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The effectiveness of CaCl, and chitosan, alone or in combination, to maintain the
quality of ‘Amazing' and 'Pacific 283" baby com was investigated. All treatments were
applied by postharvest dipping of baby corn for 2 and 4 minutes, air-dried, and then kept at
3°C. The physiological changes of baby corn were recorded on day 0, 3, 6, 9, 12, 15, 18,
and 21 after storage. In single treatment, 4% CaCl, dipped for 4 minutes significantly
maintained firmness and decreased fiber content in both cultivars. In addition, 5 ppm
chitosan maintained firmness and 40 ppm chitosan significantly decreased fiber content
during postharvest storage. In combination, baby comns were dipped in 4% CaCl, and 5 or
40 ppm chitosan for 4 minutes. The results shown that 4% CaCl, significantly decreased
weight loss in ‘Amazing’ baby corn, Combined freatments of 4 % CaCl, and 40 ppm
chitosan significantly decreased-fiber content in ‘Pacific 283' baby corn, wherease, 4 %
CaCl, and 5 ppm chitosan resulted in significantly reduced respiration rate and polyphenol
oxidase activity in-both cultivars. Therefore, the result suggested that CaCl, and chitosan

treatments can maifitain the postharvest quality of baby corn during storage.
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fndeurisdln IneAvnesrnsdnidnuarangiies (NsNRTIN9NERs, 2524) HugiAsegia

1
o o

NéAty wanannisinRumasdngilszmalatlaziuiudunm deaaanilyminisinenu
Turuun Inenduunasdnenuuas e uvaeiil denasietiassiessunirssgnaluriosiuli
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(pectic acid) il calcium pectate (Fry, 2001; Grant WazANY, 1973) WNNI9LNA
WUIZAINAINNINA N THEAIINTRANLLRUNARLAAAS  (Ferguson, 1984) uazyi
U3 non-methylated uronic acid residue 4Ju calcium bridge Bonsening
pectic polymer ﬁﬂfﬁmﬁu MR mag AN (Lara WAZANLY, 2004) LAY
mmmﬁu&qmiﬁwmmm cell wall degradative enzyme 15 (Dematry, Morgan Was
Thellier, 1984) yanaNfeEENT3NINANLIARTAd Fae (Mignani  WaLAY,
1995) AT NN NI ITAR AN TDAIANL LT IHARNA 1A AeTinngld

v v
CaCl, Lﬂuma‘mmmLLuuLﬁ@ﬁﬂumaiﬁmmm‘xﬂm Nn1impings) (Camire WATATUY,
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1994) nanNaani I uNIAnusla aRandaniaeanuda (Lester uaz Grusak,

1999) sanfledanusziinemsiauIesKaRazieunafuRes wu lunafan d
n1saANY CaCl, 1% Rasuutuifeiiindu 13% wazdaengninfuinmlédag
(Gerasopoulos Way Drogoudi, 2005) Luna-Guzman WazAndy (1999) WUINITL
fresh-cut wAuAngLl lu CaCl, 5% ifluaan 1 wndt Fasuuduilenaniigaile
WReuiuiuganauan gafug CaCl, 2.5% wwnan 1 2.5 wazy 5 Wil wenanii
Lichter WazAnLy (2002) WUIINNFIHNA cherry tomato T CaCl, A Ndiad 25 mM

=

@ o A \ P g = o o o
BAaZINUIN=N 12 °C m?;l@mﬂ’mﬂ?l,mn‘ﬂ@\‘]N@ILL?%H%‘V]SJ@L ANINARY (AUN 4 K]
=

=3 dl IS G- o dl o 3 dl dl al 49{
NITLNULNEY) BALTLLSNNALAY (AUN 13 UAINITINULNEI)  LUBANRINNITINNULUDN

SLALLARLTENNANEAFABNIITNHI AN LLLLLE

2.7.2 UNUNTRILARLTENARNSINNUTBRERYNITAR
ca”’ ‘LI?‘LQML@@%ZNL%@ﬁ@zﬁﬁﬂﬁﬁ?‘ﬂﬁﬁu phospholipids Waz carboxylic group
f L p AN .

199 membrane protein Ndtlszqauailasiunisialnasasaisnialumas (Hanson,
1984) AILANNIIH WD 1DBNIDIAITHIVLHATNITAN NNTAIANINTDAUE A HITARA
unnyuaddnylunnstinene1e9nanua (Huang, 2005) §9UAN 8unily (2547) Wuan

1 o =l [~] al 1 nl/
nsugnanziuglaagaulu Cacl, 1.0% s 10 win dosannsialuasadleasy

Twilaitiadowlaants

2.7.3 UNLNARILARLTLNADAATINITUNE LA
AMNUNUINBILARLTINABNNTNNNUBBILHATNLTAS LUNI1TAILANNTHIEN
1 1 dl v 6 i’/ [ a dl 173
BONVEIANTHN] HNwEuiadsanisatsnannesim (phosphate) wazingauild
Tunsuiala i Watas (malate) lalinuEiadumadizamiunwanas (tonoplast) 1
W Reansnsnandnsinismnelagean (climacteric rise) aadn@nNald (Ferguson,

1984) Faust 48% Shear (1972) Wud1uanaINNIITAEIANTWIBEIaHIIAS LA NG

o

1 v 1
AasnInInalananadnan  wAaldaNsIa1N1rasus NN ues i inAae T

° o

WWusuasdrdnylunisifinnszuoun1imielascAUEAR LA AADATINITUNT A

9 |

aandiaugiiaitie M lfeandaulunannaanas aufanstugINIsaanandianmsay
a1n NADH (339071 A3nnia, 2544) TUNARNANHNIIAALAINAN 111 TNWAZHA b
Uszinnniausulseniusaunsdinanatinaat N19AALAILALNAIINALIALLARLLNY

v
o/ o o

P PN o ay _a - KT @
NUNHIN NNNﬂUU??HWﬂWﬁVIWIM@@ﬂsﬁL@uLL‘WﬁL‘IJ’]QLuﬂLﬂ@iﬂ’ﬂﬂ’Ni’)ﬂLﬁ‘q A9HALUNNg
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Wingnsn1smalanaznszuiaunis metabolism nnelulmadninauIaLEg (Zagory,

1995) Haneudinigld CaCl, awnsnandasniselalulisiugnanand (Nuss
NAWIz9IL, 2543) uazlu fresh-cut wALANQUNLG CaCl, 1-5% Liunan 1-5 win v

a

Fnefgoungi 5 °C (Luna-Guzman LazAnE, 1999) WANINITALLARITINNHOE]

AINBITNTNANLTNUgINaNA N ANANY TR UEaNTAR LAY NN lHLARLTE

aNANLLeNaIAlNALNE AN AesRIIN1TUNela (NUFT NAWIYIIE, 2543)

2.7.4 UNUNADILARLTENAANITFAULALUINUNER
. = a

nisgrudaiuinasiduilymarAyndanasensgoda AN TNIBIURGLA
WasannauaulunannadingendAnd@ulussanis desduinneluaanuaas
FLNLFUITENA mﬁmmmngcyLaﬂﬁﬁmmmzﬂmmﬁu%ﬂm (A59u71 AN,
2544) A nnisiiwpa@eNdunuIn lun1sAUANNIsHIBENeanesan s WE BTN
a8 AtiuAsHANANALEILNsgnuAe luadaog (Huang, 2005) H31eN1U30

i e e 4 b\ S o
nsutelfaiugnanadalu Cacl, amnsaannisgadsnmingnls (uuss nauszens,
2543) @runnsudnaaziuglsaEaulu Cacl, 0.05% Luan 10 w9 #11190Tvae

PP

1 v
niadasuulasnmininaesnannzlaangn lnaannisgoidatininan uaznig

wasuwasFanniluslasnuasluiiens (3aunn duntly, 2547)

2.7.5 UNUNNARILARLTANABNITIAALEATEWININSLALSNEN

LAaEeNaI a1 RaleAlElne nssannnILdantssanansatas n1sia
289 germ tube pazdudanisaing pectinolyic enzyme TuidelsavanaTiin
(Wisniewski Lazmndey, 1995; Droby uazAne, 1997) isipanuudausslurinamad
PDINARHAAIENNFANN TN A Le T AT LLAT e (Conway Wwaz Sams, 1984;
Bolin WAz Huxsoll, 1989) uaranadaedaidsanis91911a84 antagonist un1saLAs

-8

198 (Miceli wazAnz, 1999) Conway WAZANMY (1994) 18U mmmﬂtﬁ@ﬁuﬁ;
Golden Delicious fiutlu CaCl, Anadadiu 2 waz 4% ansnsnaanisuindeld 40
LAY 60% ANNANFL fiANLEIuNLTeansaleIRensdTnanare e Tae Ty
ANALAYADANHUTANEUANTRINALAE (Lara WATANLY, 2004) WAaTE9annI19iin

Botrytis rot 1 sweet cherry (Ippolito WaZARUL, 2005) anAae
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a’l’v dl al a aa dl %’ nI/
wanaNRseIEaanIlasuladd nNAReEat kaznnlasulastinanalue s

|
A

Wuﬁ:ﬂ@um?i (uupfd nAuszes, 2543) wazlunAnuagu anuaneTiia (Ferguson, 1984
waz Conway, 1987) anamuantadinaailiuaadaugnldiiluaissinunisgn
(antiripening) Lmzﬁ'mﬂwﬁ@mnﬁw (antisenescence) TUNARNANANNAANLTHA
(Ferguson, 1984 Lay Poovaiah WazAnLY, 1988) Luﬁimﬂm’mL%’u%’um@mﬂm%ﬂum%@a

Auldenanalfiiaunaunaunanuale (Conway wazAnie, 1994)

2.8 ANAIAY IR AlATIUABNITINHIATININTDINAANA

AR (chitin) w1 polysaccharide T Haennaaiiin R(1-4)-2-acetamido-2-
deoxy-D-glucopyranose VB N-acetyl-D-glucosamine %ﬂﬁmmmmmmfmmWﬂ&N@f
Fnafulazn1s AT BN nes acetamido group (-NH-CO-CH,) sinsriu Asilnasia degree of
N-acetylation (%DA) Fnednunzaeslassaisnanminlilafuiunedwe liazanemin
wazazantannlusarnazanesinlyl nnsldsslamiannlafudsldda s unsuans (494
Auningzany, 2546) lanwiluesdlszneunanlulaseainwes fs i uln unas uazwing)
gneiaalasaeeulnilafiua (chitinase) uaz lysozyme tlaqiiutiaunanlafuainilaands
waznszmady (Goosen, 1997)

o -8

lalmanu (chitosan) tfueuiusaeslasunldaanniei ldiindjasen

q

1
= 19 o

deacetylation Aaga1dndy vjazdaanarfuauaILrtanasslussunaulngua
(pyranose ring) vaslaRuazgnilaauiuugeriiy lalaauaunsnavanelslunsadunssd
iy nImUndnaneT naauansn visansadssn aeuaniifednsilaiunnseainlamuu
\uangsssiu Mnlinnslddselamianlatamuiannnady (uss nausese, 2543) Auaniis
dl £ I Z// da( 1o o/ a aan

NazuansnarnidulalasiusandeswinlatiniueyiuszAveesnisiinl jazen
deacetylation (degree of deacetylation 38 %DD) lagviald %DD aaslalngnunnali
\NnUfjAsen deacetylation: fnadnddinduaziantsznnm 75-85% wnnsiesnis %DD g

ndnenasiaeinlifinlfisen deacetylation TunUNIIINNENATILAEN

flaqiiuiinistilatsunnldUsslamilunanednu wu fumalulagdonin iy
asvetiueulmiuazimadaosmatia immobilization Wlusouaninedslasunlansd 14
Aol sdianmienisinaziuaznsageuaisriie Mduskiuideunalunisuen

Tshu  uazaugiqauvsdiihudamatlsylomilunisinininge doudnueins diiluans
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Ugaustsasivensgtluasd luansiuye Wasanndlszquanasanunnsiasiiuiesuas

a a ¥ % Ce o Y @ A < a
wuanFeld Tudunisunnduazindanssu Mdunanameiaunas uazlnsfiuung wan
Wiufismiaaslunsineuna ludinfauaan  Snuuazidinaieganinaeinszgnenu
nasduduwaenien Maruaunislandaesgrien uaziflueimsdsuieaniininuay

o da’ o v v 9; 4 a a & K Y @ a ] dl L4
o wenaniilalamuialnnantifiguin uazsasuqauvsd Agldiiluansmnusianieli
X sova X 4 . oo ¥
ANgNTY sontelfiduansiuguluiaresdrenvanedssinn 1y uwtlhusiand dvew
AL ondWu  Aswviseladutingerin udiu @R9nsnl  @ARgININNE,  2544)

! ¥ IS Y ' a a A A
daun1ssnunisineas Anneldlalagiulugiaesanssanisasgifuinaesive indeu
IWARWUT (seed treatment) LN@aANTIdNINATT8Ee lsALAZUNAY UAZINARIIN9IEN
peadn idulusssnif Wesainlalaguii polysaccharide euasainnistiasdans
¥ L { 1 12 Z// o =R
sogtanlaiudoazanlaeslulnaauaanniednedis suivdsarnnsosaselulnsauiay
prfuaulaaanlafaineaniduazhin denaling lisululnsauatineanysnl wanannil
Talaguisarnnsnldineinmnintasiinaigaasnannanasnisiiuinaalaansasg
(®0R Waniwel, 2542)

1 1 &)
2.8.1 ummmmfaﬂﬂimmumammu,uul,u'a

o o &

NN9g AL L ANAATaINANNATLRE UERINIIAA L TBIN ST AR ULAZNNS
qrytdausaiusant e luigas (turgor pressure) TN19AANHTAINTISLTAR LTI
nrzuaunsinaanuenRsnueaeulmd polygalacturonase waz cellulase (Reddy
wazAnuy, 2000) luiletienlasylalngiuasiansnisaansedniaasnasngn
\Wasannstlednunisaanaiaglaa WazAsan W pectin binding site 91 WlAseana
3 §A (three-dimensional architecture) TaNIRLTaReAL L6 (El Ghaouth uazAnY,
= 1 = 1 £ 9 [ Aa 1 o 1 dw
1997) A9eM1ua1nnsannulAlaT1RAINdNTY 6 NSNARANT TaefnIANNwuie

1
yalal

vasnaansaiues i ATgaille Faufieurulalnauaoaududu 2 uas 4 niudedns
Lmzmmﬂiﬁ%muiﬂim&mu (Reddy #azAue, 2000) NNILARALNARATDLLIED
usdeme uasia Faelalamuanmnsoinmanuuiuile ¥ lEduiy (B Ghaouth,
Ponnampalam, kas Boulet, 1991b; Li tay Yu, 2000) u@ﬂmnﬁﬁmmmmﬂﬁmlu

WNINLLAZLEINNGN (El Ghaouth, Arul ka¥ Ponnampalam, 1991a) ansinel
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2.8.2 unumaaslalagrunasnsinisuigla

Talngugnunsanedadusuiduune 1a UsAannaunasd Uaaasese
aysduazanmuanden  Addlnthanedeuinuasnalfiiesnannmuaziineny
lunsfiuinen avunsnangnsniangla (a0n  wanine, 2542) LAZAANATANELN
TnannswmaaudndunisanudasussainiAniali (Bai, Huang uae Jiang, 1988) e
Snnsvsureseandian Afuaulnaanlas wazieiaw (Bl Ghaouth WaTADLY, 1991b)
LL@mqmmﬂmﬁummwémm@@ﬂ%Lf«]umﬂmimmmqjﬁ@Lﬁ@m'ﬁmm@ (Zhang uay
Quantick, 1997) dlesantianlunfrnatesAaAnnissusanisdneneadi§nnsauan
NADH (a39u# A3nTia, 2544) memﬁmwmwwiﬂﬁiuﬁzgm Wiulunz e me
WLANNAWAENTNULAN (El Ghaouth BazAnly, 1991a) WUFT ﬂ'r?iua‘zmﬂ (2543) 7188U

! A a uI/ Qo™ dl ¥ 1 o ¥ K ! 4
"J’Wﬂ’]ﬁ‘m@‘ﬂ‘]_lN’JN@EJ?QW‘L@T]@NZW@@Qﬂiﬂimsﬁ’]u“ﬁflﬂ@ﬁ‘ﬂﬁ]?ﬁﬂ’]?ﬁ’ml"{m NN

|
% o

arusngzaanislfaundasiiuinsianagsiduarsdsfundrAnlunssuaunis

wgla (3399 Asnadln, 2544)

2.8.3 unuamaastaladusansgudadiningn
= a a [ % ¥ .

AN AARLRAIBIHARNAG Y ARG NEIN1TaAN1TANEUN S (Bai waTADLY,
1088) WuluNTEAmNA WAINAT LATWINUENN (El Ghaouth WATADLY, 1991a) WANNIT

A 4 oa = & ~ > o o !
wmmmufﬁw@mm@‘Luma‘@mwiﬁ‘Emmummmm‘iuLaqm@ﬂLLammmwmumwum
@WNW?E‘I@@HW?@JO&ILaﬁlﬁﬂﬂﬁﬂ@®1ﬁLﬁuﬁu B NUNT BUNTU (2547) $189UIINTUT

[ = v U =
narnviuglssEaululalnguaudady 20 ppm Wwwan 10 Wil adunsnannng
PO ¢ o = = : = o o

geydeimings naasuidasBunaiiludowaen sraenisgoyidetinninan
Tuwsnailn (gisznl WiARLNe, 2548) AR9ALLIAT UAL red raspberry (Han ULATANLE,

2004)

2.8.4 unuvaadlalamusanisiinlensendnansiiusnsEn

1@1&1611’114@'134’1?51%5@’1?@?@LﬁuimmmL%mﬂﬁimﬂm\ﬂmﬂm@ﬂi:rﬁ’juiﬁ
eEefiiRnANE I (N7 ez ULy, 2543) aannsldlalnauludnmny
m@qma‘l,ﬂumafﬂ?zﬁuﬁsﬁﬁ@:ﬁ@ﬂﬂﬂimsﬁmﬁﬁmmmimL@Q@Lﬁmmmmmﬁu‘*ﬁuﬁlﬁ (53
Wiey N3, 2543) Vl,m‘llmsmummmﬁuéqmm?aﬂmL%@@Wmmﬁm \TU Alternaria
alternata Fusarium oxysporum Rhizopus stolonifer Was Penicillium spp. (Hirano

uaz Nagao, 1989; Benhamou, 1992) amnnsuini@aaas sweet cherry tialdfuiy
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A7IHLNAL  (Romanazzi wazAnLy, 2003) [enudnlalmngnuainnsaanAny

@euneann Botrytis cinerea ludnIaiues (Reddy Wazmmue, 2000) WAZWINUINY
(El Ghaouth uazmnz, 1997) aniszlamiuaznuaniimaeslatamuinlilaiunig
o ‘dl o b3 v dl a a 1 U
ganfunazinunianisdiaannisiialsalunanuagn win1s e lnauaunn
Tuanalugjaziiauuila luanied chitosan hydrolysate NdawaTuanatanndn lud
= ¥ v o % % dIQJ I @ o a %
ANuilaLavudayldsrsuanudnduitesninfdednnnsnanninialsald (Cheah,
Page WAz Shepherd, 1997) #43184711289 Molloy, Cheah Waz Koolaard (2004)
WUIN chitosan hydrolysate 0.2% Nudsz@nininlunisanlsafiinann Sclerotinia

. ! -dld %l o [ Y -dl 1o
sclerotiorum mﬂmﬂﬁimmwwmuuﬂiu LﬂQZ\]Q\ﬂuﬁ‘iﬁ‘U AIMNLTNUIUNININY

2.8.5 ununaaslalagiunansiim enzymatic browning

eulmlnaiuenaensiag sise PPO Whuewlmmwuinli/luilaidefis (Dong,
1990) ﬁwmmﬁﬁﬁmﬁi@mﬂﬁmﬁﬁﬁm@hmammmwdwmﬂﬁu?ﬂm Tneminalgnsen
fugngsznauiuea et O-quinone (Jaing, 2000; Sarni-Manchado LazATUY,

2001) Lmzﬁﬂfaﬂ%L@ul,ﬂumuéqulumﬂ'ﬁmﬂﬁﬁ?m (Ju WAT Zhu,1988) NNTLAABLRNA

%
) A

NaL‘]N@ﬁ%]/’)Eleﬁiﬁlsﬁ’]u@%\l’]?ﬂﬂ’ﬂﬂﬁuﬂ’]’iLLW‘f“ll’ﬂ\i'ﬂ'ﬂﬂ%muﬁﬁ’]@Lu@LEI"ﬂ FAREN!

k1l

v
a

pandiauasanad danalinasiinauiniaanadsay 1ulunadua (Zhang WAL
Quantick, 1997) fresh-cut Chinese water chestnut (Pen Laz Jiang, 2003) wazan el

(Jiang ez Li, 2001)

yaNANENAARINANAan LR A niaw Ll anthocyanase #1Uf)n3eiL
anthocyanin (Zhang barAndy, 2004) WAZAINNNINNRTeLew el peroxidase Y38
POD ‘1’7;zqf]34ﬁim/'nﬂﬁﬁ?‘mﬁuma‘ﬂa‘zﬂ@uﬂum nsaLaaAesia uaz glutathione
Andae (Lin wazAnly, 1988) ‘Lumammﬁﬁmmi@a&lﬁﬂﬁﬂ IARAZYNNIAELATLANA

plasmolysis M WiRAMsdudauazynfisaiuszndtvenlssd PPO waz POD Viag

- &l

lunanlsnanaiasalananaiiuansieduananssnesituaauazuawls loandug
@q’lmmﬁqimié’dﬂﬁu Aana AP R A ATHAANA (Underhill uaz Critchley, 1994)
fsre9rudnnis i lalnarugnunsnannisildsuulaeldunnneulsloan i
wanlauass gnslsznauilues woniinveewlsd PPO uaz POD luduA (Zhang

WaY Quantick, 1997) F9un1 auntlu (2547) ﬁ‘ﬁmmdﬁmmﬁmmzﬁuﬁﬁmGﬂuiu
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Talag1uanududu 20 ppm Wuwman 10 wd AFuusnsdszneuiueamnanas

=
NNNGA

a a %’ o = 1 . 1 Y a
nsmauANnaiadmealuinuazualilaaasedl Wu suffite ananaliiin
ANARNluTeIAINL AR AT ELAZIAANIINATUNI4N1FAN (Food & Drug
Administration, 1987 #1904l Pen waz Jiang, 2003) wratglsnmninanstleariunig
Nedunnnanlaenduuazldsunisaansulilalue1usld @y ascorbic acid uaz
. [~ 1 o a a %; o ¥ o ] 4
sodium erythorbate 7 kianatlaariunigfiaduimialudnealdinuwsels (Sapers waz
Miller,1995: Buta wazAnse, 1999) msuiinisltlalnaiuiiiemanudaanss (Hirano
= a a =X [~] = A dJ al 901
WAZADLY, 1990) wardisz@nininaaduannivasnuilliunisanain1sduinnates

NABIA

uananauanifsenalanda lalaaudauduaissssuamndasaaalsing (n1af
INBTANUWY, 2543) UAzAINN30 A ENARKA AR INNIUT NsRANY saNDeng
fanfiLAgew e liNtlszANEamaInEsan (Romanazzi wazAnsy, 2003) vinlilatagiu

Yo a = ¥ a oA [ % (3 tzll ]
Iﬂﬁ“i_lﬁ'?']ﬁ\luﬁlﬁ\l LL'Z\]ZNﬂ’]i‘ﬂﬁ‘Zﬂqﬂﬁﬂﬂ]%%ﬁﬂ’]?ﬂgU AVRINITIALLINEIREINNINNL
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L

Janalnsaluazignisnaaag

3.1 danainsal

3.1.1 NENARD

daTnmilndeuiugurirassduaziuguldin 283 @Wﬂqﬂ’]ﬁ‘LﬁULﬁﬂ’) 45-48 JUNA
dgn anasuinineidndenasdinensnsicuadeulu eunelies Aauinunsgy
naveaesutiuily 3 gee Ae T0eR 1 AT 14 WOHNAN-5 HUIEW W.A. 2547
G097 2 Fausifudl 123 fueney uaz 19 WOAANIEU-10 TUINAN N.A. 2547 uagtasdi
3 Mausifu 11 Benan 20 Nt e, 2548 shdnatneingeuiiiufulugasnan
sananaundenilfensazlsean Aninfileuwn 8-10 wuRwas anmiinauysallid

= g @ =l @) ~ a ° ~ )
LUIALLNATATALITN LN@@L?&IGL?JH?&L‘LIEIU mjfﬂ\‘lﬂﬂ@ll’]mu'ﬂ LW@I@UHW?W@@@GW@VLU

3.1.2 9anainsal

alnsal

Qq

Ll

i fududs (deep freezer) aRUUQH -80 °C §aU (oven) LATAITANIS
@mﬂauLLm (spectrophotometer) 1A384 gas chromatography (Shimadzu U

a

GC-8A) Lﬂ?@qﬁumﬁ'mmmu@mmu (refrigerated centrifuge) Lﬂ?‘mﬁmu’fﬂg‘m
(microcentrifuge) st mATion 3 uaz 4 AU LARILENEANANT
(vortex-mixer) willsiAanFa (hot plate) wraendn B ouanauieniazanetin 4
(hand refractometer ATAGO §1 N-1E) Lﬂ%ﬁ@ﬁqqut,muﬁ@ (fruit hardness

tester §1 FHR-1) AIZUNTWMaIMADT Retsch amnadurinautinansaastes 0.180

22)

aa = o 1% [
ANARMT UNLNAT (beaker) NTILLNT NITUBNAIN 1alfUTNRT NanANAaaY

1
o

29a1NAR InFUe 2aaluannalEunmg 2,394 Naaans wanialsNamg 15
a aa v = [~1 = .

HaRanNT NFaNqne1g NFzuanansLazinNane (syringe and needle)
microtube U5N1AT 15 NaAART NILANIAY Whatman LUas 1 centrifuge tube
screw cap 1118 15 wae 50 Jaaans tulastlilnuasiid (micropipette and tips)

wasludimas (thermometer) desiccator foil kaznaaddneg
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q15LAN

calcium chloride (CaCl,) chitosan ‘ﬁfl degree of deacetylation 80 %
sodium hydroxide (NaOH) sodium chloride (NaCl) 70 80 waz 90 % ethanol
anthrone sulfuric acid (H,SO,) glucose dimethylsulfoxide (DMSO)
hydrochloric acid (HCI) potassium iodide (KI) iodine (l,) starch from maize
Folin-Ciocalteau phenol reagent gallic acid sodium carbonate (Na,CO,)
dipotassium hydrogenphosphate (K,HPO,) potassium dihydrogenphosphate
(KH,PO,) polyvinylpyrolidone (PVP) pyrocatechol Bio-Rad D, protein assay

reagent B Wa¥ bovine serum albumin (BSA)

3.2 98N15NAARI

321 mMsmANNNTULasaMuNizdNlunsutuaadannaalsnfnang
(=3 [ % [ (v (% [ a
\usnendnalnalndaunuguvAasseuasnuguUdNn 283
IUNUNNINARENILLL completely randomized design (CRD) A1uau 4 417 Ay
25 fn thdayanlduntiaszinauulsilsan (analysis of variance) WazNARBLAIN
WANFANILBIANRALALERT Duncan's multiple range test (DMRT)
Tneganimaaey A9
gaprLAN d1atwainaaunlidiunisudanslaias
P — = - = ~
MANINAGBNTHTATTATALLANITNANE 135 0% tTluaan 2 Wi
= = - & P
MANINARBNTLTANTATAILAATINARE 56 1% tluan 2 un
PR = - = ~
MANINAAEST UTansazartLARLTaNAaD 196 2% e 2 wi
P = - | -
LANNINARDITN LTAITaTAIBLANTUNASDLeR 3% 1Tuaan 2 und
Bl = - = ~
MANIVInABSTLTANTAzANRILARLTENARD 136 4% LTuaan 2 ui
P a - = ~
AANIINARDINUTANIATA AR ITINANE 196 0% 1T1naT 4 W7
Al w = - o =
TANIVIARATLTANTATALAAITINANE 96 1% 1TWan 4 Wi
A a - = ~
MANIMAABSTLTANsazatLARLTENARD 196 2% Luwaan 4 ui
MANINARBINUTANTAzALARLTENARD 98 3% LTunan 4 ui

a = - o ~
ﬁﬂﬂ’]ﬁ/]ﬂ@@\?‘wLm@’]?@?&@’]ﬂLLﬂ@LsﬁﬁlﬂJﬂ@'ﬂVL?ﬂ 4% L‘]JHLQ@'] 4 1N
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¥ I dl 1 = ¢ d‘ 4 a
mmmﬂwmﬁnmuw WARANTAEAELLAALTEIN ﬂ@‘ﬂll?@ LL@ZN\‘I“’\MLL‘M\‘IIMQ\‘]W@’V&WW

1infau waziiuinu ugifiugaugil 3 °C tuinuanimasesuduin 036 9 12 15

18 Ay 21 WAL TastiuNnuanITUasLLLa9N198393NeN119192n17 Aedd

- NS MRASLUURNBUZAEUBN ANNNDFTAIN
5 avuuu Anwouzinanysniivdleuiinfiislenilaanean

4 pzuuU INeAtANandansdinanias

e X A A a8 a
118N LA YHNNINTU LAZ/UTBNARUIBNANTIEN

a

1

a8
3 AZLLUL INAAU
v

a a o

] 14
2 ALY Lﬂﬁmu’]MW@LL@Z/V‘%@@’]H’WQWH’] 1 Tu 4 2a9ln

a a o A o %; d‘
1 AZUUU INAAUIANALAT/ATEAINITIRIUNATIEN
v I

v 1 v
0 AZLLU INAAYUIAIALAY/MTDANNI1TAIUNT99EN

TagAzuunA NG 3 daq ld lAsunIs8aNsINI9N19AN

- meulasuuilassasazaasnsgandatinuungan (Nuss NAUIEIIE, 2543)
Famindnainedndauluusazganisnaaassatiasasianaiion
3 Aunin wdntin hlAtwsnun fesazaeanisgoydainuingn Aaannng

Farnruean1sgryidanvinas = (Waudnnaunfaiuin s -tnEnudiniafiuinm) x 100

TN AAUNITALITNEN

- msulasuwlasanauuile

SapnuuviuadaeARee frult hardness tester U FHR-1 $adAN3ansae
(cone type) 1UIAKUKN AUENA19TBIAIUTIN 12 HAFNAT 49 10 Hadiums Tne
mqﬁqr‘fmiﬁg\imﬂﬁuﬁﬂ%’wqi‘wmLL&’QLmﬂﬁﬁﬁmﬂmngmiﬂulﬁ@ﬁ]ﬂ SRl

ATWAYE 9.807 WATINENIUHATUYLLETs (N)

- maulagunilasBannuendeiazaraviile
(total soluble solids ##5@ TSS)

upiledln 1 nu A lusRdan 11 thaeanaddildliusReay
Anmznew antutindaulavemadly refractometer ATAGO 71 N-1E e

AU lFUIAIUINY FIRNNNT

153701 TSS (°Brix) = AMNe1le x 2
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- mavdasundasdsunangule (fiber) (Fawlasann Gould, 1977
gnanelu tynak AT, 2545)
d” dl uI/ v dl nl/ a o 1 g 4 a
upladnndesaeATasimaAtian 4 Aaunids dezunnd 1.5 ndu liazifan
maeingde danailadenlfsrennnen 12 Jaaans wlddninesly wx 50% NaOH
1.5 Aaaans Anlu boiling water bath WK 5 WA AINTNTEIAILAZUNT
NB9MASY Retsch 1unadunnAuTNAI9189Ta 0.180 HARINAT ANAILUINAY

L A g oo & A < o R
aunalgalduden wiilaeaslunseAengay Whatman tuas 1 Angnuinniin

1Y 1
A A o 1

W&n tnsyanensasidiatiasinaaliaungnmnil 60 °C luaan 48 dalus

v 1 1
o o a

v 1
mnﬁummuﬁﬂﬁqmﬂ?mmmuﬂu 4 AU WRIANUINY ASANNNT

Usnoudule (%) = Wutnidile X 100

PIVUNAATRIFIDLINEN

322  mswenudnduLazanunizanlunsutlalagiusanisiiy
snednalnadnaaunusuirassauazwuguldwn 283
NBHULAZAIN 9N ARRIWHe T 3.2.1 Wi lanrazanelalngiu (oligomer N
degree of deacetylation 80%) LN
Tnaganimaae A3l
gpaprLAN 1 twailnaaun lidiunisudanslaias
A ~
gpnnmaaasiudansazanlalngu 0 ppm uean 2 ui
—— -
MANINARDINUTANIAzA e IATEEIW 5 ppm LTWa1 2 Wi
ganaaasiiudaisazanelalngii 10 ppm Wuaan 2 wid
MAN1INARDINUTANIarat laleew 20 ppm lunan 2 i
Mpn)snaanuTasaraelalean 40 ppm a2 uii
LG -
MANINARDINUTANIAzA L LATETW 0 ppm LTWAT 4 W1
ANNINAReINTaIayade lalaIW 5 ppm uwan 4 wd
ganmaaasiiudansazanalalngiu 10 ppm uaan 4 wid
dl 1 [~ =
MAN1INAREINLTaNsarat laleaw 20 ppm uman 4 uni

ganmaaasiiudansazanalalngiu 40 ppm uan 4 wid
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= L4 o ' a 1 [
3.2.3 ﬂ’]‘iﬁﬂ‘]ﬂ']ﬂ@‘llﬂ\‘m’]ﬁ‘ul‘ml,ﬂ@L%ﬂuﬂ@ﬂ‘lﬁ‘ﬂLL@%lﬂTﬂ‘ﬁ’]uﬁ")Nﬂutﬂ’ﬂﬂ’]iLﬂU

FSneuazmailagunlaned3sinenrastininalnaaunuguirassduas
WugudWn 283
o A ¥
UNULATTIININARRIMN e Ud 3.2.1
Tneganimaae Al
gpAILAN 1 twainaeunlidiunisudanslaias
a4 8 o =
fAN1aNAReINudnTlugan 4 wn
dl 1 = e | =
ANINANBINUTANIAZANRUARLTLNARD LI 4 % Al 4 wi
4 o
ganmaaasiudansazanlalngii s ppm wunan 4 uai
MANINARDINUTATarAE lATET I 40 ppm tTluan 4 Wi
dl 1 dl = 1 = &
MANIMAaedLTansazafaiiiudiunaNeIwAaTENAae 196 4 %
wazlalnau 5 ppm a0 4 W
N 1 A = 3
ANINARBINUTANTAZ AT UAIUHANTDILARLTENARD 196 4 %

wazlalnaan 40 ppm luinan 4wl

Thfinuanianlaeuuaamisdiananwilende 3.2.1 ez 322 lnsidia
NM3fPHANIINAARY A3l
- mesmansinisinelalagiaag gas chromatography

Farnuiniindnatne ugailUiAuldanluaniad v ugetneing

15n1m9 2,394 Nadans e lingungiiviesns 4 9alue Muaanuazidinananng
o 1 2] 3 1 dl 901 A QI o 1%

faaten1TBuims 12 em’  anaaatvan i LLnundinaeanfa lutaawta
1Bu1ms 15 Nadans Wi ldmmadadfunainsasueulaeenlafmierses gas
chromatography: 199U3H7N Shimadsu §% GC=8A N8 luussqAaanl
PORAPACK Q 80/100 mesh Thermal conductivity detector geuniananil
60 °C t WesdfiiAn19a7snendsnistivines NudnandainynsAans

INYNIANIALAYN ANBRATIMEaIINIsUeanmsz lun AR

- mavlasundaslSananinana (total soluble sugar) (Irigoyen, Emerich,
Waz Sanchez-Diaz, 1992)

nsanmumna Meetnaufaiuaazidan 0.05 nfu ldlu centrifuge tube

screw cap 110 50 NadART LAN ethanol 95% Usunmg 5 Aaaans nau bidni

] ]
= =

ginel vortex mixer tTdReNAINIEY 9,000 FRUARUNT 1HUNAT 10 WA 1AL
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gaawandoulaldluvaasnaany A ntuaTAUANANZa9ATIsRE  ethanol

70%  39UINTIUAERIAN IFAINNNTaTATad NATI LU AR ANARBILALINTLL

NAN DN AWAE vortex mixer

nmsezifiunnna  ddananaldiBuins 10 Tulesans lalu
NRAAYARAITUNALAN LN anthrone reagent (anthrone 150 Haaniy lu H,SO,
72% (wiw) 100 Hadans) Usunng 3 Naaans nanlidniusae vortex mixer G
11 boiling water bath ({987 10 w9 ansiuielFlnfundadnainisganan
dl dl [ QOJ i// = o
WaNANENAAL 625 unTuums AT aiaaarualaaauiy

nNIRIgIULeIAIANg lAd

- mavdasuwilasZanmuils (starch)
(Anudagann Magne, Saladin Waz Clement, 2005)

AN REaN N ETATNANA Ll dimethylsulfoxide (DMSO):8 N HCI
(4:1 viv) HaN N IKA98 vortex mixer incubated ﬁﬂqmmﬁ 60 °C unan 30
Y7 annutiuesdinnuize 9,000 seudewd Whinan 15 Wit Hareaman
dnulatsunms 100 lulrsans 1FNg17aa18 iodine-HCI (KI 6% uag 1, 0.3% u
0.05 N HCI) 13:1m3 100 ulasams WA=t NAuLBNA3 1 HaAanT incubated 7

AN RTaliaan 15 WA ARAINITARNALLAINAINNLIIAAY 600 U1 TLLNAT

Q a U

o

mmmﬂ?mmuﬂqimﬂLﬁﬂuﬁum'mlmmﬂf]ummLLﬂﬁﬁfﬁwm

- maulasunlaslSunmuasdsznauiuas
(phenolic compound) (Javanmardi agAsde, 2003)

v
neannanslsznauuaa usladndinTnallszaunne 3 nfu luindaudidu

LAY ethanol 80% iy 12 Aadans waxlFdnAw TumnegdIunaunaANE)

1
a

12,000 $LA9WT NOUANR 4 °C lunan 20 i

a

ANTIAEFENaslsznauuas  1ddaulaannnistiuuiesnenunng
A 1 a 1 a . .
@A 10 win 15u7m3 50 lulmsams ldluvaannaaad N Folin-Ciocalteau
phenol reagent Naaane 10 Wi 1iunms 2.5 AadaRs Lazasazane Na,CO,

7.5% 151157 2 Saaang nanlimdnny incubated 91 45 °C 1fluqan 15 W
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21/ o 1 A dl d‘ o
AMNUUIAAIMNITAANAULANVIAITNENIANU 765 wnlwums  AeanLEIN

ansdszneviueslnemeuAunsnNInggILYes gallic acid

- msasundasuanidsraseuliiinailuaanandag  (polyphenol
oxidase activity)

dusednadnd1alnadseunns 1.5 nfu Tululpseuman s9us9n il
deep freezer guuundl -80 °C ivasnisiiasziuaniinfaesiowlssd
naNueasendnasiedsaes Montgomery waz Sgarbieri (1975) (3annslae

=
aziaenszylunIANLan)
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41 NISWIAMNITNTULAZIA M ANIEANIUNTUTLARLEaNARa LS ARABNITIALSNEN
dinainaaunuguRAassduaswuguldnn 283

4.1.1 M5 IMASLUUANHAUSEUAN

ANNNIINARBINLFT T InANaaUTNaeIRUEH LU ITNTIDIAZUUUAN T OLE

dl < o/ d% 3 1 o 6 o rdl 1 !

neuananauiafiuinEIuIuIL Inadatneinaauiiguiaasseniiunisud CacCl,
Paudindusine wazivinelungt 0 3 6 9 uaz 12 Ju HAzuuUANEMEATEUeN
ag luinneieeniulalugngnnimaass wilwiun 15 2esnaiuinm gan1smased
a o ~ o) o = ° ' -
Mt CaCl, 3% U871 2 Wi ke 4% unan 4 wn JAsuuuaIndInueinig
aaNiu uazluiuil 18 109N USNEIWLEANINARENT IAF LA UUUANNI NS
2eNiU AB GANINNABNTINT CaCl, 2 3 uaz 4% s 2 Wi uay 2 waz 4%
AN 4 W AU 21 29INSRUSNEINLLANINAREINENALNWINUINNg
aanduld Pe garILAN TANIINARBIANT CaCl, 0 uay 1% luaan 2 Wil uaz 0%

Wnan 4 w1 (119199 1)

dauluinalnadneeniugil@in 283 wudinaiusneiiunan 0 3 6 uay 9
[ = o 1 rdl o o dl
W Hazuuudnsuznaueneg unawinaeniuldlunnganimeass Taaludun 3

& o o o dl A o QI A ¥ o dl

109N19ALINEY feaNsnAsdnEusmteuiuisdanaents douluiun 12 aa9

& o a A = 1 Z// dl [ c o A dl 1
nafiuinin < Rieaganisnanedneomiiidiowneinisueniu Ae  gaviud
CaCl, 3% {una 2 Wi uazianadlunianuinsiuliunuau inldiganis
NAAN NN TN sERNFURTan AR TNANA Y  auiugaringTasnsiuinmn  Tiwy

AN1INARBS LN NN UIN TN EaNTLILAR (AN9197 2)



;13199 1 ngliazuuuanEuznIsuanaesina inadndawiuguimasstenunisu

ANTazAEuAALTENAAE IR AN ENe

Overall appearance, score

Treatment Day after storage (days)
0 3 6 9 12 15 18 21

control 5.00 4.00 4.00 3.75 3.75 3.50 3.25 3.00
CaCl,0% 2 min 5.00 4.00 4.00 4.00 4.00 3.75 3.50 3.00
CaCl,1% 2 min 5.00 4.00 4.00 4.00 3.75 3.75 3.25 3.00
CaCl,2% 2 min 5.00 4.00 4.00 4.00 3.75 3.00 2.50 1.75
CaCl,3% 2 min 5.00 4.00 4.00 S 3.25 2.75 2.50 1.75
CaCl,4% 2 min 5.00 4.00 4.00 60 o) 2.5 3.00 2.75 1.75
CaCl,0% 4 min 5.00 4.00 4.00 4.00 4.00 3.75 3.25 3.00
CaCl,1% 4 min 5.00 4.00 4.00 4.00 4.00 3.75 3.00 2.50
CaCl,2% 4 min 5.00 4.00 4.00 N3 N6, 3.25 2.25 2.25
CaCl, 3% 4 min 5.00 4.00 4.00 3.50 3.50 3.25 3.00 2.50
CaCl,4% 4 min 5.00 4.00 4.00 3.75 3.50 2.75 2.50 2.50

F1979% 2 NslizuuudnEzntauenaesdnalne dngeuiugulin 283 Arunisud

lumm:mmm@L%ﬂm@@iiﬁmmﬁm%wfhﬂ

Overall appearance, score

Treatment Day after storage (days)
0 S 6 9 12 15 18 21

control 500 500 450 4.00 4.00 3.50 3.50 2.00
CaCl,0% 2 min 5.00 | 5.00.~ 4.25 - 14.00 36 3.25 1.75 1.50
CaCl,1% 2 min 5.00- 5.00 - 425 350 3.50 3.25 2.75 1.75
CaCl,2% 2 min 5.00 500 425 _ 375 3.50 3.00 3.00 1.75
CaCl,3% 2 min 5.00 5.000 ~4.00 3.00 2.75 2.50 1.50 1.00
CaCl,4% 2 min 5.00 5.00 4.50 3.75 3.50 3.50 3.00 1.75
CaCl,0% 4 min 5.00 500 450 4.25 4.00 4.00 3.25 2.50
CaCl,1% 4 min 5.00 500 425 375 3.50 3.25 2.50 1.00
CaCl,2% 4 min 5.00 500 425 3.50 3.25 2.75 2.00 1.50
CaCl,3% 4 min 5.00 5.00 4.75 3.25 3.25 3.00 2.25 1.75
CaCl,4% 4 min 5.00 5.00 4.25 3.50 3.25 2.75 2.25 2.00

26
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4.1.2 msilaaunlassasazrainisguideiuingn

=

dralnadnsauiuguiaassduariuguldin 283 Huuwalidnaasnisgoyide

@

4 1 ¥ 1 12
muﬁﬂ@mLﬁumnﬁmﬁmwmmslumafmuﬁ*ﬂ‘]:mmu@u TPeAaaATINNIFIALTNE

8

dqinatndeanrivansiug ynganimeaedliianuuansIaaINgAAILANaLin

T a9

e dAtyLae (A13197 3 uaz 4)

4.1.3 nsdagunldainanunld e

dl 1 d” ¥ ! v & o o= 3 é{ d‘
ﬂ’]?Lﬂ@EIuLL‘]J@\‘IﬂQ’]S\ILLuuLu‘ﬂ’ﬂ‘ﬂﬁ"ﬂ’VJI‘Wﬁﬁﬂﬂ@uwuﬁﬂﬂﬂ@??ﬂﬂLLMQIHNQ\‘I?IHLN@

=

svpznanlunafivineauuay edlsfianulinuacuunnseaingaasunuating

wednAnyluseninanaaiudne anduluduin 6 289nsLiuinE WUINgANIMASEIH

¥
Wi CaCl, 2 uay 3% WWaan 2 il uaz 3% unan 4 Wi dAnnuuiuiile 7.58 7.62

o o

waz 7.63 s AINAIAL TININNINTAAILANBLNHTEAATY (AN3197 5)

o

dounslasuutlasaannutuiienesdnawadngeuiugu5Wn 283 Auualdy

[%

AUUUHAAUINHIEIREUTY NLANTNARBINHANLLWILANINNITAALAN

[% '
o o o A

et Ay Tudun 6 uaz 15 289n79LALINHT A UN 6 2eenaiuinAe 90

2

NMINARBNTLT CaCl, 0 1 Uaz 3% HIunan 2 Wil was 2% lunan 4 Wi dpanuuu
ide 7.31 7.40 7.21 uaz 7.38 Tafu BmANEL U 15 TesmnfiuineAe 1AN"T
naaesTiug Cacl, 1% uaan 2 wiit uax 2 uas 4% Wuaan 4 Wil Srnuuiuile
7.57 7.58 waz 7.67 AW Audndu daulusuil 21 ABINFALINHINLINTANT
naaasfiug CaCl, 2% ifluiaan 4 uai ﬁmmLLuuLﬁm’Ifaﬁndf]fqmmu@mﬂ'wﬁ

o o [

e dAty (A9199 6)

a a @ o Sy
4.1.4 malagundasifSanaawdsnazaieila
1Fx0e 7SS aevdnnlnadndauiuguirassdiuwr Ithnanluiui 3 6 uaz 9
walazENAnaTILAUN 12 2aenaiuinm sazwuanlwiun 9 aesnistfiuinem ganis
a ) o o P o L2y '
NAABINUT CaCl, 2% lunan 4 Wi JUsunns TSS Winu 8.90 °Brix aatiasndge

o o

AILIANBEININTEANATY (19797 7)
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douiffunn TSS asinaTnadnaeauiugudin 283 AduuIduinauluiui 3

20N ALINE AL TW uINuAanasludun 6 wdaminauanludun 12 antuay
BRAI NULANIINARDINNLETN TSS taandigaatuanatnadtodAnyludun 9
15 UAz 18 2B9NAALINET Al 4uW 9 218IN3LiLSNEIAD GANITNAREINLT CaCl, 3
@ = o) o o A & o =
waz 4% Wunan 2 Wi uaz 0 1 uaz 2% Hiunan 4 wii Jui 15 aeanafiuinenae
TANINARBINUT CaCl, 2% unan 4 wi uazludui 18 1eaniaifivinwne ganis

NANBNTLT CaCl, 4% Iunan 2 UN Uaz 2% {unan 4 ui (mn9199 8)
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dl 14 = 901 o 1 1 [ o‘dl 1 1 = o ¥ Y ]
13NN 3 ?‘ﬂ?;l@zﬂ‘ﬂ\‘]ﬂﬁﬁ‘@]ﬂalL@ﬂu’]ﬂuﬂ@ﬂﬂl@\‘]ﬂ’]'ﬂv\lﬁﬁﬂ@ﬂuwuﬁﬂﬂﬂﬂﬁ‘ﬂmNWHH’)?LL‘H’&’]?@Z@’\HLLﬂ@LsﬁHNﬂ@‘ﬂi?ﬁﬂQ’]NmNﬂum’]\ﬂ

Fresh weight loss, %+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 0.0040.00 0.51+0.06™ 0.94+0,06™ 1.400.10% 1.49+0.12% 1.89+0.09°" 2.15+0.10"" 2.50+0.14™"
CaCl,0% 2 min 0.00£0.00°  0.470.02" 0.89+0.04™ 1.3240.06  1.49+0.04°" 1.84+0.05" 2.08+0.07"" 2.51+0.13""
CaCl, 1% 2 min 0.00+0.00" 0.41+0.05"  0.88+0.07° = 1.20:010°  1.44+0.11%° 1.75£0.10°° 1.97+0.09"" 2.25+0.06™"
CaCl,2% 2 min 0.00£0.00"  046:0.06"  0.81:0.07"  1.24x0.10°°  1.37+0.13% 1.64+0.14™% 1.97+0.18" 2.33+0.23""
CaCl,3% 2 min 0.00+0.00°° 0.57+0.10% 1.390.45° 1.47+0.12% 1.64+0.11%° 1.97+0.06™°%  2.26+0.14™"° 2.57+0.18™"
CaCl, 4% 2 min 0.00+0.00 0.59+0.14°"  1.03+0.28™° " 1.4440.30°"  1.67+0.20"" 2.1240.25"°¢ 2.28+0.26™"" 2.56+0.19™"
CaCl,0% 4 min 0.00+0.00 0.54+0.06" 0.96+0.06" 1.43+0.11% 1.53+0.08™ 1.97+0.06"" 2.1620.07"" 2.45+0.13""
CaCl, 1% 4 min 0.00+0.00°° 0.48+0.05" 1.070.19% 1.54+0.22°°  1.71£0.25% 2.06+0.18"% 2.38+0.23%° 2.83+0.23"
CaCl,2% 4 min 0.00+0.00 0.46+0.04°° 0.83+0.11%° 1.300.16™ 1.4240.12% 1.64+0.14%¢ 1.92+0.17°° 2.22+0.15™
CaCl,3% 4 min 0.0040.00 0.39+0.06" 0.81+0.18™ 1224018 1.40+0.17°" 1.66+0.16™°° 1.88+0.14™° 2.20+0.14™
CaCl,4% 4 min 0.00£0.00°  0.51%0.11% 0.85+0.13% 1.200.14% 1.29+0.14™" 1.58+0.10" 1.85+0.12”° 2.09+0.12"

o o

*FENEIN AN A RNHANUARNTNAN NN UITAUANG 1B ENS

*FRENHIN TSI HAINNW VT UARIDANNINEUTAUANA N B

A o

1 v 1
IdadAyresAieds lulwiAuleFaufaufaads DMRT (

= o

P<0.05)

NadnAyaesAeds luluauawianFaunausaeis DMRT (P < 0.05)
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Treatment Fresh weight loss, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 0.00£0.00""  0.50£0.04°  0.820.03" 1.1740.03" 1.36£0.03" 1.68+0.06™ 1.8520.06" 2.33+0.05™
CaCl,0% 2 min 0.0040.00" 0.46+0.06™ 0.77+0.08" 1.1420.41% 1.35%0.14%° 1.64+0.10™ 1.91£0.08™ 2.29+0.09™
CaCl, 1% 2 min 0.00£0.00°  0.53+0.06" 0.91:0.13" 1.28+0.13" 1.44%0.11%° 1.73+0.11°%¢ 2.03£0.13% 2.50+0.13"
CaCl,2% 2 min 0.0040.00" 0.54+0.07"°  0.73+0.05™ 1.190.07" 1.38+0.05 1.64+0.07°° 1.9120.12% 2.38+0.14™
CaCl, 3% 2 min 0.00£0.00°  052+0.12"  0.77:0.08" = 1.12+0.09% 1.30£0.08" 1.53+0.08% 1.8120.04° 2.26+0.08""
CaCl, 4% 2 min 0.00£0.00""  0.57+0.08°  0.85:0.05" 1.2120.07% 1.45+0.05" 1.71£0.07%° 1.94+0.06" 2.32+0.07""
CaCl, 0% 4 min 0.00£0.00""  0.61:0.04  0.90+0.04" 1.30£0.05% 1.49+0.07% 1.76£0.05" 2.02+0.05™ 2.49+0.05"
CaCl, 1% 4 min 0.00£0.00°  0.58+0.03" 0.87+0.05™ 1.22+0.05" 1.41£0.08"" 7.67+0.07" 1.97+0.15%° 2.32+0.18""
CaCl, 2% 4 min 0.00£0.00""  0.58+0.03°  0.89:0.04" 1.2120.04° 1.37:0.04% 1.61%0.04%° 1.88+0.06" 2.37+0.08""
CaCl,3% 4 min 0.00£0.00"" 0444004  0.80+0.07° 1.1120.06™ 1.3120.04" 1.56+0.04° 1.77+0.03" 2.20+0.03%
CaCl,4% 4 min 0.00+0.00" 0.50+0.07° 0.85+0.12% 1.210.08™ 1.3920.11% 1.64+0.07°° 1.86+0.06™ 2.29+0.07*"

o o 1%

AN N ENEIN HANNHIANUAAITNA NN UVTRUAN AiNIB e

*FANHINNH AN HERNW IO UAAIDANHIMHE UVTBLANANRENY

N o

IadAnyresAeds lulwisalianBaunaudaads DMRT (

= o

P <0.05)

NuednAypesaeds TunwuivewleulFaufiaufiads DMRT (P < 0.05)
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Firmness, Newton (N)+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 6.43+0.33"°  7.24:020"  7.142024°° = 7.54:043"°  7.73:0.07"° 7.540.23"" 7.890.15™ 7.94+0.14™
CaCl,0% 2 min 6.78+0.22"°  7.37:0.13"  7.41:019"% = 7.65:0.14™°  7.79+0.10°" 7.69+0.22° 7.85+0.09"° 8.09+0.09™
CaCl, 1% 2 min 6.60£0.31°°  7.4410.05"  7.541019"" = 7.55+0.32"°  7.72#0.16™ 7.754¢0.18" 7.89+0.14™ 8.00+0.08™
CaCl,2% 2 min 6.70:0.18""  7.34:0.16™  7.58+0.10™°  7.83x0.07"°  7.80+0.05"° 7.89+0.09"° 7.97+0.17"° 8.13+0.07"
CaCl,3% 2 min 6.09:t0.17°°  7.21:x0.20°  7.62:0.04 = 7.71:0.09™° = 7.80£0.14"" 8.07+0.11%" 7.99+0.12"° 7.960.117°
CaCl, 4% 2 min 6.66+0.31°  7.34:0.23"  7.40:0.07"°  7.86+0.08™°  7.69+0.13"" 8.03+0.13" 7.90+0.32"° 8.12+0.05™
CaCl,0% 4 min 7.16+0.10"  7.14:0.19"  7.52:0.07"""  7.63:0.15"°  7.66+0.24”"° 7.57+0.22"° 7.88+0.07" 7.92+0.23"
CaCl, 1% 4 min 7.22¢0.14%  7.27:015"  7.32:¢0.427° © 7.62:027°"  7.71x0.11%° 7.62+0.19™" 7.98+0.11% 7.94£0.17"
CaCl,2% 4 min 6.51:0.29""  7.22¢0.26™  7.83:0.147°C _ 7.60:0.11°"  7.80£0.15"" 7.76+0.15"% 8.070.12"" 7.90+0.06™
CaCl,3% 4 min 6.77¢0.26™°  7.15¢0.24°  7.63+0.05"°  7.85¢0.08"  7.88+0.16" 7.99+0.14™ 8.07+0.16™ 8.17+0.15"
CaCl,4% 4 min 6.33:0.24  7.1740.13°  7.35+0.04™  7.760.20"  8.06+0.10" 7.85+0.10%" 8.10+0.08™ 8.03+0.07%"
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Treatment Firmness, Newton (N)+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 6.51:0.19"""  6.82:0.16™"°  6.38+0.87 " 6.91:0.29"%  7.080.24™" 6.79£0.37"" 7.34+0.24™ 7.22£0.26™°
CaCl,0% 2 min 6.86£0.21°°  6.91£0.21"°  7.310.07"" 7.00+0.20°* 7.31%0.09"° 7.35£0.19""°  7.79+0.15™ 7.3140.05™"
CaCl, 1% 2 min 6.70+0.19"°  7.04+0.18"°°  7.40+0.04™° 7.45+0.08"° 7.02+0.30% 7.574¢0.11% 7.54+0.16™° 7.54+0.07"°
CaCl,2% 2 min 6.37+0.17°°  6.99+0.13°  6.95+0.15"" 7.3440.16™° 7.52+0.07°"° 7.312021%%  7.44:0.32"° 7.62+0.13"
CaCl,3% 2 min 6.67+0.21""  7.01x0.17"  7.21%0.09" 7.52+0.08" 7.58+0.06™ 7.2740.27°" 7.67+0.10" 5.46+1.83""
CaCl,4% 2 min 6.78+0.16™"  7.000.12°°"  6.46+0.36"" 7.35¢0.19"%¢ - 7.510.20"° 7.36+0.20"%  7.53+0.08™" 7.71x0.10"
CaCl,0% 4 min 7144019 6.96+0.14"  7.1120.16™" 7.18+0.26™" 7.40+0.28™ 7.08+0.26™" 7.27+0.19" 7.63+0.12"
CaCl, 1% 4 min 6.40£0.14  6.73x0.17""°  6.91+0.30""  6.81x0.13" 7.23+0.19™ 7.10£0.34™°  7.330.34™ 7.34+0.12""
CaCl,2% 4 min 6.81:0.18""  6.78+0.16™"  7.38%0.05" 7.340.13"" 7.400.24™" 7.58+0.18™ 7.39¢0.27" 3.87+2.24™"
CaCl,3% 4 min 6.28+0.33°°  6.82¢0.22"° 696021  7.20+¢0.13"""  7.32:0.07"" 7.47+0.03"" 7.55+0.18™ 7.45+0.13"
CaCl,4% 4 min 6.60£0.19"" 6.36+0.21"  7.05+0.30%°  7.33+0.21°""  7.41:0.47"" 7.67+0.12% 7.63+0.08™" 7.670.14™
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Total soluble solids (TSS), ®Brix+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 8.70£0.10”  9.2010.28"" 94540577 = 9804024  9.45:0.32" 9.30+0.25" 8.80+0.16"" 8.70+0.74™
CaCl,0% 2 min 8.20£0.26™  9.20:0.43"°  9.40:0.38"" = 950:0.41"™"  8.90+0.44"" 8.65+0.22""° 8.45+0.21™° 8.70+0.47"
CaCl, 1% 2 min 8.20:0.26  8.60+0.26"°°  9.50+0.47"" 9.30+0.10°% = 9.00+0.42%** 8.70+0.10™" 8.55+0.10™" 8.70+0.25™%
CaCl,2% 2 min 8.35:0.24  8.90+0.10°™"  9.30#0.41" = 9.15:0.31™""  8.65+0.19"" 8.85+0.26™" 9.05+0.22° 8.60+0.14™"
CaCl, 3% 2 min 8.40+0.16™  9.50+0.34"  9.00+0.35"% © 9.15:0.37"° = 8.75:0.21%" 8.60+0.26™ 9.000.12"* 8.65+0.25""
CaCl, 4% 2 min 8.20:0.20"  9.50:0.57""  9.20:0.59™" 9.30+0.19"%  9.05+0.15"° 9.30+0.25™" 8.95+0.15™"° 8.65+0.22""
CaCl, 0% 4 min 8.15:0.10  9.30:0.30°""  8.75:0.52"°  9.60+0.23""  8.70+0.17"° 8.75+0.05™" 8.800.00™* 8.70+0.29™
CaCl, 1% 4 min 8.20£0.12"  9.30:0.30""  8.40:0.49™° ~ 9.30:021™"  9.00+0.42"" 8.55+0.15™" 8.95+0.15™"° 8.95+0.10""
CaCl,2% 4 min 8.40+0.28"  9.300.50™" 9:40:0.38""  8.90:0.10"  8.65:0.17"" 8.50+0.30™" 8.80+0.14°" 8.55+0.34™
CaCl,3% 4 min 8.70+0.10”  9.10£0.10°"  9.00£0.53"  9.20¢0.37°"  9.15+0.29™ 8.90+0.26™ 8.55+0.19™" 8.70+0.25""
CaCl,4% 4 min 8.60+0.20°  9.80+0.35™ 9.40+0.48™°  9.45:0.15""  9.35:0.22"° 8.85+0.39™ 8.7040.10™" 8.80+0.16™
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Treatment Total soluble solids (TSS), °Brix+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 7.4040.74°  910+0.19™"  8.40£0.37”% = 9.30+0.34" 8.65+0.25™ 8.65+0.25™ 9.00£0.12"" 8.95+0.15™
CaCl, 0% 2 min 8.40+0.23"  8.90+0.34™"  8.50+0.30"" = 8.70:0.45""  8.45:0.26" 8.30£0.13™" 8.55:0.15°"  8.65+0.28™
CaCl, 1% 2 min 7.80£0.20"  8.50£0.10™°  8.50:0.60""  8.40+0.08"" = 8.25¢0.31%" 8.05:0.21"""  895+0.36™"  8.15+0.34""
CaCl, 2% 2 min 7.30£0.47  870:0.34  8.55:0.28" = 845:0.47°"  8.50+0.50" 8.35+0.17"" 8.50+0.06°"  8.45+0.15™
CaCl,3% 2 min 8.000.00""  9.07+0.13""  8.13:0.58"% = 7.73:x0.53"" = 8.53+0.35"" 8.47+0.18™°  9.33+0.35™ 8.53+0.37"
CaCl,4% 2 min 745041 8.90+0.19""  8.60+0.35"  8.30+0.30°  8.25+0.10"" 8.400.43""°  8.3040.19°"°  8.55+0.38"
CaCl,0% 4 min 8.00£0.82""  9.10+0.30™"  7.80:0.26 ~ 8.15:0.15"°  8.20+0.12"° 8.30£0.19""°  8.65+0.10°™  8.55+0.22""
CaCl, 1% 4 min 7.500.30°°  8.80+0.16™"°  8.05+0.39"°° = 8.30+0.24™"°  8.95+0.25"" 8.35+0.21°"%°  8.90+0.19"*  9.00+0.42™"
CaCl,2% 4 min 7.600.00"  9.60£0.40""  7.20#0.40"  8.10+0.10™ 8.00+0.00™" 7.60+0.40™" 8.000.00"* 8.00+0.00%
CaCl,3% 4 min 7.70¢0.19%  9.00£0.26™"  8.1540.73"°  8.6040.26°  8.60+0.48™" 8.40+0.28"°  8.40+0.14°""  8.35+0.33""
CaCl,4% 4 min 8.50+0.91""  9.00£0.20""  7.80+0.18"  8.40+0.18""  8.60+0.38" 8.50+0.38™" 8.50£0.10°"  8.35+0.21™"
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Fiber content, %+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 1.990.22"%  2.41£0.33"" 2.84+0.17" 2.97£0.25"  2.78£0.14™ 3.00£0.20™ 2.54+0.09""  2.85+0.05"
CaCl,0% 2 min 1.66£0.21"C  1.86£0.20°°*°  2.03#0.03°"% = 2.41+0.05°"  2.19:0.19"°  2.54+0.13"" 2.19+0.06"" 2.44+0.12°"
CaCl, 1% 2 min 1.84+0.28™°  2.02+0.24™°  2.31+0.07°%  236+0.10°""  2.30+0.11°"*  2.64+0.13"" 2.34+0.05°"°  2.37£0.09""
CaCl,2% 2 min 2.170.06™"  2.50£0.14™" 2.45:026°"  2.73:022""  260:0.07"°  278+0.16™" 2.69+0.06™ 2.78+0.13"
CaCl,3% 2 min 2.34:0.15"  2.37+0.24™" 2.54x0.11%""  2,67:0.12""  2.800.18™ 2.80+0.16™" 2.61+0.05™" 2.68+0.01""
CaCl,4% 2 min 197017 2.28+0.16™" 2.37+0.06°%  2.37+0.18°"°  2.09:0.05°"°  2.48+0.16™" 2.38+0.13°"  2.28+0.08"""
CaCl,0% 4 min 1.670.22°"  1.75+0.14™" 1.900.08%  2.01+0.25""  1.48+0.11 1.98+0.19™" 1.94+0.12"° 2.06+0.10°"
CaCl, 1% 4 min 2.00£0.09™°  2.13+0.16™"" 2.27+041°°°"% 2.35:0.08°"%  2.00:0.10°"  2.40:0.14°"  2.31x0.08°"" 2.40+0.09™"
CaCl,2% 4 min 1.40£0.19°  2.08+0.19"" 2.16:0.04°°% _ 2.17:0.15°" 2.06:0.11°"  2.43:0.15°"  2.36:0.14"% 2.39+0.07"
CaCl,3% 4 min 1.490.13% 1.73:0.09°° 2.0840.14°"%  2.004¢0.17°*¢  1.77+0.08"°"  2.15:0.10°" 2.1120.11%" 2.15+0.10°"
CaCl,4% 4 min 1.38+0.26" 1.390.13% 1.62¢0.10™  1.62¢0.21""  1.42+0.18% 1.97+0.11% 2.0140.05%" 1.93+0.08™
AN ENEIN HATNNWIANUAAITAA NN UVTRUAN AiN9D e 93] P <0.05)

*FANHINNH AN HERNW IO UAAIDANHIMHE UVTBLANANRENY

%

dedrAtyresAeds lulwsalian Bauausagds DMRT (

dednAyrasAeds TunuaewlanlTauiausia3s DMRT (P < 0.05)



F1979% 10 MawasuulaaFunandulavesdininadneeniuguldiln 283 NeunisudansazaaunaidaunaelafpNdndusige

37

Treatment Fiber content, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 2.16+0.21%° 2.510.06™°  2.6240.06"%  2.73x0.117  2.64+0.14™° 2.83+0.14" 2.43+0.17"° 2.1440.38"°
CaCl,0% 2 min 1.520.06™"  1.86+0.10°"°  2.140.05°" = 2.00:0.12°"®  2.15:0.08"" 2.26+0.07°"  1.90£0.18""°  1.88+0.45"°
CaCl, 1% 2 min 1.61£0.08"°"  222+¢0.16™"  224+0.10""  2.07+0.19°""  2.10£0.06°"°  2.21x0.07°"*  2.00+0.18""° 1.92+0.40"°
CaCl,2% 2 min 2.04+0.17°°"  247+0.10"  2.33#0.157" 237015  2.31+0.12" 2.51+0.10" 2.08+0.11%" 1.98+0.42""
CaCl,3% 2 min 1.92¢0.37°°%  2.15+0.33""  2.30:0.09"" © 2.32:0.12™" = 2.06+0.05™" 2.37+0.12" 2.1120.19°" 2.40+0.36™"
CaCl,4% 2 min 1.78+0.18"°"  2.03+0.19™"  1.90+0.11°" 1.93:0.11°°"  1.94+0.06°" 2.24+0.04°" 1.98+0.19°" 1.74+0.35™
CaCl,0% 4 min 1.60£0.13"°"  1.83:0.09°"  1.83+0.13"" * 1.43+0.19" 1.44+0.06" 1.66+0.04" 1.73+0.24™ 1.64+0.40™"
CaCl, 1% 4 min 2.10£0.12°"  2.38+0.06"  2.43+0.20%" 1.97+0.20°" 1.93+0.04"" 2.35+0.11°" 2.08+0.21*" 1.93+0.38™
CaCl,2% 4 min 1572017 2.05¢0.18™"  1.9120.57°7°  165+0.02°"°  176+0.10°""  2.32+0.00°" 1.76+0.02”° 2.44+0.00%
CaCl,3% 4 min 1.40+0.23"°  176+0.10°"  1.76+0.13"  1.65+0.08""  1.53+0.07"" 1.96+0.10™ 1.82+0.15"" 1.360.31%
CaCl,4% 4 min 1.45¢0.07°""  1.69£0.12"°  1.33+0.19"°  1.62:0.22°""  1.600.16"" 2.03+0.18°" 1.79+0.18™° 1.32+0.47°
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Overall appearance, score

Treatment Day after storage (days)
0 3 6 9 12 15 18 21

control 5.00 4.00 3.75 3.25 3.00 2.00 1.25 1.00
Chi 0 ppm 2 min 5.00 4.00 4.00 3.75 3.25 2.50 1.50 1.00
Chi 5 ppm 2 min 5.00 4.00 4.00 4.00 3.75 3.00 1.50 1.00
Chi 10 ppm 2 min 5.00 4.00 4.00 4.00 3.50 2.50 2.00 1.00
Chi 20 ppm 2 min 5.00 4.00 4.00 3.50 3.00 2.50 1.75 1.75
Chi 40 ppm 2 min 5.00 4.00 4.00 4.00 3.50 3.25 2.00 1.75
Chi 0 ppm 4 min 5.00 4.00 4.00 4.00 4.00 3.75 2.75 1.50
Chi 5 ppm 4 min 5.00 4.00 4.00 SNE 2.25 1.25 0.75 0.50
Chi 10 ppm 4 min 5.00 4.00 4.00 3.75 3.25 1.50 0.75 0.50
Chi 20 ppm 4 min 5.00 4.00 4.00 4.00 3.75 2.50 1.75 1.00
Chi 40 ppm 4 min 5.00 4.00 4.00 4.00 3.50 3.00 2.50 1.00
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Treatment Overall appearance, score
Day after storage (days)
0 3 6 9 12 15 18 21

control 5.00 4.00 2.25 2.00 2.00 1.75 1.25 0.75
Chi 0 ppm 2 min 5.00 4.00 2.25 2.00 1.75 1.75 1.25 1.00
Chi 5 ppm 2 min 5.00 4.00 2.25 2.00 2.00 1.75 1.25 1.00
Chi 10-ppm 2 min 5.00 4.00 2.25 2.00 2.00 2.00 1.00 0.25
Chi 20 ppm 2 min 5.00 4.00 2.25 2.00 2.00 1.75 1.25 0.50
Chi 40 ppm 2 min 5.00 4.00 3.00 2.75 2.00 2.00 1.75 1.50
Chi 0 ppm 4 min 5.00 4.25 2.50 2.00 2.00 2.00 1.25 1.00
Chi 5 ppm 4 min 5.00 4.00 2.25 2.00 2.00 2.00 1.25 1.00
Chi 10 ppm 4 min 5.00 4.00 2.50 2.00 2.00 2.00 1.25 1.00
Chi 20 ppm 4 min 5.00 4.00 2.75 2.00 2.00 1.50 1.25 0.50
Chi 40 ppm 4 min 5.00 4.25 2.75 2.00 1.75 1.75 1.50 1.00




40
4.2.2 msulasunlassasazaainisgaidsiiningns

¥ 1 z’/ o el £ al %’ % AQI é( dl
dralnmingauniaasiugiuusldnaesnisgo@ainntinaniuninauiiie
szazanlunaiuineunuay - ludnwadneeuiuguiaassdwuauuans1ean
gopILANatWHTEdATYYIWIUR 15 vesniafiuinm Tneganimaaesiutlalaaiu
a d! A |%’ Ny al %’ o 1 o
0 ppm {uwan 2 uar 4 Wi ApenIudl HFeuazaednisgry@atiutingaaminy

A o o

1.68 uaz 1.67 ANNAAL TtiasningnALANaENNTRIZIAT (1197199 13)
dqudnatnaidnaauiuguildin 283 ldnuaauuansvatnsdtad1Ande

WEsunguAUtAAILAN (AT 14)

4.2.3 nrdagunlasninuuuuLiia
¥ . | X [ ' > o &1 [y =
wualdnnialasuul asprnuuduialut1ainadnaauisaaaiusAaut19Aen

q

TudnaTnailndauiuguiaassdwugan19nAaeIN N AN LLBILANINNIN AR LIAN
aealusd Ay ludun 3 6 waz 15 2aen1aiuine el AUl 3 assnafuinenme
1AN19NAaasNLglATAg1Y 0 10 Uaz 40 ppm Lwwan 2 WA uaz 0 5 waz 10 ppm
A o A Y, = P -

uoan 4 Wi U0 6 BasNNBNUENEIAS TANINAReNUTIATITIW 5 uAY 40 ppm
dunan 2 ud waz 5 10 Wa% 40 ppm 4aan 4 WA d91dui 15 289n1aiLinem
= S = ~ o o =
e gan1anaaasiudlalagin 5 ppm lean 4 win Iaaduin 6 uaz 15 aa9n19iiu
o ! = 5 o A A 1 A
S wudn gansnaaesnudlalagiu 5 ppm Wia 4 wii dannuuiuiiennniign

WiInAL 7.83 Wy 7.76 N AINA1F (AN3197 15)

doudalneiingeuiugul@din 283 wudnlwiun 9 aesniafiuinm ganis
= ) o P~ STy : P
naaen i lalami 10 ppm 1Huaan 4 1 Aasiuuiuiietieandigaacunnesinai

@ o o

HedAty (m13197 16)

=i a @ a S
4:2.4 maulasuilasFanuasuasnazaiaunle
P TS aasinalnailngeuiuguimassdiuun liuiugeau  uazanmings
Ngaludun 18 antiuasiuaudnludun 21 299MALNE WULANNINARBINH
5unns TSS HaandigaatuanesadliodAnyludui 0 3 15 18 uaz 21 193nI9ifiy
o [ % dal o dl & s I ai ! |
Snwn A9l Uil 0 reenafiuinmnme gantmeaesfiudlatagin 10 waz 20 ppm

981 2 Wi AUR 3 saenisiuinepe ganmaaasiuglalaanu 40 ppm unan 2



41
W% uaz 0 5 10 20 wax 40 ppm {Wwan 4 Wil 4un 15 aasniafiuineAe 4anns

naaesnudlalngnw 05 10 uaz 20 ppm tunan 2 w9 U7 18 veen1aiuinEAe
1AN1INAAEINLT lATAEIY 10 waz 40 ppm {HlWan 2 Wi uaz 0 5 uaz 10 ppm 1w
a1 4 w7 dauludui 21 reaniafiuinese ganimesesiuglatagiu 10 20 waz

40 ppm unan 2 Wi (A15199 17)

doutliunn 7SS aesdnainadnaeuiuguildin 283 Juualinanas uazwudn
TAUR 3 I9NALSNEA ﬁmmimmmﬁuﬁﬂmimm 0 ppm unan 2 waz 4 W |
5104 TSS Heandganaunnatinliedian uazluiudl 6 esmaiuinm 1AN"T
naaasfintlalagiy 20 ppm 1wean 2 W7 1as 0 ppm Whinan 4 Wit Siunn

g lo 1

TSS HatndngariuANaLNRTEAATYIEURL (115097 18)

4.2.5 msulasunilaslFannuduls
ludatwaingauiuguiaassdnuganimmaaesiilliunaduladenndnge

mu@uﬂﬂ'wﬁﬂﬂ@ﬂﬁﬁylunﬂf?uﬁﬁu?m:m Theduil 6.9 15 uaz 21 Tasmniuinmm 70

Ansmaaesfiutlalagnis 40 ppm 01981 4 w17 ﬁﬂ?‘mmﬁu‘lﬂﬁ@ﬂﬁ@m (AN377 19)

[

doudnatnadndeniugulinn 283 wuganismasesiitiunaudulateandngs

q

o

pauANet 1 HTiA ATy IUINT 3 6 9 12 15 18 uaz 21 Beanafiuinm Taeluiun 6
waz 9 1e9n1aAUTNE gan1anaaesnutlalaat 40 ppm wnan 2 Wi Jiffunn
v o o A4 DL o9 > 4

Wulodeangn dauiun 3 15 uaz 18 1eINaiuinE ganisnaaesiutlatamiu 40

ppm unan 4 win Junnuduletdasngn (913199 20)



dl dl 1% = %/ o ¥ 1 o o o o‘dl 1 1 ¥ v 1
138NN 13 ﬂW?Lﬂ@ﬂuLLﬂ@\‘]?‘ﬂil@ﬁ"ll‘ﬂﬂﬂ'ﬁ@jﬂ&lL@ﬂu’]ﬂuﬂ@ﬂm‘ﬂﬂ‘ﬂ’niw@ﬁﬂﬂ@uWMﬁ;Nﬂﬂ@ﬁ‘ﬁ‘ﬂWN’]uﬂ’]?LL‘I]@’]?@?J@’]EVLV’WIWIJ’]MWNNL°1|3~I°1|u[§]’]\‘l°'|

42

Treatment Fresh weight loss, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 0.00£0.00™ 0.48+0.13""  0.89+0.21™" 1.35+0.29™°% 1.68+0.26™°° 1.79+0.26™" 2.03+0.18°"°  2.57+0.23°"
Chi 0 ppm 2 min 0.00£0.00% 0.55+0.05™ 0.72+0.06™ 1.25+0.09° 1.520.11%° 1.68+0.11% 1.94+0.10°° 2.25+0.09™"
Chi 5 ppm 2 min 0.00+0.00%" 0.53+0.08° 0.8640.11°F 1.27+0.15™" 1.43+0.16°° 1.74+0.12°¢ 1.98+0.08™"° 2.36+0.14°™
Chi 10 ppm 2 min 0.00+0.00°° 0.54+0.07%" 1.01£0.10™ 1.23£0.07%"" 1.57+0.10*°° 1.81£0.15™° 2.01£0.15°® 2.53+0.18°™"
Chi 20 ppm 2 min 0.00+0.00%" 0.50+0.08° 0.72+0.06° 1.060.16>° 1.39+0.10° 1.71£0.08™" 1.89+0.04%° 2.3740.15°
Chi 40 ppm 2 min 0.00+0.00° 0.58+0.04°° 0.81+0.06°" MR A I 1.73+0.16™" 1.83+0.13™" 2.1440.12°°° 2.74+0.24°
Chi 0 ppm 4 min 0.00+0.00°° 0.45+0.08%" 0.76+0.05° 1.1920.14> 1.38+0.08°° 1.67+0.06 1.96+0.08°° 2.48+0.19°™
Chi 5 ppm 4 min 0.00+0.00°° 0.53+0.08°" 0.95+0.11° 1.48+0.11°% 1.76+0.11%°° 1.92+0.11*° 2.23+0.11°7® 2.85+0.15™"
Chi 10 ppm 4 min 0.00+0.00°° 0.63+0.05°" 1.04+0.10° 1.45+0.15™" 1.79+0.13*° 2.04+0.14°%° 2.32+0.06°" 2.7540.11°"
Chi 20 ppm 4 min 0.00+0.00° 0.66+0.07°° 1.04+0.13° 1.66+0.18°° 1.97+0.21%¢ 2.19+0.21%° 2.39+0.19%° 2.89+0.18""
Chi 40 ppm 4 min 0.00+0.00° 0.57+0.15° 0.85£0.08° 1.29+0.11™" 1.68+0.07°" 1.87+0.13™° 2.09+0.16°"° 2.69+0.10°™
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Treatment Fresh weight loss, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 0.00+0.00%" 0.41+0.08"" 0.81+0.16™"° 1.25+0.13°° 1.67+0.19° 2.33+0.29°° 2.49+0.20"° 2.96+0.28""
ChiOppm2min  0.00£0.00™ 0.35+0.08"" 0.63£0.06™" 1.11£0.15°° 1.50£0.12% 2.38+0.20°° 2.69+0.23% 3.22+0.29°"
Chi5ppm2min  0.00+0.00" 0.42+0.03" 0.9040.05™ 1,22+0.06°" 1.7740.11% 2.58+0.27°° 2.85+0.23 3.47+0.29™
Chi 10 ppm 2 min ~ 0.00+0.00°° 0.44+0.09™" 0.86+0.11" 1.21+0.15°° 1.58+0.08° 2.23+0.06™ 2.47+0.05% 3.1040.09™
Chi 20 ppm 2 min ~ 0.00+0.00™ 0.38+0.01%"" 0.83+0.07%"° 1.23+0.15%° 1.75+0.18% 2.36+0.23% 2.65+0.19% 3.1740.26™
Chi 40 ppm 2 min  0.00+0.00*° 0.58+0.05°" 0.79£0.07°""" 1.11+0.08™ 1.51+0.06™ 2.23+0.11% 2.67+0.13 3.260.23"
Chi0ppm4 min  0.00+0.00*° 0.45+0.04°" 0.84%0.04°" 1:33+0-10= 1.62+0.06™ 2.46+0.07°° 2.63+0.10™ 3.15£0.14*"
Chi5 ppm 4 min  0.00£0.00" 0.52+0.09°" 0.86+0.17°°° 1.26+0.21°%° 1.63+0.19™ 2.26+0.25° 2.57+0.27°° 3.06+0.28""
Chi 10 ppm 4 min ~ 0.00£0.00™ 0.47+0.06™* 0.73+0.05" 1.1720.03% 1.54+0.07°° 2.39+0.13%° 2.55+0.14°° 3.19+0.20°"
Chi 20 ppm 4 min ~ 0.00£0.00™ 0.59+0.07%° 1.01£0.10% 1.2620.06™ 1.71£0.15% 2.60+0.14°° 2.88+0.12°° 3.55+0.19""
Chi 40 ppm 4 min  0.00+0.00°° 0.48+0.07°" 0.86+0.03** 1.28+0.09" 1.76+0.15° 2.50+0.20°° 2.75+0.12°° 3.48+0.17%
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Treatment Firmness, Newton (N)+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 6.93:0.24™°  6.73:0.08%° 6.9120.05"" 6.98+0.42°° 7.23+0.33™° 7.18+0.34™° 7.5420.22"° 7.85+0.11%"
Chi 0 ppm 2 min 7.24+0.24°™  7.4120.16™" 7.40£0.18°% = 7.17+0.49™ 7.11£0.41* 7.58+0.08°" 7.59+0.17% 7.76+0.03""
Chi 5 ppm 2 min 7.45+0.14°  7.1520.18°° 7.65+0.12°" 7.43+0.09™° 7.62+0.06%" 7.51+0.16°"° 7.54+0.16™° 7.55+0.14%°
Chi 10 ppm 2 min 7.20£0.23""  7.67+0.13" 7.43¢0.20°" = 7.570.19"" 7.62+0.22°" 7.60+0.16°" 7.44+0.21% 7.18+0.60™"
Chi 20 ppm 2 min 7.22+¢0.23""  7.13+0.06"" 7.33:+0.16°% 7 7.1120.28%" 7.35+0.13% 7.35+0.25°" 7.46+0.20°" 7.59+0.27°"
Chi 40 ppm 2 min 6.55+0.40" 7.35+0.13°" 7.59+0.11% 7.24+0.32°" 7.43+0.12° 7.49+0.09° 7.43+0.14% 7.92+0.12%"
Chi 0 ppm 4 min 7.24+0.19°™"  7.300.10™" 7.20£0.48°" " 7.28+0.14™" 7.59+0.10% 7.65+0.17°" 7.33+0.15"" 7.70+0.07*"
Chi 5 ppm 4 min 7.42+0.15" 7.55+0.07°" 7.83+0.09°" 7.48+0.09% 7.58+0.15™" 7.76+0.05™" 7.42+0.14° 7.46+0.23%"
Chi 10 ppm 4 min 7.2420.27°""  7.24+0.10™" 7:64£0.11" 7.44£0.06™ 7.27£0.20™ 7.34+0.11°" 7.43+0.12°" 7.67+0.06™"
Chi 20 ppm 4 min 7.1820.21°"  7.22+0.28"" 7.27+0.08™"  7.44+0.18™ 7.38+0.27™ 7.68+0.07*™" 7.58+0.15" 7.74+0.05"
Chi 40 ppm 4 min 6.92+0.19°°  7.202£0.24™"° 7.54+0.08"°  7.44+017" 7.62+0.47% 7.54+0.14°" 7.72+0.12° 7.47+0.19°"
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Treatment Firmness, Newton (N)+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 7.32¢0.12* 7.15£0.25™ 7.49+0,04™" 7.55+0.14" 7.22¢0.27*" 7.42+0.20™" 7.450.09°" 7.49+0.05™
Chi0ppm 2 min  6.80+0.22° 7.3620.14" 7.5620.10%" 7.40£0.09° 7.25¢0.11%" 7.58+0.08™" 7.29+0.12°" 7.4620.11*
Chi5ppm2min  7.14+0.19™ 7.19+0.18% 7.31£0.22% 7.3540.15°" 7.63£0.17% 7.67+0.11°" 7.21+0.13* 7.49+0.08™
Chi 10 ppm 2 min  7.350.06™ 7.14+0.32% 7.61+0.06™ 7.58+0.13% 7.50+0.16%" 7.58+0.10°" 7.54+0.19°" 7.38+0.19™
Chi 20 ppm 2 min  6.860.19™" 7.27+0.36™ 7.13+0.51% 7.47+0.18% 7.37+0.17% 7.50+0.12°" 7.48+0.11% 7.26+0.16™
Chi 40 ppm 2 min  7.250.20™" 7.07+0.33% 7.07+0.34%" 7.27+0.05° 7.12+0.23% 7.58+0.12°" 7.32+0.06™" 7.42+0.23%
ChiOppm 4 min  7.4120.19™ 7.28+0.20% 7.66+0.08"" 23601 7.53+0.18%" 7.71+0.05°" 7.39+0.20%" 7.22+0.09%
Chi5ppm4 min  7.2520.17% 7.73+0.11%" 7.69+0.15™° 7.49+0.18°° 7.52+0.11°° 7.81+0.11% 7.49+0.12%° 7.47+0.14%°
Chi10 ppm 4 min ~ 7.22+0.22*" 7.27+0.18"" 7.58+0.11%" 7.09+0.11™ 7.44+0.14% 7.36+0.18™ 7.28+0.11% 7.36+0.10°"
Chi20 ppm 4 min  7.3520.14™°  7.22+0.24™° 7.57+0,22%° 7.43+0.12°° 7.60+0.04°° 7.75+0.14°" 7.14+0.11%° 7.49+0.26™°
Chi 40 ppm 4 min ~ 7.1520.22%° 7.22+0.13%° 7.32£0.21%° 7.54+0.04%"° 7.54+0.08°° 7.51+0.11°"® 7.36+0.14™° 7.63+0.12°"
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Treatment Total soluble solids (TSS), ®Brix+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 8.25+0.22""° 8.75£0.17*"° 8.95+0.41%" 8.65£0.25""°  8.90+0.34*" 8.00+0.22™"%° 7.30£0.10™ 7.85+0.47%°
Chi 0 ppm 2 min 7.90+0.26™"° 8.25+0.15™" 8.45£0.33" 8.85£0.21™" 8.50+0.38"" 6.95+0.15°° 6.65£0.53"°  8.10£0.53""
Chi 5 ppm 2 min 7.60£0.28°"° 8.30£0.19°" 8.05+0.29™ 8.20+0.42°"  8.45+0.29™ 6.85+0.22°" 6.85:0.52°°  6.90+0.17°°
Chi 10 ppm 2 min 7.40+0.26™ 8.200.12° 8.35+0.39™ 8.50:0.25™"  8.40£0.28™ 7.05£0.10™% 6.15+0.36" 6.60£0.12°°
Chi 20 ppm 2 min 7.45+0.10"° 8.35+0.13"" 8.30£0.17% 8.554¢0.25°"  8.25+0.43™ 7.50+0.10%°° 6.45+0.17°°  6.7520.39°°
Chi 40 ppm 2 min 7.60+0.14°° 8.00+0.16""° 9.05+0.81%" 8.25:0.15°°  8.35+0.17*° 7.55+0.26°°° 6.05+0.13% 6.55+0.32°
Chi 0 ppm 4 min 8.00+0.16°° 8.20+0.20°°%° 8.95+0.43%" 8.85:¢0.24>° ©  8.3020.19™% 7.30£0.25°° 6.35+0.05™ 6.90+0.13%
Chi 5 ppm 4 min 8.05+0.05°" 7.80+0.20° 8.30+0.60%" 8.10£0.10°"  8.40+0.22™ 7.75+0.19° 6.00+0.16" 7.45+0.51°"
Chi 10 ppm 4 min 7.70£0.19°"° 7.65+0.25% 8.05:0.35"°  8.20£0.20™*°  8.50+0.19* 7.55+0.33°%¢ 6.20+0.18" 6.90+0.10"°
Chi 20 ppm 4 min 7.85+0.17°°¢ 8.10+0.10°"° 8.25+0.32%" 8.30:0.26°  8.50£0.17"" 7.40£0.26°°° 6702019  7.15£0.31°%
Chi 40 ppm 4 min 7.65+0.24°°¢ 8.15+0.15°"° 8.30+0.30°" 8.00:0.16™°  8.10+0.10™" 7.55+0.26°°°%¢ 6.60+0.24°°  7.20+0.16™"
*ﬁf;ﬁnmmmﬁmqﬁﬁqﬁumﬁﬂLmeﬁqmmmﬁ@w‘?ﬂwﬂﬁiwmﬂwﬁ i P <0.05)
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Treatment Total soluble solids (TSS), °Brix+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 7.95+0.26™%  8.60+0.62"" 8.40+0.16™" 7.70£0.19™%¢ 7.85+0.15™%° 7.45+0.10"°°  7.15+0.19°% 6.75+0.33"
ChiOppm2min  7.60£0.37"°  7.45+0.15™° 7.80+0.12%" 7.50£0.25%° 7.3540.17%° 7.45+0.25°° 7.60+0.63%° 6.60+0.12°°
Chi5ppm2min  7.50£0.19"°  7.60+0.28**° 7.7540.15° 7.60+0.27°° 7.20£0.16*° 7.00£0.32"° 7.00£0.14%*® 6.10+0.10°
Chi10 ppm 2 min  8.15+0.15™ 7.90+0.10°”° 8.05+0.21°" 7.40£0.14°® 7.80+0.34%*° 7.70£0.19°"° 6.55+0.10" 6.85+0.05°
Chi 20 ppm 2 min ~ 7.95+0.10™" 7.90+0.17% 7.60+0.237° 7.25+0.05™%° 7.75+0.32°*° 7.1540.24°°¢  6.95+0.45"% 6.50+0.34°
Chi 40 ppm 2 min ~ 8.00+0.08™" 7.65+0.24°"°  7.80+0.20™° 7.30+0.06°°%° 7.25+0.17°%° 7.20+0.16%° 7.00£0.14*° 6.75+0.29%"
Chi0 ppm 4 min  7.80+0.22*" 7.40+0.26™° 7.65+0.33"° CraTTemes 7.25+0.29°° 7.10£0.10°*  6.90+0.19™% 6.30+0.30°
Chi5ppm4min  7.65:0.29"%  7.75+0.22°"° 7.95+0.33"" 7.45+0.28™°¢ 7.60+0.23"%° 7.40£0.48"%°  6.80+0.08° 6.85+0.13"°
Chi 10 ppm 4 min ~ 7.75+0.36™ 7.65£0.25°"° 7.70£0.19°" 7.10£0.34™° 7.55+0.24™° 7.50£0.40°™° 6.85+0.25""° 6.75+0.17°°
Chi 20 ppm 4 min ~ 7.60+0.23" 7.85+0.38°" 7.85+0.10°" 7.20£0.24*° 7.35+0.19%° 8.00+0.41™" 6.30£0.19°° 6.55+0.26™°
Chi 40 ppm 4 min ~ 7.750.43" 8.00+0.29°" 8.25+0.15"" 7.45£0.25"° 7.95+0.31%" 6.90+0.10" 7.75+0.30%" 6.65+0.15°
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Treatment Fiber content, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 2.84+0.13" 2.35+0.09™" 2.4520.07" 2.26+0.15" 2.26+0.10° 2.33+0.07°° 2.44+0.04°° 2.35+0.07°°
Chi0ppm2min  2.66+0.14™"  2.25+0.09™° 2.0320.06™"° 2.02+0.06™° 2.05£0.02°  1.91:0.11™¢ 2.18+0.03% 2.15+0.05°%
Chi5ppm2min  2.66:0.20""  2.18+0.06°*®  2.13#0.15°% 2.06+0.12™° 1.900.06°"*° 1.92+0.06° 2.0620.07°°%® 2.09+0.03°*
Chi 10 ppm 2 min  2.81+0.08™ 2.47+0.08° 2.44+0,14°" 2.1620.07°% 2.18+0.08™% 2.16£0.13"% 2.21+0.12°%° 2.12+0.02°°
Chi 20 ppm 2 min  2.83+0.16™ 2.43+0.07%° 2.22+0.06™" 2.16+0.08™* 2.20+0.05™" 2.2120.08™" 2.1620.08°° 2.15+0.16°°
Chi40 ppm 2 min  2.29+0.22°"  1.91+0.11™*° 1.93+0.17™"° 1.69+0.04°% 1.80+0.07°° 1.87+0.17°° 1.82+0.04° 1.72+0.06""
ChiOppm4 min  2.22+0.16™°  2.0120.14°"® 1.9740.15" 1.66+0.21°%® 1.86+0.05%"° 1.88+0.17°® 1.7740.12%° 1.69+0.07°"°
Chi5ppm4 min  2.66+0.11°"  2.44+0.08""° 2.2140.14°%¢ 1.95+0.06°¢ 2.09+0.06°° 2.10£0.07°¢ 1.97+0.01°%¢ 2.06+0.04°
Chi10 ppm 4 min  2.51:0.19°"  2.23x0.10°*°  1.9720.17" 1.91+0.10"% 1.92+0.07°"° 1.97+0.07°%° 1.90£0.07"" 1.9240.04°
Chi20 ppm 4 min  2.3620.22™"  2.09£0.12°°"®  1.96+0.19™° 1.6820.07°° 1.83+0.08%° 1.90+0.08° 1.92+0.06™"° 1.7820.04°°°
Chi 40 ppm 4 min  2.40£0.17**  2.0620.11°% 1.78+0.12°%° 1.60£0.11% 1.81£0.04°° 1.812£0.10°° 1.82+0.04°° 1.54+0.04"
AN SN HAINNWIANUAAITIA NN UVTOUAN AN9D e 93] P <0.05)
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Treatment Fiber content, %+SE*
Day after storage (days)

0 3 6 9 12 15 18 21
control 2.62+0.16"°  2.87+0.27" 2.56+0.16""° 2.62+0.11%"° 2.48+0.11*° 2.32+0.15" 2.37+0.13"° 2.45+0.05°
ChiOppm2min  2.51:0.19"°  2.63+0.13°" 2.4320.12°°°  2.33:0.03°"°  2.28£0.09*°  2.1620.09™° 2.3120.05™%¢  2.31+0.03"*
Chi5ppm2min  2.51:0.12*°  2.63+0.16"" 2.4120.06°7°°  2.33:0.10°"°°  2.43:0.14*"°°  2.15:0.10™° 2.20£0.04°°°  2.17+0.06™
Chi 10 ppm 2 min  5.62+0.06™°  2.70+0.16°" 2.50£0.05% 2.42:0.06"°°  2.36+0.11*°°°  2.20+0.07° 2.24+0.10"°°  2.24+0.04°%
Chi 20 ppm 2 min  2.6140.13* 2.72+0.17"" 2.52+0.09%° 2.23+0.09°°° 2.1740.06°%  2.22+0.09"° 2.2420.09°°°°  2.21+0.06™%
Chi 40 ppm 2 min ~ 2.42+0.08™ 2.27+0.06°® 2.05+0.05°" 2.16+0.07°C 2.08+0.03"° 1.87+0.06°" 2.0520.05°°" 2.0120.08°“
ChiOppm4min  2.22:¢0.04"°  2.34+0.09°" 2.19+0.06°® 2.19+0.06°° 2.07+0.06™ 1.87+0.10°° 2.02+0.10°%¢ 2.1120.04%%®
Chi5ppm4 min  2.64+0.10" 2.34+0.03° 2.28+0.09°7° 2.25+0.04°® 2.22+0.04°7°%¢ 2 .01+0.05™° 2.1240.05°%°  221+0.11°%
Chi 10 ppm 4 min ~ 2.71+0.19™ 2.33+0.07°° 2.29+0.08"° 2.23+0.06°° 2,080,127 1.94+0.09”% 2.07+0.07%% 2.01+0.03°"°
Chi 20 ppm 4 min ~ 2.62+0.17*" 2.34+0.06"° 2.19+0.097%° 2.18+0.09%° 1.95+0.06°° 2.06+0.05°%°  2.00+0.12° 2.00£0.02
Chi 40 ppm 4 min ~ 2.25+0.26™ 2.24+0.12" 2.1640.12°" 2.20+0.07°" 2.13+0.06°**" 1.71£0.05% 1.98+0.09° 2.0140.09°"®
*FAENHINTENEING 1 T P <0.05)
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Overall appearance, score

Treatment Day after storage (days)
0 3 6 9 12 15 18 21

control 500 4.00 4.00 3.75 325 3.00 3.00 1.75
water 500 4.00 4.00 3.75  3.00 2.75 2.00 1.25
CaCl, 4% 500  4.00 3.75 3.00 200 2.00 1.25 0.50
Chi 5 ppm 500 400 400 350 225 1.50 1.00 0.75
Chi 40 ppm 5.00 4.00 4.00 ST 2.50 2.25 1.75 1.00
CaCl, 4%+Chi 5 ppm 5.00  4.00 8,746 3.00 1.50 1.25 0.50 0.00
CaCl, 4%+Chi 40 ppm 5.00  4.00 8N(6% 2,00 1.50 1.00 0.50 0.00
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Overall appearance, score

Treatment Day after storage (days)
0 3 6 9 12 15 18 21

control 5.00 4.00 4.00 3,75 3.25 2.75 2.50 2.00
water 5.00 4.00 4.00 4.00 3.25 3.00 2.75 1.75
CaCl, 4% 5.00 4.00 4.00 4.00 3.25 2.25 2.25 1.50
Chi 5 ppm 5.00 4.00 4.00 4.00 3.25 2.75 2.50 2.25
Chi 40 ppm 5.00 4.00 4.00 4.00 3.25 3.00 2.50 2.00
CaCl, 4%+Chi 5 ppm 5.00 4.00 4.00 4.00 2.25 1.50 1.75 1.00

CaCl, 4%+Chi 40 ppm 5.00 4.00 4.00 4.00 2.50 2.50 2.00 2.00




Fresh weight loss (%)

0 3 6 9 12 15 18 21

Day after storage (days)
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—®—  control

—O—" water

—&— CaCl, 4%

Chi 5 ppm

—24A—_ Chi40 ppm

—®—  CaCl, 4%+Chi 5 ppm
—LF— CaCl, 4%+Chi 40 ppm
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Fresh weight loss, %+SE*

Treatment Day after storage (days)

6 9 12 15 18 21
control 0.45+0.05™ 0.62+0.03% 0.83+0.10™ 0.93+0.04°° 1.1440.02°® 1.35+0.04°"
water 0.41+0.05™ 0.58+0.06™ 0.73+0.08™° 0.93+0.08™ 1.19+0.07* 1.38+0.07*
CaCl,4% 0.26+0.10"° 0.40+0.09°" 0.52+0.04™° 0.73+0.06> 1.0040.04™ 1.18+0.04™
Chi 5 ppm 0.37+0.11°% 0.52+0.06™" 0.68+0.07*" 0.89+0.03* 1.18+0.08%° 1.35+0.06°"
Chi 40 ppm 0.38+0.04 0.52+0.04%°° 0.69+0.06™"° 0.83+0.05™" 1.03+0.03*" 1.19+0.03™
CaCl,4%+Chi 5 ppm 0.37+0.08 0.62+0.02% 0.68+0.04™° 0.80+0.05™° 1.03+0.06™° 1.20+0.08°"
CaCl,4%+Chi 40 ppm 0.40+0.06™ 0.55£0.03™* 0.63+0.02°" 0.79+0.05™* 1.08+0.08%" 1.23+0.07°"
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Fresh weight loss (%)

0 3 6 9 12 15 18 21

Day after storage (days)
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—@— __control

—O— ‘water

—e—  CaCl, 4%

Chi'5.ppm

—2&— Chi 40 ppm

—®— CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Fresh weight loss, %+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 0.00+0.00° 0.23+0.08°" 0.28+0.08°" 0.50+0.09%°" 0.79+0.11%°%° 1.03+0.15™%° 1.29+0.19™° 1.51£0.23""
water 0.00+0.00°" 0.10+0.12°" 0.08+0.15" 0.43+0.08°"" 0.60+0.09™" 0.81+0.09" 1.11£0.14™° 1.26+0.16™
CaCl,4% 0.00+0.00% 0.07+0.10% 0.11+0.09°% 0.37+0.09% 0.59+0.09™ 0.83+0.08% 1.08+0.05™ 1.25+0.05™
Chi 5 ppm 0.00+0.00°° 0.02+0.02°° 0.22+0.08"" 0.42+0.04> 0.57+0.02°° 0.80+0.06" 1.1040.04%° 1.31£0.06°"
Chi 40 ppm 0.00+0.00% 0.29+0.08" 0.38+0.04" 0.73+0.06™ 0.93+0.10%° 1.16+0.07"° 1.36+0.05™ 1.72+0.14%"
CaCl,4%+Chi 5 ppm 0.00+0.00" 0.06+0.05" 0.13+0.05"" 0.39+0.09” 0.64+0.04"° 0.87+0.05™ 1.16+0.02°° 1.42+0.06°"
CaCl,4%+Chi 40 ppm  0.00%0.00° 0.08+0.09 0.18+0.09™" 0.52+0.07°% 0.72+0.10™° 0.87+0.09°% 1.06+0.11*° 1.25+0.11”"
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oy o 1

FINAIAL TIUWANGNANTARILIANAE WA ATYLTUAU (317 5 uazAn3199 31)

i
=

daudnanisvnelaresinawaidndewiuguidin 283 aziingangalugasilans

q

NITALENEY WuAMKANANseEsiTad AT IuIUN 0 18 uaz 21 wasnIaiiu

Fnun Taedui 0 aesniaifiuineg ganimeaesiudlalamiu 5 ppm Adnsin1amiala

'
o o o

tlasngauaziANANAINTAAILANSENRTEAIATY FUA 18 2a9naLiuinm ganng

naaasiuglalagi 5 Waz 40 ppm UASEANIINARBINWT CaCl, 4% fanfulalagu 5

o o

A o % { 1 = o dl |
ppm N‘ﬂﬁ]?’]ﬂ’]?ﬁ’]ﬂl@%@ﬂﬂ’)’]ﬁﬂﬂ’)u@m‘ﬂﬂ’]\imuﬂﬂ’]ﬂﬂg Tm&lqmmmmmmm CaCl,

4% sanfiulalpanu 5 ppm Hdnsnsmaladeangn windu 197.30 mgCO,/kg.hr
Au3un 21 Te9n19B U GansNaReINuT CaCl, 4% faniulalagiu 5 ppm A
dnaniamalatieangaduiu Aa 199.68 mgCO,/kg.hr WAZLANFANNAINTAAILIAN

] o o

At WATEANATY (3117 6 LAYANI197 32)



dl dl 1 dg/ ¥ ' [ - a‘d‘ 1 ! = o
RM13NN 25 ﬂ’]?Lﬂ@ﬂuLLﬂ@\‘]ﬂ'mllLLuuLu'ﬂﬁl‘ﬂ\W’YﬂWﬂﬁﬂ@ﬂuwui‘l}mﬂ“l??ﬂﬂNWHﬂ'\?LL‘H@’]?ﬂzﬂqﬂLLﬂ@LsﬁﬂNﬂ@@ll?ﬁLLﬂziﬂIﬁ]sﬁqu

¥ Y 1 3| a
ATMHLANALANT] wWuaan 4 Wi

58

Firmness, Newton (N)+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 7.40+0.25™ 7.39+0.07™ 7.34+0.41™" 7.52+0.06™ 7.42+0.11% 7.54+0.18™ 7.46+0.12% 7.43+0.16™
water 7.39+0.107° 7.66+0.12™" 7.68+0.14*" 7.57+0.10%° 7.27+0.12™% 7.1740.02%° 6.90+0.27% 7.35+0.08™°
CaCl,4% 7.47+.021% 7.54+0.11% 7.66+0.11°% 7.700.10% 7.53+0.13" 7.34£0.217° 7.1240.25"° 6.88+0.26™
Chi 5 ppm 7.61£0.07* 7.59+0.10* 7.65£0.15°" 7.49+0.12*° 7.41+0.25"° 7.02+0.23%° 6.72+0.26™ 6.88+0.34™°
Chi 40 ppm 7.49+0.18" 7.62+0.10*" 7.54+0.10°" 7.59+0.16%" 7.36+0.20™" 7.20+0.30*" 7.31£0.20™ 7.2240.20™
CaCl,4%+Chi 5 ppm 7.38+0.08"° 7.69+0.10™° 7.85+0.05" 7.35+0.05™° 7.25+0.09™° 7.24+0.12°° 6.92+0.30™ 7.04+0.17%
CaCl,4%+Chi 40 ppm  7.22+0.08" 7.61£0.15™ 7.40+0.13™" 7.47+0.18™ 7.40+0.19%" 7.40£0.21* 7.13+0.26™ 7.08+0.19™
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Firmness, Newton (N)+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 7.15¢0.11* 7.02+0.30* 7.00£0.19™ 7.3120.10% 7.35£0.04™ 7.37:0.11*" 7.30£0.12* 7.04+0.13"
water 7.17£0.10™° 7.53+0.19" 7.22+0.08"° 7.41£0.10%° 7.29+0.08™° 7.28+0.09™° 7.18+0.10™° 7.14+0.13%
CaCl,4% 7.13£0.17% 6.97+0.20™" 7.18+0.13™ 7.34+0.03" 7.27+0.15™ 7.25+0.05™ 7.12+0.12% 7.07+0.32""
Chi 5 ppm 7.09+0.10*" 7.2740.17%" 7.28+0.13"" 7.29+0.07°" 7.31+£0.10™" 7.42+0.16™" 7.16+0.12*" 7.20+0.12*"
Chi 40 ppm 7.26+0.08™" 7.00£0.27*" 7.36+0.18" 7.36+0.02°" 7.19+0.11*" 7.29+0.06™" 7.23+0.05™" 7.33+0.14"
CaCl,4%+Chi 5 ppm 6.91+0.11%" 7.25¢0.17% 7.22+0.15" 7.400.22" 7.42+0.16™ 7.13x0.21* 7.03+0.13" 6.93+0.21%"
CaCl,4%+Chi 40 ppm  7.00+0.11%° 7.26+0.107° 7.37+0.07%° 7.49:0.15™ 7.18+0.04™° 7.40£0.11%° 7.34+0.18"° 7.01+0.25%

o o 1% o a = o
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Total soluble solids, °Brix+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 8.60+0.53"° 9.00+0.26° 9.45#0.34% 8.0040.29°° 8.30+0.44°° 8.30+0.61%*° 8.4040.16™° 9.0040.50"°
water 8.8040.37°"° 7.80+0.39™%¢ 9.00+0.35" 7.75+0.38°%¢ 8.00+0.33°% 6.95+0.32" 7.65+0.40°°° 8.10+0.34°%
CaCl,4% 7.60+0.23™ 8.10+0.37° 8.85+0.356"" 8.05+0.43" 7.7020.44°* 8.35+0.33"" 8.15+0.32™ 8.55+0.49™"
Chi 5 ppm 7.70+0.19”® 7.90+0.25°"° 8.40+0.407° 8.00+0.33*° 8.10+0.38™"° 7.60+0.37*" 8.85+0.60™" 7.90+0.30™°
Chi 40 ppm 9.00+0.48" 8.60+0.26°™"° 8.90+0.19™" 7.20+0.28° 7.40+0.35™ 7.30£0.57°° 8.15+0.30™"%° 7.80+0.12°%°
CaCl,4%+Chi 5 ppm 8.15+0.32°%° 7.90+0.10™%° 8.45+0.48"7 7.30+0.19% 8.65+0.36™" 7.85+0.15"°° 8.40+0.23"° 9.00+0.42"
CaCl,4%+Chi 40 ppm  8.00+0.42°*° 7.60+0.08%° 8.25+0.36™"° 7.70+0.30%° 8.20+0.20"*° 7.70+0.30™" 8.55+0.36™"° 8.80+0.33™
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Total soluble solids, °Brix+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 8.30+0.19"° 8.4040.16™" 8.00+0.16*"° 7.80£0.26™% 7.80+0.20"% 8.1540.38° 7.60+0.22°%¢ 7.20+0.28%
water 7.90+0.10%° 8.1040.10°" 7.40+0.12°°° 7.50£0.19°° 7.55+0.17%° 7.50+0.30°° 7.30+0.31%%° 6.8040.22°
CaCl,4% 8.15+0.10"° 8.40+0.16™ 7.95£0,13%%%¢ 7.6540,21%% 7.90+0.25% 7.56+0.17°° 7.65+0.21°% 7.00+0.12°°
Chi 5 ppm 8.00£0.22°° 8.45+0.17*" 7.60+0.23°°%¢ 7.3040.257° 7.85+0.22"° 7.25+0.21°% 7.70£0.44™%° 6.95+0.22%
Chi 40 ppm 7.80+0.20°" 8.40+0.16™ 7.60+0.23%° 7.30£0.10°%° 7.60+0.23%® 7.40+0.20™° 7.85+0.17°® 6.90+0.10%
CaCl,4%+Chi 5 ppm 8.00+0.00°" 8,50+0.30™" 7.50+0.13%%° 7.55+0.29°% 7.50+0.37°% 7.35+0.25™° 7.65+0.33°° 6.80+0.16™
CaCl,4%+Chi 40 ppm  7.75+0.15 8.50+0.10™ 8.30+0.19™"° 7.60£0.23%° 7.50£0.19°°"" 7.40+0.00™" 8.10£0.29"%° 7.05+0.30™

o o
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Fiber content (%)
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Day after storage (days)
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control

watern

—— CaCl, 4%

Chi 5 ppm

—4A—  Chi 40 ppm

—®—  CaCl, 4%+Chi 5 ppm
—L— CaCl, 4%+Chi 40 ppm
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Fiber content, %+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 3.02+0.25™ 2.77+0.23" 3.12+0.28™ 2.86+0.19™ 3.03+0.19™ 3.15+0.25™ 2.98+0.20%" 2.94+0.12%
water 2.95+0.17% 2.55+0.01%" 2.89+0.28" 2.78+0.09™ 2.56+0.17%" 2.73+0.14%" 2.70+0.13% 2.70+0.05™
CaCl,4% 2.98+0.12" 2.80+0.12" 3.19+0.22™ 3.14+0.12% 2.76+0,12" 3.15+0.13" 2.79+0.11%" 2.88+0.18™
Chi 5 ppm 2.65+0.06™ 2.52+0.03" 2.81+0.18" 2.76+0.19™ 2.63+0.26™ 2.93+0.08™" 2.71+£0.14" 2.68+0.16™
Chi 40 ppm 2.92+0.27* 2.50+0.23" 2.85+0.317" 2.69+0.19™ 2.58+0.25™ 2.81+0.04™ 2.63+0.08™ 2.59+0.07""
CaCl,4%+Chi 5 ppm 3.09+0.24™ 2.60+0.13" 3.07:0.17% 2.77+0.12™ 2.70+0.13" 2.98+0.22"" 2.72+0.05™ 2.79+0.21%"
CaCl,4%+Chi 40 ppm  2.75+0.19%" 2.63+0.11% 2.89+0.23™ 2.84+0.13% 2.72+0.21%" 2.78+0.04™ 2.80+0.20™" 3.04£0.20*

o o 1% o a = o

*FRENEIN SN HANNWIANLA AT A NI H UVTRANASR N A1 AnyresAieds luuuasaienFe L ufaeds DMRT (P < 0.05)
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control

water

—— _CaCl, 4%

Chi 5 ppm

—4&—  Chi 40 ppm

—®— (CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm

64



;13199 30 nsilasunlas BunnidulaaasinnTnadndawiuguladn 283 innunasudansazanaunsiisnnas lssuaylalngiu

¥ Y 1 3| a
ATMHLANALA N Wuaan 4 Wi

Fiber content, %+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 2.55+0.15™ 2.63+0.13" 2.49+0.22™ 2.91+0.30™ 3.10+0.38™ 2.75+0.19™ 3.03+0.25™ 2.72+0.24%"
water 2.32+0.16™° 2.53+0.097° 2.21+0.07°" 2.58+0.16""° 2.77£0.10™" 2.41+0.13%® 2.69+0.17% 2.48+0.20™°
CaCl,4% 2.500.19%° 2.69+0.32%° 2.25+0.20°% 2.75+0.10°"° 2.83+0.03™" 2.53+0.12°" 2.82+0.16™" 2.59+0.05™"
Chi 5 ppm 2.38+0.16™° 2.27+0.18"° 2.11+0.07"" 2.50£0.15™® 2.52+0.13""° 2.29+0.16™"° 2.55+0.04™ 2.40+0.03"°
Chi 40 ppm 2.17+0.10*" 2.40+0.09™° 2.04+0.14°% 2.42+0.17%® 2.63+0.12°" 2.15+0.09" 2.45+0.18™"° 2.26+0.11*"°
CaCl,4%+Chi 5 ppm 2.13+0.10™ 2.36+0.16™ 2.10£0.19™" 2.52+0.07™" 2.67+0.19™" 2.47+0.17%" 2.54+0.27*" 2.49+0.22%"
CaCl,4%+Chi 40 ppm  2.01+0.31%° 2.110.18%° 1.88+0.16™ 2.21+0.14° 2.42+0.07™° 2.18+0.11”® 2.69+0.21%" 2.26+0.19™°

o o
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—@— __control

—O— ‘water

—e—  CaCl, 4%

Chi'5.ppm

—2&— Chi 40 ppm

—®— CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Treatment

Respiration rate, mgCO,/kg.hr+SE*

Day after storage (days)

0

3

6

9

12

15

18

21

control

219.23223.68%°

236.49+31.45%°

383.75+17.56™

437.76+61.51"

457.26+82.89™

427.85+34.95"

378.15+26.66™

aAB

310.15+50.95

water

233.57+10.28%°

247.97+5.37*°

383.98436.47™

462.51+13.61%

392.65+43.78%

471.16+52.86™

abcB

258.49+49.33

abB

183.37+£37.65

CaCl,4%

262.63+21.34°

243.97+28.60°°

bAB

332.36+16.56

433.18+63.51%"

294.82+30.32°°

aAB

326.17+75.47

bcBC

218.02+32.57

124.17+41.63°

Chi 5 ppm

aAB

255.85+25.96

aAB

265.60+31.38

371.67+35.60”

408.18+73.83"

aAB

320.72+60.17

aAB

321.52+87.69

abcAB

248.26x60.31

abB

140.34+59.15

Chi 40 ppm

212.25+38.24%

aBC

263.87£28.19

383.40+50.53™

388.10+34.35™"

aAB

363.62+16.93

384.62+42.28"

abAB

322.40+£18.49

abAB

268.74+4.62

CaCl,4%+Chi 5 ppm

aBC

266.18+28.54

aBC

257.99+19.27

485.42420.79™"

365.63+33.84°°

356.09+44.56°®

aBC

282.86+67.60

157.93+51.29%

131.80+35.53%®

CaCl,4%+Chi 40 ppm

287.06229.47%°

278.39+39.28%°

557.84+6.317"

aAB

374.77+78.30

277.81+81.65%°

291.28+75.94°®

abcB

263.32+74.36

abB

221.34+93.36
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Respiration rate (mgCO,/kg.hr)
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—&— control

—O— _water

—— CaCl,4%

—A—  Chi 5 ppm

—2&— Chi 40 ppm

—®— (CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Respiration rate, mgCO,/kg.hr+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 181.83+17.72% 213.53+7.67" 194.76+11.43*° 219.69+29.73% 171.37+11.64%°  195.32+24.46™ 334.04+43.31* 330.78+4.05™
water 141.78+17.18"°  193.67+14.89°°  169.89+11.52"° 250.42+33.08"°  164.34x32.81°  165.81+22.55° 332.87+26.08" 305.53+24.77%°
CaCl,4% 142.19+19.32°°  224.79+21.57"%C  199.24+6.15™%  206.07+32.07"°C  140.95+21.22°C  138.50+12.56°°  289.39+38.96™"  238.66+40.85""°
Chi 5 ppm 100.99+21.08"° 185.32422.65"°  199.14+4.47°° 178.10£14.89™°  151.29+6.96™°  187.39+26.49™°  239.10+26.83™" 238.48+19.44°"
Chi 40 ppm 149.15415.33"°  223.90+24.11*°®  181.99+15.21°" 192.55441.41"°  147.90+8.50®°  158.28+14.21%° 208.16215.05™%  268.23+45.74™"

CaCl,4%+Chi 5 ppm

180.28+26.44™"

219.6525.15™

216.32417.69%

205.57+21.15™

167.50+35.25

145.94+17.35%

197.30+21.36™

199.68+35.05™

CaCl,4%+Chi 40 ppm

abD

160.02+£29.75

aAB

229.51+5.51

aABC

221.33+16.74

aBCD

181.83+5.60

154.87+16.80°°

aCD

170.40£16.94

226.00+26.74b

ABC

abA

254.58+11.15
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Total soluble sugar content (mg/gDW)
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—®—  control

—O— water

—— CaCl, 4%

—A—  Chi 5 ppm

—4&—  Chi 40 ppm

—®—  CaCl, 4%+Chi 5 ppm
—LF— CaCl, 4%+Chi 40 ppm
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Total soluble sugar content, mg/gDW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 32.55+1.74™ 28.69+1.98"°  15.9444.71%° 26.97+0.73"°  21.3142.55° 24.78+4 .43 25.82+0.59™"° 16.86+0.75°"
water 30.86+2.88°  34.88+1.93" 17.48+3.08°°%F  26.99+2.37"°  19.37+4.95°™" 16.85+0.58""" 25.02+4.647°° 13.2641.07°*
CaCl,4% 26.13+1.37"°  29.85+4.72% 14.00#1.55°° = 2531+2.54™°C  16.15+2.94° 17.78+2.06°°°°  21.20+1.84°°° 12.3240.93"
Chi 5 ppm 26.19+2.95"°  29.66+1.74™ 14.52+2.16 26.80+2.77°° 12.67+1.79° 14.74+2.29° 21.95+2.55°° 10.63+1.27>°
Chi 40 ppm 30.69+1.68™" 28.09+2.98™ 13.11£1.30% 23.57+2.34°  1585+4.26™ 18.31+1.94™°° 23.90+1.91*° 12.44+1.70™°
CaCl,4%+Chi 5 ppm 26.28+1.87°" 26.20+3.35™ 15.94+1.62°°° . 24.97+2.15" 17.70£2.14°%° 17.36+1.76™°° 22.54+1.78%° 14.84+2.65™°
CaCl,4%+Chi 40 ppm  30.69+1.59™ 30.53+1.37% 18.36+0.69™ 26.56£1.03%%  19.49+2.24° 17.56+1.24™° 23.86+1.79°° 16.14+1.41%

o o 1% v a

AN TSN HANNHIANUAAITIA NN D UVTOUAN GN8N

o o

= o

NadAyresAeds lulwaflanBanaufaads DMRT (

A o

P <0.05)

*FodnuenEdannusaNaWinnuassieaumlawisausnsnsed WA AtyresAads lukiue e Fauiaudaeas DMRT (P < 0.05)
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Total soluble sugar content (mg/gDW)
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Day after storage (days)
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—&— " control

—O— _water

—&— CaCl, 4%

Chi 5 ppm

—4A—  Chi 40 ppm

—®— CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Total soluble sugar content, mg/gDW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 13.60+0.45% 21.09+1.47°° 16.13+1.58""°  4227+2.18" 28.19+3.20™ 35.30+0.55™ 35.47+1.27°° 30.22+1.43°%
water 11.50+1.22"°  19.24+1.63% 11.6741.41%° 37.74+0.73" 26.76+4.20° 31.34+1.84°° 31.90+2.57°° 28.52+1.54°°
CaCl,4% 10.23+1.43°°  16.44+1.14% 12.68+0.96™°  39.6743.22°" 26.38+2.51%° 30.73+0.42" 32.20+2.15% 27.092.53%
Chi 5 ppm 9.67+1.30°° 16.37+2.32% 11.11+1.38% 38.17+0.92°" 27.22+2.87°° 29.28+2.28" 31.58+3.21%® 30.21+3.11%°
Chi 40 ppm 7.88+0.21% 15.89+1.29" 11.20+1.28% 39.67+0.67°% 27.64+1.94° 30.24+0.92° 33.3042.47%° 29.19+0.94°%
CaCl,4%+Chi 5 ppm  12.40+1.21*°  18.5142.23% 11.78+0.53% 36.78+0.77™ 28.59+3.74°° 31.2041.67°7° 29.93+1.63°° 29.45+1.57°°
CaCl,4%+Chi 40 ppm  9.84+0.32°" 19.10+1.52% 17.03+1.10% 37.60+0.70°" 30.81+3.66™ 30.56+1.16™ 29.44+0.45°® 27.45+2.08%

o o 1%

*H NHTATBIAINE BHAIN

o o

v a

= o

A o

6 @ =2 = A 1 1 o o 1 dl ZJ/ dl = Y acs
HNLANLAANDIAM NIV N B LU TALUANA NN EINN YA E]Q_,I?J@\‘Iﬂ’]Lfil@EIsLuLLu’WNLNﬂLﬂ?‘ﬂ‘LIWIE‘LIWJEI'Jﬁ DMRT (

P <0.05)

*FodnuenEdannusaNaWinnuassieaumlawisausnsnsed WA AtyresAads lukiue e Fauiaudaeas DMRT (P < 0.05)



Starch content (mg/gDW)
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Day after storage (days)
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—@— __control

—O— ‘water

—e—  CaCl, 4%

Chi'5.ppm

—2&— Chi 40 ppm

—®— CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Starch content, mg/gDW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 52.00+7.07 20.22+1.47°° 34.34+9.76™ 32.79+1.72° 21.9745.65™ 26.41+3.02°° 30.75+6.06™ 27.5645.27""
water 43154297 24.39+4.94°°  48.01#3.09"" = 33.92+6.24*° 18.20+1.86"" 25.97+4.31°" 20.32+2.55™ 26.43+2.10™"
CaCl,4% 47.46+3.73°  25.3441.92 53.46+3.95"" 39.8144.37°°° 30.23+1.83°° 24.78+3.26" 31.28+3.83°" 30.46+1.747°
Chi 5 ppm 39.22+4.38™ 19.7642.22™" 38.90+1.92°"  38.44+8.67™ 33.47+7.31% 25.48+4.05 34.10+8.69™ 37.73+7.15%
Chi 40 ppm 46.93+5.45° 19.81+3.29% 44.37+1.59°%  39.84+3.08"° 31.81+4.84°°% 18.70+3.57% 22.95+9.61% 20.00+0.68™
CaCl,4%+Chi 5 ppm  53.06+¢2.12"°  26.01+4.45°°  57.31+8.83" 42.60+4.95"%° 31.75+4.15° 22.53+3.83°° 37.50+9.56°°° 36.13+6.06°°"
CaCl,4%+Chi 40 ppm  46.16+4.04°  22.03+2.43% 52.2127.29°  50.1625.58™" 45.80+4.23"° 24.11+4.29° 37.99+11.54"%  27.67+1.85™%
*FIANEINNHNIBINGBHIN 1l P <0.05)

o o

A o

6 @ =2 = A 1 1 o o 1 dl ZJ/ dl = Y acs
HNLANLAANDIAM NIV N B LU TALUANA NN EINN YA E]Q_,I?J@\‘Iﬂ’]Lfil@EIsLuLLu’WNLNﬂLﬂ?‘ﬂ‘LIWIE‘LIWJEI'Jﬁ DMRT (

*FodnuenEdannusaNaWinnuassieaumlawisausnsnsed WA AtyresAads lukiue e Fauiaudaeas DMRT (P < 0.05)



Starch content (mg/gDW)
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Day after storage (days)
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—®— (CaCl, 4%+Chi 5 ppm
—Lt— CaCl, 4%+Chi 40 ppm
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Starch content, mg/gDW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 34.84+4.09" 31.65+5.76™° 30.37+4.52°° 20.33+3.24°%° 20.63+5.17°% 12.89+3.74% 13.07+4.29° 9.82+2.94%
water 35.73+3.46™ 34.47+4.59° 33.02+6.05™ 15.162.67" 18.73+4.83% 9.67+1.49% 8.17+3.57" 8.38+1.98"
CaCl,4% 34.63+7.47%" 45.31+2.63" 32.09+2.78%" 16.95+4.16™ 19.39+3.85"° 12.63+3.22% 9.1142.97% 15.0146.41°
Chi 5 ppm 29.98+3.57° 38.38+2.04™ 29.34+8.69™° 18.85+1.64™ 19.82+1.21%% 12.75+1.04°° 9.61+4.66°° 6.71£1.15%
Chi 40 ppm 31.86+2.74™ 38.04+4.90%" 31.52+2.95" 15.01£0.71°° 13.62+1.29°% 13.83+2.68"° 2.95+1.11%° 6.16+1.36""
CaCl,4%+Chi 5 ppm 37.90+4.37% 35.13+3.38" 35.56+8.95™ 12.14+1,44% 22.55+7.24°"° 13.47+3.17%° 8.00+2.32% 13.2945.74%
CaCl,4%+Chi 40 ppm  34.37+2.44™ 44.00+4.80™" 35.95+6.20™ 15.09+2.14% 14.01£2.79% 7.30£0.50™ 5.28+1.66™ 6.28+1.06™

o o o o a & = A A 1 1 = o
*F17 ﬂ‘]:r'iﬂ’]ﬂ’]ﬂﬂﬂf]i:fﬁlﬂwwwL@GﬂLLZWNENﬂQWNLMNﬂuMS@LLMHWNEH’N P <0.05)

o o

*FANHINN AN HERNW O] UAAIDNANHIMHRUVTAUAN ALY

A o

HpdAtyresAeds lukouewiewTaunausaeds DMRT (P < 0.05)

HgdrAnyresAeas luiuaslan Baausagds DMRT (
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FnnuanssznauluaanInfgauazuansNaINgAAILANatNHTIAATYAS FANIS
naaasnudlalangnu 40 ppm IaadTunmanslsenauueawinty 42.44 pg/gFw

(A137197 37)

doudnntwadndeuiugul@in 283 wudn wiun 9 weaniafiuinmn ganns
neaasiud CaCl, 4% fanfulalagnn 5 ppm Hilfunanstsenauluasuiniige
FRNAINIAG FANINAAENTILTG CaCl, 4% FanAtlaleanu 40 ppm uarluiun 15 aas

nafiudnen ganimaaesiud CaCl, 4% fwAulalnaiy 40 ppm ANUENIM

o o !

anslszneuueanINNEARAZLANFAINAINTARILANAE NN TEANATYIE WAL (11919

38)

4.3.10 msvlasuudasnanidsuasaulaiindiuaananding
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lalngnu 5 ppm uazganaaasnud CaCl, 4% fauiulalagiu 5 ppm Auaafdanes

)

PPO HaaningaatuaNetiNititd A tnetanaaesiud CaCl, 4% fanfiulalngu

5 ppm HuaARIAUR9 PPO Hesfidn (A13199 39)
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3 ! ] A o o dl @ o o if o dl
u@mmﬁmmuammwuﬂmwm 1u3un 0 3 9 uay 21 AININALENEN AT FUN 0
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MANINAGBINNT CaCl, 4% tardganianaaesiug CaCly 4% sourulalnaiu 5 ppm

o dl @ o & -dl 1 1 o dl =

Fui 9 209NALENE AR FANNINAABNLT CaCl, 4% saufulalaau 5 ppm @eil
-

LaARIRTeN PPO tatingasag dandui 21 aeenistifiuinen Ao gannsvaaasiiud

CaCl, 4% saunulalagii 40 ppm (113199 40)
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Phenolics content, ug/gFW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 23.08+3.39™° 36.87+6.62™" 17.58+1.65" 20.64+2.65 18.29+4.01%° 17.36+1.71%° 22.40+0.62°°  22.28+1.35%
water 29.84+6.09™° 39.30+12.04™  24.30+11.69"°  24.85+0.58™°  12.174#3.49™°  21.09+3.08™° 14.66+1.09" 20.29+2.34°°
CaCl,4% 10.0442.68™° 26.76+6.51*" 11.44+0,91°% 19.3843.52%¢  7.5841.16™ 9.26+2.05™° 21.90+4.57""  18.1347.66™"°
Chi 5 ppm 6.74+1.32% 36.59+15.417"  12.8842.47% 23.9641.47%°  10.63+0.97°"® 14.48+3.17%° 34.08+7.06™ 8.48+2.91°°
Chi 40 ppm 21.2046.79°%° 45.13+14.91"  14.23+1.35™° 23.45+2.27°°  11.03+3.04°°  42.44+18.34™" 29.76+2.36™%°  11.92+1.197°
CaCl,4%+Chi 5 ppm 24.18+11.59™" 21.87+3.32% 13.70+2.45™° 20.07£2.91*°  10.49+1.01°"  11.76+0.89™*° 22392757 4.53+1.28
CaCl,4%+Chi 40 ppm 17.60+5.79™"% 23.82+2.31% 13.71+3.76™%° 18.60£3.15"°  8.85+2.93™° 18.27+3.42”"° 12.38+1.35°¢  7.07+2.48%

o o o o a L =S 1 1 o
*maﬂmmmmﬂqﬁmwuwLﬁﬂmemmmmﬁ@uﬁmmnm@mf P <0.05)

o o

NledrAnyaesAeds luumAulian Faufaufaena DMRT (

*Fadnuen g uaa W InnuansieA Nl awTaLaNsAset Wt A AyresAads T e ie L FaLiauAaeRE DMRT (P < 0.05)
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Phenolics content, pg/gFW+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 25.64+2.74™° 44.86+10.93°"  30.61£352°° = 3151£1.477° = 27.88+1.65™ 28.95+1.69°° 35.06+3.43°° 44.39+1.82°"
water 35.73+4.47°7° 64.36+28.23""  28.70+3.37% 29.35+3.29" 28.47+1.47°° 30.51+2.37°° 35.57+2.47°7° 49.25+2.08""°
CaCl,4% 21.67+3.54" 21.75¢3.00" 32.38+4.78"" 25.41+3.50" 26.52+0.86" 23.01+4.36" 33.36+4.86™" 67.47+18.40™
Chi 5 ppm 34.10£11.12%¢ 17.81+0.93% 45.67+2.81°° 30.65+3.53°  28.05+0.85°° 29.82+0.82°°% 28.46+0.48" 62.79+8.60°"
Chi 40 ppm 38.0418.78™® 20.60+4.61" 28.15+2.59°%° 33.75+2.01”%¢  25.57+1.37%¢ 37.65+0.40™° 39.02+2.01%® 48.48+8.21°"
CaCl,4%+Chi 5 ppm 47.17+7.317° 9.19+1.83” 43.1425.44°"° 5346573 25.49+2.58° 36.64+2.00 26.84+3.54™ 41.5143.21%"°
CaCl,4%+Chi 40 ppm  45.04+8.77"%C 16.47+0.48™ 43.42+7.80°°°  53.1124.60%" 28.32+1.07°° 51.28+4.87°° 34.31+3.24°°° 36.75+2.74%°

o o 1% o a = o

*FRENEIN SN HANNWIANLA AT A NI H UVTRANASR N A1 AnyresAieds luuuasaienFe L ufaeds DMRT (P < 0.05)

v o = o

*FodnuenEdannusaNaWinnuassieaumlawisausnsnsed WA AtyresAads lukiue e Fauiaudaeas DMRT (P < 0.05)
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Polyphenol oxidase activity, units/mg.proteintSE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 5.59+1.27"" 6.17+0.93%" 6.68+0.487" 9.0242.97%" 19.05+10.45™ 19.36+5.07"" 13.06£2.17™ 10.42+1.04%"
water 6.76+1.23™" 6.14+1.46™" 6.2620.76>" 16.18+4.06™" 13.87+8.85"" 12.69+1.46™" 12.86+2.38™ 11.56+1.49™"
CaCl,4% 9.73+3.63" 5.54+0.22" 10.64+5.42" 9.53+2.60"" 9.04+3.73™ 11.75+2.07"" 10.89+0.84™ 15.67+3.03"
Chi 5 ppm 6.17+1.50™"° 4.34+0.29° 5.02+0.71% 9.9412 527 9.77+2.12*°¢ 10.29+0.28”% 11.98+2.34™° 14.92+3.03"
Chi 40 ppm 3.77+0.77%" 4.85+0.88" 8.58+2.06™"° 19.58+7.24™ 9.85+2.38™° 11.51+3.43""° 13.19+3.30™"° 11.44+2.20""°
CaCl,4%+Chi 5 ppm  4.60+1.08"° 3.84+0.29" 10.26+1.88%¢ . 6.25+1.20™ 6.45+2.29°° 10.14+0.74°% 13.16+2.31%° 20.64+3.76™
CaCl,4%+Chi 40 ppm  3.96+0.91°° 5.48+1.30°" 7.0420.64°  6.60£1.33"% 6.17+1.29°°" 11.27+0.94™° 12.73+1.39™° 18.71+5.18™

o o 1% v a

o o

= o

A o

*FaENEIN SN HANNWIANLA AT A NIMH R UVTaUANANR N A1 Any1edALads il aiFe L Ufa8AE DMRT (

P <0.05)

*FodnuenEdannusaNaWinnuassieaumlawisausnsnsed WA AtyresAads lukiue e Fauiaudaeas DMRT (P < 0.05)
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Polyphenol oxidase activity, units/mg.protein+SE*

Treatment Day after storage (days)

0 3 6 9 12 15 18 21
control 22.03+2.61°%° 18.59+1.42°°  18.69+1.61™  20.50+3.90""* 27.31+6.60"°  16.2541.43° 32.70+1.76°" 32.30+8.31°"°
water 16.81+3.00°°° 21.04+1.89 21.88+3.70™ 17.40+2.96°" 16.13+2.31%° 16.22+2.12%° 31.9645.22°" 39.13+1.23"
CaCl, 4% 16.54+2.51%°F° 12794120 21.90+3.40"%  18.92+0.74™% 20.65+2.86°°  14.85+0.90°°  23.49+4.33"° 25.13+2.52°%
Chi 5 ppm 14.01+1.65°" 22.60+1.54%° 17.96+1.73%" 17.08+1.817° 24.25+1.72°° 16.24+2.13% 36.19+7.92% 24.43+0.49°°
Chi 40 ppm 13.42+2.28% 16.43+2.81%°° 22224323 = 16.19:2.10°° 17.72+2.49% 16.39+6.56™ 30.47+4.02°° 38.99+5.65"
CaCl, 4%+Chi 5 ppm 22.69+3.26™° 13.38+2.16™°°  18.25:3.58"%C  12.85+1,62" 17.93+3.10"%°  12.30+0.62" 19.2643.42”% 25.03+4.24°°"
CaCl, 4%+Chi 40 ppm  16.31+2.38""° 22.56+2.22% 20.30+1.82%  13.97+0.52%° 17.24£3.79"°  15.46+1.24™° 18.98+1.83”"° 15.75+2.30%°
AN ENEIN HAINNWIANUAAITIA NN D UVTDUAN A8 eI 9H 1] P <0.05)

o o

*FANHINN AN HERNW O] UAAIDNANHIMHRUVTAUAN ALY

A o

HpdAtyresAeds lukouewiewTaunausaeds DMRT (P < 0.05)

HgdrAnyresAeas luiuaslan Baausagds DMRT (
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(Ferguson, 1984) LL@tﬁﬂﬂﬁﬁ?mﬁu non-methylated uronic acid residue u calcium
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a o 1 d” v 1 = 1 dl v v %
HARNARINNTDSNENANNLULLR I U nsaanunagnsaiuedsastalniuAan NN
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mm;_uimmLLﬂqﬁlﬁmmzmN@ﬁi@mﬂﬁmm’mmimf&mmmamm daudnalwadndauiug
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