni 0°C 60 Wil 310.72(:30.40)° 251,69(+43.18)" 234.96(+18.42)" 178.16(12.35)" 168.58(+49.99)"

*faianlunaiduAarn Standard error (+SE)

o o
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F19799 37 USNnnuisnasaad (Reducing sugar content, mg/gDw) 28319 Inama uiug Hiorix 3 luggfen iuinw gl 10 esAgaides

Reducing sugar content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 87.15(x20.61) 107.65(+18.98)° 99.67(15.44)" 98.96(:9.26) " 102.89(45.49)"
qurngnungiivies 30 w7 82.99(+31.16)° 105.98(+7.99)° 107.18(+11.64)" 106.01(+18.30)" 110.80(+11.38)"
qurngnungiivies 45 w7 136.28(+13.28)" 111.73(+20.03)° 103.65(+39.37)° 89.05(+16.62) 99.41(£19.00)"
qurgnavnivies 60 w7 90.24(24.13)" 105.34(+13.78)" 121.46(+25.63)" 111.62(+31.40)™ 124.97(+8.89) "
qurhgnumgi 5°C 30 wil 95.78(+23.68)° 112.63(+15.78)" 119.44(+35.13)" 132.26(4.91)"° 105.15(+12.86)"
quihgnumgi 5°C 45 wil 99.46(+32.06)° 105.66(+19.65) 91.04(+6.13)" 133.20(222.23)" 111.33(x2.61)"
quihgnumgi 5°C 60 wil 107.77(£18.42)" 115.57(£20.26) 110.71(17,49)" 12253(7.08)" " 138.85(+3.44)"
quihgaumgi 0°C 30 Wil 123.64(32.09)" 108.04(+13.65)" 118.39(18.31)" 128.19(+14.51)" 127.18(+5.80)"
qurhgnumgi 0°C 45 il 92.32(+34.90)° 100.97(13.51)" 129.74(x22.21)" 145.10(26.45)" 97.50(+14.64)°
qurhgnumni 0°C 60 Wil 130.57(+26.81)" 126:17(17.04)° 111.40(£13.22)" 159.93(+5.58)" 119.82(210.21)"

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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F1999 38 FNnnuisnasaad (Reducing sugar content, mg/gDw) 28399 Inana Liug Insee 2 Tuggien ivinwfguual 10 esmgades

Reducing sugar content, mg/gDw

Treatment UL
0 2 4 6 8

Non hydrocooling 115.74(+14.43)"° 103.44(+6.40)"° 129.61(29.15)"° 80.14(+21.00)" 68.84(+10.20)"
Jurigouugiivies 30 il 110.92(+4.61) 112.34(22.57)" 123.43(+3.21)"° 91.60(+14.43)" 87.64(+1.36)"
UM RTTe 45 Wil 99.59(+12.13)° 104.75(+8.40)°" 131.76(+15.03)" 84.46(5.10)" 105.46(+8.91)"
Uiy RKe 60 wii 100.09(+6.05)" 99.29(+9.49)" 103.01(+1.57)° 83.07(+9.13)" 101.50(+8.82)"
. ¥ a _o0 ~ ab ab abc a ab
Juigunil 5°C 30 unfl 119.03(+2.24) 109.71(+6.92) 125.90(+7.95) 83.64(+10.84) 81.28(+21.49)
.Y a _o0 ~ ab ab abc a ab
Juiguunil 5°C 45 unfl 121.89(+4.30) 101.44(+6.87) 125.08(+1.94) 87.51(+13.04) 99.69(+4.13)

. ¥ a _o0 ~ ab ab bc a b
Juigumnil 5°C 60 unfl 110.03(+8.44) 98.14(19.68) 109.50(+12.68) 91.55(+4.21) 61.77(+19.05)
quihgaumgi 0°C 30 Wil 128.25(+7.34)" 118.95(+6.46)" 126.02(24.73)"° 88.26(+2.16)° 107.82(+10.47)"
qurhgnumgi 0°C 45 il 111.90(3.28)" 95.00(26.53) 139.25(x2.93)" 75.51(:8.38)° 103.51(+9.08)"
qurhgnumni 0°C 60 Wil 123.76(24.12)" 107.08(21.78)" 116.88(+6.65) " 79.53(+14.00)° 107.60(215.30)°

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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F19799 39 UFNnnuinsasaad (Reducing sugar content, mg/gDw) 28349 Inana g Hibrix 3 lugae ivinwigumgi 10 esmgades

Reducing sugar content, mg/gDw

Treatment FuTfusne
0 2 4 6 8

Non hydrocooling 60.04(+6.11)° 40.89(+2.67)° 39.57(+3.40)" 46.89(+4.62)" 56.97(+2.99)"
qurngnungiivies 30 w7 56.50(+1.34)" 31.19(+1.06) 39.19(x4.07)" 39.94(+2.79)" 55.13(£5.11)" "
qurngnungiivies 45 w7 56.06(+3.80)° 36.38(1.76)" 34.10(+1.97)" 38.49(3.49)" 73.24(+6.79)°
qurgnavnivies 60 w7 48.80(+3.61)° 44.14(+7 40" 36.36(+2.60)" 37.47(+6.09)" 53.68(1.57)""
qurhgnumgi 5°C 30 wil 57.46(+7.00)° 39.19(x3.71)° 41.99(+3.98)" 45.88(+2.32)" 51.01(24.00)°
quihgnumgi 5°C 45 wil 58.89(+0.81)" 38.39(5.04)° 52.10(+12.32)° 53.49(+8.10)° 51.61.(+8.12)"
quihgnumgi 5°C 60 wil 57.73(+6:17)° 37.08(:2.82)° 38.96(+4.66)" 56.21(x11.74)° 61.39(+11.54)"
quihgaumgi 0°C 30 Wil 50.41(+3.62)° 37.18(5.06)° 42.35(+1.83)" 52.76(+6.83)" 63.23(5.01)""
qurhgnumgi 0°C 45 il 50.98(+1.86)" 34.31(x4.00)° 51.44(£12.68)" 48.57(+9.07)" 71.39(+4.93)"
qurhgnumni 0°C 60 Wil 46.73(+4.34)" 38:30(+4.14)" 36.45(3.38)" 48.92(+5.17)° 59.63(x2.87)""

*faianlunaiduAarn Standard error (+SE)
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AN9 NN 40 BHNUUNRNATAN

<«

4 (Reducing sugar content, mg/gDw)

1e9t19iNAnUTLg Insee 2 lunaeli iviw gl 10 esAgaides

Treatment

Reducing sugar content, mg/gDw

v A e o
AUNINTINTN

0

2

4

6

8

Non hydrocooling

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
38.17(x1.59)

a
41.44(+4.45)

a
46.48(+£10.64)

43.59(+3.80)°
49.50(+7.68)"
40.23(+2.82)"
47.47(+5.46)"
45.28(+3.41)"

35.21(+4.50)"

54.72(+13.25)

a
33.39(+0.97)

a
45.69(+6.97)
31.33(+2.89)°

a
46.20(+5.16)
4510(+7.64)°
40.75(+6.16)"
48.83(x3.01)°
34.88(+3.21)°
47.13(+6.66)"

40.25(+0.79)°

46.30(+15.33)"
53.68(+13.57)"
64.41(x17.71)°
42.71(+3.19)"
45.79(x7.81)"
44.43(+5.57)"
50.29(:12.25)"
56.74(5.74)"
54.81(£14.22)°

53.66(+13.08)°

29.98(+2.58)°
34.00(25.29)°
40.93(+3.12)"
35.78(+5.15)°
35.42(+1.79)°
33.56(+2.35)°
31.24(+3.28)°
31.03(x2.47)°
37.06(3.73)°

34.59(+8.11)"

40.98(+8.88

ab

33.43(+5.38)

ab
34.66(+6.86)

b
28.81(+2.47)
ab
42.28(x12.24)

55.61(+13.78)"

ab
33.23(+2.89)

ab
40.99(£7.99)

ab

38.16(+4.99)

ab
30.58(+3.62)

)ab

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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9171 42 fFunnuinpnasaod (Reducing sugar content, mg/gDW) aiasdinalnauai

g Insee 2 Tunaely Wfiudnefigoimni 10 evAaadaa



<«

AN9199 41 USunnuinmnasaad (Reducing sugar content, mg/gDw)

1997119 INANITURUE Hibrix 3 Tuggnuig

Audne gl 10 eeAaaLTea

Reducing sugar content, mg/gDw

Treatment Junfuine
0 2 4 6 8
Non hydrocooling 64.51(+8.05)" 58.95(+12.72)° 88.47(7.41)" 50.45(+5.26)" 49.56(6.44)"

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a

62.41(+3.57)
a

62.96(+14.65)

a
73.37(+6.25)
66.01(+5.04)°
67.14(+8.97)°
82.68(+6.43)"
69.23(+7.12)"
63.62(+4.02)°

66.65(+2.30)"

58.83(+7.61)"
a
41.47(+5.96)

a
56.21(+12.07)
42.42(+6.49)°

a
63.95(+18.61)
48.70(x8.32)
36.90(+2.95)"
46.61(+3.63)°

3851(+4.07)°

75.77(6.33)°
90.25(+14.86)"
76.75(+4.66)"
73.17(x4.56)"
68.77(+2.50)"
91.37(5.08)"
77.75(x2.63)°
88.53(+5.73)"

83.71(+7.65)"

63.99(2.01)°
70.10(x12.68)"
66.35(x11.35)"
57.03(+2.18)°
66.39(+16.89)"
63.47(3.24)°
73.04(x10.12)°
68.89(6.52)°

55.42(+4.52)"

b
46.51(+3.23)

ab
49.49(+1.72)

ab
52.52(+5.27)

b
40.53(+2.92)
66.26(+7.26)"

ab
51.88(+1.71)

b
46.82(+9.12)

b
46.87(+7.99)

b
42.65(x1.75)

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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'
s = a

F1999 42 USNnnuienasaad (Reducing sugar content, mg/gDw) 28399 InAana Liug Insee 2 Tugguue ivinuwgumai 10 esmgaides

Reducing sugar content, mg/gDw

Treatment Auniuine
0 2 4 6 8

Non hydrocooling 77.92(+13.72)° 63.19(+4.73) " 76.18(£18.64)" 45.05(+8.85)" 79.08(+9.63)"
Jurigouugiivies 30 il 82.10(0.51)° 61.23(:16.88)° 91.89(+11.32)" 46.65(+8.95)" 78.31(+6.94)"
Juiirgumiivies 45 wiil 77.75(27.84)° 7276(+714)™ 79.92(+4.83)" 42.03(+3.74)" 83.46(+10.42)°
Jurigouugiivies 60 ufl 85.05(+9.32)° 87.30(+8.49)"™ 75.90(+4.10)° 43.36(5.22)" 85.24(+8.65)"
qurhgnumgi 5°C 30 wil 103.98(+13.60)" 102.79(+9.59)" 96.41(+8.59)" 50.79(+6.50)" 83.49(+5.90)"
. ¥ ~ o ~ a ab ab ab a
qungnugdl 5°C 45wl 81.74(+11.68) 93.00(+11.65) 99.13(+8.68) 52.60(+6.45) 80.91(+7.24)

4 a 0 = a abc ab ab a
qungnugdl 5°C 60 il 90.18(+18.11) 83.79(24.22) 95.86(410.85) 45.17(+1.14) 73.07(+6.28)

quihgaumgi 0°C 30 Wil 98.77(+17.26)" 67.04(+3.53) 98.85(13.06)" 36.38(+3.61)° 74.24(26.79)°
qurhgnumgi 0°C 45 il 78.99(+3.28)" 78.87(x3.83) 116.29(215.27)" 56.23(+3.03)° 83.10(+19.87)°
qurhgnumni 0°C 60 Wil 79.31(x11.62)° 90:33(+10.26)"" 96.18(+11.36)" 56.93(x1.77)° 92.41(x17.51)°

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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F119799 43 1Fnnnuuila (Starch content, mg/gDw) 2asdnatnavauiug Hibrix 3 luggieu Wivdnegomni 10 eaaaLges

(Starch content, mg/gDw)

Treatment FuUnuFnE
0 2 4 6 8

Non hydrocooling 162.58(+31.28)"" 265.03(+35.43)° 326.57(49.04)" 333.50(+18.89)" 154.47(+31.37)°
UUIYUNYHHB 30 W7 200.98(+51.10)" 196.84(20.79)" 395.53(+55.43)" 170.07(£11.61)° 128.20(+17.00)°
Jurigouugiivies 45 ui 140.25(+16.77)" 253.98(:21.23)" 348.81(+7.93)" 195.76(+19.89)" 146.64(29.34)°
Uiy RKe 60 wii 151.62(+14.89)"" 209.89(+34 45)™ 299.91(+30.19)" 181.95(+46.38)" 125.33(+18.31)°
. ¥ ~ o ~ b bcde ab ab a
qurhgnumgi 5°C 30 wil 102.11(+25.91) 175.06(+25.59) 346.90(18.11) 271.05(63.27) 90.13(+22.23)

4 - 0 ~ ab abcd ab b a
quihgnumgi 5°C 45 wil 107.86(+10.31) 188.67(+33.50) 285.18(+17.13) 172.37(+23.83) 148.63(+14.07)
quihgnumgi 5°C 60 wil 147.14(26,53)" 97.72(:21.38)° 330.12(+43.47)" 252.09(+32.64)" 128.04(+9.52)°
quihgaumgi 0°C 30 Wil 130.55(x31.69)" 116.79(2.83)"° 265.56(+15.35)” 239.34(+37.23)" 134.87(+13.57)°
qurhgnumgi 0°C 45 il 113.35(x30.14)" 155.75(x18.74)°  261.07(x20.74)° 206.04(+32.23)° 137.49(+9.94)°
qurhgnumni 0°C 60 Wil 125.05(31.47)" 110.72(24.95)"° 316.48(+51.00)" 236.07(£22.92)" 117.37(225.08)°

*faianlunaiduAarn Standard error (+SE)

o o
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F19799 44 1Fn1nuuila (Starch content, mg/gDw) 2e9dnalnananuiug Insee 2 lungFeu \uinm gl 10 esrtadaa

Starch content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 190.87(+34.94)° 130.36(+18.40) 205.23(+22.10)° 176.10(7.29)" 286.05(+14.70)"
qurngnungiivies 30 w7 208.75(:51.91)" 162.89(287.72)" 366.76(+7.96) " 151.26(+3.99)" 24576(+23.66)"
qungnavnivies 45w 235.25(+45.56)° 210.39(+9.43)™ 328,50(+24.84)" 134.52(£12.91)"° 226.88(+24.03)"
qurngnungiivies 60 wn7 267.05(246.40)" 189.61(x13.31)" 448.00(+8.02)" 136.36(+7.36)" 292.86(+69.56)"
qurhgnumgi 5°C 30 wil 261.10(:75.17)° 251.44(217.43)" 438.52(+15.10)" 12753(219.13) 246.36(+25.64)°
quihgnumgi 5°C 45 wil 250.54(+48.14)" 087.32(21.25)" 487.73(+61.99)" 114.46(17.00) " 230.42(+23.03)°
quihgnumgi 5°C 60 wil 197.42(+61.74)" 254.19(£28.53)" 377.85(+41.82)" 103.26(+11.78)" 246.58(+33.86)"
quihgaumgi 0°C 30 Wil 182.12(+52.18)" 148.28(26.49)" 387.89(223.58)" " 118.31(x13.93) 214.48(x21.51)°
qurhgnumgi 0°C 45 il 169.32(+44.33)" 172.63(x24.08)" 290.29(:7.33)"" 14126(27.62)" " 202.30(+18.82)"
qurhgnumni 0°C 60 Wil 161.62(+31.54)" 182:63(248.26)" 264.44(+27.59)"° 125.20(19.24)" 202.61(+19.03)°

*faianlunaiduAarn Standard error (+SE)
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F19799 45 1FNnuuila (Starch content, mg/gDw) 2eednalwananuiug Hibrix 3 luggely \fiuinmgmuugi 10 esradaa

(Starch content, mg/gDw)

Treatment FuTifusnu
0 2 4 6 8
Non hydrocooling 353.12(+22.25)" 304.51(+8.38)" 403.29(x34.14)" 384.82(+19.87)" 248.28(+10.76)°
qurngnungiivies 30 w7 362.06(:22.04)" 235.21(+29.87)"° 420.69(+23.13)" 377.91(210.33)" 268.32(+23.09) "
qurngnungiivies 45 w7 325.31(:16.34)" 280.72(+11.64)°°  418.99(3.38)" 391.74(+6.38)" 289.21(+18.82)"
qurngnungiivies 60 wn7 326.52(+35.51)" 300.74(+29.42) " 467.49(+11.02)" 400.22(+17.19)" 293.15(+29.18)"
qurhgnumgi 5°C 30 wil 361.21(+30.07)° 330.23(+23.88)  436.54(223.88)" 3090.04(+2.99)" 379.31(217.56)°
quihgnumgi 5°C 45 wil 400.02(+34.43)" 405.37(42.20)" 405.18(+33.10)™ 379.09(:8.81)" 322.47(+10.97)"°
quihgnumgi 5°C 60 wil 381.24(+31.33)" 422.25(:50.82)" 406.92(+27.31)" 353.51(+8.84)" 319.44(27.07)""
quihgaumgi 0°C 30 Wil 370.47(+16.80)° 372.37(+41.84)" 380.68(24.22)° 356.18(+12.56)° 309.75(x14.32)""
qurhgnumgi 0°C 45 il 332.79(x24.29)° 351.52(+8.29)" 368.91(:31.80)" 314.88(+20.78)° 324.74(+38.84)"
qurhgnumni 0°C 60 Wil 310.39(222.13)° 258.77(+17.55)" 374.18(+23.29)” 255.45(+10.65)" 284.22(+28.51)"

*faianlunaiduAarn Standard error (+SE)
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F19799 46 1Fn1nuuila (Starch content, mg/gDw) 2e9dnalnananuiug Insee 2 lungeli ivinw gl 10 esAgaides

Starch content, mg/gDw

Treatment Junfuine
0 2 4 6 8
Non hydrocooling 330.38(+15.69)" 340.75(+5.07)° 276.58(+11.92)" 292.56(+27.76)"" 316.52(+27.47)"

awy

UUIYUNYHHB 30 W7

awy

YUY HND 45 W17

Juthgnmgd 0°C 60 Wil

a
423.14(67.69)

be
222.72(+40.09)

ab
350.54(+30.80)

abc

301.14(+76.34)
424.02(+84.88)°

413.18(39.75)"

abc

296.06(+38.27)

abc
267.58(+5.40)

149.32(+18.30)°

C
333.51(+30.77)
421.70(+19.09

ab
441.08(+27.76)
503.61(+20.68)"

a
474.81(«51.81)

bc
379.81(+12.96)
343.78(+28.78)°
332.40(+25.03)°

335.27(+24.17)°

abc
)

de
271.97(+9.26)

cd
317.33(x31.00)

cde
308.30(+2.88)

403.17(x31.77)°

ab
380.05(+8.29)

bc
341.46(+14.00)

de

281.88(+19.14)

cde

290.65(+10.89)

257.87(+12.71)°

abcd

266.59(+37.41)

abc

302.33(+35.21)

abc
289.97(+33.56)

331.65(+6.57)"

ab
320.65(+22.52)

abcd

277.81(x13.24)

cd

221.03(£18.42)

bed

242.82(+1.79)

d
200.30(+27.38)

bc
294.95(+15.09)

bc
313.49(+36.00)

ab
386.75(+53.16)

464.12(x23.71)°
415.25(x22.31)°

ab
382.46(20.22)
282.65(+32.66)
bc
)

291.04(+9.95

252.27(+27.48)°

*faianlunaiduAarn Standard error (+SE)

o o

o o o =X A A | 1 dl dl = 3 as
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Starch content (mg/gDW) Starch content (mg/gDW)

Starch content (mg/gDW)
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F19799 47 snnnuuila (Starch content, mg/gDw) 2asdnatnanauiug Hibrix 3 lugguuia Wivdnegomni 10 eaaaLges

(Starch content, mg/gDw)

Treatment FuTifusnu
0 2 4 6 8
Non hydrocooling 375.81(+34.36)° 369.30(+20.39)" 377.39(16.21)™° 429.44(+28.01)° 508.26(+12.96)"
qurngnungiivies 30 w7 312.90(+31.33)" 338.78(+20.85) 410.64(+18.59)" 401.08(+33.34)" 433.72(+23.58)"
qurngnungiivies 45 w7 330.24(+20.65) 374.57(:19.22)° 366.47(219.29)"  412.30(+15.63)° 400.33(+15.69)°
qurngnungiivies 60 wn7 346.73(+30.04)° 362.75(+41.39)" 471.15(+15.87)° 379.73(+8.65) " 458.08(+3.24)"
qurhgnumgi 5°C 30 wil 337.85(+30.70)° 355.51(+10.10)" 417.24(x18.37)" 362.29(+19.95)" 448.83(+8.04)"
quihgnumgi 5°C 45 wil 334.96(+42.90)° 337.00(+45.68)" 437.44(x27.32)" 320.14(£16.37) 417.77(+32.58)"
quihgnumgi 5°C 60 wil 336.89(x28.88)" 333.71(6.06)" 404.63(+24.76)" 362.83(+16.07)" 431.46(+7.22)"
quihgaumgi 0°C 30 Wil 360.47(+20.49)° 353.09(+17.88)" 391.75(x30.35) " 324.23(+3.38) " 389.06(+44.78)"
qurhgnumgi 0°C 45 il 371.50(+19.67)" 347.99(+19.60)° 327.75(:18.15)" 379.26(+27.53)° 398.72(+24.87)"
qurhgnumni 0°C 60 Wil 340.88(+33.73)" 348.94(+18.50)° 382.24(+28.39)" 293.35(+25.22)° 407.50(+31.00)°

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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F19799 48 1Fnnnuuila (Starch content, mg/gDw) 2e9dnalnananuiug Insee 2 lunguunn \fufnm gl 10 esrntadaa

Starch content, mg/gDw

Treatment Fuiiiusnu
0 2 4 6 8
Non hydrocooling 390.78(+28.96)" 370.36(+21.10)° 514.93(+45.31)" 460.73(£59.90)" 444.12(£25.47)°
qurngnungiivies 30 w7 323.13(+26.65) 291.15(£10.25)" 343.17(+13.72)° 432.01(+78.34)" 426.56(+36.72)°
qurngnungiivies 45 w7 351.77(+25.04)" 273.79(+23.02)"° 353.96(+5.87)° 405.37(+23.97)° 288.14(+52.70)"
qurngnungiivies 60 wn7 365.25(+18.30)" 20352(+37.12) 367.27(+21.59)° 435.21(+10.29)" 279.14(x42.44)"
qurhgnumgi 5°C 30 wil 271.12(+55.21) 269.76(+22.57)" 423.47(+36.31)°  353.00(24.77)° 423.81(290.43)°
quihgnumgi 5°C 45 wil 338.56(+12.53)" 309.69(+20.28)" 519.44(+52.54)" 387.19(:62.53)° 364.94(+59.84)°
quihgnumgi 5°C 60 wil 341.69(+14.01)° 327.91(£53.18)" 544.16(+11.54)° 383.12(+35.31)" 304.94(:26.27)"
quihgaumgi 0°C 30 Wil 193.67(+38.14)" 259.61(+38.49)° 497.53(+24.63)" 389.56(+43.39)" 328.18(+56.13)°
qurhgnumgi 0°C 45 il 204.27(+15.45)° 280.15(+5.80)" 399.44(:61.30) 357.74(+106.45)" 291.95(x11.62)"
qurhgnumni 0°C 60 Wil 186.95(+38.29)" 228:91(£42.02)° 359.73(:54.40)° 387.25(+50.42)" 295.89(+65.35)"

*faianlunaiduAarn Standard error (+SE)

o o

o o o = 2 = ! Coa A a9y aa A o 4 o
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;13797 49 sunnuaulas ADP-Glc PPase (ADP-Glc PPase activity, units/mgProtein) 104419Inananu g Hibrix 3 1iuinsngoamnd 10 esaaalies

ADP-Glc PPase activity, units/mgProtein

Treatment SUMALSNN
0 2 4 6 8
Non hydrocooling 0.255(+0.019)" 0.238(£0.047)" 0.264(x0.006)" 0.129(+0.038)° 0.196(0.039)°
FNUNGUN AR 30 117 0.140(0.023)° 0.330(+0.056)" 0.180(x0.039)° 0.240(0.049)" 0.178(0.033)°
q‘uﬁqqmmﬁ 5°C 45wl 0.489(:0.079) 0.142(20.010)" 0.185(x0.048) 0.205(0.040)" 0.345(0.060)"
. ¥ ~ o ~ bc ab ab a b
Juigaumnil 0°C 30 unfl 0.403(£0.076) 0.333(+0.041) 0.251(0.052) 0.233(+0.043) 0.166(0.033)
q‘uﬁqqmmﬁ 0°C 60 w1t 0.719(0.097)" 0.398(£0.049)° 0.374(0.051)" 0.276(0.055)" 0.184(+0.031)"

*faanlunaiduAarn Standard error (+SE)

o o

o o o = = = . oA A a9 aa S o 4 o
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A1971991 50 Usunouaulssd ADP-Glc PPase (ADP-Glc PPase activity, units/mgProtein) 289419 InANN Wuﬁf Insee 2 LﬁU%ﬂﬁﬂqumugu 10 R9ATALTEE

ADP-Glc PPase activity, units/mgProtein

Treatment Fufifuine
0 y 4 6 8
Non hydrocooling 0.214(+0.053) 0.303(£0.049)° 0.122(£0.040)" 0.209(£0.015)" 0.123(0.037)°
qurngnugiivies 30 w7 0.181(20.078)° 0.199(£0.096)° 0.132(+0.036)° 0.167(£0.043)" 0.153(:0.014)°
quihgnumgi 5°C 45 wil 0.249(+0.041)° 0.186(+0.046) 0.332(+0.049)’ 0.330(:0.087)° 0.187(:0.020)"
quihgaumgi 0°C 30 Wil 0.227(£0.048)° 0.321(20,098)° 0.245(20.050)" 0.247(£0.046)" 0.257(+0.030)"
qurhgnumgi 0°C 60 Wil 0.785(x0.121)° 0.595(x0.063)" 0.329(:0.050)° 0.243(+0.024)° 0.150(0.019)"

*faanlunaiduAarn Standard error (+SE)

o o

o o o = = = . oA A a9 aa S o 4 o
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ANNITATIZALENNNL CO, AatilAzas gas chromatography A sivaenlu %
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wapgandnaInaumalaunu 45 Wi wan COo, 1§ 35X ml.CO,/kg
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aulalnninimesuazuannnaand

=l
#195AN
#1988 NUAA 5 %
neadaFnidudy

mmzmmq‘ﬂmmmgm

3N1INAAD
o dl v = L8 % a aa a
1. U498 ANEN LHIRAINNIIIATIZUL IR LN AN ALAZIIN 11 0.1 Radang By
UNAU 0.9 Nadan? Pa19a=a%e600e191 38107 1 1aaans 1911na1l blank tmaey

a

ansavananglaaninsganandudi 20 40 60 80 lulAsniusediadans
2. ANAN9azaNeW1Ea 5 % 1 NARANT LUE18E199ImEY
3. WnnsatayeEnidadi 5 Haaans [we1ae1939n15
4. Fanelsugiadu 30 wil st ldadnnsganAuLasTiPHEARY

485 W WA AN AN AN LRI TN AN AR

2.2 msamsznlianasinnained Lneds Somogyi-Nelson (Somogyi, 1952)

angnd

Alaln TN IRN BT LAZUARANAAD

=
a3LAN
Alkaline Copper Reagent : dydnssialili Na,HPO, 12H,0 71 n3u, Rochelle
Salt (NaK Tartrate) 40 n3u, NaOH 4 n3, CuSO,.5H,0 8 niN waz Na,SO, 180 niu
araadnd sinnNaRLENAms Useninl 700 Jaaans ana1ey TagEnldanfeuiam
CuS0,:5H,0 auaraeuNaLAadAn Na,SO, antuliuiiunmsliidu 1 ans 1iuldlue
al dl a v qI/ v XK ) 1 173
WINRTINMN NN 24-48 Falag LANANNINIBIRTNaUBaNnawld
Nelson Reagent : Faangsialilil (NH,);Mo,0,,.4H,0 53.2 n§u, ixnsadansn
dindi 21 Taaans way Na,H,AsSO,.7H,0 6 niu azanuatssnuatay Tutinau 1iu
snmsliiily 1 ams iiulFlumedangungiivies 24-48 dalue udaAsthannsassznau

a

aannawld
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38N131A8DY
1. fhansazaneildannnanmsi iinasinaauazuile 11 0.5 Taaans Hy
vndw 0.5 Tindans Eansazanefaesnaliunms 1 Saaans Hrnndwihi blank Wi
arsazananglaaninsguaudndi 40 80 120 160 lulasniusieladans
2. ANg13azane Alkaline Copper Reagent 1 Radams welnl#idiu sinlus
luiiden Wunan 15 Wit wdaraidulunnarinuds
3. ANA13azane Nelson Reagent 1 Nadams e I A d el E 5K

Nadisenfgaumnivesilung 30 i

4. FNUNAYW 5 WaAans A ntiuinlidnAInsganauuaInANeAay 520

1 dl v o o %)/ aa '8
U TULNRS mwimmmmmmmﬂ?mmmmmmeﬁ

2.3 msatAsentFuanunils (Anwilasain Gurusamy Chinmasamy and Arya
Kumar Bal, 2003)

ailngnd
aulaln N inNmesLacuannnAand

Refrigerated centrifuge

#191A5
52 % Perchloric acid

Anthrone Reagent : 0.2.% (w/v) 4 95 % aansadanznidudu

38N1INAAD

a

1. AZNAWATNNITIATIZILTNIULNANALATHIN WINWANUINAW 5 NARANT

©

\eUARLAN 52 % Perchloric acid 13 Hafans weuienLizen 15 W iAntnaw 10
Naaang W llunnaznaud 9,000 rpm. 11K 20 WA WIBLUAL M volumetric flask 111A

ARARIT

o))
pd)

0
2. AZNAUNINAD YN UANUINAU 2.5 HARARAT [ENUAQLRAN 52 % Perchloric
. a aa 1 di o aaa a a 9; ul/ a aa o y ai
acid 6.5 1adanT LweNe1UHTTeN 15 W IRNUINAU 5 HaRanT T liTupnpenauni
9,000 rpm. W11 20 W9 waaaaqld volumetric flask Tudia 1. avntiuiuiFunnsgavine

Wil 50 Haaans



159

3. shansazaneiiléan 0.1 Tadans dutinaw 0.9 faaans Iasazans
fretneLunas 1 faaams Mvinawd blank WFTENANTAZAENg IAANIRNTFIUAIIN
windiu 20 40 60 80 Tulasniusiadianans

4. \Rx Anthrone Reagent 3 Jadamns et g luiden 3 und annth
il wdainldSnAnnnsganauuasiinauenandn 620 wtumes Anildinm

ANUIDINLITNN LT

3. NM9ALAFILINISYNUADY ADP-Glucose pyrophosphorylase Tnaiguas Joaquin
Espada (Espada, 1966)

atnsnd
alnlnninamas
Refrigerated centrifuge

Eppendorif tube

A13uAl

ansndin 4 lumswirenansariaelad
- Tris-HCI buffer, pH 7.9 5 mM

- KCI1 M

-  EDTA 0.5 mM

- MgCl; 5 mM

- ATP 0.1 mM

- Glycerol 2%

sl Tanasisedenled

- ADP-Glucose 0.01 M

- Sodium pyrophasphate (PRi) 0.02 M

- MgCl, 0.1 M

- Tris-HCI buffer, pH 7.9 0.5 M

- Tris-HCl buffer, pH7.9 0.3 M 'aﬁ_lﬂu MgCl, 0.03 M uaz
3-mercaptoethanol 0.03 M

- NADP 0.01 M
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- Phosphoglucomutase Wa¥ Glucose-6-P dehydrogenase 50 unit/ml 1y

3 M Ammonium sulfate

aal o g
a8n13ariaLawlm

1. usatinetqinanwlussastinug weananngdanuldlu lulnsauman

Qunzsialdanu

2. upFneenedanAm 1 Ny IENansat eyl P3uans 1
fadans ualifudemsaiuanniaillfunnazneugasaanui§a 12,000 rpm. 5 W19

3. uenansazanedaulaldiietnldansinnuseseulmiuagainmeiiunoy

TsRusaldl

aa [ &
A8n13arALAL L]

1. Fnanasielliily eppendorff tube
ADP-Glucose 0.01 Naaams
PP 0.01 {aaAMT
Tris-HCI buffer, pH 7.9 0.067 NadaMT
MgCl, 0.033 {anang
ansazanadaula(@ncing) 0.02 Nanans
2. UfuRunmedaevianguldu 0. 2 fiadans weuaLaeslvvindfiseniu 8

v v i v U
W aniungad fisadeanissinlutindacnien 100 °C et ludunnnzneudae

AN 12,000 rpm. 3 W9

3. uenansazanela 0.03 Baaams 1dluAam 9un 3 Hadans il Tris-Mg"™"
mercaptoethanol 1 ¥8aaa/s Phosphoglucomutase Waz Glucose-6-P dehydrogenase
0.01 fadams R BnnrgeRhednei ALK 2.97 Ranass Gudfisendnaniaii
NADP 0.03 Nadans mn&uﬂﬂﬂfmm?@mﬂﬁmm e daulalntning weffipauen

AAL 340 W Tmg Tneviaan blank azldimn PP

4. mMsaAszRdsunee Total protein

ailnsnl

alalnWipNmasias eppendorff tube

=
ANTLAN

aneaaunIaaaLlisfulesFEm Clinag
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38191804
1. UNATATANEFIDENG (ﬁiﬂumﬁmm:ﬁﬂ?mmmuhﬁ) 115 lulnsans
Faningu 145 lalasans e amasey 50 Tulasang
2. e lsdniu FeeAlHRndfTen 5w
3. thlUdpAnsganduuasTinuenay 595 wilumns Weufures

ansazanellsAunNInTgIu



AONUUINYUINNS )
ANRINTUNAINENRE
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6

F11379% 1 ANOVA 283n1sgeyidesinviinan (Fresh weight loss, %) 289419Tnananu g

9

Hibrix 3 lungFau NAFUNIN g RLazdsaseALine ingmgi 0 °C

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 30 .000
Total .000 39
DAY_2 Between Groups 1.722 9 191 1.226 317
Within Groups 4.682 30 156
Total 6.405 39
DAY_4 Between Groups 2.896 9 322 1.083 404
Within Groups 8.914 30 297
Total 11.810 39
DAY_6 Between Groups 4.037 9 449 1.696 134
Within Groups =933 30 .264
Total 115871 39
DAY_8 Between Groups 4.067 9 452 1.102 391
Within Groups 12.297 30 410
Total 16.364 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F11379% 2 ANOVA 283n1sgeyidesinviinan (Fresh weight loss, %) 289419Tnananu s

Insee 2 Tuggian NlFTuN1sgutinNgugiuazdasnatse v 3nguugii 0 °C

164

6

yi)

9

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 29 .000
Total .000 38
DAY_2 Between Groups .982 9 109
Within Groups 4.227 29 .146
Total 5.209 38 748 .663
DAY_4 Between Groups 3.320 O .369
Within Groups 16.513 29 .569
Total 19.832 38 .648 47
DAY_6 Between Groups 7328 9 .859
Within Groups 31.681 29 1.092
Total 39.409 38 .786 631
DAY_8 Between Groups 10.478 9 1.164
Within Groups 38.030 29 1.311
Total 48.508 38 .888 548

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F1131991 3 ANOVA 21891341y

Hibrix 3 luggely NlFFUNsgNTNgMnRuazdraseALinE I3nguugi 0 °C

al

ALUINUNAA (Fresh weight loss, %)

2299719 TNANINY N

165

6

yi)

9

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 30 .000
Total .000 39
DAY_2 Between Groups 1.520 9 169 1.290 284
Within Groups 3.797 29 31
Total 5.316 38
DAY_4 Between Groups 947 9 105 .544 829
Within Groups 5.032 26 194
Total 5.979 5
DAY_6 Between Groups 2.314 9 257 979 478
Within Groups 7.089 27 .263
Total 9.403 36
DAY_8 Between Groups 8.877 9 .986 787 .631
Within Groups 35.108 28 1.254
Total 43.985 37

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F1379% 4 ANOVA 283n13geyidesinviinan (Fresh weight loss, %) 289419Tnananu i

Insee 2 Tuggru NAFUNIsquTigm

a !

DHLASD

aaaepivinm dgung 0 °C

166

6

yi)

9

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 30 .000
Total .000 39
DAY_2 Between Groups 4.486 9 498 2.310 .051*
Within Groups 4.962 24 216
Total 9.448 32
DAY_4 Between Groups 7.070 9 786 6.767 .000*
Within Groups 2.670 2 116
Total 9.740 32
DAY_6 Between Groups 7.007 9 779 5.376 .001*
Within Groups S 23 145
Total 10.338 32
DAY_8 Between Groups 10.865 9 1.207 5.041 .001*
Within Groups 5.747 24 239
Total 16.612 33

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F11379% 5 ANOVA 283n1sgeyidesinviinan (Fresh weight loss, %) 289419Tnananu i

Hibrix 3 lugguuia NAFUNITN g RuavdasaseAuine ihgamgi 0 °C

167

6

yi)

9

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 30 .000
Total .000 39
DAY_2 Between Groups 3.201 9 .356 1.476 204
Within Groups 6.990 29 241
Total 10.191 38
DAY_4 Between Groups 5.224 9 580 1.433 220
Within Groups 11.745 29 405
Total 16.969 38
DAY_6 Between Groups 7.258 9 .806 1.310 273
Within Groups 18.470 30 .616
Total 25.728 39
DAY_8 Between Groups 7.585 9 .843 1.088 400
Within Groups 23.239 30 JA75
Total 30.824 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F11379% 6 ANOVA 283n1sgeyidasinviinan (Fresh weight loss, %) 289419Tnananu i

Insee 2 Tuggian NlFTuN1sgutinNgugiuazdasnatse v 3nguugii 0 °C

168

6

yi)

9

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups .000 9 .000
Within Groups .000 30 .000
Total .000 39
DAY_2 Between Groups .808 9 8.977E-02 393 929
Within Groups 6.857 30 229
Total 7.665 39
DAY_4 Between Groups 1.331 9 148 .395 927
Within Groups 10.854 29 374
Total 12.185 38
DAY_6 Between Groups 10.991 9 1221 1.382 258
Within Groups 185598 21 .884
Total 29.550 30
DAY_8 Between Groups 12.704 9 1.412 1.212 339
Within Groups 24.456 21 1.165
Total 37.160 30

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



169

F11319% 7 ANOVA 283A213TU (Moisture content, %) 184919 nAnaw Wug Hibrix 3 1u

fgfeu NFFunisquimguuRuazdsanatfepiuinu gy 0 °C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 7.434 9 .826 .894 542
Within Groups 27.723 30 .924
Total 39454 39
DAY_2 Between Groups 7.007 9 779 .828 .596
Within Groups 28.212 30 .940
Total 35.219 39
DAY_4 Between Groups 37.592 9 4177 1.533 182
Within Groups 81.719 30 2.724
Total 119.311 50
DAY_6 Between Groups 13.648 9 1.516 1.542 A79
Within Groups 29.500 30 .983
Total 43.148 39
DAY_8 Between Groups 5.774 9 642 1.114 .383
Within Groups 17.279 30 576
Total 25 Uforer 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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§11319% 8 ANOVA 283A213TU (Moisture content, %) 184919 TnAaw g Insee 2

fgfeu NFFunisquimguuRuazdsanatftepiuinu ingumgi 0 °C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 6.547 9 727 296 .968
Within Groups 49.205 20 2.460
Total 55.751 29
DAY_2 Between Groups 11.447 9 1.272 .336 .955
Within Groups 113.396 30 3.780
Total 124.843 39
DAY_4 Between Groups 18.195 9 2.022 1.198 332
Within Groups 50.625 30 1.687
Total 68.820 39
DAY_6 Between Groups BLBOT. 9 725 563 .816
Within Groups 38.664 30 1.289
Total 45.191 39
DAY_8 Between Groups 47.637 9 5.293 4.236 .001*
Within Groups 37.486 30 1.250
Total 85.123 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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F113199 9 ANOVA 283A213TU (Moisture content, %) 289919 nAnaw Wug Hibrix 3 u

U NAFuNIsgNin g Ruazdaaa s iuine ingamg 0 °C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 10.935 9 1.215 1.049 427
Within Groups 34.761 30 1.159
Total 45.697 39
DAY_2 Between Groups 2.851 9 317 1562 997
Within Groups 58.280 28 2.081
Total 61.131 Bila
DAY_4 Between Groups 7.251 9 .806 524 .845
Within Groups 46.083 30 1.536
Total 53.334 39
DAY_6 Between Groups 7.978 9 .886 .630 762
Within Groups 42.210 30 1.407
Total 50.188 39
DAY_8 Between Groups 27.541 9 3.060 1.635 150
Within Groups 56.159 30 1.872
Total 83.699 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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F11319% 10 ANOVA 284A91%T1 (Moisture content, %) 293419 Twananu g Insee 2 1u

U NlAFuNIsgNingunRuazdaaa s iuine ingamg 0 °C

a

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 24.769 9 2.752 677 723
Within Groups 121.914 30 4.064
Total 146.683 39
DAY_2 Between Groups 47.459 9 5.273 283 974
Within Groups 503.265 24 18.639
Total 550.723 36
DAY_4 Between Groups 44.014 9 4.890 452 .894
Within Groups 313.843 29 10.822
Total 357.857 38
DAY_6 Between Groups 51.048 9 5672 1.746 123
Within Groups 94.229 29 3.249
Total 145.277 38
DAY_8 Between Groups 33.480 9 3.720 1.012 452
Within Groups 110.247 30 3.675
Total 143.727 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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F11379% 11 ANOVA 284A91%TU (Moisture content, %) 993419 wananu siug Hibrix 3 1w

fg¥une NFFunIsquig g Ruazdsanatsepivine ingmmgii 0 °C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 8.064 9 .896 479 877
Within Groups 56.128 30 1.871
Total 64.192 39
DAY_2 Between Groups 17.599 9 1.955 1.132 374
Within Groups 48.356 28 1.727
Total 65.955 Sk
DAY_4 Between Groups 6.431 9 715 458 .890
Within Groups 43.671 28 1.560
Total 50.102 S
DAY_6 Between Groups 23.285 9 2.587 1.176 .346
Within Groups 63.785 29 2.199
Total 87.070 38
DAY_8 Between Groups 30.000 9 3.333 2.606 024~
Within Groups 38.371 30 1.279
Total GERET 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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F113199 12 ANOVA 284A91%T1 (Moisture content, %) 293419 Twananu g Insee 2 u

fguune NFFunIsquig g Ruazdsanatsepivine ingmmugii 0 °C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 51.906 9 5.767 1.302 277
Within Groups 132.877 30 4.429
Total 184.783 39
DAY_2 Between Groups 29.763 9 3.307 461 .889
Within Groups 215.105 30 7.170
Total 244.868 39
DAY_4 Between Groups 37.959 9 4.218 1.773 116
Within Groups 71.379 30 2.379
Total 109.338 39
DAY_6 Between Groups 35.148 9 3.905 1.420 224
Within Groups 8535 30 2.751
Total 117.683 39
DAY_8 Between Groups 53.097 9 5.900 1.460 .208
Within Groups 1210237 30 4.041
Total 174.334 39

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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A19197 13 ANOVA aa91funasaaandaiazanetinla (Total soluble solid, %) aa9412ine

WU g Hibrix 3 Tugaieu Nldiunisquingamniuazdasaiseiuine1in

a

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 1.889 9 210 .620 770
Within Groups 10.150 30 338
Total 12.039 39
DAY_2 Between Groups 6.620 9 736 1.690 135
Within Groups 13.060 30 435
Total 19.680 39
DAY_4 Between Groups 1.721 9 191 .350 950
Within Groups 16.390 30 .546
Total 18.111 39
DAY_6 Between Groups 3 9 .864 4.378 .001*
Within Groups 5.920 30 197
Total 13.696 39
DAY_8 Between Groups 8.124 9 .903 1.810 108
Within Groups 14.960 30 499
Total 23.084 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%



176

A19197 14 ANOVA 29491 funasaaandaiazanatinla (Total soluble solid, %) aa9412ine

WU UG Insee 2 Tuggien NlFTunsquinguugiuazdaanansineiuinmlin

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 11.761 9 1.307 2.409 .034*
Within Groups 16.272 30 542
Total 28.034 39
DAY_2 Between Groups 9.177 9 1.020 1.163 .353
Within Groups 26.303 30 877
Total 35.480 39
DAY_4 Between Groups 2.660 9 296 .335 .956
Within Groups 26.440 30 .881
Total 29.100 39
DAY_6 Between Groups 4.144 9 460 1.016 450
Within Groups 13.600 30 453
Total 17.744 39
DAY_8 Between Groups 4976 9 553 1.045 429
Within Groups 15.868 30 529
Total 20.844 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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¥

A19197 15 ANOVA aa91funasaaandaiazanetinla (Total soluble solid, %) aa9412ine

a !

WU UG Hibrix 3 Tugaei NlFFunisqusinngmungiiuasdaanatsineiuinmwlin

u

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 1.976 9 .220 .303 .968
Within Groups 21.720 30 124
Total 23.696 39
DAY_2 Between Groups 6.880 9 764 1.147 .363
Within Groups 20.000 30 667
Total 26.880 39
DAY_4 Between Groups 8.204 9 912 2.035 070
Within Groups 13.440 30 448
Total 21.644 39
DAY_6 Between Groups 6.309 9 701 1.064 416
Within Groups 19.770 30 .659
Total 26.079 39
DAY_8 Between Groups 7.829 9 870 2.639 .022*
Within Groups 9.890 30 .330
Total 17.719 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A19197 16 ANOVA aa491funasaaandaiazanetinla (Total soluble solid, %) aa9412ine

a !

WU UG Insee 2 Tuggiu NAFUNNIgN g RLazTaRa s iLFnE 14N

2UNHN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 4.989 9 554 520 848
Within Groups 31.970 30 1.066
Total 36.959 39
DAY_2 Between Groups 10.289 9 1.143 1.546 A77
Within Groups 22.190 30 .740
Total 32.479 39
DAY _4 Between Groups 4.664 9 518 523 .846
Within Groups 29.700 30 990
Total 34.364 39
DAY_6 Between Groups 3.276 9 .364 603 784
Within Groups 18.100 30 603
Total 21.376 39
DAY_8 Between Groups 1.009 9 12 .386 .932
Within Groups 8.710 30 .290
Total 9.719 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1919% 17 ANOVA aa91funasaaandaiazanatinla (Total soluble solid, %) a29412ine

WU g Hibrix 3 Tugauunn Aldfunsquinngaumniuazdasaaiseiuine1in

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 5.245 9 583 1.129 374
Within Groups 15.490 30 516
Total 20.735 39
DAY_2 Between Groups 9.801 9 1.089 1.162 .353
Within Groups 28.110 30 937
Total 37.911 3¢
DAY_4 Between Groups 15.149 9 1.683 2.743 018"
Within Groups 18.410 30 .614
Total 884569 39
DAY_6 Between Groups 30.249 9 3.361 3.916 .002*
Within Groups 25mEst) 30 .858
Total 5159119 39
DAY_8 Between Groups 16.964 9 1.885 4.140 .002*
Within Groups 13.660 30 455
Total 30.624 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A19197 18 ANOVA aa491funasaaandaiazanetinla (Total soluble solid, %) aa9412ine

WU U Insee 2 Tuggunne NFFUNsqutingungiuazdaanansneiuinman

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 7.244 9 .805 1.019 448
Within Groups 23.700 30 .790
Total 30.944 39
DAY_2 Between Groups 4.869 9 541 .829 595
Within Groups 19.570 30 .652
Total 24.439 3¢
DAY _4 Between Groups 4.521 9 502 952 497
Within Groups 15.830 30 .528
Total 20.351 39
DAY_6 Between Groups 6.916 9 768 .780 636
Within Groups 29.560 30 .985
Total 36.476 39
DAY_8 Between Groups 17.876 9 1.986 4.149 .001*
Within Groups 14.360 30 479
Total 32.236 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A15197 19 ANOVA 2898m3n13mnela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

a

g Hibrix 3 lunaFeu Nldfunisquingomniuardasnasepiuinelingnmni

a

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 7931.466 9 881.274 3.240 .011
Within Groups 6256.374 23 272.016
Total 14187.840 32
DAY_2 Between Groups 4765.687 9 529.521 1.845 116
Within Groups 6312.688 22 286.940
Total 11078.375 31
DAY _4 Between Groups 1041.752 9 115.750 1.148 373
Within Groups 2218.102 22 100.823
Total 3259.854 31
DAY_6 Between Groups 1395.746 9 155.083 795 624
Within Groups 4681.622 24 195.068
Total 6077.368 33
DAY_8 Between Groups 947.318 9 105.258 1.073 418
Within Groups 2256.000 23 98.087
Total 3203.319 32

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1519% 20 ANOVA 2898m3n13unela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

a

g Insee 2 TugaFeu Nldiun1sanihngamniuardsaseiuine 1ingnmnd

a

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 6538.400 9 726.489 3.995 .004*
Within Groups 4000.249 22 181.829
Total 10538.649 31
DAY_2 Between Groups 2677.462 9 297.496 934 515
Within Groups 7323.533 23 318.414
Total 10000.995 32
DAY_4 Between Groups 1680.529 9 186.725 1.676 144
Within Groups 3008.543 27 111.428
Total 4689.072 36
DAY_6 Between Groups 1608.872 9 178.764 .883 555
Within Groups 44555544 22 202.523
Total 6064.383 31
DAY_8 Between Groups 2611.625 9 290.181 1.061 426
Within Groups 6293.352 23 273.624
Total 8904.977 32

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1519% 21 ANOVA 2898m3nn13vnela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

g Hibrix 3 luggely NldTunsgutingamniuazdasaaiseiuine ingnmni

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 3613.238 9 401.471 .503 .858
Within Groups 19156.316 24 798.180
Total 22769.554 33
DAY_2 Between Groups 10057.643 9 1117.516 1.888 113
Within Groups 11839.025 20 591.951
Total 21896.668 29
DAY_4 Between Groups 1533.275 9 170.364 1.262 .305
Within Groups 3374.210 25 134.968
Total 4907.485 34
DAY_6 Between Groups 3306.153 9 367.350 1.385 259
Within Groups 5304.931 20 265.247
Total 8611.084 29
DAY_8 Between Groups 10836.971 9 1204.108 1.790 130
Within Groups 14122.980 21 672.523
Total 24959.951 30

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1719% 22 ANOVA 21848m3n13unela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

g Insee 2 Tuggeu NFFuN9qui g luazdsanatstepivinu gy

0°C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 14437.625 9 1604.181 4.754 .001*
Within Groups 8773.898 26 337.458
Total 23211.523 35
DAY_2 Between Groups 1755.988 9 195.110 1.055 426
Within Groups 4809.020 26 184.962
Total 6565.008 35
DAY_4 Between Groups 3291.635 9 365.737 .660 735
Within Groups 11637.359 21 554.160
Total 14928.994 30
DAY_6 Between Groups 4422.846 9 491.427 846 584
Within Groups 12780:836 22 580.952
Total 17203.781 31
DAY_8 Between Groups 3085.942 9 342.882 760 653
Within Groups 9027.804 20 451.390
Total 12113.746 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1719% 23 ANOVA 21898m3n13unela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

Wig Hibrix 3 lugguunn Aldfunisquinngamniuardasaasepiuineingamni

0°C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 31146.312 9 3460.701  11.676 .000*
Within Groups 8595.528 29 296.398
Total 39741.840 38
DAY_2 Between Groups 6498.736 9 722.082 3.261 .009*
Within Groups 5757.273 26 221.434
Total 12256.008 35
DAY_4 Between Groups 10645.844 <) 1182.872 4.315 .001*
Within Groups 7950.497 29 274.155
Total 18596.341 38
DAY_6 Between Groups 3259.503 9 362.167 1.890 .099
Within Groups 4983429 26 191.659
Total 8242.632 35
DAY_8 Between Groups 1661.300 9 184.589 702 702
Within Groups 7889.689 30 262.990
Total 9550.990 39

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1519% 24 ANOVA 21898m3n13unela (Respiration rate, mgCO,/kgxhr) 2a9t19 AL

Wig Insee 2 Tugauug NFFUNsgutinguugiuazdaanatseivinmidngumgi

0°C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 15248.433 9 1694.70  12.551 .000*
Within Groups 3239.689 24 134.987
Total 18488.122 33
DAY_2 Between Groups 888.855 9 98.762 .895 543
Within Groups 2868.141 26 110.313
Total 3756.996 35
DAY_4 Between Groups 1158.185 9 128.687 1.043 435
Within Groups 3084.139 25 123.366
Total 4242.324 34
DAY_6 Between Groups 3105.119 9 345.013 1.566 180
Within Groups 5509.287 25 220.371
Total 8614.406 34
DAY_8 Between Groups 608.277 9 67.586 1.105 .390
Within Groups 1773.230 29 61.146
Total 2381.507 38

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1519% 25 ANOVA 218915 0unmaianue (Total sugar content, mg/gDW) aa9dnalng

WU g Hibrix 3 Tugafeu Aldfunisquinngamniuardasaiseiuineg1in

U 0 °C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 41437.526 9 4604.170 .935 517
Within Groups 98514.803 20 4925.740
Total 139952.330 29
DAY_2 Between Groups 18294.593 9 2032.733 4.293 .003*
Within Groups 9470.267 20 473.513
Total 27764.860 29
DAY_4 Between Groups 22815.295 9 2535.033 695 .706
Within Groups 72952.700 20 3647.635
Total 95767.996 29
DAY_6 Between Groups 19921.970 9 2213.552 1.257 .318
Within Groups 35222498 20 1761.125
Total 55144.463 29
DAY_8 Between Groups 17837.027 9 1981.892 2.107 079
Within Groups 18812.839 20 940.642
Total 36649.866 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A1519%7 26 ANOVA 218915 0unmavianue (Total sugar content, mg/gDW) aaadnalng

WU U Insee 2 Tuggieu NFFuN19quii

1
=

Huazdaanats e iuinm i

NYUuY
fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 24289.959 9 2698.884 3.424 .010*
Within Groups 15764.206 20 782.210
Total 40054.166 29
DAY_2 Between Groups 4310.030 9 478.892 892 549
Within Groups 10739.716 20 536.986
Total 15049.747 29
DAY_4 Between Groups 12081.571 9 1342.397 1.187 .355
Within Groups 22620.846 20 1131.042
Total 34702.417 29
DAY_6 Between Groups 5157.339 9 573.038 1.010 464
Within Groups 11347.628 20 567.381
Total 16504.967 29
DAY_8 Between Groups 8910.633 9 990.070 1.064 428
Within Groups 18604.474 20 930.224
Total 27515.108 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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A1519%7 27 ANOVA 2891F1N0utnmavianue (Total sugar content, mg/gDW) aa9dnalng

WU UG Hibrix 3 Tugaeu NlFFunisqusinngmungiiuasdsanatsineiuinmwlin

BUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 15402.672 9 1711.408 .866 .569
Within Groups 39529.916 20 1976.496
Total 54932.5868 29
DAY_2 Between Groups 7037.637 9 781.960 1.564 193
Within Groups 9999.757 20 499.988
Total 17037.394 29
DAY_4 Between Groups 22011.531 <) 2445.726 2.353 .053
Within Groups 20786.875 20 1039.344
Total 42798.405 29
DAY_6 Between Groups 11928.192 9 1325.355 2.333 .055
Within Groups 11360.584 20 568.029
Total 23288.777 29
DAY_8 Between Groups 15752179 9 1750.242 3.010 .019*
Within Groups 11629.092 20 581.455
Total 27381.271 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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A1519% 28 ANOVA 28915 0unmavianue (Total sugar content, mg/gDW) aa9dnalng

WU UG Insee 2 Tuggiu NAFUNNIN g RIazTaa s ALEnE 14N

BUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 12577.527 9 1397.503 1.014 461
Within Groups 27552.457 20 1377.623
Total 40129.985 29
DAY_2 Between Groups 7249.750 9 805.528 615 71
Within Groups 26204.939 20 1310.247
Total 33454.689 29
DAY_4 Between Groups 7709.770 9 856.641 .948 508
Within Groups 18072.154 20 903.608
Total 25781.924 29
DAY_6 Between Groups 5575.063 9 619.451 762 .651
Within Groups 16249.557 20 812.478
Total 21824.619 29
DAY_8 Between Groups 4407.716 9 489.746 1.890 113
Within Groups 5182.981 20 259.149
Total 9590.698 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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A151997 29 ANOVA 2189151 0utnmavianue (Total sugar content, mg/gDW) aa9dnalng

WU UG Hibrix 3 Tugauue AldTunsqutifguugiuazdaanansneiuinmin

v

BUNHN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 14250.449 9 1583.383 1.155 373
Within Groups 27413.598 20 1370.680
Total 41664.047 29
DAY_2 Between Groups 10922.843 9 1213.649 231 .986
Within Groups 105167.49 20 5258.374
Total 116090.33 29
DAY_4 Between Groups 34039.360 <) 3782.151 1.919 108
Within Groups 39417.921 20 1970.896
Total 73457.281 29
DAY _6 Between Groups 14772.008 9 1641.334 1.101 405
Within Groups 29820.228 20 1491.011
Total 44592.237 29
DAY_8 Between Groups 17280.710 9 1920.079 1.485 220
Within Groups 25855.426 20 1292.771
Total 43136.136 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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A151997 30 ANOVA 2891FuN0unmavianue (Total sugar content, mg/gDW) aa9dnalng

WU UG Insee 2 Tugguune NFFuNsqusingungiuazdaanatsineiuinmlan

fMUNN 0 °C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 8812.069 9 979.119 1.895 12
Within Groups 10334.546 20 516.727
Total 19146.615 29
DAY_2 Between Groups 24342.043 9 2704671 2.283 0.060
Within Groups 23690.478 20 1184.524
Total 48032.521 29
DAY_4 Between Groups 30292.737 9 3365.860 3.792 .006"
Within Groups 17751.632 20 887.582
Total 48044.369 29
DAY_6 Between Groups 27654.658 9 3072.740 2.945 .021*
Within Groups 20864.801 20 1043.240
Total 48519.458 29
DAY_8 Between Groups 26815.891 9 2979.543 2.486 .043*
Within Groups 23969.221 20 1198.461
Total 50785.111 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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F11319% 31 ANOVA 2a1fFunasinanatlasa (Sucrose content, mg/gDW) a93dqTnamnanu

a

g Hibrix 3 lunaFeu Nldfunisquingomniuardasasepiuinelingnmni

u

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 16596.017 9 1844.002 .668 728
Within Groups 55211.885 20 2760.594
Total 71807.902 29
DAY_2 Between Groups 18081.215 9 2009.024 2147 074
Within Groups 18716.673 20 935.834
Total 36797.888 29
DAY _4 Between Groups 17924.934 9 1991.659 641 749
Within Groups 62115.875 20 3105.794
Total 80040.809 29
DAY_6 Between Groups 18179.083 9 2019.898 .837 592
Within Groups 48274524 20 2413.566
Total 66450.405 29
DAY_8 Between Groups 6745.529 9 749.503 1.232 331
Within Groups 12167.179 20 608.359
Total 18912.708 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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F113199 32 ANOVA 2as1fFunasinanatlasa (Sucrose content, mg/gDW) a93dqinamnanu

g Insee 2 TugaFeu Nldiun1sanihngmniuardasaseiuine ingnmni

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 12439.448 9 1382.161 1.551 .198
Within Groups 17826.087 20 891.304
Total 30265.535 29
DAY_2 Between Groups 3036.523 9 337.391 1477 361
Within Groups 5734.860 20 286.743
Total 8771.383 29
DAY _4 Between Groups 4507.562 9 500.840 561 813
Within Groups 17856.906 20 892.845
Total 22364.468 29
DAY_6 Between Groups 3320.239 9 368.915 .893 548
Within Groups 82595 20 412.986
Total 11579.950 29
DAY_8 Between Groups 3330.654 9 370.073 .803 .619
Within Groups 9220.213 20 461.011
Total 12550.867 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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;113197 33 ANOVA 2asifFunasinanatlasa (Sucrose content, mg/gDW) a93dqTnamnanu

g Hibrix 3 luggeli AldFuNsguifgamniuazdasaaiseiuine ingamni

0°C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 17981.683 9 1997.965 1.153 374
Within Groups 34661.157 20 1733.058
Total 52642.841 29
DAY_2 Between Groups 7787.244 9 865.249 1.341 278
Within Groups 12908.984 20 645.449
Total 20696.228 29
DAY_4 Between Groups 20558.233 9 2284.248 2.025 .091
Within Groups 22565.122 20 1128.256
Total 43123.355 29
DAY_6 Between Groups 8898.680 9 988.742 1.973 .099
Within Groups 10023.863 20 501.193
Total 18922.543 29
DAY_8 Between Groups 14875.166 9 1652.796 4.478 .003*
Within Groups 7381.705 20 369.085
Total 22256.872 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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F113199 34 ANOVA 2a1fFunasinanatlasa (Sucrose content, mg/gDW) a93daTnamnanu

Wig Insee 2 Tugaeu NFFuN9qusiignungiuazdsanatsieivinw lingumgd

0°C
Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 10125.501 9 1125.056 917 530
Within Groups 24531.739 20 1226.587
Total 34657.240 29
DAY_2 Between Groups 7506.508 9 834.056 536 .832
Within Groups 31148.245 20 1557.412
Total 38654.753 29
DAY_4 Between Groups 10261.207 9 1140.134 1.232 .331
Within Groups 18504.442 20 925.22
Total 28765.649 29
DAY_6 Between Groups 7691.028 9 854.559 778 639
Within Groups 21970.124 20 1098.506
Total 29661.152 29
DAY_8 Between Groups 3181.951 9 353.550 1.390 257
Within Groups 5086.160 20 254.308
Total 8268.111 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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;113199 35 ANOVA 2as1Fuasinanatlasa (Sucrose content, mg/gDW) a93dqTnamnanu

Wig Hibrix 3 lunguunn Aldfunisquinngamniuardasasepiuineingnmni

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 17197.533 9 1910.837 1.403 525
Within Groups 27239.297 20 1361.965
Total 44436.830 29
DAY_2 Between Groups 15431.585 9 1714.621 .359 .942
Within Groups 95599.162 20 4779.958
Total 111030.75 29
DAY_4 Between Groups 29755.277 ) 3306.142 1.577 .189
Within Groups 41919.418 20 2095.971
Total 71674.695 29
DAY_6 Between Groups 13870.039 9 1541.115 1.506 213
Within Groups 20465.049 20 1023.252
Total 34335.088 29
DAY_8 Between Groups 16316.829 9 1812.981 1.368 .266
Within Groups 26497.244 20 1324.862
Total 42814.072 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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F11319% 36 ANOVA 2as1fFuasinanatlasa (Sucrose content, mg/gDW) a93d1aTnamnanu

g Insee 2 Tugauua MlFFuNsgutinguugiuazdaanatseiuinm iingumgi

u

0°C
Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 7874.824 9 874.980 .953 504
Within Groups 18353.567 20 917.678
Total 26228.391 29
DAY_2 Between Groups 22739.331 9 2526.592 1.637 A72
Within Groups 30873.575 20 1543.679
Total 53612.906 29
DAY_4 Between Groups 24483.858 9 2720.429 2.360 .053
Within Groups 23056.801 20 1152.840
Total 47540.658 29
DAY_6 Between Groups 25295.995 9 2810.666 2.832 .025*
Within Groups 19849.976 20 992.499
Total 45145.972 29
DAY_8 Between Groups 25706.580 9 2856.287 1.851 121
Within Groups 30865.318 20 1543.266
Total 56571.898 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%



A19199 37 ANOVA aasiunauiinmnasaad (Reducing sugar content, mg/gDW) 283

dratwananu siug Hiorix 3 Tugaieu Nldiun1squinngamniuazdasnaisneiy

a

fnun ldngoungd 0°C

U

199

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 9852.049 9 1094.672 .508 .852
Within Groups 43087.179 20 2154.359
Total 52939.228 29
DAY_2 Between Groups 1351.622 9 150.180 184 994
Within Groups 16320.620 20 816.031
Total 17672.242 29
DAY_4 Between Groups 3543.632 9 393.737 254 .980
Within Groups 30974.184 20 1548.709
Total 34517.816 29
DAY_6 Between Groups 12651.360 9 1405.707 1.849 121
Within Groups 15201.479 20 760.074
Total 27852.839 29
DAY_8 Between Groups 4946.752 9 549.639 1.613 178
Within Groups 6815.058 20 340.753
Total 11761.809 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%
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A197199 38 ANOVA aasiunauiinmnasaad (Reducing sugar content, mg/gDW) 283

dralnanau siug Insee 2 Tuggien MlFiunsquingmgiuazdaansne iy

fnw ldngounnd 0°C

u

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 2458.953 9 273.217 1.568 192
Within Groups 3484.976 20 174.249
Total 5943.929 29
DAY_2 Between Groups 1409.742 9 156.638 1.078 420
Within Groups 2907.266 20 145.363
Total 4317.008 2
DAY_4 Between Groups 3077.191 9 341.910 1.822 126
Within Groups 3752.157 20 187.608
Total 6829.347 29
DAY_6 Between Groups 752.098 9 83.566 209 990
Within Groups 8007.356 20 400.368
Total 8759.454 29
DAY_8 Between Groups 7614.801 9 846.089 1.842 122
Within Groups 9187.024 20 459.351
Total 16801.825 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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8

A197199 39 ANOVA aasiunauiinmnasaad (Reducing sugar content, mg/gDW) 283

dralwananu siug Hiorix 3 Tugaei NlFFunisqusingumngiuasdaanatsine]iu

fnu ldngoumgd 0°C

L1l

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 592.324 9 65.814 1.156 372
Within Groups 1138.747 20 56.937
Total 1731.071 29
DAY_2 Between Groups 332.942 9 36.994 718 687
Within Groups 1030.891 20 51.545
Total 1363.833 29
DAY_4 Between Groups 1000.691 9 111.188 918 530
Within Groups 2421.823 20 121.091
Total 3422.515 29
DAY_6 Between Groups 1088.294 9 120.922 910 535
Within Groups 2656.676 20 132.834
Total 3744.970 29
DAY_8 Between Groups 1622.652 9 180.295 1.687 158
Within Groups 2 SR565 20 106.877
Total 3760.186 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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8

A19199 40 ANOVA aasiunauiinmnasaad (Reducing sugar content, mg/gDW) 283

dralnanau g Insee 2 Tuggru N1FFunIsqui g luazdsanatsineiu

S ldngoungd 0°C

k1l

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 890.452 9 98.939 126 .680
Within Groups 2724.898 20 136.245
Total 3615.350 29
DAY_2 Between Groups 873.153 9 97.017 1.319 .288
Within Groups 1470.571 20 73.529
Total 2343.725 2
DAY_4 Between Groups 1207.286 9 134.143 321 .958
Within Groups 8349.107 20 417.455
Total 9556.393 29
DAY_6 Between Groups 283.184 9 31.465 538 .830
Within Groups 1170.585 20 58.529
Total 1453.769 29
DAY_8 Between Groups 1620.702 9 180.078 .983 483
Within Groups 3665.419 20 183.271
Total 5286.121 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A19199 41 ANOVA aasiunauiinmnasaad (Reducing sugar content, mg/gDW) 284

dralwananu siug Hibrix 3 Tugauunn Aldfun1squinngmniuazdanaiseiy

S ldngoungd 0°C

k1l

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 1020.139 9 113.349 .686 713
Within Groups 3304.089 20 165.204
Total 4324.227 29
DAY_2 Between Groups 2498.129 9 277.570 1.032 450
Within Groups 5381.421 20 269.071
Total 7879.550 29
DAY_4 Between Groups 1733.385 9 192.598 1.315 290
Within Groups 2928.965 20 146.448
Total 4662.350 29
DAY _6 Between Groups 1373.048 9 152.561 .646 746
Within Groups 4724:398 20 236.220
Total 6097.444 29
DAY_8 Between Groups 1337.698 9 148.633 1.669 163
Within Groups 1781.184 20 89.059
Total 3118.881 29

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%



A19199 42 ANOVA aa91Bunauiinanasaad (Reducing sugar content, mg/gDW) 283

dralnanau siug Insee 2 Tugguune NFFuNsqusiigung)iuasdaainatsineiu

a

fnw ldngounnd 0°C

u

204

Sum of Squares df Mean Square F Sig.
DAY_O Between Groups 2290.867 9 254.541 .593 .788
Within Groups 8580.138 20 429.007
Total 10871.005 29
DAY_2 Between Groups 5157.973 9 573.108 2.363 .052
Within Groups 4850.068 20 242.503
Total 10008.041 29
DAY_4 Between Groups 4170.720 9 463.413 1.175 .362
Within Groups 7891.244 20 394.562
Total 12061.963 29
DAY_6 Between Groups 1100.693 9 122.299 1.314 291
Within Groups 1861.967 20 93.098
Total 2962.660 29
DAY_8 Between Groups 849.445 9 94.383 263 978
Within Groups 7189.842 20 359.492
Total 8039.287 29

*ANRALNANLANFANS U e

o

AATNIzALANITIU 95%



F113199 43 ANOVA 289133104 (Starch content, mg/gDW) 183 410Twananw Wug

Hibrix 3 lungFau NAFuNsgNingMnRLazdasaseAuineingmgi 0°C

205

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 23616.037 9 2624.004 1.120 .394
Within Groups 46854.513 20 2342.726
Total 70470.550 29
DAY_2 Between Groups 90136.895 9 10015.211 5.617 .001*
Within Groups 35657.263 20 1782.863
Total 125794.160 29
DAY_4 Between Groups 53226.767 9 5914.085 1.612 79
Within Groups 73374.618 20 3668.731
Total 126601.390 29
DAY_6 Between Groups 71410.517 9 7934.502 2.275 .060
Within Groups 69751.690 20 3487.585
Total 1411162.210 29
DAY_8 Between Groups 9203.694 9 1022.633 819 .606
Within Groups 24982.024 20 1249.101
Total 34185.718 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F113199 44 ANOVA 289133104 (Starch content, mg/gDW) 183 410Twanant Wug

Insee 2 Tuggian NlFTUNsgNtinNgugiuazdasnatseiuinm dngumugi 0°C

206

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 40162.547 9 4462.505 581 797
Within Groups 153631.520 20 7681.576
Total 193794.070 29
DAY_2 Between Groups 70095.122 9 7788.347 1.926 107
Within Groups 80880.711 20 4044.036
Total 150975.830 29
DAY_4 Between Groups 210907.990 9 23434.221 7.323 .000%
Within Groups 64000.197 20 3200.010
Total 274908.180 29
DAY_6 Between Groups 11422.967 9 1269.219 2.480 .044*
Within Groups 10233.823 20 511.691
Total 21656.790 29
DAY_8 Between Groups 26287.818 9 2920.869 1.003 469
Within Groups 58226.151 20 2911.308
Total 84513.969 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F113199 45 ANOVA 289151104 (Starch content, mg/gDW) 183 41aTwanant Wug

Hibrix 3 luggelu NldFuN1sNingmMnRuardasasepAuine ingmgi 0°C

207

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 21450.345 9 2383.372 1.144 .379
Within Groups 41651.510 20 2082.576
Total 63101.855 29
DAY_2 Between Groups 125357.240 9 13928.582 5.162 .001*
Within Groups 53967.323 20 2698.366
Total 179324.560 29
DAY_4 Between Groups 24254.276 9 2694.920 1.544 200
Within Groups 34899.322 20 1744.966
Total 59153.598 29
DAY_6 Between Groups 53545.825 9 5949.536  11.630 .000*
Within Groups 10230.999 20 511.550
Total 63776.824 29
DAY_8 Between Groups 35459.100 9 3939.900 2.702 .031*
Within Groups 29157.484 20 1457.874
Total 64616.584 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F113199 46 ANOVA 289151104 (Starch content, mg/gDW) 183 41aTwanant Wug

Insee 2 Tuggru NFFuNquigungiiuazdaanatsineivinmidngumugi 0°C

208

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 220209.810 9 24467.757 3.423 .010*
Within Groups 142947.540 20 7147.377
Total 363157.350 29
DAY_2 Between Groups 113640.100 9 12626.678 5.668 .001*
Within Groups 44556.228 20 2227.811
Total 158196.330 29
DAY_4 Between Groups 62984.568 9 6998.285 7.483 .000*
Within Groups 18703.733 20 935.187
Total 81688.301 29
DAY_6 Between Groups 48533.290 9 5392.588 2.829 .025%
Within Groups 38125.112 20 1906.256
Total 86658.402 29
DAY_8 Between Groups 125170.78 9 13907.864 5.458 .001*
Within Groups 50961.206 20 2548.060
Total 176131.98 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F113199 47 ANOVA 289133104 (Starch content, mg/gDW) 183 419Iwananw Wug

Hibrix 3 lugguuia NAFLNII9NLNNgam

a

a

DA

209

aseivine ingomni 0°C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 9560.921 9 1062.325 391 .925
Within Groups 54317.353 20 2715.868
Total 63878.274 29
DAY_2 Between Groups 5090.827 9 565.647 .304 .965
Within Groups 37197.190 20 1859.859
Total 42288.016 29
DAY_4 Between Groups 54033.193 9 6003.688 4.014 .005*
Within Groups 29913.365 20 1495.668
Total 83946.559 29
DAY_6 Between Groups 70055.457 9 7783.940 5.709 .001*
Within Groups 27269.523 20 1363.476
Total 97324.980 29
DAY_8 Between Groups 34410.191 9 3823.355 2.219 .066
Within Groups 34457.844 20 1722.892
Total 68868.035 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%



F113199 48 ANOVA 2891/31104ue (Starch content, mg/gDW) 183 410Twanant Wug

210

Insee 2 Tugguua NFFUNsgNti g iuazdasnatseivinm dnguugi 0°C

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 158746.950 9 17638.549 6.482 .000*
Within Groups 54425.666 20 2721.283
Total 213172.610 29
DAY_2 Between Groups 53112.731 9 5901.415 2.074 .084
Within Groups 56920.220 20 2846.011
Total 110032.950 29
DAY_4 Between Groups 167762.360 9 18640.262 4.352 .003*
Within Groups 85661.463 20 4283.073
Total 253423.820 29
DAY_6 Between Groups 32068.517 9 3563.169 347 .947
Within Groups 205447.620 20 10272.381
Total 237516.140 29
DAY_8 Between Groups 113306.670 9 12589.630 1.575 190
Within Groups 159909.750 20 7995.488
Total 273216.420 29

' A A P o A o A o 4 o
*ANLRAHNAIULANA NN U IIH LR UNITAUAINNETANU 95%
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A13799 49 ANOVA 2e915u1aueulml ADP-Glucose pyrophosphorylase

(units/mgProtein) a89919 WAL WG Hibrix 3 WlEFUNMINUNIgUUN LAz E998

D

a

rﬁmjlﬁuﬁ?ﬂmﬁmmmu 0°C

q al

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 785 4 196 11.897 .000*
Within Groups 2 14 1.650E-02
Total 1.016 18
DAY_2 Between Groups 159 4 3.972E-02 5.162 .008*
Within Groups NS [ 7.695E-03
Total 274 e
DAY_4 Between Groups 9.908E-02 4 2.477E-02 3.371 .037*
Within Groups 110 15 7.349E-03
Total 209 19
DAY _6 Between Groups 4.855E-02 4 1.214E-02 1.464 .262
Within Groups 124 15 8.292E-03
Total ST/ 19
DAY_8 Between Groups 2.345E-02 4 5.864E-03 529 .050*
Within Groups S I55 14 1.108E-02
Total 79 18

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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A13799 50 ANOVA 289138100 lml ADP-Glucose pyrophosphorylase

(units/mgProtein) a89919 AL WU Insee 2 N1FFUNNIUINNGUNYHLATTIAN

D

a

rfmjlﬁuﬁ*ﬂmﬁmmmu 0°C

q a

Sum of Squares df Mean Square F Sig.
DAY_0 Between Groups 976 4 244 7.921 .000*
Within Groups 431 14 3.079E-02
Total 1.407 18
DAY_2 Between Groups 450 4 113 3.228 .005%
Within Groups .488 14 3.486E-02
Total 938 18
DAY_4 Between Groups 167 4 4.175E-02 5.0565 .009*
Within Groups 124 15 8.258E-03
Total 291 19
DAY _6 Between Groups 5.742E-02 4 1.436E-02 1.448 .267
Within Groups 149 15 9.913E-03
Total 206 19
DAY_8 Between Groups 3.520E-02 4 8.801E-03 3.562 .036*
Within Groups 3.212E-02 13 2.471E-03
Total 6.732E-02 17

o

{ dl IS ] [ 1 o [ dl o dl uI/
*ANRALNAIMNUANANNUBENNUL AN ATUNTEALAINNLTRNU 95%
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