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Project Title Effects of Polymer Size and Concentration of Chitosan on Growth,
Reproduction, and Postharvest Storage of Okra Abelmoschus esculentus (L.) Moench,
Infection of Okra yellow vein mosaic virus, and Feeding of Beet Army Worm Spodoptera

exigua Hubner, 1808

Name of the Investigators Pongtharin Lotrakul, Kanogwan Serypheap, Supachitra Chadchawan, and Rath
Pichayangura
Year 2006
Abstract

Polymeric and oligomeric 80 % DD chitosan (P80 and O80) and an uncharacterized commercial chitosan (UCC) were
used at 25, 50, and 100 ppm as seed soaking solution and foliar spray on okra (4belmoschus esculentus (L.) Monech) cultivar India
9701 and Yamato Green. The plants were sprayed every 3 weeks during 8-week growth period. The effects of polymer size and
concentration of chitosan on okra growth and production, infection of Okra yellow vein mosaic virus and feeding of beet army
worm (Spodoptera exigua Hiibner, 1808) were studied. It was found that results from repeated experiments conducted in different
years varied tremendously, indicating the major effects of environmental factors. Although most results were inconclusive, some
trends could be detected. When applied as seed soaking solution, all tested chitosan could enhance the seedling height of Yamato
Green cultivar compared to that of the control. After foliar spray, India 9701 okra treated with O80 at 25 ppm and UCC at 100 ppm
showed the tendency to have higher average height and number of leaf, flower, and pod per plant compared to those of the
untreated control. Similar results were found only in Yamato Green cultivar treated with O80 at 25 ppm. It was also found that
080 at 25 ppm and P80 at 100 ppm significantly affected the plant fresh and dry weight whereas almost all chitosan tested (except
080 at 100 ppm) significantly lowered percent water content in India 9701 cultivar. Application of O80 at 25 ppm also showed the
tendency to prevent weight loss in harvested India 9701 pods. Interestingly, O80 at 50 ppm and UCC at 25 ppm slightly reduced
virus infection rate in Yamato Green cultivar. Chitosan spray did not clearly affect the beet army worm feeding in both cultivars.
However, at 50 ppm, UCC could significantly enhance the foliar proteinase inhibitor (PI) activity in foliar tissue of Yamato Green
cultivar within one day after treatment although this effect did not last and the PI level dropped within 5 days after chitosan spray.
Results obtained in this study clearly indicated that chitosans different in polymer size and concentration differentially affected
growth and production of okra, viral infection, and PI activity. However, the plant responses to chitosan were also influenced by
plant genetics and environmental factors that at times could mask the chitosan effects. The effects of calcium chloride and chitosan
on postharvest shelf life and quality of okra pods were also investigated. The okra pods were immersed in calcium chloride
solution at 0, 0.10, 0.25, 0.50, 0.75, 1.00, 2.00, 3.00 and 4.00 % (v/w) and chitosan solution at 0, 5, 10, 20, 50 and 100 ppm then
stored at 9°C and 18°C. Results showed that 0.50 % CaCl, could maintain % of initial weight and overall appearance when stored at
9°C. Pods treated with 0.25 % CaCl, resulted in retained firmness and color. Pods treated with 20 ppm chitosan had the highest
firmness during 9°C of storage. Chitosan could also preserve % of initial weight of pods stored at 18°C. In addition, 5 and 10 ppm

chitosan exhibited no disease infection throughtout the storage. Moreover, it was found that calcium chloride treatment and chitosan



treatment of okra pods can maintain better postharvest quality of okra pods during 6 days of storage at 9°C and 9 days at 18°C than

the combined application of calcium chloride and chitosan.
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5. Oligomeric chitosan 43 80% DD AAMAUTY 100 ppm
uazunaounan 15 8 3V A
1. sazangunamennas lse NANUTUT 0.1 % (w/v)
2. asazansunaFounaslse nANuTNTY 0.25 % (wiv)
~ s A Y 9
3. msavansunaFeunae 15a NANUTNTU 0.5 % (W)
L
4. @sevansunaFounae 15a AAMUTUTU 0.75 % (W/v)
L
5. msazaneunaionnas 15a NANUTUTU 1 % (w/v)
~ s A )
6. mMsazansunaiiennas 1sa NANMTNTU 2 % (w/v)
7. msazasunaFeunas 156 NANUTUTY 3 % (wiv)
~ 7 A v 9
8. msazasunaiounaslsa AN 4 % (w/v)
a AN ) Yo ~ J ° o & A
Tasliminaassyaniuaui lilasylaTasuezunaidounanlsa 8n 1 ganisnaaes Himsnaaesiadu 4 €1 My
[ A a < o a J an 09/’ [
$nuN 2 gurigiiae 9 uaz 18 oIEAFET INUNANITNAAD AN AATIZHRANINABEINNADA MINTUTRadonTa
= = ~ 1 o o < = dm’ = 4
Tagnuuazansazasunaifounas lsdanudutuinnngauigadomssnununmudsm st uinsIvesnszR ol nive
a a ] d 1 3 o dm’ =) @ I =
Anraninaivvedlalasuuazasazaneunadounan lsademsnusnuilnnszReu@eIndimsinumne) sonuuumMs
NAABIIUL CRD LNBATIVAOUHNAUDY
~ s Y ¥ A = A v
1. sazatounaifounas lsaanududuivimnz auigannnsnaaoudo sdu
I v v Vv
2. Oligomeric chitosan 43} 80% DD ANuENIUNINZaNNgATINMINAADUT DAY
[l [ 9 [l
3. myavaounadounan lsannududuimanzauiigannnsnaasudeadu wauf Oligomeric chitosan 4%
v v 9
80% DD AN dumuzauigaannsnaaeulodi
a s v 9 A A A 9 Jyygy v g . .
4. gsavaeuaaFounas lsannududunmngaungannmsnaasudosdu ne131%uds udwslu Oligomeric
. £ a Yy 9 A a & 9
chitosan 3% 80% DD ANMTUYY AHINZAUNFAIINNTNANDIINNTNAADILL DIA Y
I v ] v £
5. Oligomeric chitosan @41 80% DD ANMANIUNMINdNNgAINNII NAaoIINMINaasuiosduie131dude
1 ' Y
udwlusmsazmounadounas lsdannuuduiinianzauigaainmsnaasuiodu
= ~ 1 o = = o 3 Qy :I <
Tasiminaassganiuqui i1d5u ln Tasnumazunaidounaslsdon 1 yaninaass MmMsnaasanadu 4 411y

o a = o a ¢ aa
SN 2 @m‘vmuﬁa 9 uag 18 pIAUFALFIE (NUNANITNAADILAZ NI AATIEHHANTNAADINNEDA

a CY
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v Y

° a av ad
NIATIIVUUIAIINAAUAS NI IVENIN IV

1. dsginnmnilnnuazanudinguesladv lalaauy
la@u (Chitin) 1910A 103 Nuiladn BouRU A e U T892 (tunic) HSpINTBIHBULAZUAAQY (envelope)
. a Yo J =2 :: = v a 4 o ~ Y o

(Muzzarelli, 1976) ladu 1@sumsnanaensausnlull a.a.1811 Tag Braconnot 1inInenanansynidSuse #ldimsnaaes
Y < . <3 A A k) J A o a = =® a o a 1 Y A Y A
AUITA Agaricus volvaceus Bull lagifinyiadu o area1e teanalaay luedamsAnyuneidulaauasuinditesiiiosnn

a [l Y a = = = 3 3 o a 9
lnaudesaatsldeanusssuna aexludl a.a. 1859 Imssrearudelalaswiuasausnlaeg Rouget 91nm51i1 laan ludy

S

lua13aza1e Potassium hydroxide NHiAudndugs Fai i lnAudinan awnsoazate lalunsadunsd ¥ Rouget i3onln

A

v ' v Fa
Audnyaziin Modified chitin Fsaoun11d) a.7. 1894 Hoppe-Seyler 1aviimsAntdrdnase uazimuade lvuun Modified
chitin 31 o Tasu (Chitosan) (Muzzarelli, 1976)
a I
lndu (Poly(2-acetamino-2-deoxy-D-glucose) b Poly(N-acetylglucosemine)) (Horton et al., 1993) 1JJuu1a
{x (a2 Y v oo o A g { < v o
Frnwhilsmamnilududuaessesnnmag Tad (Cellulose) MmthiluIaseaien Idanundws waztlosiuduasie
1A AAa ' g o o <
1RundaliFIalungu Crustacean v 1ilunnundin uldenarvesis uaz 1 uazdany laluresnldonuianan Mollusca 5904
| ! A o a A A o
WINHOOYN (Gastropoda) a1 lung Insecta Wi lu Inuuag Inseadendunlaonvosduasriiads o uenaniilnduds
& ¢ 3 a4 ¢ o ¢ & N a Ao ¢ ! 3 o
Wuesnsznovveutia daq mivwaaueures wagw lugaunidonalosila (g8 TUNTNIL, 2543) UBNTZNITINY
IA a (Y
mamgyﬁlmﬂﬂﬂmuwunu (Campbell, Reece, and Mitchell, 1999)
a A 9 L EASR N o ' <
Taseasravesladu innwadionasiuwag Tad denuiviie eyusdes Taosag laavziilu D-glucose
' a & 4 = Yo o 0% o q ¥ . = a
uaveq laauaziii N-acetylglucosamine 910113 Any1 Iaens 145a@iond15d (X-ray) M ldannsoutsgiwanvesladu
I o a
(Polymorphic crystalline chitin conformation) la1iu 3 dnvaiz Ao laduuunea (o-chitin) 1A (B-chitin) Lagunuu (-
F '
chitin) ANULANAIVOIHANTIT MUV INADINAISIE 8902009 Taanafiuana19n U (Muzzarelli, 1976) 1Agn151389@NUIUY
1< VoA v o = A o a = @ a g
WunrdunFouiuiu (pleated sheet) 92i5 09 Idaoamnio tuvymuniu liluianau@edd (Parallel pattern) ey B-
.. VoA = = 1Y . a .. oA F% a A
chitin t5unuTunnumniin waznUYIUNATIUNIY (Anti-parallel pattern) iaguii a-chitin uinyldly laaunogun
0w H — m—s a a0 ¢ !
nldenvesduazy §1150 Tnsead unGosaauiusznINNdogiDaznaily y-chitin (478 Juninszan, 2542) Tu
1 Y £ 1
535UMALNUNE IARUIUY a-chitin 1nNgA Netlmaz Taseasiiatos MWINAIUDLDY 9 (Muzzarelli, 1976)
o w ] aa o a % oy a ~ a 1<
MIMianyozFaa (Deacetylation) M7 ladugeazarnivaznsaounidldonnlasuilulalnanu (Poly
A = a AL A 1< J
(2-amino-2deoxy-D-glucose) H3o Poly (N-glucosamine)) Aensnazang laalunsadunsd nimanuiunsa-areves
avaza1esni 6 (Lietal, 1997) M3aaavanyjezdaa (CH,CO- I Inanuazi i manvenyesiiTu (-NH,) winun
JE S ) A v < A . . Y= £ = v < A4 4
Ju Fuilumsmyauidvesmaiuasniilszquan (Polyeationic) 1TinnAN naglautiavesmsiiulaTasuiminiu
4 o ' o o w ' aa a & '
(Chitosan generation) 4930 lA910A 1520 M van oz Faa (Degree of Deacetylation, DD) TagAmiluwiiedovaz (% DD)
% ] % T ' Qs}l dy 3 1o an a I | a
Fa1AoUINTI9UDI % DD 1iN0giznag 70-95 % envuegnunssuas lumsulsgdlaauliiulalas Aezyas iy

do I v J 4 3 a g [} a ' '
WIHWUT 1Az q28 SuNnInszang, 2542) ualusreainnmans drulnaaziion lalasuinzdeil % DD 1N 70 %

vulal (Li et al., 1997)
2. ladu-lalaauluilszmalne

dmsuludszmalneiimanaalaau-laTaanuuudunamaietlnd uadeluduiunsvate ogalsha

] Ay 9 a A d?‘ A =} o 9 a o ' 1 A
Tuwa4 3-5 Ynrmun anwaulavesms iy laau-laTasnumugau imosnnimsiwdwdasusiana sl szmani
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' ¥
anlszaevvedlaau-lalasiu i ldinaanududr lumswannuazdnudelaau-laTawu melulszmennyu

]
a A

4 N v o o A dyy o o AR Ay
iiesnniszme lneasuinglauSenludndagauiziinnga Faldun e iagningadmnssudaiinwu nldende naz
4 1
nldeny maviuasSaquiaril lu1¥lumsnaaladu-lalasu dumsldniwenssssumnamaeldntegludszmalfing
Sy 4 o o A ' PR P U A T o Y A o oday a
3z Towd nazquannniiga vazduilumamuyamuendadual dnnsezih lilgmsaanmsiudmdasuan i lndu-1nla

S s 1 Y v o Y1 Y 1 % @ s 1
auiluesdsznounnanszmalasnale ihldreaamsnaganamsiszninalszme 1@ (08 Suninszin, 2542)

3. msilszgndls ladu-lalaanu Tudumsinuns
S 1 a = o ' a v o 99 99 ¥ = v
awgednaudailagiiununladu-lalamulagminmlszgndldludmmanvas lugduuuiuanaiaiu
Ed

o a o 4 3 a o <
Yuegiuinglsvasduesms1¥ erimu mavh e lumsUniloawdaiuiisuaznanda maii T iuasnszdu uio

FanTaauTavesity mah T ¥ umsilestulsaiia saudsmath 1 Hlugiuuuvesilednm Wudu

3.1 lalasnunumsesaulavesivy
Tugaanan 3-4 1 fidwn lalasnIddundunumadalugumsinsasveslsumalng Taoinyains
vq ¥ < Y] a a A = A Y3 A o
lalddumsnszdumsniaan Tavesie 11ams Angmaassimuaaas g la Tasuamnsnmusasnsenued
1< aa ] < 3 1 a a A a
AR MITOATINVDIAUNAT (Wongchai et al., 2004) 6U3Z8zRAINTIDNVDINAA T AUAL 159m 5T oAy Ta uaziiulTuna
a o Y a PR dgl a v J :)’ csy A A 1 =
nanaah liinuwanda 15 ez du (afia Waning, 2543) uanatimsaouduesvosiisniae In Tasmluuaaznidioz
N TS A a v v Hq v =2 an ¥ an a
uANANY Iuegnuatiaveiy stauazatuvedlalasunly 5910935514 Ia Tagu a5 msmizalgndndie
Y @ o q¥a [ A 9y A q o a Y 9 A
laTasuamisonszquuazdmh lifinansasaonluiyldme 141y wila JUuuy vazanududui
y ' o 4 1y y . o 2 g
mmzay 1103 W laTaanuTasmswunn 1 dlamiunndae lianane (Dendrobium “EISKUL”) Mhmsnzi@euilunan
1 4 Il [
68 gl wudlnlasuannsonszduldinemaiiuinnuseaondedulundleldyiailld 4aln Tasuiuaamadinan
Hviauazanududuaie  fufe ¥ila 70 % DD Oligomeric chitosan AANUTUTU 100 ppm ¥1in 80 % DD Oligomeric
chitosan NANUAUYY 1 10 50 1Az 100 ppm ¥UA 90 % DD polymeric chitosan Ay 10 1ag 50 ppm Haz¥ua 90 % DD
Oligomeric chitosan ANyt 1 ppm dmsulalawurila 70 % DD Polymeric chitosan Ayt 100 ppm tiag 80 %
. . . = ) & Y q9 v Y A Ao oA 4 gy e
DD Oligomeric chitosan 102141 10 ppm 111 dansanszaulinale liatdatiiisiuaondore muuniuld wenvinil
o Y YA Yo a Yy Y A v v A
dawunaelin a5y lalasunnriataznaanududuinadeuaunsneenasn ldisandulugamsnaassniuqui
v kA '
lai'la50'la Tawueenafitfod1Any (Limpanavetch et al.; 2004) wenandidanusisaunmsnaasudosdud lalasunszdy
3 A o 4 g a .
ANMTUTY 10-15 ppm UHaaoM NS 1ML TN INADTY VPO UIUNAIN (Dendrobium formosum Roxb. Ex Lindl) tag
Y
Dendrobium ‘EISKUL’ taziinanom3iay Tnveddue o uueud oaeneeua (Dendrobium crystallinum Rehb.f£) 1agsouiiuis
Y ]
(Paphiopedilum sanderianum (Rchb.f.)) iy TaTasunanududu 10 ppm f]”mwamzé’umimﬂimmmﬁuaau
v y & A Ay o A Aq Y Sa ' Y 9 P "o o
ndae 1909tura198 Al Meilgase s i lumsnaassnlinanensaoudussveandie liae In Tasudremuiu (W
51 antuzy, 2548) dmsumsugdundie lifseaiunSgnuansenin P. bellatulum (Rehb.f) wag P. angthong N1401nms
v kA ) 1
mzideutieelula Taenunanududu 2.5 5.0 10.0 20.0 uaz 40.0 ppm AeWTIMIIIEIgNTWRDMIHUMSTYN 9 7 Fu
IS A 1 EY Yy Y Y o 4 9 ] = A ] d?‘ P!
Wunat 2:8eu wun lalasnuamnsonszqulddundelddinannsensn adelulmi vazlivinaluiluauazenniu 8n
nsf aa ' A ] [ o dy a o 4 1 1
nalimsseatiageaniindle i luganmsnaassniugui 11850 Ia Taau (mians indeaud g2a Sunsnszine uaziam
v A ) v
iwIAAa1, 2546) LazInMsnzideaiiowondie 1anan1e Dendrobium A1891M1511HAIZAT Vacin and Went Nimsian1a

. = Y o o s o 7 ' P
Tags 11Uy Oligomer NANMANTU 5 10 15 20 waz 25 ppm Hasnnimswziaes 1 6 dlad wunIns Inaesuves
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v v 2 A A Yy v ad o A ¥ At Yy v
ndae liassluemsmand la Tasuianududu 15 ppm aziiiminaauiniiga uazanms i lalasunanududu
o ' 1A Vo ' Aa . @ o q ¥ s Y Y A

ananuaivue uanaaeduwud Ia lasuniivua Tuanauu Oligomer amnsodnii 14 Tns Inaosuuoandae 1 1
S w 4 A A gy v y = v A y
Wminaaunigaiiones]d 3 uaz 6 dlai Tuvazins i la TasuniivuaTuana 10 kDa uaz 100 kDa 1dwasogaqn

1 1 v Fa
muddy dmsuminasesinlSouieumwems W la TnsuntivunaTuana 10 kDa inaannnlasndauazainyes
1 09/ @ J d,dy A a Yy 9 u’)’ A a A Y dy = : @
nuanhmingavesIng Inaesuii@esluomsidy lalasnuanududu 15 ppm Meliwaannulaendaziyesiiivimin
2 A, 2 Yy o ¢ 1 s o s A a A a yny
nndu deimamzidesiu 1l 1d 6 a1t uathminaavesIng Inaesulugamsnaassian lalagnuinda 1dnn

A Y 1 AN M Y a I Ao o W o ¥ o o s

nlaendelianngamsnaasii lildidn In Tnsuedrsiivedany aseiudhuduiminaavesIns Inaesulugans
v 1 v I v 1]
naaosay la Tnsuinannn¥os Fanuawnni ganinaaeei 145 la Tasufanududu 10 uaz 20 ppm 06193
@ o w dy A & = Y A a A 4 Ay . . a
WedAy wenvniilumsnaassiuSeuiiouns1dla lnsnuinanainulaenis 1¥es1 uag Oligomer chitosan TumsiAuas
S & A4 4 ) : & A .99 w ¢ v 9
Tuenismzidsaiioe nnududy 15 ppm wui laTaanune 3unuirahliiminaavesins Inaosuueandieliga
v v Y v Fa v Y
niganinaaesi 1ilasula Taenu ludain 6 Tasvhminaavealng Inaesundae 1 1850 In Taanunndesuiniu
= P Y, A Y A o q Yo s A d g 4 £
wniga Tuvazinms1d laTasnunnalaenis Teash ldihmingave s Ins Inaesunuiuiosiige Fa91nnmsnaaes
[ 1 < 1 U A 1 v A 1 g’ %
aenanuaaaliiiun anududu vagvina lwagavedlalasnu tazuratwes  lalasnuiuananiuiinadoimings
voaIns Innesundavlduandiueanll (328 Juninszane uag fu a3, 2547)
NN MU la Tasudinadonsis Ay Tauaz e wuenenuea Lisianthus (Eustoma
% ] 3 a d’l ~ |
grandiflorum (Raf.) Shinn. ‘Kairyou Wakamurasaki’) FevnmsumaavesissiailulaTasuianudutu 1 % (w/v) 1

= o

nan 1 5 Tuaneuilgn uazld TaTaauwauluiagignludasidiu 1% (ww) wud mswawlaTaanuluaaglgniinai v

a

e

AMNE1V980A S1du vuavesly taziniinudsuesduuazaingengamsnaaosh hildsu laTaanuedniiiedidn lu
' k4
dlaniii 8 uaz 11 veamamnzalgn uamsugmaalu lalasudeunilgniiulinaivandanngamsnaassniugy
dyw ' @ o 0 a o £ . < 3 Ao 2‘ @
wonanidamums e Tasuwauluiaglgndsnaniinaild Lisianthus oenaenii3u s mauaen ihmiinvesasn
4
LAZAMATNYBIABNFININYANITNARBIAIUANEIITA1ATY (Ohta etal., 1999) uenInd InTaanudgmirlilszgnd 15
v v Y
swfihmaluana@enru 1hniang Ind (Glucose) Nian Ind (Galactose) Wgn Ind (Fructose) uag 1151 Tua (Rhamnose)
4 Aa a = v
ieAnywaniiaom Ay Tauaznsas19a luNauABNUD Lisianthus WUF Asuka no Asa Mickey Rose 1182 Royal Violet 190
v £ '
Seufeusyriamasniuylula lasnuuazmsorhaariadie 9 inanundedu luvasanaass wazilseuieuium
A a 9 = ) 1 a v A a :‘ ag 9 =} 1
aonanTauududald lalagnumely won wiaiugisnaass siavesiaia uaz35ms 14 la Tawu nadens
1 Y
n3ady Ta wazmalaounasvesdueinauaenuandraiu wu Tumsisaiaen Lisianthus WU g Asuka no Asa Tuihana
i Y
esedufealimaenvuialugndineenuesgaminaassnuny tamaeniug luaisazaierhamaiauniyla Tngunay
] 1 A o A ] :’ a 1 ~ 1
Tina liuanainganisnaassniugu Tuvaziainen Lisianthus W g Mickey Rose usluihanasiianig o iiisndns
Y
@) nIelimsurlylalasmuswnvihmasian q nuiwinavesmaen lufinuuana199ngan1snaaenIgy
[l 32 o A g‘ :I = { = A oy
061915AAA1ABNYDY Lisianthus WHT Asuka no Asa Nugluimiang Ina wSeiina Wyn Inmilesediuded niehiuglurhaia
Y '
wiiaa1a 9 (enduiaanan Iaa) $wnula Taau Tnadmirdinsa31e Anthocyanin lunduaenlulSuminganiga
1 A W o U gl‘ dle 1 d' 1 = 1 =) = 1
m3naassnIUgNedliediny lumsnaassnsafidmunlugamsnaassiugmaenlula Tasnuiissedruner luiinase
) . I Ao o W = v Y o ~q ¥ e '
M3a3719 Anthocyanin 08 1Tied 1Ay Feassiuduiugamsnaaedii i la Tasumalulumlameass wenvniinuiims
[l :’ a 1 1 @ 1 = 1 4 A
uramenludisazaimarsiaais q saunu lalasu uazms1d laTaanuiiesodiufemn Lisianthus W4 g Royal Violet 0

' Ed
Ugnlunainaass wuiivsum Anthocyanin Tunduaeniiudn (Uddin et al., 2004)
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laTagnudatinanemsiay Taveawotist (Gerbera jamesonii Bolus) Tagnuims 1+ la Tasuuneeiisalu
5209 vegetative growth W H¥T01gATY 3 Hou nuineelis s wanly vualy aAnwenvestuaen uazsuseaen
' 4 1
mindumnnAui 11850 1a Tnanuedisiived iy (Wanichpongpan, Suriyachan and Chandkrachang, 2000)
d’l Y A = A a Y
Tumsnaaeudesdu iednuiwaveslalasuninensiauIavesns i (Brassica alboglabra Bailey) u1ay
a = ] a o I o w ~
W3N (Capsicum sp.) Tavminanu'la Tnau (Biochem-2, USHMuanuamus Hndivaaud nfil 9160 ngumnuniuag) inw
) o ¢ & A . q9d o 4 4y v Aa 4 v
Wudu 3.75 7.50 11.25 waz 15.0 ppm Nnddannd iWunar 2 weu wuniwaildihmindamasaeduvesnznninumne 1dga

a A

' 9 " Yo v o Y o 9 ' A n Yo ndycu
mmzum“lu'lmu”lﬂimmu uag mmmﬁvﬂuﬂwwmuamuqammﬂmamammmw"hJ“lmu"lﬂTmmu UDNITNUIINY

s o

A a A J o a Ao o 1o s
oM la Tasuianududu 3.75 ppm Juun Tduzi ldiihminaavesnziuazanugeueansniiala dwadda
=~ I~ ' = 4 D o ' < o ' '

#i 2 fluduldgandims 1t la Tasnuiianudududu q @8 fundnszans, migly aunsddona, tazaumo Arume, 2546)
o v v )
314 la T lugdvedlalama (Chitogel) Anmdud 1.75 % (vv) maulueomismizidouiiose
' v v
Martin et al. medium (1987) 1NOIWIIALIAGOAUDIDIN (Vitis vinifera L. cv. Chardonnay clone 7535) wu1 la Tatnafiaau
Y Y o 1 v o 9 VoA = ~ 1 A " Yo
Wududeinanansasmirlieesejuine lurasanaassiinamenuniga Tasannganmsnaassniuaui luldsnln

A o @ [l

' 9 < o ' A o ' R '
IGI“]ﬂu?JfJN‘JJL!EJﬁ1ﬂﬂJU afm"lﬁﬂmumwmwmi°lﬁ"lﬂ1mmmmumwwﬁ’u%’uqnnm 1.75 % (v/v) ﬂﬂUﬁ\iWﬁiﬁ}ﬂﬂﬂﬂﬂu

a a v Y ' o ' ~ Y 9 ' A v '
Li'lﬁiym‘ﬂI@'Illﬂu'f)ﬂﬂ?'l‘]gﬂﬂ']ﬁﬂﬂaﬂﬂﬂﬁ]ﬂﬂh uaﬂmﬂuaawuaﬂﬂimmuwmmwmu 1.75 % (V/V) mzmﬂmmagu

4
= '

v
nigay Tndvu Imsuanuuwannninlad wagainmsiannuennswu duswude Jahminuisvesseauaziin sauda
9 1 Fa £
waFnmnaue woheguin ldsulalasmimmsaulanie q 919du ganiteguluganisnaassniuguieduy dmsums
o d % oA dy Aa a o a . .-l -2 =
dunsgrindanunduejuinignideslue s nilla lawadwisonaanseendiou (O, production (nmol min ' cm ) HAZAT <
[ J J . 2 -1 Y 4 Y 1 v W o sy
mamsuon laeonlad (CO, fixation (umol m”s ) lamnnaueduluganiugy nazanmsiadamsdunsizidomes
9

wu laTanasunsonszduldduejudunnziuadlduniiudnd e (Barka et al., 2004)

a A Y ] Y 1 a A A Yo a @

lisenumsnaassivaasiiuinms i lalasnuamnsasisananuderieluiish 1d5uas Tangmin
18 (udew) Taedia s 1a Taanuirumsnies@unumnuua 70-200 kGy HANMAYNTY 200 pg/ml A13150aAMTALAY

a Yy 9w : v o o 1 Yy v w a .
oI5 MU NAeN luseAIa T INVBIAUNAIN (Oryza sativa L) 18 75 % wag 45 % awaray daludundrdnned (Triticum
v v Y 1
aestivum L.) 2918 86% t1az 21.38% awd 1wy dnnsdenuinhminuisesaunaisnsaeiai 1450 I Taa Hargani
' v ' 9
gAMINAaeInuAY Taons 1 In Taenunamdudu 100 pg/ml slihmvinuavesdudmazdaiamuiu 8 % uag 41
1 v v Fl
% ey d115 Ia Tasuianuaudu 200 pg/mt dlvihminudeduvesinuazdnaamuiuld 24 % uaz 40 %
AUAIAY (Tham et al., 2001) ua:mﬂmiﬁﬂywmm?mu!ﬁﬂmmﬁuuaswawﬁmm%’nﬂn (Seteria italica (L.) P. Beauv.) i
[ P4
1850 I Taanugas Blexa™ wudtlalasnuamisanszgulidnvhadimsnsyauTanazmsadwwandanaay Tnonisus
< ' = I~ Y o < W Ao
waat1vhadela Tasuidanududulseana 2,000 ppm Wuna 6 $21us Inai lfwaadiniheionsimssen (%
L £ A § . 2 e - Y §) §IN AN o v o qYY A

germination) 1Az A NUTTIA (Vigourindex) ga3u wonant laTagunszauanududuasnandsansadmirlddnhal

v ya < vy 1 vo ) w o o
ﬂ'J’]llqﬂGUfNﬁu "Uu’]ﬂ"ll'fNﬁ'Nl,Lagu']Wuﬂ"’U'E_]\ullflﬂqﬁﬂ?’lm'nv‘h\iqluﬂ!ﬂﬂ’]ﬁﬂﬂa@ﬁﬂ')uﬂqﬂﬁqﬂ]’lﬂﬁﬂqﬂiﬂqnu ﬂfl'l\iﬁuflﬁ'lﬂﬂlu

(Sharathchandra et al., 2004)

1 A
3.2. lalaanunumsnasunaimaas SInenve sy

' 4 v 4
minJaﬂuuﬂaamm’?immmmﬁ%ﬁamﬂuuasmauaﬂﬁumﬂéﬁu‘lﬁmﬂwmnwmﬂﬂ%%ﬂ YU NI

@ o

wasuulasveatladens
2

A Yy AaA o 1o A A o 2 A 9 o Yo Y
ANINAIULINADUNNY umﬁ&mg LU ﬁﬂ?W{]ilﬂﬁﬂﬁ mnﬂaauuﬂawmszﬂuaaﬂuu mammi:mmﬂmumsmmumﬂ

g ' ° aa A ' g o s s A
WLﬂu@Iﬂﬂﬁﬂﬁ\i“]f’m"U’t’NW"lf LU U1 ‘ﬁ']&{]ﬂ'lﬂﬁ LLEN Lla&’ﬂ']“]fﬂ'liﬂ’f)u“lﬂ@@ﬂll"ﬁﬂ ﬂ?ﬁ!ﬂaﬂullﬂﬁﬂﬂlﬂﬂ

17



& A A QY = 2 A &£ A | ' A o A a A gy X
wolsansea il (Hudu lalasuiumsaiytianiishannsodawademsasuutasdnvazneas sinovesiy 1d a4
= 1 Yy 9 ~ 1 19 1 1 = A A A A 1 o
nnmsansmuNgUuuy uazanududuveslalasnuiuanaeiudinademsasunlamieadsinevesisiuanaieny
oon 11/d1e 1y
o Yo a ' o ¢ o o . s
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fananeziiuudTiuanas vennnimInaassnlsiwadved parsley M1n13MNIa8ad) 7 S nntfunen lideslu
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winndudadsdyananszdun1siianuues Protein kinase C (PKC) 14 o619 lsnammsidsusaduoiivyiiaiilung il
Y
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lalamueunsoandaimimelanagmsnaaefauvesls(Psidium guajava L) Wugnanaa 1 Taoiiio

v o { A o o =
mﬁauwavhqwuﬁﬁaumﬁ NAIUVOUNHATNT TU 0. UNI U ﬁ].uﬂiﬂill NUBY 150 IUHAIABAUIU ﬁ'aﬂ"lﬂimmwmm

9
a A

Y 9 Y 2 q9 9 I o P v o & & o ' v A
WU 1 % (w/v) umwﬂmma LﬂUiﬂEﬂ’J‘ﬂﬂmﬂM 10 °C ANUFUTUNNT 85-90 % Lﬂunmmu 3 ‘lf’ﬂllxi NWUN Nﬁl?lﬂllf)@’lﬁ

a U

a an = ;/ @ = 1 = v ¥ a
mswiele azmsnaaeNananal 9NNIEINUDNN ﬂﬁLﬂa’E]ﬁJNaFJiﬂﬂ’JEJIIﬂIW]ﬂu 1 % uag 1.5 % (w/v) BEABNITFYLAY

'
A =

2 1 v H
anuniwiie lddniuaziinzuuugunimmsseusuvesdus Ina (Visual quality) Angaieieunudssnlildmasnlala
) o = a cy ' A Y o Yy 9 9 H ! @ !
a1 Swsumsgadodsmanhaainlag nunmamaeudielaTaanunnszavanududu 1dwa luuanaraiu ua
aunsnaamsgadeasnan ldanigamsnaassniugui luldwdenla Tasu e nauszsae, vey deumar, uaz s

Fo fiaonsail, 2546)
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3.4. Talaaunuanudiumulsansuazmsiuguregaunidsfiaag q
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TusssunadeNsgnina IMINGAUNS d818 9 1w LuaiiGe 51 5o hianneldine Tsa nuiuse lsn
A v o o P v v ¢ a ' . ¥ ¢
wataznszquszuutlostuduesvesis 1lsznoudis maaiwen laduazansali lugilunuaie 4 wu msadreeulad

a a

phenylalanine ammonia-lyase (PAL) upeINumMsa %’Nﬁﬁmﬂgﬂuﬂdu phenolic compounds 1aun lignin i@ phytoalexins

a

) Y
A o @ a a a @ P} AY o . .
(Smith, 1996) iiNeduTamssyanTavesgaunss msairallsauluszuuglquiuauioavoalNsiuy systemic acquired

resistance (SAR) ¥qldun pathogenesis-related proteins (PR-proteins) L8 proteinase inhibitors § WM eEg Sl,uﬂfcjll
¥ Fa ]
reactive oxygen species Lﬁeﬁmwg%aiiﬂﬁm’ﬁu1§ﬂsm“lﬁ’ag‘1uNﬁ‘hﬁﬂé’aﬂmiﬂmﬁmumm‘uu local acquired resistance (01
N " . I Y A = =2 o Yy I a
N13LNA hypersensitive defense reaction Wiy (Agrios, 1997) Nssnumsanemaientusaaliiiui laauras lalaanu
o J ~ o a a
annsonszduszuuilosiunueavesiiyld Tasaduoiyildsylaau-lalaanu azadrueulesilade nazioulaila
9 9
Taauiue (Hirano et al., 1991; Muzzarelli, 1976) panuigooiyast hilinigau Tagniuingad uenaniideaunia
nizduna lnmstlostuauesvesiisriunianssuaumsaie o ina1nieanld d1msu Octadecanoid signaling pathway 1n Ta
P s A Y a v o v Ay 7 Y o 0. qYa 2 2 . . .2 A o qYa
WUINIZAUFAaNT IHINANI ATy I ILENITaa 1AFNI IAAMTINNIUUDA linoleic acid BAUHaATI ITIAANS
v Fd ]
AaY Jasmonic acid Melurad iy Iﬂﬂjasmonic acid receptor ﬁ%”ué?aumunmmamﬂ jasmonic acid %zﬁﬂﬁ'mﬂmiﬂi:é’u
~ a = a [ o 1 [ os/l < 3 a
mMsuaneonuestunelui Ao INAMITUATIZH proteinase inhibitors @10 11] (Doares et al., 1995) Agtinazvinlai lndu
1 F Y 9
uazlnTawu dreliquauifiiu Elicitr AansanszqusznumsiloaiuTsaluiia1d feiiquanialunsiu Elicitor Yuog
o a o Y v a Hq Y a A A a & an /q ¥
nuwiia uazszauanudnduvedlaau-lalasunly siiavesis orguosiiy viavouselsa wazitmslszgnaldas
v 1
VINMIIMNZALAUTAZVOA Slash pine (Pinus elliottii var. elliotii Engelm.) Tag i IaTasunanududy 60
' S A P ) ' ° o Y o = Y A . .
pg/ml usadiyyHaiidunal 24 91109 neuthimsana mRNA uaih ldFdnu1828735 differential display northern blot
. . 1 = ) Y a a =R ] 1 g
analysis LQ1¥ sequence analysis wmw“lﬂTc»']clmmwaﬁvﬂuﬂwmﬂﬂmﬂaﬂuuﬂawm mRNA maiuwaammuiwmwmnﬂu
mRNA V038U NUAIUINEITDNBTL UM T DI UALIBIOINY (Mason and Davis, 1997)
9 F 1 )
lumszideuiioweegululng (Nicotiana tabacum L.) wag Eschscholizia californica Cham iNofNH
v FA
anuamsnlumsaduamiegil Tashmamnzi@eusadiidesrialue1misgas MS 11AMSNAAEINDI N5
= ' . < & A Isa ' A Y a ayy R
nfasunasvesal Conductivity lTuanmsmnzideuiiomonaznelumaalinanomsmunazaamsadeansnaeni 14 Fein
4 4 ' 1 v
msnaaeuan lnTasuasluomsmzi@euiobongululuy wuiims i la Tasuidns 1.0-3.0 mg donsuimiinaa
7~ 0 g Y1 L 1 A . A g 7 2
yorad AWai111A1 Conductivity ¥o301mM1suazmelumaagaun nazanuamnsalumsideniiuveudejuradiuInyy
\ ' & ! \ s 4 4 A o Y Y o 1 oA o qym v ¢
dananonsia Inaveslosouais  guonmaduniu &1la TasunszauanudududinanddinaiIvimsasaou T

A g v A @ { 1 1 @ : o 4 @
phenylalanine ammonia lyase (PAL) tyAu uatiia1# laTawiulusas1funnnin 3.0 mg densurhminaaveuwad ndulvina
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o Y ' 3 0w s A Vi a A ' ' o 3 o
Tunasenudu 061 lsNawd msumaaues E. californica Cham o 19 Ia Taauluaf5umaifigend 0.5 mg aonsuimmin

¢ a ' A . s gy A gy < Vo " A )
AAY0UFAA DHAADNITNNAT Conductivity Y090 1M1tz luaaaiy i gaiu ldodiesias uandunundmsadiees
‘V]ﬁ Elgﬁcluﬂiju benzophenanthridine alkaloids Ao chelerythrine 182 macarpine 1&Toeaq (Brodelius et al., 1989)

namsAnEANyEInIa lumsiiu clicitor voa laduuaz la lagnuaiiadie 9 lumsnszduanudumu
Tsaludnea Tasgravesmsasrsoulad phenylalanine ammonia-lyase (PAL) M31auveuou i peroxidase (POD) M3
] 4 v

avay lignin tazmsnlasuutlasdnpazianeluiazmeusnvelutnied Taeladuuas lalasunldne laauuuy
Chitooligosaccharides Ao (1—>4)-linked 2-acetamido-2-deoxy-Beta-D-glucopy- ranose (GlcNAc) wazlalaau Ao (1—4)-
linked GlcNAc and 2-amino-2-deoxy-Beta-D-glucopyranose (GlcN) Ninundsves degree of polymerization (DPs) 52#314 4-10
waz laTasuuuy N-Acetylated Chitosan NiiA1RAY DPs 3213149 540-1,100 1agdi % DA (Degree of acetylation) (AU 1 % 15
% 35 % 49 % uaz 60 % tieda ladu/laTagnudh 1 lua1uved intercellular space voaludnmanilasalsauas hiliunauwna

! o o a A y a g a2 Y q g W A
WU 24 G]f’]IﬁJ\iﬁa\ﬁ]'lﬂﬂ’]iﬂﬂ GlecNAc NANUUNVU 1,000 pg/ml LLAZHUA1 DPs aNLe 7 "‘qul‘ﬂ ﬁWﬂJWﬁﬂﬂﬁgﬂuiﬁiu"’UW?ﬁwau

Y v b Fa U
POD activity g9 1 lilinadeMsIlisINUe 3 PAL activity @145 GleN in liannsadnihldinamsiiuvesou lminend

£
@

Fansaeariatadnld WonlSsuisusgriinems 19 la Tnsuaiiaaia 9 udr wu lalas1uni % DA #1931 20 % AaNw
' ' v Fa
Wndu 100 pg/ml eun30Fnh i PAL activity 1i0/@an1 POD activities a3 la Tnasuidl % DA Annna135 % yu'll
4 9 v ] 4 '
annsadmilimshauvesivaeseulesigan ualaTasuiil % DA Mnni1 50 % IulTdausamumsiauves
u'lassi POD difivanenuden dvisnlaTaanuiil % DA 11U 35 % Aa N 0.1-100 pg/ml @RNTANTEAUMTIHIN
< v A wy A " = v v oA v
youon lad PAL 1dgatiu'ld ua laTagaunil % DA 11111 60 % NAWANGY 10-100 pg/ml 11U AaNFANTZAUMS
o ¢ o P4 . < 7] . "o ! o
Mmavveweu lmivsaedliinuiula ediglsaaumuinialalasund % DA vy 1 % uag 35 % NAaNuIuTUAA
A oY o 7 c ) v M 7o -
1,000 pg/ml Trailimsiinuveseu lxiniaesanad taznainn 1asnlaTasuludr 12-24 ¥4 eu lasiiaaeasiia
A 4? 'Y ] =3 o ) 4 @ A dgl 3 o 4 @
gy uadwatrul 36 69 48 2 Tus msirauve e lagd POD denuminiu uamsitauveaen la PAL nay
anas uaz lalawuindl % DA 110U 35 % AANUTNTY 100 pg/ml Gad1w13091 17 PAL activity gaunnnamiuy 1 % uaz 60 %
MUy uanduiinansatnlumsiauvesen lui POD dmsumsazay lignin UHaMmTawad wums i laTasund
% DA WY 35 % ansasnih ldinansaau lignin 10u1nNga (Vander et al.. 1998) iuifentumsanyinaves laauuaz
[ 9 1 1 ' v
laTasuniisensang lignin vdasnniiowe lumauiausa ludnaid woiuide i laaun 1dnnuldentnegluzil
1 F
Chitooligosaccharides (GIeNAc) NAMMITUTU 4.0 mg/m] AUV tetramer pentamer 1A hexamer d11TaFMi IFIAAMIAT
A Fa
lignin A39USNUVVVeITREuratylut A 1381 75-80 % uanaru il hiny lu laduasdunIuruuuY monomer lag
v v
dimer § 50 laTaw 11 (GIeN) 734DV monomer dimer trimer LA tetramer 1HNUNTHaADMIA314 lignin Uuludananma
' a2 A B Aa "V w Ty = ' A 0o q Ya o ' o
mauwa 9613 lsnauide 19 laTagnuinll % DD 1A 92.% undnaameluneuii liinamaumandunuNaiTadn
9
i IWTinsa$a lignin 1803 98 % (Barber, Bertram, and Ride, 1989) won11n # InTaanudiinanonisnszqumsiianuues
2 [ ] v
1o la53] Peroxidase Tutiio1go 51004 Horseradish (drmoracia lapathifolia Gilibert) mziaoaluemiamaigas MSRT lag

9 ' 1

wohmsaen lalasuluemsmzidessinfinnududu 100 mgl eunsanszdumsiauveseule Peroxidase fiog

¥y & gy & ' o . "\ v oa A o ¢ 2 = A
molusinligetiuldnielu 48 43 Tue nagnunmsiiauaes Peroxidase 3WAUBoaUNHTIFARIZZIINTUDT 3 Ml
nSeufsunugansnaaosnduqui lu'ldsula Tnwu (Flocco, Pitta-Alvarez, and Giulietti, 2001)

wa I o
TumsdAnmautiamsilu Biotic elicitor voalalawu lumsilesduaueaves Lodgepole Pine (Pinus

contorta Dougl. ex Loud. var. latifolia) Wi la Tasmufinnududn 0.01-2.0 mg/ml dmnsansgduliinamsaiwaisyaogi

1 2 g dy a g A 1 o A o oA J Y_ o
°1uﬂqu monoterpenes %11] U defensive chemicals TagaznuasHuSHUHDIE MR 1R8I ITATIA MU s 1191818
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Vv
wonnniidanu Talasuamnsonszquldduauduniudomsitniiatevesuuaanan letal bark beetle 1@ (Miller,
v
Berryman, and Ryan, 1986) ¥11@ Tutanaved Ia Insudsiinagdensdmirldinanisazaua1swan phytoalexin taznsdud
9 1
msnsyavTaveusei1a TaonuilaTaesuuuy octamer MilansTnsea$19lsenoude hydrophobic aglycon yu1alvg)

Fa 1 ' 1
aunsndnihliilomeau endocarp Y8IHIAWA (Pisum sativum L. cv. Alcan.) 1limsazau Pisatin launniiga se9a91fo
TaTas ' Idonalaends TaTas iy tetramer taz laTasuuuy hexamer MateaieTnseas191sznousie methyl

o o ' da o ' A Yy ¥ Y ' = Y o q Y )
aglycon Mu§19y 0614 15nadanud laTasuianududuiosnii 1.0 mg/g Tuna Tiuslitimsazay Pisatin ovas
Tuvaz'laTaguuuy octamer NateTnsed3191/52noUARY hydrophobic aglycon ¥u1a 1va) 1Az 11U native chitosan

Y] 3 a a dy . . . 4 £ 1 Y

fﬂlﬂiﬂfmﬂﬂﬂﬁl%ii‘l{;!ﬁmiﬁﬂlml%@ﬁ Fusarium solani f. sp. phaseoli blﬂ m'luwualumi“l%"lﬂimmmmu tetramer QS

1 ' Y
hexamer #47N@1M19194Y (Hadwiger, Ogawa, and Kuyama, 1994) 1150 1umsnaasei 1it la lnanulumsnzidsanada
NnaduAiiend1duvea Bristly dewberry (Rubus hispidus L) Wudo1msineau'lalasuianududi 2.0 mg/ml uaz 4.0

) Y @ a L4 £y 1 A n Yo = 1
mg/ml enansadmirlfunadanaaeulosd lysozyme ldunaniganmsnaassin bilasulaTasnuis 1.38 uaz 1.87
' Fd
MU tazonszduliinamsnaaeuland Chitinase 1NUNINTY 2 LAY 31311 AIWAEIRD (Bernasconi, Jolles, and Pilet, 1986)
v v v
fiseaumsaneinedt lalnsueinnsgaeslinnududi 1,000 ppm (w/v) @181508083M15900Y04
' F
uredospore YOSV (Puccinia arachidis Speg.) WAW 91883 (Arachis hypogaea L. cv. TMVT) 18 BnfiamaniulaTaanunig
2
1 A o 1

Y 1o a ' { Yo a 4 1Y 3 o Y
Gl‘iJGlWlLﬂﬂ’mfNﬂﬂuﬁfﬂgqﬂi‘ﬂﬂﬁﬂgﬂﬂ?ﬂﬂﬂﬁ1ﬂﬂﬂﬁ1’f] ﬁnlﬁiﬁ%ﬁﬂﬂﬁmﬂiiﬂllﬂ‘lﬂuﬁﬂ 18 31 DN IBAAMTA3 19

T
o

mlosvosrsiiniildsndan Fumondanausianalasta Taauliuga 24 42109 nuA15 11791194 uredosori nag $11
uredospores A8 sorus anad Tuvazidudaaasi 1850 laTammazgnani TS ina nsa salicylic el
Tagmwizod1etameluiud 12 wdawn'lasolalas Tnvaefivlsuave wou'la] chitinase 1az beta-1,3 glucanase 1
intercellular washing fluid ﬂzqaﬁuiu‘iuﬁ' 8 g 185l udesui 10 S1andias uenviniimsasvaey isoform veq
Lﬂull“ﬁﬂ"ﬁdﬁ 99%¥1AAI8 33 Native Polyacrylamide gel electrophoresis L8 Western blot analysis Wuimu"lcnﬁf?qa 9T HAN
ANYUZVYDY isoform ‘ﬁ@im“lﬂmﬂﬁ}uﬁ"lajllﬁjé"u"lﬂhmu (Sathiyabama and Balasubramanian, 1998)

finsAnNYIMSINA Hypersensitive Reaction 1U804n (Phaseolus wulgaris L. var. Saxa) Tagsiimsvin'lala
17 18010 Antractic Krill innudiidhs 0.1 % (wiv) Tunluvesduiniition 10-14 5u waseuuazudald3umsignaaie
Alfalfa mosaic virus (ALMV) #2833na wawu311n31na local lesions wiludaans TasmsninlaTaaudeums 145 uime 3
F1T19 59 5 u vza@n30aAM3AA local lesions 181D 100 % Lmzmemﬁamﬂmiﬂgﬂdwvﬁa ALMV ¥niimsviulaTagnu
el 1-4 2 Tusazaeliaansiia local lesions 18 50-90 % a61¢lsfams 14 Tasudifanududugant 0.25 %
(wiv) Hurfuiivdedud Tuvaefinis 19 la Tasufnmdaduding 0.1 % (v 1 dmsIeTumsans 1 local lesions
I¢¥oonnn vennniims 1 I Tasfamnduti 0.005.% wi) 18z 0.001-% (wiv ) ansaiililug inaasenisves
msaaiaie 1318 100 18z 97.2 % s ninuludaiaiua i 141113 nAae g 1Az v InM I NAAB AN
awaanselumsdusamsina local lesions Uuluusad 185 laTasm Taesldla Tnaufianudud 0.1 % (wW/v) N4
“lu“lucﬁumﬁq‘ﬁclﬂé’zﬁmﬁumiﬂgﬂdwwﬁa e lui hildsla Tasmifuiinsanaes local lesions thavlszana 50-
93 % v ranludanuai1dlunismanes (Pospieszny and Atabekov, 1989) wennnfimsnuwiemsmlaTasdanm
dtugana oy fammnsadudamana local uag systemic infection fiAnnnmsaaEe a3 e o) 18U ALMY Tobacco
necrosis virus (TNV) Tobacco mosaic virus (TMV) Peanut stunt virus (PSV) Cucumber mosaic virus (CMV) Ui Potato virus X
(PVX) ﬁwuiuﬁmmﬂﬁuﬁéu 7 191 cv. Saxa cv. Fana 112 cv. Signal 5% 11/8a §2&wan (P, sativum L) yazitaslunad

Solanaceae 1% mqucluclvmj var. Samsun NN L@g var. Xanthi nc 81§ 111 (NVicotiana glutinosa L.) YU (Nicotiana paniculata
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% a a o c?;‘ 1 o 3 @
L.) uWoind (L. esculentum L.) 4% Chenopodium quinoa Willd #31sz@nsamlumsdvdauanaanueen liilu 3 521 fo
Y Y Y 1] £
25-50 % 50-75 % Az 75-100 % NaHIuegiuguossiaiyedonas hiahldlumsnaass uazdanuminnereszezinm
v Ty A v o & o 4 o & a . ~
woam3 1 ln Taanuunduisnenasiimslgnaiede Thsa ldumniu anweunsa lumsdudamsiia local lesions 921
L oy ya v o v Y o A o Ay Yo ' S o
wnTduanas wenaniideldinmmaassliniszihdraluvesdudiuiu 4-5 wii nasn 1d5umsvinla Taau aniudn 1
Y ' g ' v
Ju Fuhmsilgnaeie ALMV Idundumidina wunduaan lasumsvulaTasnunanududu 0.01 % (wv) dwnse
o & a : & Ay 1 ve 2 { o
§u8am31Aa local lesions 1aunadunanlu'lasylaTaanu o4 78.6 % uazmaminanududuves laTawuanndwiy 0.0
v v
0.1 118 0.25 % (w/v ) WuN la Taauenansodudansing local lesions TANINDS 93.6 95.7 1AL 99.9 % AINSIRU DANITINLN
v Y 3 v 4 v v
TaTagnunanududv 0.1 % (wv) THEa11500A3UIUAUGINILIAA systemic infection 1A ALMV 104 91.66 % 1311
' Fa Fa
denfSeuieusyrnaivriiame g udmun mslid lalasuaunsadudansiia local lesions suiannmsaaye lya
Tuiswindytiaaa o 1atidse@nsnmnniivwiladu 9 (Pospieszay, Chirkov, and Atabekov, 1991) UBnIAMINARBIIUH?
o { g { 9 ' a o o
Faimsnaaesinaaslimiudilalawiui 18910 Antarctic keill 9811150908050 150 1WTUEHTS (Solanum tuberosum L.)
v ] 4 v 1 9
18 Taenuaifudssignludsemaluuwandiin dssanilyninsaaise Poato spindle tuber viroid (PSTV) aluiou liaw
o oA Y s A 0 q ¥ a W, T e a ' &
Yaggunsaifinbasns1Flumsmzilganazinuines inlimamsoiadeaisdtnauazinamsuns szu1eve 15n 9910015
' 9 i v '
iiianudlewdedana luglulalasunaududu 0.1 % (wv) neuwti lilgiuluveuiudss wuhannsnaamsaa
9 d’lw a 1 Y 1o o A Yo j‘ @ 1 [ @ a d’l Y
T5a'18 wonnnfifanudninmsnulalasuliuaiudsadeunag lasu¥edanaritunal 4 Ju snsoaamsaaiela
v
50-75 % wazutiiimsanludreinlar naannu laTasuuds 1 i wunlalasmdiamnsonszqumstlosiuauies
Ay Y A A Ao o ' ady vo & N o Y o ' a
Yoy 14 93 60 % vosNrnRInMInaaes NdRyWUNMenaslasude viroid lu 1-3 ¥ Tus udmiimsnnla Taegun
Y Y o 1 g Y Y o g A a a ol a & o 1 yyad 1y ° L
anuandudananliunlvvesduiuri sz iidsz@nsnmlumsduiimsaadoninan laanga uadmniimsgnidoun
Y o o o Y o ' ' a a a & o '
AusiudSalduu 5-24 ¥ 79 udrneeiimsiula lasnuaumuinlszansamlumsaansaayedinanizanas
(Pospieszny, 1997)
=3 =) = Y a 5 &~ A 9
nnmsanyulSeuiioums 19 laAunuy Oligomer 10 % DD wag'laTawudadi 92 % DD onszAUNS
9 4 9 a2 R d" dy dy A 1 a a A
a$19 H,0, luiaavosd12en@ cv. Prelude-Sr5 Fudsanuuuvavassluomsmizidouilotogas MS wohmsay lnaunie
v v
laTaguasl)luomisgas Ms 1fuilgalaenis 1a Morpholinoethane sulfonic acid (MES) Amidudu 10 mM taziiinia
2
yInsa 3 % (wiv) annsasmi fiaduesinaiaasie 0,0, ldnnninsiaedluensgas MS 535ua1 1820113 gAT MS
Andios laaunse Ia Taau wazdanuims 1w laduneas laTasnuianududu 1.0 pg/ml @wnsanszqulminansadis
v
1,0, ldgagandiendeiy vennniidunusnii vuiaves lumanala Tnamufinademssniiinisna oxidative burst Tngw31
A A~ ] =~ Y v o 9 Ya o e v ' =
laaunii TnseerF19uuY octamer AANUANTU 1.0 pg/ml a3 lsiing oxidative burst TR pentamer NI
IWUFUIRSIN (Ortmann et al., 2004)
v e ~ - 0): [ v
msnazduna lnmstlosiunuiesvesitylag lalaanuernfariunia Octadecanoid pathway 14 Taean
msfne Tungiiomst var. Castlemart W31 In Taanundiunm 5.0 pg Aodu annsanszqulnluaavesuziomad
9 Fd
131791 Proteinase Inhibitors I gavu Tuvaizieniula Tnanudanszdulbinanmsadhs jasmonic acid JA) Yumelwadlu
o A ' Az ' ~ o £ 9 =2 o v . a o q U A
szauiganInane 2-3 wh aelunaniies 2 1 Tue FendrenasniumsTias systemin magnusnnmsildluuziWomna

a o I ) a [ o 3
inavIaLKa 130 1A3Ua1ININ oligouronides Nennsadnii linamsas e JA 1AunY (Doares et al., 1995) Hannii lala

Y 4
Y o

¥ o q¥Ya . . v A A = A A
ugunsasmi inae systemic resistance °lu@1ummamﬁ“lﬂ 1’]Q‘L!Nﬁﬂ\‘ﬂ‘l«!ﬂ1§ﬂﬂB1Wﬁ"lJEleﬂIW]ﬂu‘l/mﬁlﬂﬂﬁ!ﬂﬂiﬁﬂ
F4 v
Fusarium crown @ root rot 5uﬁmmcﬂmmm%ﬁ Fusarium oxysporum {f. sp. radicis-lycopersici Taems 1% 1la Taaui 1don

a A A < o g ¥ ' cs' Y 9
'1ﬂmwumuJaaﬂﬂﬂuﬂmﬂaaumammzwammn‘ummiﬂwﬂaau wmﬂﬂ&muwmmwmu 0.5 e 1.0 mg/ml
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annsnannuiuLsIveImIna Isadina1nd Tae¥aldvinnisanasueasium root lesions tagmsiiszuusnieuysol
a 19 A Ay 1 Yq Y o W < A Ay Yo A a VoA
annduuzvemaluganmsnaassniugui lilaldlalaenu dwmsuwaauzdemsi lasumsndonlaTaanuiisiediuden
1 " Yo dy 1 ) a 1 :1‘ d! dy d'
ug i lasulaTaanulueismziaes wonlalasnuezsreszaomanalsnesn limnin dsnnmsasrvdeuiiotoves
v F4 '
INUTHUNTMITNTIMYeRFes1 nunms ¥ lalasuianududu 1.0 mgmi Jlszaniamgalumsseaamsnsadvla
4 1
Youtes1 Inemevasnnmsiimaassl1d 4-5 Ju wuhsnvewziemalugansnaassi lildsula Taanusziidule
dy a a Vo dy d' ' o A 3 ' A d' Yo '
youFosusyanIansznegn liluileisenedudeninazems ualuuzidomsn 15y laTaguaez luwumsgnsmves
ry ) L A ' s a Py, ' . £
wosuin 1 lwileesines uazwuineas vascular parenchyma ﬂlﬂﬁiWﬂﬂxNﬂiiﬁiiﬁﬁ151Uﬂqu phenolics compound magﬂ,u
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YANIVAY 7.403£1.597" 12.26042.151" | 20.183+3.867" 32.587+7.160° | 44.213:11.448' | 56.193+18.323" | 68.077426.666" | 74.853+31.504"
P80 25 ppm 8.110+1.263" 12.173+1.138™ 17.972+1.401™ 26.271£2.204° 33.958+5.985° 41.7479.032° 47.589+12.098° | 52.628+13.902°
P80 50 ppm 8.197+1.477" 12.680+1.687™ | 19.39340.961"™ | 29.837+4.102°° | 39.00748.448° | 53.240+17.957" | 55.477+23.184" | 60.750+27.704"
P80 100 ppm | 7.353%1.698" 11.93042.099™ | 19.33743.044" | 28.697+3.259™ | 37.627+4.986" | 46.497+9.830™ | 54.347+15.396™ | 58.303+17.586"
080 25 ppm 5.993+0.760° 10.503+1.967 " 17.19742.731" | 29.177£3.570™ | 40.293£5.464" | 53.923+11.758" | 67.193£17.978" | 75.487+22.594"
080 50 ppm 7.733+2.638™ 12.14743.156™ | 17.897+4.309™ | 28.904+5.226™ | 39.25049.639° | 48.833£15.732" | 56.500+22.089" | 58.510+24.505
080 100 ppm 7.533+0.888"° 12.1471.341™ | 20.177+1.939™ | 32.027+3.983" | 43.553+6.566" | 55.017£12.134" | 63.363+19.174" | 68.640+25.097"
UCC*25 ppm | 7.963%1.267™ 12.143£1.855™ | 19.36742.944" | 31.83326.568" | 42.187+10.328" | 53.003+14.806" | 62.884+20.557" | 67.790+25.604"
UCC 50 ppm | 6.940+1.978" 10.807+2.426™ | 16.658+3.787" | 26.682+4.115™ | 36.354+5.769° | 46.550+8.498% | 58.331£11.441° | 65.298+12.882"
UCC 100ppm 6.100£0.896" 11.293+1.262™ 19.857+2.832™ 32.953+5.036" 46.243+8.030" 60.107£12.476" | 73.340£18.478" | 80.707+22.486

*UCC = Uncharacterized commercial chitosan
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FANIUAY 9.1301.080™ 13.293+1.187" 19.607+1.316" 33.107+2.809™ 42.897+4.609" | 46.377+5.424" 53.893+7.754" 55.783+7.604"
P80 25 ppm 9.433+0.594" 14.273+0.741™ 21.297+1.264" 36.880+2.879"™ 46.790+3.619° | 53.097+4.022" 61.127+5.048™ 62.920+5.114™
P80 50 ppm 10.233+0.908™ 15.443+1.516™ 21.437£1.635" 34.267+1.478" 42.853+1.188° 47.180+1.359™ 53.38742.404™ 54.950+2.414"™
P80 100 ppm 9.287+0.210" 13.577+0.360™ 21.100+1.094™ 39.497+4.727" 46.983+6.001° | 57.650+7.106™ 67.267+8.825" 69.133+8.954™
080 25 ppm 8.680+0.364" 13.493+0.323™ 21.600+0.756" 40.790+3.549™ 58.867+4.084" 63.247+7.161™ 71.913+8.363™ 73.800+8.424 ™
080 50 ppm 8.873+0.333" 14.153+1.205™ 19.987+0.874" 32.403+1.547" 40.107+2.346" 45.953+3.064" 52.540+4.445™ 55.180+4.528 "
080 100 ppm 10.180+0.933™ 15.110+1.045™ 22.140+0.939" 36.787+2.377" 48.113+4.433" | 55.563+5.435" 62.327+5.577™ 64.283+5.553"™

ns ns ns ns

UCC*25 ppm 9.657+0.535 14.057+0.648"™ 20.720+0.903 34.993+2.410 44.257+3.286° 50.420+4.180™ 57.673+4.364 59.190+4.333 ™

ns ns ns

UCC 50 ppm 8.817+0.527" 13.973+1.165™ 20.660+1.528 36.550+2.975" 47.767+4.053° | 54.097+5.452 60.503+6.893 ™ 62.340+7.049

ns ns

19.787+1.639™ 33.937+3.561 43.813+5.548° 49.290+7.251™ 55.737+8.680 " 57.517+8.610™

UCC 100ppm 8.503+0.586" 12.907+1.023

*UCC = Uncharacterized commercial chitosan
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YANIVAY
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC*25 ppm
UCC 50 ppm
UCC 100ppm

5.360+0.682"
5.6630.777"
6.270+0.548"
5.787+1.484"
6.287+0.860"
5.545+1.576"
5.720+0.972"
6.290+0.790°
6.777+0.739"
6.025+0.977"

8.895+0.982"
8.763+1.127"™
9.347+0.602"
8.783+2.031"
9.520+1.140"™
8.324+1.857"™
8.767+1.361"

ns

9.643+1.086

10.237+0.886
9.017+1.817™

16.225+1.546"
15.920+1.837"
16.163+1.038*
15.990+3.901
18.267+2.947"
14.674+2.719"
16.210+3.060
17.0601.992
17.450+1.483 "

16.360£1.977"

23.55341.334°
24.660+4.007 "
23.650+1.665"
23.860+5.064
27.387+4.510"
22.29342.962"
22.613+4.892°
24.643+2.291°
24.5030.871"

23.82742.357"

32.115+1.857°
34.147+6.425™
32.347+2.098 "
31.67346.487°
37.250+5.950"
31.272+4.360"
31.994+6.951 "
33.843+1.876"
33.710+1.197"
33.186+1.515"

34.974+1.439"
37.170+7.295
34.927+2.601°
34.34746.485"
41.107+6.289"
34.368+4.233"
34.620+7.456°
36.440+2.073 "
36.890+1.401
36.32042.091 "

37.538+1.533%
40.457+7.749
37.020+3.084°
35.89745.828"
43.527£6.545"
38.277+4.923"
36.700+7.665"
39.31741.921°
39.257+1.194%
39.209+2.808 "

38.016+2.148"
40.72748.295%
37.59042.676"
36.587+6.018"
43.997+7.043"
38.77245.296"
37.180+7.504"
39.69342.472"
39.593+1.392"
39.787+3.169"

*UCC = Uncharacterized commercial chitosan
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FANIUAY
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC*25 ppm
UCC 50 ppm

UCC 100ppm

5.693+0.352°
7.300+0.571°
6.350+0.412%
7.407+0.342"
6.970+0.337%
6.203+0.169"
7.353£0.327"
6.300£0.228%
6.003+0.346"

abc

6.583+0.338

8.633+£0.492°

10.02320.686™
9.060+0.599"
10.593+0.425"
9.977+0.415™
8.997+0.353"
10.133+0.461°
9.213+0.285"
8.857+0.597"

9.560+0.491"

12.977+0.651"
13.370£1.019"
13.343+0.879"
14.330+0.725™
14.357+0.699™
12.973+0.591"
13.347+0.786"
13.240+0.412"

12.820+0.756
14:107+0.590™

20.033+0.690"
20.567+1.089"
20.170+0.889"
21.240+0.722"
21.487£0.721"
20.203+0.536"
20.293+0.839"
20.327+0.396"

ns

19.910+0.781

20.700+0.673™

30.050+1.027"
30.297+2.920™
31.757+2.459"
30.900+2.914"
33.783+2.178™
30.460+1.017"
31.017+3.276"
30.290+0.673"
29.983+1.705"

ns

33.150+2.478

38.817+1.764"

ns

38.000+3.554
40.150+2.609™
37.167+4.210"

ns

41.733+3.014
39.963+1.571"
40.667+3.141"
37.783+2.169"

39.533+2.883
42.933+3.297"

44.783+2.841"

ns

44.533+3.952
44.962+2.973"
41.707+5.374™

ns

48.857+2.624
47.22543.352"
46.472+4.683"
46.025+2.736"

48.193+3.202
46.055+3.664™

457172811
46.029+3.639™
46.102+2.877"
43.417+5.587"
50.067+2.521"
48.067+3.316"
47.727+4.664™
47.550+2.517"
49.217+2.984™

ns

47.81743.950

*UCC = Uncharacterized commercial chitosan
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YANIVAY
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC* 25 ppm
UCC 50 ppm
UCC 100ppm

2.667+0.468%
2.500£0.276%
2.633£0234"
2.53340.207°
2.500£0.374°
2333£0273%
2.810+0.287"
2.767£0.427°
2.300+0.276"

2.70040.562%

4.467+0.450"
4.100£0.469"
4.467+0.350"
4.400£0.310"
4.300+0.329"
4.400+0.379 "
4.667£0273"
4.633+0.638 %
4.067£0.575°

4.733+0.450"

6.400+1.339°
5.208+0.681°
6.033£6.617"
5.700+0.678
6.333+0.961"
5.767+1.612"
6.400+0.894 %
6.433+1.504°
5.417+0.722%°

6.733+0.944"

8.400+1.842"
6.908+1.188"
7.667+2.461"
7.233+0.916"
8.367+1.293"
7.767+2.863 "
8.167+1.439"
8.033+1.786"

7.275+1.364
8.633+1.382"™

10.4672.987 "
8.39241.456"
9.600+3.210"
8.967+1.642°
10.600+2.552"
9.200+3.812"
10.033+2.888 ™
9.767+2.775°
9.583+1.412%

11.267+2.365"

11.833+4.412°
9.417+1.827°

10.200+3.750 "
10.133+2.007™
12.533+3.479 "
9.700+3.659"

10.933+3.477™
10.9333.726 "
11.100+1.696 "

12.867+3.436"

13.200+4.550 "
10.56741.696"
11.567+4.103"
11.200+1.539®
13.933+3.466 "
11.000+5.214 "
12.733+3.935™
12.217+4.429"
12.633+1.685"

14.400+3.791°

14.233+4.725"
11.28342.002"
12.400+4.288%
11.833£1.627°
15.300+3.561"
11.5004.980 ™
13.833+4.146 "
13.167+4.577"
13.208+1.761"

14.967+3.904%

* UCC = Uncharacterized commercial chitosan
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Flanin 4

Fanin 5

Fanii 6

Fanii 7

Fanin 8

YANIVAN
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC* 25 ppm
UCC 50 ppm
UCC 100ppm

2.700£0.211™
2.867+0.240"
2.867+0.099"
3.133x0.251™
3.033+0.222"
2.733+0.152"
2.867x0.133"
2.7330.191"
2.767+0.182"

2.767+0.182"

ns

4.033+0.374
4.200+0.354™
3.900+0.177"
4.967+0.608"
4.867+0.513"
3.833+0.344"
4.200+0.231"
4.000+0.323"
4.233+0.316"

4.200+0.429"

ns

6.000£0.589
6.367+0.601"
5.667£0.267"
7.233+0.971"
7.600+1.223"
5.733+0.412"
6.033+0.451"
5.667+0.389™
6.333+0.497"

5.933+0.593"

ns

8.100+0.719
9.367+0.816"
7.967+0.356"

ns

10.800£1.560

ns

11.033+1.696
9.0001.005"

ns

8.767+0.889
8.467+0.555"
9.267+0.819"

9.133+0.923"

9.500+0.934°
10.567+1.232°
9.433+0.614°
10.500+1.716"
14.167+1.561°
10.26741.052°
10.133+0.994°
9.400+0.501°
10.5000.970°
10.433+1.680°

ns

10.6001.087
11.767+1.741"
10.067£0.799"
13.467+1.937"
14.00042.228™
11.733+1.367"
11.067+0.903™
10.200+0.673"
11.567+0.982"

11.633+1.889™

ns

11.500+0.919
12.667+1.490"
11.133+0.722"
15.500+2.288™
15.6002.406"
12.767+1.397"
12.500+0.894™
11.533+0.588"
12.600+1.841"

11.500+0.919™

12.633+0.944™
15.400+2.294"
12.167+0.782"
16.800+2.220™
16.967+2.403"
14.300+1.500"
13.533+0.967"
12.533+0.563"

13.433+1.006
13.967+1.807"

* UCC = Uncharacterized commercial chitosan
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%A Amavimauludedu (T
mMinaaes danid 1 Slamii 2 Slaiii 3 Sl 4 Slaniii s &laniii 6 Slamiii 7 Slaniii 8
YANIVAN 2.917+0.240" 5.742+0.284" 8.075+0.835™ 9.475+0.794 " 10.517+1.009™ 14.640+9.767™ 12.375+0.980" 12.692+0.692™
P80 25 ppm 2.800+0.379™ 5.733+0.516" 8.333+1.171" 9.567+1.592" 10.800+1.720"™ 11.467+1.787"™ 13.20042.169 ™ 13.467+2.422"™
P80 50 ppm 2.733+0.301™ 5.5330.301" 7.633+0.480 " 8.900+£0.919™ 10.167+1.268"™ 10.800+1.333™ 12.167+0.824 ™ 13.400+2.047™
P80 100 ppm 2.833+0.266 " 5.400+0.632™ 7.500+1.071 " 8.933+1.171" 9.967+0.852" 10.367+0.852™ 11.933+1.366% 12.80041.935™
080 25 ppm 2.800+0.219™ 5.800+0.420™ 7.767+0.427" 9.067+0.977" 10.367+0.612"™ 11.133+0.952™ 13.533+1.967" 14.567+2.584™
080 50 ppm 2.717£0.313" 5.392+0.548" 7.442+0.819" 8.988+0.770™ 10.288+1.085™ 10.845+1.110™ 12.278+1.974" 13.167+1.965™
080 100 ppm 2.767+0.446" 5.367+0.720" 7.367+0.958" 8.667+1.462" 10.208+1.698 " 13.293+7.145"™ 11.550+1.692° 12.417+1.988"™
UCC*25ppm | 2.867+0.242" 5.733+0.501" 7.700£0.303." 8.900+0.502" 10.0330.907" | 14.693+10.433" | 11.867+1.025" 12.700+1.288 ™
UCC 50 ppm 2.867+0.163 " 5.533+0.163 " 7.433+0.320" 8.650+0.644" 9.867+0.589" 14.780£10.933" | 12.333+0.855% 13.100+1.752™
UCC 100ppm 2.878+0.290™ 5.433+0.763 " 7.733+1.048" 9.267+1.553 " 10.467+1.231" 14.932+9.327™ 13.383+£1.721" 13.842+1.616"

* UCC = Uncharacterized commercial chitosan
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%A fundesuiuludedu (luy~
MIinaasd Fanin 1 Fanii 2 Flaia 3 Fanin 4 Flanii s Fanii 6 Fanin 7 Fanii 8
YANIVAY 2.967+0.062" 6.233+0.216" 743301417 8.6330.096" 13.200£0.677" 17.100£0.928" | 21.300+1.469" | 22.133+1.501™
P80 25 ppm 2.967+0.182" 5.567+0.405" 6.767+0.405" 8.033+0.460" 14.167+1.712° 16.700+1.943" 21.367<1.729" 22.433+1.745"
P80 50 ppm 2.867+0.067" 6.000+0.314" 7.567+0.411° 8.767+0.436" 15.633+1.522" 19.467+1.140% 24.717+2.043" 25.800+1.940™
P80 100 ppm 2.867+0.223" 5.767+0.540" 6.567+0.709" 7.808+0.641" 11.300+1.835° 14.50041.968° 19.183+2.879™ 20.400+3.120™
080 25 ppm 3.000£0.000™ 6.200+£0.263" 7.433+0.348" 8.567+0.363" 15.067+1.062° 17.067+1.401" 23.733+1.493™ 24.967+1.404™
080 50 ppm 2.900+0.177" 5.900+0.134" 7.400+0.314° 8.517+0.288" 13.600+1.145™ 17.367+0.860" 21.900+1.489™ 22.933+1.590™
080 100 ppm 2.833+0.187" 5.433+0.454" 6.400+0.549° 7.60040.493° 12.033+1.249" 15.567+1.203" 20.983+2.258"™ 22.067+2.328"
UCC*25 ppm 2.967+0.062" 5.900+0.218" 7.200£0.273% 8.300+0.300" 13.167+0.761% 16.933+1.187" 23.233+1.752™ 22.067+2.328"
UCC 50 ppm 3.067+0.152" 6.133+0.152" 7.467£0.152" 8.567+0.131" 13.367+0.920° 18.033+1.432° 24.433+2.116" 25.533+2.079"
UCC 100ppm 2.900+0.100™ 5.967+0.260" 7.333+0.428" 8.433+0.391° 14.367+0.987" 18.100+1.638" 22.067+1.942" 22.467+1.890™

* UCC = Uncharacterized commercial chitosan
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FANIINAAD

oA oo (N
AUNAYIIUIUADNADAU (ADN)**

Flanin 1

fFlaniii 2

dlanin 3

Fawin 4

Flania 5

Flaniii 6

Flanin 7

Flanin 8

YANIVAY
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC* 25 ppm
UCC 50 ppm
UCC 100ppm

0.000+0.000 ™

ns

0.000£0.000
0.000+£0.000 ™
0.000£0.000™
0.0000.000™
0.0000.000™
0.000+£0.000 ™
0.0000.000™
0.0000.000™

ns

0.000+0.000

abe

2.000+0.681

1.467+0.450"

abe

2.000+0.379

abe

1.900+0.276
1.733+0.575"

abe

1.833+0.686

abe

2.133+0.350
1.933+0.797 "
1.367+0.794°

2.400+0.566"

4.1331.500°
3.18320.760"
3.80040.980“
3.600£0.670°
3.900£0.616%
3.667+0.836"
4.30040.724°
3.967+1.445%
3.250£0.731"
4.700£0.978"

6.600+2.234
4.917+1.266°
5.56741.627%
5.367+1.098%
6.333+1.378"%
5.633+1.903"
6.167+1.046"
5.967+1.874%
5.108+0.797"

7.200+1.528"

8.967+3.477°
6.492+1.509"
7.597+3.168"
7.367+1.857%
9.000+2.383%
7.700+3.626 "
8.200+3.301°
8.400+3.380%
7.375+1.290"

10.067+2.847"

10.767+4.969 "
7.692+1.949"
8.900+4.666"
8.533+2.283 %
11.067+3.184"
8.767+4.549"
9.63343.518"
9.633+4.251™
9.292+1.637"
11.767+3.687"

12.2335.621%
8.84242.295"
10.033+5.416™
9.667+2.153™
13.133%4.175"
9.633£4.940"
11.050+4.726™
11.008+4.603
10.675£1.969™
13.300+4.390"

12.96745.494 "
9.750+2.614°
11.067+4.635™
10.200+1.968 %
13.667+4.217"
10.133+4.971%
12.133+4.530™
11.767+4.622"
®

11.558+1.911
14.067+4.416"

*UCC = Uncharacterized commercial chitosan
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FANITNAAD

e "y
ANVNAYIIUIUADNADAU (ADN)**

Flanin 1

Fanii 2

dlanin 3

dlanin 4

Flanin 5

Fanii 6

Flanin 7

Flanin s

FANIUAN
P80 25 ppm
P80 50 ppm
P80 100 ppm
080 25 ppm
080 50 ppm
080 100 ppm
UCC* 25 ppm
UCC 50 ppm
UCC 100ppm

0.000£0.000™
0.000+0.000™
0.000+0.000™
0.0000.000™
0.000+0.000™
0.000+0.000™
0.0000.000™
0.0000.000™
0.000+0.000™

0.000£0.000™

1.933+0.353"
2.033+0.433%
1.633+0.182°
2.46740.516"
2.533+0.425"
1.400£0.292°
1.967+0.189"
1.733+0.357"
2.000£0.179"
1.800+0.438"

4.067+0.443"
4.500+0.597%
3.600£0.225%
5.300£0.899"
5.333+0.856"
3.533£0.291°
4.067£0.501°
4.067+0.434"
4.333+0.300"
4.100+0.568"

5.967+0.715%
7.133+0.909%
5.40020.225"
8.067+1.593"
9.267+1.712"
6.000£0.602"
6.667+1.176"
5.767£0.623"
7.067+0.665"
6.793+0.976"

8.033+1.132°
9.233£1.153°
7.767+0.472°
9.333+1.823"
13.167+1.732°"
8.100+0.992"
8.633+1.399"
8.233+0.837"
9.100+0.988"

8.767+1.531°

8.567+0.933"
10.300+1.368"
8.800+0.635™
11.933+1.885"
13.133+2.170°
9.467+1.022"
9.900+1.206™
9.167£0.729"
10.133+1.091°
9.600+1.530™

ns

9.600£0.902
11.633+1.578"
9.533+0.665"

12.767+1.867"
14.000+2.018"
10.300+1.096"
11.100+1.144™
9.900+0.704"™

10.733+1.126"

10.333+1.601™

10.800+0.818"
12.73341.606"
10.533+0.679"
13.633+1.800"
15.433+2.090"
11.633+1.038%
12.100+1.203"
10.967+0.707%
11.86741.075°

11.933+1.620"

*UCC = Uncharacterized commercial chitosan
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YANTNATOY AuRAsTIILABNABAY (ABN)*
Fanii 1 Flanii 2 Fanii 3 danii 4 Fanii 5 Flanii 6 Flanii 7 Fanin 8
YANIVAN 0.0000.000™ 2.017£0.560" 5.225+0.769 " 7.742+1.146" 9.325+1.333" 9.833+1.242" 10.308+1.280" | 10.592+1.103™
P80 25 ppm 0.0000.000™ 2.000£0.759" 5.533+1.033" 8.067+1.603 9.833+2.088" 10.433+2.144"™ 11.533+2.208" 11.567+3.042™
P80 50 ppm 0.0000.000™ 2.100£0.329* 5.300:0.415" 7.333+1.136" 9.067+1.588 ™ 9.267+1.343" 9.833+0.880 " 11.100£2.157™
P80 100 ppm 0.000£0.000 ™ 1.900+0.777" 4.967+0.967 7.133+1.033" 8.700+1.430™ 8.733+1.164"™ 9.566+1.141° 10.500+1.378™
080 25 ppm 0.0000.000™ 2.300+0.486 " 5.567+0.967" 7.967+1.261" 10.000+1.327™ 10.333+1.506" 11.333£1.628% | 11.867+2.286™
080 50 ppm 0.000+0.000 ™ 1.625+0.916" 4.683+0.952" 7.155+0.928" 9.378+1.519" 9.845+1.635" 10.545+1.246" 10.92242.284™
080 100 ppm 0.0000.000™ 1.900+0.415 " 5.067+0.969" 7.567+£1.945™ 9.14242.694 ™ 9.000+2.456 "™ 9.633+1.916" 10.192+2.597™
UCC*25 ppm 0.0000.000™ 2.067£0.532% 5.133£0.163™ 7.500£0.415™ 8.800+0.748" 9.100£0.978 " 9.933+1.017% 10.667+1.360™
UCC 50 ppm 0.000+0.000 ™ 2.067+0.516" 4.8330.480" 7.0000.885" 8.533+0.873" 8.867+0.393" 9.567+0.612" 10.567+1.293™
UCC 100 ppm 0.0000.000™ 1.767+0.753 " 5.000+1.004 " 7.467£1.171" 9.258+1.038" 9.942+0.820" 10.550+0.632% | 11.308+1.157™

*UCC = Uncharacterized commercial chitosan
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YANIVAY 0.000£0.000" 1.467:0.123" 4.633+0.228" 6.667+0.240" 10.633:0.530° | 15:500+1.021° | 18.283+1.149™ | 18.967+1.184"
P80 25 ppm 0.000+0.000™ 1.267£0.240° 3.967£0.605" 6.100£0.526" 10.800+1.578" 14.033+1.932" 18.617+1.469™ 19.333+1.530™
P80 50 ppm 0.0000.000™ 1.333£0.161% 4.43340.585" 6.467+0.638" 12.6001.123" 17.067x1.503° 20.733+1.968" 21.833+1.877"
P80 100 ppm 0.000£0.000" 1.200£0:179% 3.550+0.671" 5.683£0.682% 8.633£1.667° 11.60042.420° 16.400+3.130™ 17.533+3.116™
080 25 ppm 0.000£0.000™ 1.600+0.127" 4.700+0.546° 6.767+0.523" 12.033%1.122" 15.367+1.531" | 20.817+1.548" | 21.800+1.757"
080 50 ppm 0.0000.000™ 1.533+0.143" 4.400+0.403" 6.433£0.411° 10.7670.707" 15.767£0.932" 19.467+1.481™ 20.167+1.524™
080 100 ppm 0.000£0.000™ 1.000£0.186° 3.467+0.588" 5.533+0.558° 9.467+1.325% 13.767£1.377° 18.100£2.211™ 18.667+2.258"™
UCC*25 ppm 0.000£0.000™ 1.2670.184™ 4.000+0.278" 6.033£0.270" 10.200£0.604™ 14.433+1.668™ 21.067+1.322" 21.667+1.256™
UCC 50 ppm 0.000+0.000™ 1.500+0.113" 4.300+0.326" 6.233£0.336" 10.833+0.827" 15.933+1.708" | 20.683+1.784" 19.733+1.751"
UCC 100 ppm 0.000+0.000™ 1.333+0.200" 4.267+0.505" 6.400+0.503" 11.900+0.949" 15.633+1.554" 19.083+1.981™ 18.967+2.080™

*UCC = Uncharacterized commercial chitosan
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AN INAADY WU oMAY 9701 % Wugj1lu Yamato Green**
Hminan/dy (A5N) vy (n5%) shwineady (M31) iy (M51)

YANIVAN 45.920+26.333™ 2.743+1.026™ 57.817+11.988" 17.393+3.768 ™
P80 25 ppm 61.540+45.160" 3.045+0.262" 62.827+30.031" 17.023+7.478 ™
P80 50 ppm 33.476+9.926™ 3.52242.246™ 62.075+20.343 ™ 17.420+5.123™
P80 100 ppm 36.870+£19.433 " 3.830+2.704" 45.053+17.727" 12.644+5.059™
080 25 ppm 61.616+41.634" 3.824+1.684" 69.973+22.919™ 19.550+4.864 "
080 50 ppm 24.943+8.038™ 2.225+0.639™ 54.775+25.748 " 17.147+9.116 ™
080 100 ppm 49.248421.699"™ 3.433+0.794" 52.398+29.432"™ 15.640+7.603 ™
UCC*25 ppm 49.046£37.175™ 3.060+1.217" 53.923+19.124™ 15.765+3.900 ™
UCC 50 ppm 33.128+11.062™ 2.980+0.962™ 48.157+4.764"™ 13.730+1.735™
UCC 100 ppm 48.947+7.752™ 4.180+0.511 " 67.002+25.700" 18.498+5.298™

*UCC = Uncharacterized commercial chitosan
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ﬁuﬁﬁmﬁﬂ 9701%** ﬁuﬁ‘f 'qu Yamato Green**

FANTNARDA RA— (A51) Sy (A51) hminaady (A51) S ady (A51)
YAAIUAY 117.281+0.516° 22.978+0.134° 90.628+7.461" 25.979+5.286"
P80 25 ppm 63.6630.137" 22.331+0.068" 93.228+14.017" 35.015+4.280"
P80 50 ppm 56.476+0.310° 14.75240.055" 100.931£12.971™ 30.955+4.671"
P80 100 ppm 215.678+0.292° 51.909+0.293" 73.034+16.619" 20.647+8.508"
080 25 ppm 213.059+0.865" 45.088+0.157" 105.030+11.356" 35.316+6.400"
080 50 ppm 57.352+0.158" 15.4650.022° 98.244+27.551" 18.258+1.368"
080 100 ppm 67.133+0.630° 11.003+0.044' 91.061+15.681" 35.255+3.133"
UCC* 25 ppm 90.042+0.287" 20.713+0.093° 95.110+9.107™ 26.091+5.283"
UCC 50 ppm 54.977+0.290" 18.433+0.061" 106.920+11.102"™ 27.41143.941"
UCC 100 ppm 26.976+1.412' 9.123+0.084' 91.379+15.202" 21.773+11.096"

*UCC = Uncharacterized commercial chitosan
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WuEDWAY 9701% WUBAI|U Yamato Green**
gansnaaed | Ysmnarhneludude | USunanhaeludude | USmanihmeludude | dsmaniimeludude
Winan(©)/au Wminan©)/du inane)du Wminan©)/au
WA, 2547 WA, 2548 W.A. 2547 WA, 2548
FANIUAY 91.876+0.210" 80.404+0.178" 69.874+0.877" 72.210+1.563"
P80 25 ppm 89.427+1.989" 64.923+0.103' 72.435+0.625™ 70.55140.887"
P80 50 ppm 89.9991.560" 73.875+0.152" 71.765+0.979™ 71.766+2.285"
P80 100 ppm 89.964+1.023" 75.93240.157° 70.850+3.819™ 91.718+15.881"
080 25 ppm 89.958+1.434% 78.837+0.066° 71.426+1.236™ 72.11342.604™
080 50 ppm 90.968+0.536" 73.035+0.687° 69.572+1.069™ 77.959+3.924"
080 100 ppm 89.298+1.124™ 83.605+0.147" 68.852+1.819™ 68.689+2.807°
UCC* 25 ppm 89.067+2.028° 76.997+0.055" 70.038+1.104™ 75.677+1.458"
UCC 50 ppm 90.83140.661° 66.468+0.145" 71.487+0.907" 74.549+1.682"
UCC 100 ppm 91.42240.255" 66.098+0.815" 71.529+1.921™ 75.757+3.673"

*UCC = Uncharacterized commercial chitosan
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YANIITNAADY Wugowds 9701 WufauAe 9701 | WuFtlu Yamato Green | Wus@ilu Yamato Green
W.A. 2547 WA 2548 WA 2547 WA 2548
YAAILAN 4.767£3.407" 4.967+0.696" 3.267+0.653 " 4.533+0.300"
P80 25 ppm 2.967+2.189" 5.433+0.510" 3.700+1.049™ 3.975+0.610™
P80 50 ppm 3.600+3.257™ 4.433+0.530" 3.100+0.548 ™ 4.433+0.684"
P80 100 ppm 3.100+1.705™ 6.233+1.016" 3.000+0.716™ 4.000+0.782"
080 25 ppm 3.600+2.090 " 7.233+1.304" 3.567+0.612" 4.733+0.437"
080 50 ppm 4.333+4.200" 4.633+0.567" 3.345+1.063" 4367+0.601"
080 100 ppm 4.467+3.477" 5.367+0.789" 3.375+1.108 ™ 3.800+0.637"
UCC*25 ppm 3.70042.545" 4.967+0.477" 3.267+0.641" 4.267+0.317"
UCC 50 ppm 3.233+1.445" 51500+0.619" 2.833+0.427" 4.500+0.322"
UCC 100 ppm 5.333+2.494" 5.367 £1.260% 3.458+0.555" 3.967+0.688"

*UCC = Uncharacterized commercial chitosan
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YAAIUAY 15.848+3.722" 1.46940.569" 14.507+5.470" 6.649+1.124"
P80 25 ppm 12.917+3.843" 1.231+0.362" 15.894+5.449™ 6.348+0.715"
P80 50 ppm 14.663+4.415 1.43240.637" 16.967+3.754" 6.235+1.137"
P80 100 ppm 13.724+3.331" 1.338+0.437" 18.197+4.856" 7.659+1.307"
080 25 ppm 19.994+8.457" 2.046+1.126™ 16.619+4.255™ 6.264+1.022"
080 50 ppm 14.059+4.173° 1.394+0.508" 16.140+5.401" 6.534+1.369"
080 100 ppm 14.482+3.872° 1.456+0.524" 16.725+5.519" 6.179+0.964™
UCC*25 ppm 14.88242.999" 1.555+0.468" 16.829+4.790" 6.322+1.157"
UCC 50 ppm 14.479+2.306" 1.400+0.375" 15.292+5.608™ 6.068+1.589"
UCC 100 ppm 16.993+3.911% 1.606+0.620" 17.999+3.735" 6.377+1.129"

*UCC = Uncharacterized commercial chitosan
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FANIUAN 12.914+1.754" 3.388+0.467" 18.102+1.305™ 2.984+0.346"
P80 25 ppm 4.13940.381° 2.963+0.275" 18.355+1.817" 3.76240.364"
P80 50 ppm 7.03940.715% 2.56040.249" 18.33440.759" 3.090£0.077"
P80 100 ppm 15.341£1.695" 5.659+0.633" 16.546+2.123" 1.717+0.897°
080 25 ppm 16.137+2.909" 4.910+0.888" 17.719+1.289" 3.117£0.630"
080 50 ppm 6.42440.973° 2.520+0.398" 19.701+1.040™ 3.23240.538"
080 100 ppm 6.260+0.850™ 1.266+0.180° 18.842+1.222" 3.55140.481"
UCC*25 ppm 9.868+0.730" 3.058+0.235" 19.666+1.225" 2.972+0.310%
UCC 50 ppm 4.7830.674" 2.670+0.357" 19.921+1.388" 2.963+0.738"
UCC 100 ppm 3.188+0.407" 1.52740.284° 17.399+0.623" 2.54440.799"

*UCC = Uncharacterized commercial chitosan
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YANILAY 100.0+0.000"™ 100.0+0.000 " 91.967+4.083" 86.667+8.165" 73.33348.165" | 68.333+14.720" 65.000+8.367" 61.667+19.408"
P80 25 ppm 100.0+0.000™ |  100.0+£0.000™ 91.667+9.832" | 81.667+17.224" | 61.667+21.370" | 53.333+21.603" 48.333£17.224° 45.000+15.166™
P80 50 ppm 100.0+0.000™ 100.0+0.000™ 98.333+4.083" 90.000+15.492" | 78.333+11.691" | 68.333+18.349" 63.33317.512" 60.000+14.142"
P80 100 ppm | 100.0£0.000™ 100.0+0.000™ 95.000+8.367" 88.333+14.720™ | 78.333421.370" | 71.667+19.408™ 66.667£20.656" 66.667+20.656"
08025ppm | 100.0£0.000™ | 100.0£0.000™ | 90.000£10.955" | 76.667+12.111° | 70.000£15.492" | 50.000+20.976" 50.00015.492" 53.333+15.056"
080 50 ppm 100.0+£0.000™ 100.0+0.000™ 95.00+8.367 " 86.667+13.663" 85.000+16.432" 83.333+19.664" 73.333+27.325" 76.667+19.664"
080 100 ppm | 100.0£0.000™ 100.0+0.000™ 91.667+7.528"™ 88.333+9.832" 76.667+16.330™ | 73.333+17.512" 70.00010.955" 65.000£10.488"
UCC*25 ppm | 100.0£0.000™ 100.020.000™ 96.667+5.164" 91.667+4.083" 85.000£10.488" 80.000+15.492" 70.000+10.955" 61.667+11.690™
UCC 50 ppm | 100.0£0.000™ | 100.0£0.000™ | 90.000+15.492" | 90.000+8.944 | 65.000£19.748" | 70.000£18.974" | 70.000+22.804" 55.000+25.884™
UCC 100ppm | 100.0£0.000™ 100.0+0.000™ 91.967+7.528"™ 83.333£10.328" | 70.000£16.733" | 68.333£19.408" 61.667+19.408" 66.66718.619™

*UCC = Uncharacterized commercial chitosan
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d' 3} @ LY A = =3 1«:5' : o A Y . . c{i} = v da = A
M1319N 20 thninvesiindalseuneuty % VDIUIHUNTUAY (% initial weight) VDINTSLIYVVIINUTOULAY 9701 N

= 2 o v ay g o
VUIA 8-10 L]f.ll.lllf]'i/l'lﬂﬁ!,ﬂllﬁﬂEW‘lﬁﬂQﬂ!ﬂﬂ“NW@Q!ﬂunﬁ1 99U

YANITNANDY Lﬂmﬂﬁmﬁfi’mﬁﬂﬁﬂ”
$udi 0 $udi 1 Sudi 2 $ufi 3 Sudi 4
YAAILAN 100.00+£000 ™ 77.875+1.405" 66.393+2.970" 57.908+3.753" 51.205+4.049"
P80 25 ppm 100.00+000™ 80.988+2.510" 75.140+4.286" 67.523+4.011™ 61.670+4.015™
P80 50 ppm 100.00+000™ 83.283+0.952° 74.883+1.153" 68.408+1.487™ 63.028+1.836™
P80 100 ppm 100.00+000™ 82.278+0.659" 72.318+1.594™ 65.005+1.864™ 58.983+1.931™
080 25 ppm 100.00+£000 ™ 80.615+1.172" 70.698+0.793™ 63.050+0.892" 57.135+1.250"
080 50 ppm 100.00+000™ 80.753+0.793" 72.11042.647™ 64.378+2.806" 58.150+2.939™
080 100 ppm 100.00+000 ™ 79.77040.432" 64.090+6.028" 56.968+5.737" 51.458+5.444"™
UCC*25 ppm 100.00+000 ™ 79.785+2.149" 66.598+5.240" 58.928+5.944™ 52.608+6.407™
UCC 50 ppm 100.00+000 ™ 76.24343.856" 66.495+4.380" 59.488+4.760™ 53.818+4.957™
UCC 100 ppm 100.00+£000 ™ 79.308+2.768" 68.835+5.145" 60.880+6.161" 55.223+6.468"
M319T 20 (49)
YANTNADD wlosFusininaa
Suii 5 Suii 6 i 7 $uii 8 $uft 9
YANIUAN 46.025+4.057"™ 41.548+4.952" 37.848+3.468" 33.080+3.214" | 29.450+3.363"
P80 25 ppm 57.065+4.179™ 53.040+£2.428" 48.830+4.877" 44.405+5.108™ 40.778+4.841™
P80 50 ppm 59.035+2.158™ 55.183+4.084" 51.655+2.405™ 47.508+2.806™ 44.200+2.824™
P80 100 ppm 57.742+5.080™ 53.285+2.538" 49.475+3.780™ 44.5554+3.151™ 39.988+3.256"
080 25 ppm 52.498+1.667" 48.060+2.662™ 44.083+2.688™ 49.488+4.929™ 42.145+2.345™
080 50 ppm 54.210+2.624" 4924544262 45.720+2.689" 36.645+4.608™ 33.333+4.455"
080 100 ppm 47.225+5.152"™ 41.993+6.201™ 39.200+4.084™ 35.198+3.682™ 31.803+3.509™
UCC*25 ppm 47.823+6.552" 43.505+4.612™ 39.855+6.259" 35.218+6.110" 31.638+6.347"
UCC 50 ppm 49.475+5.038" 45.28846.598™ 41.663+4.610™ 37.33044.353" 33.948+4.477"
UCC 100 ppm 48.923+7.043" 43.500+3.518" 39.573+6.597" 34.445+6.309" 31.113+6.408"

*UCC = Uncharacterized commercial chitosan
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YANILAY
P80 50 ppm
080 50 ppm

UCC*50ppm
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0.1195+0.0877
0.1257+0.0250 ™
0.1322+0.0618 ™

ns

0.1215+0.0917

0.1172+0.0745 "
0.12120.0903 ™
0.1055+0.0713™

0.1764+0.0198"

ns

0.1021+0.0783

s

0.1643+0.1151

0.1695+0.0961

0.1197+0.0366 "

0.2428+0.0383 "
0.1947+0.0760 "
0.1898+0.0385™

0.1765+0.0429 ™

0.1618+0.0883 *
0.0807+0.0342 °
0.0308+0.0416°

0.048140.0315"

0.0995+0.0531 "
0.0407+0.0275 "
0.0566+0.0111™

0.0416+0.0502 "

0.2201+0.0217"
0.1215+0.0462"
0.050120.0527"
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*UCC = Uncharacterized commercial chitosan
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YANILAY 0.0796£0.0731 " 0.1581+0.0775" 0.0943+0.0769 " 0.1910£0.0985 ™ 0.0692+0.0189™ 0.1611£0/0319" 0.0456+0.0400 ™
P80 50 ppm 0.1057+0.1224 ™ 0.1216£0.0344 ™ 0.0487+0.0728 ™ 0.17540.0842 ™ 0.071120.0394 ™ 0.1528+0.0231° 0.0849+0.0940 ™
080 50 ppm 0.0719+0.0648 ™ 0.1301£0.0220 ™ 0.0617+0.0193 ™ 0.1554+0.0483 ™ 0.0846+0.0444 ™ 0.1938+0.0223" 0.0333+0.0223
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*UCC = Uncharacterized commercial chitosan
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FANILAY 96.1654+2.0864™ 98.63690.7694™ 92.03292.0979" 98.3183+0.5802" 94.6108+0.6595™ 94.09621.3891" 95.06111.0096"
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Treatment Day after storage
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Treatment Days after storage
0 3 6 9 12 15

Control 0.0£0.000™ 0.0£0.000™" 0.0£0.000™ 0.0+0.000™ 2.5+2.500" 2.5+2.500™
Chitosan 5 ppm 0.0+0.000™* 0.0£0.000"* 0.0£0.000"* 0.0+0.000™* 0.0+0.000™* 0.0+0.000™*
Chitosan 10 ppm 0.0£0.000™ 0.0£0.000™ 0.0£0.000™ 0.0+0.000™ 0.0£0.000™ 0.0£0.000™
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Chitosan 50 ppm 0.0£0.000™ 0.0£0.000™ 0.0£0.000™ 0.0+0.000™ 2.542.500" 5.042.887"
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Overall appearance (point) + SE
Treatment Day after storage
0 2 4 6 8 10
Control 9.0+£0.000 7.0£0.000 5.0+0.000 3.0£0.000 3.0+£0.000 3.0+0.000
Chitosan 5 ppm 9.0+0.000 7.0£0.000 5.0+0.000 5.0+0.000 3.0+0.000 2.5+0.500
Chitosan 10 ppm 9.0+0.000 7.0+0.000 5.0£0.000 3.5+£0.500 3.0+0.000 1.5+£0.500
Chitosan 20 ppm 9.0+0.000 7.0+0.000 5.0+£0.000 3.5+0.500 3.0+0.000 3.0+0.000
Chitosan 50 ppm 9.0+0.000 7.0+0.000 5.0+0.000 5.0+0.000 3.0+0.000 1.5+£0.500
Chitosan 100 ppm 9.040.000 7.0£0.000 4.5+0.500 4.5+0.500 2.540.500 2.5+0.500
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Treatment Day after storage
0 2 4 6 8 10
Control 0.0579740.006"* 0.03999+0.003" 0.02755+0.002" 0.03525+0.003"" 0.04888+0.005**" | 0.03208+0.002""
Chitosan 5 ppm 0.04425+0.009" 0.03830+0.002"" 0.03090+0.005"" 0.03866+0.003 ** 0.04452+0.007* 0.03849+0.005"
Chitosan 10 ppm 0.03773+0.003" 0.04575+0.001°" 0.02585+0.003" 0.03640+0.002 " 0.04718+0.002" 0.03264+0.003"
Chitosan 20 ppm 0.03775+0.003" 0.04341+0.003"" 0.03237+0.005™" 0.03215+0.007* 0.04322+0.005* 0.03876+0.003"
Chitosan 50 ppm 0.0471120.002""" 0.04999+0.002* 0.03675+0.006™" 0.03754+0.004 " 0.04178+0.002*** 0.02398+0.003"
Chitosan 100 ppm 0.04339+0.002"" 0.04148+0.004™ 0.04195+0.002* 0.02941+0.003 ** 0.04661+0.004 ™ 0.04040+0.006"""
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Total chlorophyll content (mg/g fresh weight) + SE*

Treatment Days after storage
0 3 6 9 12 15
Control 0.08493+0.0150 " 0.05381+0.0147* 0.04238+0.0044 ** 0.03434+0.0054 ** 0.04920+0.0113** 0.02426+0.0015**
Chitosan 5 ppm 0.06033+0.0058*" | 0.05103+0.0039"*" | 0.04583+0.0063*"" | 0.04666+0.0069*"" | 0.04297+0.0118**" | 0.03377+0.0045"
Chitosan 10 ppm 0.06436+0.0073"" | 0.06403+0.0099** 0.03851+0.0037 0.04280+0.0086 ** 0.02630+0.0022** 0.03378+0.0023 ™
Chitosan 20 ppm 0.06251+0.0048*" | 0.05663+0.0070*"* 0.03757+0.0061 ** 0.03212+0.0042 ** 0.02773+0.0015 " 0.030670.0037 "
Chitosan 50 ppm 0.07916+0.0077 " 0.04819+0.0034 0.03586+0.0035 ** 0.04488+0.0018 ** 0.04995+0.0155 0.03190+0.0016"

Chitosan 100 ppm

0.07248+0.0062 *

0.04000+0.0052 **

0.03706+0.0047 >

0.04364+0.0078

0.03676+0.0050 ™

0.02632+0.0033
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L value + SE*
Treatment Days after storage
0 2 4 6 8 10
Control 46.71+0.874™ 48.07+0.551™ 46.91+0.654™ 45.88+0.688 " 46.50+1.147™ 46.14+0.790*
Chitosan 5 ppm 47.83+0.848 ™ 48.69+1.131* 48.45£0.986*" 45.93+0.412™ 46.7241.291™ 47.1540.556*
Chitosan 10 ppm 48.96+1.417™ 49.40+1.796™" 49.09+1.868 ™ 48.14+1.386"" 47.86+1.303™ 49.0241.691™
Chitosan 20 ppm 46.39+0.871" 48.40+0.720"" 46.84+0.679"" 46.89+0.306"" 46.40+0.803 " 47.21%0.766*
Chitosan 50 ppm 49.64+1.527" 50.47+2.059" 50.57+1.667" 48.32+1.240* 48.44+1.354™ 49.32+1.576™
Chitosan 100 ppm | 47.440.576"" 48.93+0.573"" 48.79+0.776™ 46.49+0.112"" 46.85+0.307" 48.0740.294™°
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L value + SE*
Treatment Days after storage
0 3 6 9 12 15
Control 46.75+0.624™ 46.14+0.652" 64.09+0.814™ 46.62+0.625" 47.56+0.449" 46.95+0.215"
Chitosan 5 ppm 48.82+1.336" 45 44+0.710" 65.83+1.137™ 49.85+1.014™ 49.91+0.602™ 49.32+1.220°
Chitosan 10 ppm 46.18+0.823" 42.9140.402° 63.27+0.825" 47.52+1.046" 48.96+1.293" 47.69+1.269"
Chitosan 20 ppm 45.82+0.275" 44.04+0.846" 63.62+0.583" 47.20£0.761"™ 47.6840.380"™ 47.06£0.377"
Chitosan 50 ppm 46.06+1.176" 45.79+0.752" 63.91+0.906 " 47.23+1.660" 47.76+1.347™ 44.9241.223°
Chitosan 100 ppm 47.09+1.469" 47.37£1.944° 64.64+2.014" 48.48+1.841" 49.79+2.029" 48.2942.192°
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a value = SE*

Treatment Days after storage
0 2 4 6 8 10
Control -14.8740.341° -8.99+0.647""" -9.3240.497"" -9.2540.179" -9.7620.499 -7.7840.486 "
Chitosan 5 ppm -14.37+0.477"" -9.9440.592** -9.75+0.722** -9.43+0.206™" -9.83+0.821* -8.21+0.647
Chitosan 10 ppm -14.28+0.854"" -10.04+0.868 ™ -9.86:0.938"* -10.52+0.551™ -9.7240.950™ -8.42+0.743 ™
Chitosan 20 ppm -12.75+0.493" -0.4540.415" -8.96:0.376"" -9.53£0.357"" -8.79+0.280 """ -8.15+0.101 "
Chitosan 50 ppm -13.10+0.728"" -9.82+0.788 -10.00+0.580** -9.490.430"" -9.32+0.438 -8.41+0.475"
Chitosan 100 ppm -12.5140.438" -0.18+0.412" -8.8540.501 " -8.65+0.204"" -8.11+0.344™" -7.70+0.281"
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a value = SE*

Treatment Days after storage
0 3 6 9 12 15
Control -12.8140.419" -11.22£0.418"™ -12.66+0.648™ -13.2140.509" -12.43+0.561" -15.66+0.293°
Chitosan 5 ppm -12.1140.320" -12.06+0.189™ £14.16£0.448™ “14.17£0.354° -13.0240.392™ -14.54+0.294"
Chitosan 10 ppm -11.74%0.673" -11.83+1.310™ -12.68+0.557" -12.31+0.457" -12.50+0.749 ™ -12.67+0.614"
Chitosan 20 ppm -11.60+0.327" -12.77£0.421" -12.40+0.218™ -12.00+0.524" -11.77£0.216™ -12.79+0.283"
Chitosan 50 ppm =10:34:£0.810° -12:23£0.721" -12.15+0:376 " 116120574 <11.900.748 " -14.3920.207"

Chitosan 100 ppm

-13.61+1.558"

-11.47£0.990"

-13.72+1.142"

-13.0320.828"

-12.44+1.076"

-13.95+0.716"
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a value + SE*

Treatment Days after storage
0 2 4 6 8 10
Control 21.03£0.987* 13.44+1.025 " 13.4140.740" 13.2620.169" 14.02+0.880 " 12.13+0.873 %

Chitosan 5 ppm

20.91+1.240™

14.79+1.105 "

14.43+1.357%

13.49+0.418™

14.29+1.422%

13.06+0.949

Chitosan 10 ppm

21.24+1.907™

15.14=1.854"

14.90+1.855"

15.73£1.164"

14.75+1.830"

14.12+1.775"

Chitosan 20 ppm

18.01+0.886 ™

13.69+0.784"

12.82+0.642 "

13.5240.782™"

12.60+0.621"

12.50+0.335 ™

Chitosan 50 ppm

19.201.527*

15.00+1.648 ™

15.47+1.238""

14.10£0.979""

14.16£1.072°

13.82+1.334"

Chitosan 100 ppm

18.17+0.772""

13.77+0.692 ™

13.12£0.752"

12.53+0.294"

12.13£0.327"

12.73£0.417%
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a value = SE*

Treatment Days after storage
0 3 6 9 12 15
Control +16.640.711" +14.58+0.737" +19.06+1.156™ +19.75(£1.047" +18.65+1.145™ +23.62+0.797"
Chitosan 5 ppm +17.65+0.629" +16.46+0.486 " +21.94+0.958™ +21.79(+0.896" +20.56%1.161" +23.61£1.215"

Chitosan 10 ppm

+15.45+1.201"

+14.60£1.725"

+18:35+1.225™

+17:50(1.057"

+18.45+1.540™

+18.44+1.411"

Chitosan 20 ppm

+15.26+0.372"

+15.81£0.540™

+18.49+£0.274™

+17.73(20.792°

+16.83+0.413"

+18.43+0.326"

Chitosan 50 ppm

+13.8621.395"

+15.8441.299"

+18.45+1.035™

+17.30(<1.143°

+17.28+1.686"

+20.97+0.933"

Chitosan 100 ppm

+20.03+3.226"

+15.9842.116™

+21.54+2.483 ™

+20.52(2.134"

420.03+3.446™

+23.2443.188"
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% of initial weight = SE*

Treatment Days after storage
0 2 4 6 8 10

Control 100.000+0.000™ 92.541+0.605" 84.762+0.695" 78.780+1.332" 72.641+1.873" 65.785+2.316"
CaCl,0.10 % 100.000:£0.000™" 96.270+2.073"*" 89.847+2.552" 83.162+2.218" 77.495+2.5017' 71.366:2.867""
CaCl,0.25 % 100.000:£0.000*" 94.842+0.507"" 88.1911.114™° 83.226+0.978" 76.276+2.058°" 70.948+2.153°"
CaCl, 0.50% 100.000+0.000™" 95.804+0.707" 91.7320.908" 87.370+1.304"" 83.117+0.878" 77.555+1.381""
CaCl,0.75 % 100.000:£0.000™" 95.16420.767"" 90.748+0.928" 85.560+1.180" 80.909:1.555"* 75.777+1.608""
CaCl, 1.00 % 100.000:£0.000™" 95.986+0.397""" 91.919+0.866" 86.414+1.446" 82.421£2.157" 78.071+2.430"
CaCl, 2.00 % 100.000:£0.000™" 95.924:£0.345" 91.469:1.268" 86.520+1.588" 80.793+1.137"* 75.98820.653""

CaCl, 3.00 %

100.000+0.000"

95.052+0.552""

89.975+0.906"

85.326+1.518"

abcE

81.003+1.384°

abcF

76.205+2.316

CaCl, 4.00 %

100.000+0.000"

94.760+0.455""

90.469+0.780"

85.834+1.017""

abcE

80.467+0.471

abcF

75.273+0.703"
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% of initial weight = SE*
Treatment Days after storage
0 3 6 9 12 15

Control 100+0.000™" 97.802+0.164™" 96.198+0.630" 94.687+0.374" 92.320+1.074"" 91.116+1.069""
CaCl,0.10 % 100+0.000™" 98.013+0.185" 95.89120.273" 94.527+0.443" 92.0041.043" 91.182:0.908"
CaCl, 0.25 % 100+0.000** 96.92120.307"" 94.823+0.257" 92.73120.278"" 90.228+0.756™ 87.99620.768"
CaCl, 0.50 % 100+0.000™" 95.416+0.400" 93.262:+0.245° 90.85520.182" 89.477+1.119" 88.823+1.247""
CaCl, 0.75 % 100+0.000** 96.677£0.261°" 94.270+0.539° 92.646:0.429° 89.601:0.940" 88.268+0.778""
CaCl, 1.00 % 100+0.000™" 97.44120.197° 95.87120.789"" 93.429+0.693" 90.51520.626™" 89.754£0.573""
CaCl, 2.00 % 100+0.000™" 95.612+0.611°" 94.270+0.962"" 91.075+1.103%" 89.651+1.539" 88.474£1.557""
CaCl, 3.00 % 100+0.000™" 98.333+0.236" 97.609:0.645" 95.069:£0.456" 93.552:+0.606" 90.690+0.431°"
CaCl, 4.00 % 100+0.000™" 96.051+0.403"" 94.1470.809" 91.522+0.551°" 90.0730.710"" 88.651£0.643""
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Disease infection (%) + SE*
Treatment Days after storage
0 3 6 9 12 15

Control 0.000=0.000 0.000=0.000 0.000=0.000 0.000+£0.000" 2.5+2.500 2.5+2.500
CaCl, 0.10 % 0.0000.000 0.000=0.000 0.000=0.000 0.000+0.000" 2.5+2.500 5.0+2.887
CaCl, 0.25 % 0.0000.000 0.000=0.000 0.000=0.000 0.000+0.000" 2.5+2.500 2.5+2.500
CaCl, 0.50% 0.0000.000 5.0+2.887 5.0+2.887 7.5+2.500" 7.542.500 7.5+2.500
CaCl, 0.75 % 0.000:0.000 0.000-0.000 0.000=0.000 0.000+0.000" 7.5+4.787 10+£7.071
CaCl, 1.00 % 0.0000.000 0.000-0.000 0.000-0.000 5.0+5.000" 7.5+4.787 7.5+4.787
CaCl, 2.00 % 0.0000.000 0.000=0.000 0.000=0.000 0.000+0.000" 2.5+2.500 2.5+2.500
CaCl, 3.00 % 0.0000.000 0.000=0.000 0.000-0.000 0.000-£0.000" 0.0000.000 5.0+5.000
CaCl, 4.00 % 0.0000.000 0.0000.000 0.000=0.000 0.000+0.000" 0.0000.000 0.000=0.000
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M1319N 41 ﬁﬂBm&’ﬂﬂi?ﬂQﬂ?ﬂuﬂﬂ (overall appearance) ﬁumﬂizmammﬂm‘lmumiazmmmm%maﬂ“liﬂmmumm

1 o S o { a I~
n’fmﬁ'uma gl LLﬂZ‘Vﬂﬂﬁ!ﬂ‘UiﬂH1ﬁQﬂ!WQM 9 DALY

Overall appearance (point) + SE

Treatment Days after storage
0 2 4 6 8 10

Control 9.0+0.000 7.0£0.000 5.5+0.500 4.0+£0.577 3.0+0.000 3.0+0.000
CaCl, 0.10 % 9.0+0.000 7.0£0.000 6.5+0.500 5.0£0.000 4.5+0.500 3.0+0.000
CaCl, 0.25 % 9.0+0.000 7.0+0.000 6.0+£0.577 4.5+0.500 4.0+£0.577 3.0+0.000
CaCl, 0.50% 9.0+0.000 7.0+0.000 7.0£0.000 6.0+0.577 4.5+0.500 4.5+0.500
CaCl, 0.75 % 9.0+0.000 7.0+0.000 6.5+0.500 5.0+0.000 5.0+0.000 3.5+0.500
CaCl, 1.00 % 9.0+0.000 7.0+0.000 5.5+0.500 5.0+0.000 3.5+0.500 3.5+0.500
CaCl, 2.00 % 9.0+0.000 6.5+0.500 5.0+0.000 2.540.500 2.0+0.577 2.0+£0.577
CaCl,3.00 % 9.0+0.000 4.0+1.000 2.5+0.500 2.5+0.500 1.0+0.000 1.0£0.000
CaCl, 4.00 % 9.0+0.000 5.0+0.000 3.0+0.000 3.0+0.000 1.0+0.000 1.0+0.000
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Overall appearance (point) + SE

Treatment Days after storage
0 3 6 9 12 15

Control 9.0+0.000 7.0+0.000 7.00.000 5.0+0.000 5.0+0.000 5.0+0.000
CaCl, 0.10 % 9.0+0.000 7.0+0.000 7.0+0.000 5.0+0.000 5.0+0.000 5.0+0.000
CaCl, 0.25 % 9.0+0.000 7.0+0.000 7.0+0.000 5.0+0.000 5.0£0.000 5.0+0.000
CaCl, 0.50 % 9.0+0.000 7.0+0.000 7.0+0.000 5.0+0.000 5.0+0.000 5.0+0.000
CaCl, 0.75 % 9.0+0.000 7.0+£0.000 7.0£0.000 5.0+0.000 5.0+0.000 3.0+0.000
CaCl, 1.00 % 9.0+0.000 7.0£0.000 7.0+£0.000 5.0+0.000, 4.5+0.500 3.0+£0.000
CaCl, 2.00 % 9.0+0.000 7.0+0.000 5.0+0.000 3.0+0.000 3.0+0.000 1.0+0.000
CaCl, 3.00 % 9.0+0.000 7.0+0.000 5.0+0.000 3.0+0.000 1.0+0.000 1.0+£0.000
CaCl, 4.00 % 9.0+0.000 7.0+0.000 5.0+0.000 3.0+0.000 1.0+0.000 1.0+0.000
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Total chlorophyll content (mg/g fresh weight) = SE*

Treatment Days after storage
0 2 4 6 8 10

Control 0.05794:£0.004"" 0.04388::0.004 " 0.02519+0.002 0.035910.004" 0.05886+0.004 ™" 0.03663+0.003 "
CaCl,0.10 % 0.05360+0.007" 0.048070.003™"" | 0.03646:0.005™" |  0.03286:0.005™ 0.04351£0.001 """ | 0.041510.002""*
CaCl,0.25 % 0.05013+0.002"" 0.04307£0.003"""C |~ 0.03302:0.006 " 0.02829+0.005" 0.04750+0.002"* | 0.03785+0.003 "
CaCl, 0.50 % 0.05053+0.002"" 0.04857+0.005 """ 0.03416+0.005"" 0.04190+0.006"" 0.04883+0.004 " 0.05303+0.004 "
CaCl,0.75 % 0.05345+0.005"" 0.04491+0.003 " 0.02273+0.004 0.03925+0.006™" 0.04347+0.005" 0.04642+0.004 ™"
CaCl, 1.00 % 0.05322+0.005"" 0.0543140.004°" 0.03558+0.004 " 0.04024+0.007"" 0.04609+0.008""" | 0.04668+0.002"""
CaCl, 2.00 % 0.06408+0.006"" 0.04594£0.002"™ | = 0.03887£0.004™C | 0.04245:0.004™ | 0.05764£0.007""" | 0.04997:0.005 "™
CaCl,3.00 % 0.05544+0.004"" | 0.05595+0.006™"" | 0.04314+0.003 " 0.04043+0.004" 0.07233+0.011"* 0.05309+0.004 "
CaCl, 4.00 % 0.06258+0.007" 0.05908+0.003 **" | 0.05247+0.010™" 0.04195+0.005" 0.04748+0.003""" | 0.04400+0.003 """
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(total chlorophyll content) V840328V eIN RS UeNsavaneunaitew

Total chlorophyll content (mg/g fresh weight) = SE*

Treatment Days after storage
0 3 6 9 12 15
Control 0.03366+0.0041"*" 0.02886::0.0028""" 0.03038+0.0040™"" 0.04606+0.0136™" 0.02474+0.0024" 0.025070.0028"
CaCl, 0.10 % 0.05147+0.0040°" 0.03448+0.0027"" 0.02541+0.0022"" 0.03046+0.0054" 0.0334120.0040" 0.02547+0.0019"
CaCl, 0.25 % 0.04830+0.0039°"* 0.04285+0.0022"*" 0.03344:£0.0048"" 0.03436+0.0027"*" 0.02828+0.0013” | 0.035810.0083""
CaCl, 0.50 % 0.060630.0048"" 0.04508+0.0038"*" 0.03757+0.0067"" 0.04078+0.0071"" 0.03363+0.0067" 0.02777+0.0059"
CaCl, 0.75 % 0.04628+0.0048°"* 0.04195+0.0035"" 0.03557+0.0031"" 0.04209+0.0057" 0.02932:0.0033"" 0.035210.0100™

CaCl, 1.00 %

0.05572+0.0036™"

abcAB

0.04090+0.0039

abB

0.03647+0.0079°

abAB

0.03892+0.0071

0.03706+0.0059"

0.02666+0.0049™

CaCl, 2.00 %

abcA

0.06135+0.0038

0.05201£0.0028"

abC

0.03787+0.0021

0.03102+0.0036""

0.03228+0.0037"

aCD

0.02587+0.0019"

CaCl, 3.00 %

abA

0.06872+0.0077

abA

0.04836+0.0082

0.06026+0.0200™

abA

0.04393+0.0042

0.03580£0.0057"

0.04618+0.0113"

CaCl, 4.00 %

0.07463+0.0086™

abB

0.04821+0.0057

abAB

0.05361+0.0090

aAB

0.05492+0.0068"

0.03627+0.0051"

0.04000£0.0075™

v o o v W A A o A ™= T aa A = = Y  an
*ﬁ’]@ﬂyﬁﬂ“E]’]@\1nf]yﬁa\jﬂ’llamcﬂlwuﬂuﬂuiul!u’)ﬂ\ulaglluguau ml“uﬂj11]llﬁﬂﬁ]@ﬂuﬁluﬂ1\1ﬁﬂﬂ LM@L‘]J?EJ‘]JL‘V]EJ“UG]’JEJ’Jﬁ

DMRT A5£AUANUIFONY 95

61




S S s < ¢
mslasudvesdnnsziRauidginrluasazaaunaidannaslse
o 3w o S A . ~ ¢ Y 9 &
naImMInaaeun s IHNNIzRsUEEITUT Hit 9701 Niumsusaisazasunadounas lsannudnduaiee iy
= = =~ 3 o ~ a =~ ~ = ' ' A =~ o A
a1 5 Wi nszReuTeanusnENguMgll 9 esrwaiFed nsnfasunlasa L Aoudnanad (a151ei 45) Tudui 6 8 uaz
3 o = ' 1A ' 1Y aa 1 = J = ~
10 veemsnusne msnlasuulase L lifinnuuanaesiuniada daumsalasunlaa a Tuua Tduanas (a13199 47)
o A 3 o ' = = = o =~ ~ Y A
TaoTuiud 2 vesmsiusne wuh nszRsudorn 185 umsazaeunaidounas lsanszauanudududosas 0.1 fif1a g
A ; 2 A dAyve ~ 4 o Y 9y a5 4 o y <
ga dunszivuden lasumsazmounafounae lsanszauanududuiosas 4 i a iinga Tuugahevosmsiny
y £ A dAyye = /o Yy g o < \ 2 A dAyye
S nszReuden Idsumsazmennadouaae lsanszduanududuiosas 3 In1a quiige drunszReudenn 185y
= s Y A o A ' o A S o =
aazarunaFounan lsanszauanududuioesas 4 Jia1 a diiige Tasaa Tuiun 2 uag 10 veamanusnw anu
' Y 1 Ao o W aa = 4 A [ P~ o A <
uananiuedeiivediAymneada uua Iuvesmsulasuntlase b Inanausuii (a1319i 49) Taeluui 2 vesmsiny
Snw1 wud nszReuderi Idsuasazaenaadeuaan lsdnszauanududuieoay 0.25 fid1 b geiiqe daunszRouden
Yo = s o B/ama’ =3 A o A 4 A T -
I&svasazaounadounae lsanszduanududuiosas 0.75 1az 4 a1 b diiiga a1 b Tanuuanariuedieiived Ay
naeda

a

1 o = Ad o H e = ' = a o g
druinnszReu@erninusneIMoukal 18 osrwadea 11nms Iaammsnlasud wunmsulasudvesinnsziey

@ealiguuumsnlasunlaswesmanuainsiindendeiumazimmsnlasmalasiiosuineniuluiui 6 vesmsnaasi
' ' 3 A 9 v = < § v A o & = o =
ANNNAINGITUIIN (15197 46, 48, 50) d SV a DanuiluaumndedeandesiudilervesidnnsziReuior og a1a i
A o gy < o A 2 o 4 & o ' o =
mnlasunauiisuaniosnasanisnaaeunuink lagieduganisnaaedluiuinis veamsnusny nuhlanszRey
N o ) ) ¢ Y v ' ~ vy v = '
Fgrgan1snaaeiiumMsusaIsazaeunalNnae lsAANNANTY 0.75 % (wh) aunsansmanuded 13 1dnnige i
' L & y & oA a A ' A g o < L A
UANANIINYANITNATDIAILAN AU bITluInazRoudIdmasnawed Tasienusnyudlunannuae a1 b Jmsnm
1 E4 ' o '
Taoifodugamsnaassluiuiils vesmsnusnum wuhinnszReudoganmsnaasiirumsusaisazatounaifounao

A o Y aa

J Y 9 a A A A o A T ' )
hliﬂﬂ’ﬂll!fl]ilﬁllu 3 % (w/v) NﬂTﬁLWﬁ@QLi]@ﬂuﬁ1ﬂfiﬂ HAZANIINYANITNAGDIAIUANDY NN UITIAYNNAD

a = ' = = AY Yo =~ I @ Y 9 1 o
mM319h 45 msasuudasa L (L value) "U’E]xiﬂi&’!ﬁ'lEJ'UL"UEJ’J‘VI"lﬂﬁ‘lJﬁﬁazﬁﬁluﬂm“]iﬂlJﬂa@lliﬂ‘1/]525ﬂﬂﬂ’J'llJHlllﬂlLlﬁN € HagN

a ~

mstusnfigavgil 9 essiradoa

U

L value + SE*
Treatment Days after storage
0 2 4 6 8 10

Control 46.97+1.255"° 45.311.106 """ 48.24+1.129" 44.62+1.094" 44.58+1.132"" 44.36+0.735""
CaCl, 0.10 % 46.61:0.417" 45:30£0.694 48.31£0.483"" 44440233 44.59£0.672"C 43.79+0.500"
CaCl,0.25 % 46.44+1.043"" 45.76:0.852"° 48.530.964"" 4540+0.952" 45.40+0.682"" 45.73£0.564""
CaCl, 0.50 % 47.25+0.684™" 46.670.720""" 48.70+0.842"" 45.51:1.001" 45511202 45.56+1.003""
CaCl,0.75 % 45.14x0.520"" 43.58£0.411°° 46.85+0.532"" 44.04+0,705""% 41391769 44.4320.561 ™"
CaCl, 1.00 % 46.48+0.611" 45.40£0.409 " 48.46+0.663" 43.59£0.597" 44.23+0.404 ™" 45.41x0.562""
CaCl, 2.00 % 46.34£1.515™ 46.490377"" 47.82+0.590"" 45.43+0.681" 46.25+0.515" 46.21:0.610""
CaCl, 3.00 % 46.59+0.664™" 46.77+0.632"" 47.67+0.762" 45.4120.549"" 46.04+1.700"" 45740962
CaCl, 4.00 % 45.83+0.390" 46.39+0.452""" 47.40£0.166" 45.44+0.348" 45.24+0.391" 44.93£0.520"°
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L value + SE*

Treatment Days after storage
0 3 6 9 12 15
Control 49.27+1.156" 47.77+1.735" 63.69+1.475™ 48.78+1.294™ 49.08+1.493" 48.73+1.249"

CaCl,0.10 % 45.55+0.098°™ 44.23+0.640" 59.25:+0.864" 463120417 46.31:0.517" 45.67£0.474"
CaCl, 0.25 % 46.99£0.266" 44.49+1.471°C 60.87£0.979"" 47331241 48.07+0.278" 48.83+0.766"
CaCl, 0.50 % 47.04£1.002""" 44.88+0.690"" 62.29+0.902"" 47.341.328"" 47.48+1.316" 46.72+1.500"™"
CaCl, 0.75 % 47.85£0.728"" 47.24+1276" 62.81::0.868""" 46.92+1.062"° 47.56+1.388" 47.10£0.627"°
CaCl, 1.00 % 46.15£0.440"° 45.82+0.306" 60.40£0.351"°* 45.17+0.420" 45.80+0.451" 46.51£1.070""
CaCl, 2.00 % 46.23£0.335"" 44.61+0.892" 60.01::0.560"" 45 5440.662"° 45.58+0.787" 44.50£0.782"
CaCl, 3.00 % 46.50£0.962"° 44511371 61.66+1.787"" 455341427 46.74+1.477" 45.9120.967""°
CaCl, 4.00 % 48.5120.876"" 45.78+1.188" 62.15£0.621°" 46.87+1.091"° 47.61£1.296" 47.64+1.358""
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a value = SE*

Treatment Days after storage
0 2 4 6 8 10

Control -13.7940.795" -11.980.543"" -10.27£0.767"¢ -10.09+0.631"" -9.3420.679™"" -7.42£0.539™"
CaCl,0.10 % -14.30£0.192" -12.95+0.225° -10.12+0.401" -10.79+0.278™" -10.110.200™" -8.66+0.234"™"
CaCl, 0.25 % -13.99+0.743" -12.81£0.563 -10.49:0.583™ “10.81£0.635™" -10.14£0.471™" -8.33+0.410™"
CaCl, 0.50 % -15.00£0.482"" “12.53+0.498° <9.78+0.538"" -10.80+0.580™" -9.96+0.794"™" -7.81+0.793™"
CaCl, 0.75 % -13.9120.326" -11.16+0.389™" -9/17+0.492"™"" 9.86+0.341"" -7.55¢1.765" -7.87+0.287""
CaCl, 1.00 % -14.06£0.263" -11.74+0.345™° -10.07£0.401" -10.22+0.411™" -9.940.543™"" -8.8120.306™"
CaCl, 2.00 % -13.9240.634°C -12.10+0.361™" -9.17+0.350™" -11.48+0.294" -11.22£0.691™ -8.590.624™"
CaCl, 3.00 % -14.39£0.431" -12.35+0.443™¢ -9.74+0.463™" -11.55+0.620™ -11.18£0.676™¢ -9.53+0.431°
CaCl, 4.00 % -13.9420.255™ -10.42+0.153" -8.42+0.216" -9.45+0.278" -9.18+0.290™ -7.10£0.202""
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a value + SE*

Treatment Days after storage
0 3 6 9 12 15

Control -12.29£0.412° -13.44+0.913™" -17.6620.454 -15.50+0.290" -14.46+0.344™ -15.62+0.295™
CaCl,0.10 % -11.53£0.534"™ -12.29:0.308™ -17.19£0.215™" -14.48+0.182"™ -13.64£0.184™" -14.74£0.246™
CaCl,0.25 % -12.3940.232* -12.830.605™ -18.0040.718° -14.66+0.217"" -14.77£0.407" -14.99+0.133"
CaCl, 0.50 % -12.83£0.349™ -12.04+0.301"" -15.80+£0.381" -14.42+0.333"" -14.5120.533" -14.59+0.214™"
CaCl,0.75 % -12.33£0.502* -13.64+0.604"" -15.23+0.801"" -15.02+0.424"™" -14.76:0.573" -15.2940.621"
CaCl, 1.00 % -11.29+0.386™* -12.69+0.297*" -15.3240.771% -14.47+0.582"™ -13.83+0.408"" -14.27+0.393™
CaCl, 2.00 % -10.48+0.388"™ -11.89+0.395" -15.10£0.561"" -13.99:0.438"" -12.95£0.209™ -14.48£0.137""
CaCl, 3.00 % -9.63+0.668"" -12.19+0.662"° -13.601.272" -13.64+0.694™ -12.24+0.814" -13.600.747"

CaCl, 4.00 %

-11.03+0.473™"

-11.95+0.878"*"

-14.87+0.893"

-13.67+0.423"¢

abABC

-12.90+0.309

-13.500.561"°
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b value + SE*

Treatment Days after storage
0 2 4 6 8 10

Control 20.45+1.505™ 17.84+1.065"" 15.38+1.200"™ 15351065 14.30+1.178™¢ 12.120.743"
CaCl,0.10 % 20.64+0.258"" 18.36:0.430™ 14.93+0.525" 15.79+0.279™° 14.77£0.349"™° 13.22+0.355"
CaCl,0.25 % 20.23+1.428" 18.66+1.147"" 15.40+1.024" 15.901.134""¢ 14.98+0.815"C 13.13£0.473"
CaCl, 0.50 % 22.38+1.035™ 18.12+0.972" 14.54+1.041" 16.19+1.214™" 15.04+1.504""C 12.96+1.388"
CaCl,0.75 % 19.12+0.632" 15.4120.521" 13.08+0.624™ 13.92+0.502°™ 11.51+2.143" 12.23+1.387"
CaCl, 1.00 % 19.68+0.640™" 16.6320.664"" 14.5140.789" 14.72+0.660"C 14.22+0.635"° 13.60+0.390"
CaCl, 2.00 % 20.30+1.373" 18.26+0.743"" 13.87+0.565™ 17.38+0.620™ 16.83+0.802" 13.60+0.698"
CaCl,3.00 % 20.33+0.821" 17.80+1.013""" 14.22+1.045" 16.86+1.086™"C 16.10+1.248"™ 14.1620.773"
CaCl, 4.00 % 19.38+0.317" 15.26+0.166" 12.70+0.180" 14.3240.336 "¢ 13.89+0.427"° 12.08+0.423"
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b value + SE*

Treatment Days after storage
0 3 6 9 12 15

Control 20.24+2.213" 18.60+1.531" 26.72+0.966"" 24.66+0.996™" 23.50+1.238"™"° 24.14+0.851""
CaCl,0.10 % 15.4120.962"¢ 16.42+0.401° 25.41£0.471° 21.78£0.590" 20.68+0.609"" 22.16£0.522""
CaCl, 0.25 % 16.87+0.485" 18.19+0.602™ 29.08+1.542"" 23.13£0.516™ 24.17+0.651" 23.64£0.762""
CaCl, 0.50 % 17.09+0.809" 16.22+0.656™ 23.60+1.089"" 22.30£1.019™" 22.34+1.237"" 22.62+£0.446™
CaCl, 0.75 % 16.25+0.863"" 18.19+1.140™ 22.20+1.739"* 23.70+1.063"™" 22.90+1.178"" 23201514
CaCl, 1.00 % 14.43+0.748"" 16.26:0.495" 22,611,544 21.61+1.250™" 20.92+0.790"* 21.19£0.859"
CaCl, 2.00 % 13.13+0.498° 15.05+0.681° 22.50£1.307°* 20.44::0.709""" 19.5920.396°" 21.16£0.549"*°
CaCl, 3.00 % 12.80+1.113 16.32+1.375"" 19.94+1.830°" 20.32+1.360"" 18.10£1.459™ 20.55+1.325™
CaCl, 4.00 % 15.51£1.180™¢ 17.26+1.901°* 23.14+2.506"" 21.2121.652°"*° 20.4621.211%4% 21.82+1.573°°

v o [ v o ~ A @ A 1 ' @ aa A =X = Y as
*maﬂnfmmmqﬂqywmmmmmuauﬂuiuummuammuau llummmmﬂ@mﬂuiummm WworlSeuneualens

DMRT N5£AUANUIFONY 95 %

(4

d
wavesasazaeunaraNnan 1sasunumsazaelnlasiudenamnIazNsAe VAU INIEES SINSNUBINIZRUTE

=~ 7 @ 1 1Y ~ @
mﬂmﬁﬁnmwaﬁummiaxmﬂuﬂm%uﬂaa“liﬂmmummvffu%’u 0.50 % 5'Jllﬂ‘]Jﬁﬁﬁ$ﬁ1ﬂ“lﬂ1(ﬂ"’lﬂuﬂ§$ﬂﬂﬂ’ﬂﬂ

a =

Y 9 3 o { I o Y v ' o
VU 20 ppm LﬂUiﬂ‘]eﬂﬁE]mﬂﬂll 9 DAY AT uazwammmia:mmmm%maﬂ"lmﬁﬁmummwmu 0.25 % 33uNUy

q u

9 = a

= Y Y 3w =~ Y c?‘ =~ = =
’msasmﬂ'lﬂT@mumzﬂummwmu 10 ppm INUINEINYUNHY 18 DIAUF ALY nuNinnszReueimsasulas

Y ' @ csy
ATUAN ) AU

= 3 L :ly = ~ = d [
i'ﬂi!“lJi;lfJH!!‘]J’l;]\ﬂﬂ?iuﬂﬁﬂﬂ]ﬂ\iﬁﬂﬂig!ﬂﬂﬂ!ﬂlﬂ?ﬂ!!%‘luﬁ1§ﬁ$ﬁ1ﬂ!!ﬂﬁ!‘lmﬂﬂﬂiz)“liﬂiOuﬂﬂﬁ1ia$ﬂ1ﬂ‘1ﬂiﬂ“h1u

@ 3 o LY g = v A ] = J o
‘I’iﬁﬂﬂ'ﬁ‘ﬂﬂﬁﬁ)\uﬂ'ﬂﬁﬂHWJﬂﬂizlﬁ]UULﬂlﬂ’JWH‘lj‘ Hit 9701 “I/'INTLlﬂﬁlL“]fﬁ"lﬁﬂZﬁRJme%EJiJﬂaﬂHBﬂi’JiJﬂ'U’d'lﬁazaWEJ]lﬂ
<3 = c{;v = A a = ' CC!V = =
T@l“lﬂu L‘]_I‘HL’J@1 5 UM INUINYINTSLIIVIVIINYU TN 9 DAL ALFYE WU ﬂi%Lﬁ]ﬂﬂlﬂJﬂ’)nﬂ‘yﬂﬂTiﬂﬂﬁﬂﬂﬂLL‘N’JI{JIWUEN
:‘ v o 4 = = < 3‘ =) 3 o A CL;V =
u?ﬁuﬂﬂjﬂlﬁﬂlﬂiﬂﬂmﬂﬂlﬂu % VDIUIMUNLTUAUAANAADATLYLLIDNVDINTNUINY (AT NN 51) Iﬂﬂﬂizlﬂﬂﬂ!ﬂ]ﬂ’flﬂluﬂgﬂ
dw = AN Yo = d A T = = :} o Y A =} =3 1<
ﬂﬁﬂﬂﬁ@\i‘ﬂ?ﬂﬂﬂl!ﬂzﬂiglﬂﬂﬂﬂlﬂ?ﬂ‘lﬂiﬂﬁﬁﬁ%’;ﬂ”lﬂl;&ﬂﬁl“])‘ﬂﬂﬂﬂﬁlhliﬂmEN@EJNL@]EJ’J Himinvesindien)Seunemilu %
o w2 ' 4 o 4 o . = g ve
mammumiu&'uqmavmmamamﬁu g TuTui 4 6 8 1Az 10 VYOIMIIAVTNY ﬁ?uﬂﬁzlﬁ]ﬂﬂﬁﬂ?ﬂqéji‘ﬂﬁﬁﬂxiﬂﬂ
= g v = :I @ o A = = < : o A Y o '
Llﬂm‘*]iﬁlllﬂa’i]Vliﬂﬂﬂullﬂ$ﬁ1llﬂ’f]Elﬁﬁaziﬂﬂllﬂiﬁ‘ﬂﬂu llu1ﬂuﬂ"ll’é]\‘iPJﬂLiJE)L’iJiEJ‘]JmEﬂJ!‘]Ju % VBIUTHUNLTUAUAINNYANIT
& 2 o o o A a4 g S o 2 9 o A
NAGBIBDU ] ANDATSISLIATUBINIILINUINE “LH‘WL!ﬂﬂlﬁ)ﬂﬂﬂlm’ﬁ]lﬂiﬂﬂmﬁmlﬂu % ﬂlammumimuimum 46810y 10 U3

o w aa

g o 1 @ ' o { @ y o
NINUINHI ﬁﬂ’ﬂmmﬂﬁNﬂuﬁ]fﬂﬂﬁuﬂﬁTﬂﬂJUVlNﬁﬂﬁﬁi%ﬂﬂﬂ’ﬂm%ﬂnu 95 %

a =

g o ] ' ' g :’ o o

M3nUnEINTZReUTeINguYgl 18 osruwaied WU nszReuTeInamnaassiinul luveuiminin

= = = <4 J o A 9 s o A = A Ay yo

WienfSeuienilu % vouiminGuAuanainaoaszeznVBIMIIADTNE (5190 52) TasnszRep@ern lasuasazais
= Jd 1 = = :’ o o A = = < :’ v A v ' g =

unaennae lsaifisediuder himinvesilniienlSeufeuily % veuhminsudugaininszioudsrlugansnaasa

3 4 o A g o o
mMuguuaznszReude Tuganisnaaesdu 9 luiui 3 6 uaz 9 vesmanuiny Taelinuminy 95.786 93.485 1Az 92.411

65



o w ' < 3’ @ LY 4 = = <3 2‘ o A g o A =3 =
ANAIAY E‘)fJNIl'iﬂGnll rilnvesinalseumewtlu % vouhminsuAuIuiun 3 6 9 ag 12 veIMINUTNEINAN

@ @

uanANNUeENTTsd AN dANTZAUANUTFONU 95 %

a .f’ o LY A ] <3 oy o A g I . dm’ = Ay Yo =
M99 51 hindnvesinodTewtlu % veuhvinisuau (% of initial weight) ‘UE]Qﬂi;“,l,%EJTJL"’UEJ’JT]llﬂi‘]J?fTia%ﬁ"lfJLLﬂﬁL”HﬂiJ

]
=~ a

A o Y 9 ' o { o Y 9 3 o
ﬂﬁﬂqiﬂﬁitﬂﬂﬂ’ﬂmmﬁm 0.50 % i’]llmJi"ﬂiﬁ&iﬁ18‘1ﬂ1ﬁ%1uﬁi$ﬂﬂﬂ’ﬂmmlﬂju 20 ppm HAZINUINHINYUN YU 9 B3

=
LIS
% of initial weight = SE*
Treatment Days after storage
0 2 4 6 8 10

Control 100.000+0.000*" | 95.457+0.696" | 88.080+1.514" | 80.700+1.093" | 74.752+1.576" | 67.095+1.829"
CaCl,0.50% 100.000£0.000"" | 95.257+0.411" | 87.146x0.776" | 79.729:0.997"" | 74.859+1362" | 67.463+0.867"
Chitosan 20 ppm 100.000+0.000*" | 94.809+:0.451"" | 86.947+0.845" | 77.975+0.700"° | 71.276+0.895"" | 62.467+1.153"
CaCl,0.50 % + chitosan 20 ppm 100.00040.000" | 94.247+0.357" | 82.606+1.134° | 76.632+0.611°° | 68.569+1.778" | 60.643+1.564"
CaC1,0.50 % with chitosan 20 ppm 100.000+0.000" | 94.305:0.296" | 80.287+0.683° | 74.919+0.470 | 66.733£1.055" | 59.948+0.834"
Chitosan 20 ppm with CaCl, 0.50 % | 100.000£0.000™ | 94.379+0.984" | 83.439+1332"C | 76.881+1.103°" | 69.518+1.614" | 62.969+1.638"
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DMRT A35£AUANUIFONY 95 %

a g’ o LY A ] <3 oy o Ay - 3 dw = Ay Yo =
M99 52 hininvesinodTewtlu % veuhvunsuau (% of initial weight) "’U’t‘Nﬂ‘iw%fJ‘]JlfUﬂ?ﬂhlﬂiﬂﬁﬁasa"lﬂuﬂﬁmﬂll

s o Y v ' o A o Y 9 3 o =~ A
ﬂaa'lmmzﬂummmmmu 0.25 % i’nm‘umsazma"lﬂT@mummummwmu 10 ppm HASINUINHINYGUN YU 18 93¢

=
LIS
% of initial weight + SE*
Treatment Days after storage
0 3 6 9 12

Control 100.000-0.000"* 95.786+0.172"" 93.485+0.194"° 92.41120.229"" 91.384+0.227"
CaCl,0.25 % 100.0000.000"" 96.720+0.101""" 95.138+0.589" 93.839:£0.652" 90.855+2.267"
Chitosan 10 ppm 100.000+0.000"* 95.126+0.580™ 92.23140.721°* 90.282:+1.245"" 87.533+1.517""
CaCl, 0.25 % + chitosan 10 ppm 100.000+0.000"" 94.599+0.541" 88.903+0.886" 87.31241.039° 83.756+0.977""
CaCl, 0.25 % with chitosan 10 ppm 100.000+0.000* 94.947+0.237" 89.15740.521° 86.796+0.807- 82.757+1.663
Chitosan 10 ppm with CaCl, 0.25 % 100.000-+0.000™ 95.298+0.318" 89.16240.398° 86.028+0.432° 83.094+0.654°"
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%ﬂﬂ?iﬂﬂﬁﬂﬁﬂ’)ﬂﬂmm%ﬂﬁzﬁ]EJ°1JL"ldJﬂiﬁhlﬁ’ﬁﬂﬁﬁa%ﬂﬂhlﬂiﬂ“mumEN?JEJN!@]EJ’JLﬂﬂIﬁﬂ@NLm’Juﬁ 2 YBINMINUINEURIT NN

1 dm‘ = AY Yo = [l = a Z o A S o dm’ =
53) ?I"J“Llﬂﬁﬁil"l]EJUI,"UU’J‘V]llﬂﬁﬂﬁ'liagaiﬂllﬂiﬁf’]ﬂulwENE)EJNL@]EJ’JLﬂﬂIiﬂ@NLm’JuVI 6 YDINITNVINYI ﬂi&’l"l]ﬁml"llﬂﬂslu‘ljﬂﬂ'lﬁ

a o A 3 o ' = = Ay Yo ~ { = =
ﬂﬂﬁﬂﬁﬂ?ﬂﬂﬂlﬂﬂiiﬂiu?u‘ﬂ 12 Y93IMILNUINBYI LLagWnuN ﬂi&’!i]EJ'ULGIIEJ’J‘VIllﬂiUﬁﬁaza']illlﬂIW]ﬂuLWEN@EJ'NL@]EJ’J b\
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Ll]'E]5&“]11!6”115LﬂﬂIiﬂq@ﬂ??‘gﬂﬂTﬁﬂﬂﬁ@ﬁﬁu 9 ﬂEﬂ\‘iﬁuﬂﬁ1ﬂiy7n\1ﬁﬂﬂﬁﬁgﬂﬂﬂ31ﬂl°§ﬂﬂu 95 %

v [ [ v
¢ % a . . . Yo s o v v
3137 53 Wosiyuansinalsn (disease infection (%))V0InszReUeIN IAT UM TazaunaTounas lsanseaUANUTNTY

' @ 1 Y s o A a =
0.25 % ianmJmiazmﬂ“lﬂimmﬁimummvﬁ’uﬂﬁ’u 10 ppm HASINUINEINGUNUHYY 18 DIAUFALHYT

Disease infection (%) + SE*
Treatment Days after storage
0 3 6 9 12
Control 0.0£0.000*" 0.040.000" 0.0£0.000"" 0.0£0.000"" 20.048.165™"
CaCl, 0.25 % 0.0+0.000" 2.5+2.500"" 2.542.500" 5.0+2.887" 17.5+4.787"
Chitosan 10 ppm 0.0£0.000" 0.0+0.000" 5.0+2.887" 12.5+6.292"" 75.0+13.229""
CaCl, 0.25 % + chitosan 10 ppm 0.0+0.000™" 10.0+4.082*"° 10.0+4.082""" 10.0+4.082""" 20.0+5.774"
CaCl, 0.25 % with chitosan 10 ppm 0.0£0.000" 7.5:4.787" 7.5+4.787" 10.0+5.774"" 42.546.292"
Chitosan 10 ppm with CaC1,0.25 % 0.0+0.000" 2.542.500"" 7.5+2.500™ 12.5+6.292"" 30.048.165™
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~ o ~ dw = Ay Yo = I @
AN 54 ﬁﬂ]ﬂm&’ﬂﬂi?ﬂgﬂ?ﬂuﬂﬂ (overall appearance) GllfNﬂi%ﬁ]EJTJLGUEJ’J‘VI]lﬂTUﬁ'liﬁ&’a1ﬂlmm"ﬁﬂﬂﬂaﬂlliﬂ‘ﬂigﬂﬂﬂ’ﬂll

]
~ a

1 [ y @ S o =
WA 0.50 % sawduasazate la Taanunseauanududu 20 ppm wazinusnENgungil 9 ossuasaFod

Overall appearance (point)
Treatment Days after storage
0 2 4 6 8 10
Control 9.00+0.000 7.0040.000 6.00+0.577 4.00+0.577 3.00+0.000 1.00+0.000
CaCl, 0.50% 9.00+0.000 7.0040.000 6.50+0.500 5.00+0.000 4.00+0.577 2.00+0.577
Chitosan 20 ppm 9.00+0.000 7.0040.000 6.50+0.500 4.50+0.500 3.00+0.000 1.00+0.000
CaCl, 0.50 % + chitosan 20 ppm 9.00+0.000 7.5040.500 5.50+0.500 3.50+0.500 2.00+0.577 1.00+0.000
CaCl, 0.50 % with chitosan 20 ppm 9.00+0.000 7.0040.000 5.50£0.500 4.00+0.577 2.00+0.577 1.00+0.000
Chitosan 20 ppm with CaCl, 0.50 % 9.00+0.000 7.0040.000 6.50+0.500 4.50+0.500 2.50+0.500 1.00+0.000

a @ =~ dm’ = Ay Yo = s [
MINNN S55 ﬁﬂHmzﬂﬂiTﬂgﬂWﬂuﬂﬂ (overall appearance) GUENﬂi%ﬁ]EJ‘IJLEUEJ'J‘VIulﬂ’iUi"ﬂiﬁ3ﬁ1EJLLﬂE1LGIfEJilﬂﬁE]ll°JﬂVIigﬂﬂﬂ’ﬂll

]
~ a

' o { o 2 o
lsi’fll‘lgl)u 0.25% i'mmymﬁazaw"lﬂwmuﬁammmmvffm%’u 10 ppm LaZnUINHINGUNHU 18 mmmaﬁma

Overall appearance (point) + SE*
Treatment Days after storage
0 3 6 9 12
Control 9.0£0.000 7.0£0.000 7.0£0.000 5.0£0.000 2.5£0.957
CaCl, 0.25 % 9.0+0.000 7.0£0.000 6.5+0.500 4.0+1.000 1.5+0.500
Chitosan 10 ppm 9.00.000 7.0£0.000 5.0£0.000 2.5+0.500 1.00.000
CaCl, 0.25 % + chitosan 10 ppm 9.00.000 7.0£0.000 6.5+0.500 5.520.500 1.520.500
CaCl, 0.25 % with chitosan 10 ppm 9.0£0.000 7.0£0.000 7.0£0.000 4.0+1.000 1.0£0.000
Chitosan 10 ppm with CaCl,0.25 % 9.0£0.000 7.0£0.000 6.0£0.577 3.5£0.957 1.5+0.500
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Y ] a PO < 1y Yo
M3199 56 Mmiasunilassinanae 15laanariua (total chlorophyll content) Y04nszReUReIN IATUA1TazABLALT N

sa o Y 9 ' Y A o Y v
ﬂaa"liﬂmmummmmu 0.50 % iﬂllﬂUf;ﬁia$ﬁ1ﬂhlﬂIﬁ“ﬁ?u%i%ﬂﬂﬂ’ﬂlﬂﬂlﬁuu 20 ppm

Total chlorophyll content (mg/g fresh weight) + SE*

Treatment Days after storage
0 2 4 6 8 10
Control 0.05742£0.0050 | 0.10077£0.0123"* | 0.05328+0.0062” | 0.05700+0.0054"" | 0.11369+0.0174 | 0.08472+0.0087"""
CaCl, 0.50% 0.0620320.0048" | 0.12102+0.0040™ | 0.05611x0.0045" | 0.06541+0.0033" | 0.122520.0171" | 0.07462+0.0063"

Chitosan 20 ppm 0.05868+0.0055" | 0.10628+0.0160°** | 0.04639+0.0039°° | 0.06191+0.0037°° | 0.12007+0.0224" | 0.08296+0.0036"*
CaCl, 0.50 % + chitosan 20 ppm 0.05671£0.0042" | 0.1211120.0034™ | 0.0448420.0011" | 0.05578+0.0035"" | 0.14482+0.0074" | 0.08552+0.0056'
CaCl, 0.50 % with chitosan 20 ppm | 0.06492=0.0062"" | 0.09901=0.0138"" | 0.05019£0.0039" | 0.04551=0.0012"" | 0.1223620.0179"" | 0.082770.0076"
Chitosan 20 ppm with CaCl, 0.50 % | 0.05589+0.0029"° | 0.12326+0.0034" | 0.05096+0.0020"™° | 0.03773£0.0050° | 0.12934£0.0150"" | 0.07105+0.0062"

v o [ v o ~ A @ A = ' o aa A =X = v as
*maﬂnfmmmqﬂqywmmmmmuaunuiuummuammuau "luum1341mnmmu°luwnam WworlSeuneualens

DMRT N5£AUANUIFONY 95 %

y = a ) 4
M35130 57 msnlasuulaslsuanasTswaaneaviua

=

=]

(total chlorophyll content) ¥p4nIzReU@eIN IA5 VT ITazABUARLTN

aae lsanszauanududu 0.25 % Swiuasazatslalasuiszauanududu 10 ppm nazinusnuInguvgl 18 e

=
LA
Total chlorophyll content (mg/g fresh weight) = SE*
Treatment Days after storage
0 3 6 9 12

Control 0.03582+0.0056™" 0.0338520.0046"" 0.019640.0006™ 0.02107+0.0013" 0.021670.0047"
CaCl, 0.25 % 0.05178+0.0042"" 0.04676+0.0064"" 0.044540.0062"" 0.03765+0.0031**" 0.02670+0.0014""
Chitosan 10 ppm 0.03241£0.0027"*> | 0.038840.0043" 0.01907£0.0015" 0.023810.0040™° 0.021070.0025"
CaCl, 0.25 % + chitosan 10 ppm 0.03221::0.0020" 0.0445520.0014" 0.024730.0033" 0.02427+0.0015™ 0.024410.0028"
CaCl, 0.25 % with chitosan 10 ppm 0.04051£0.0087"" | 0.03382:£0.0020™" 0.02295+0.0040™ 0.03203+0.0070"™"* 0.02630£0.0033""
Chitosan 10 ppm wit CaCl, Ca 0.25 % 0.03040+0.0041"" 0.030250.0043" 0.03074+0.0037* 0.02618+0.0033"™* 0.01759+0.0046™"
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!i_lﬁEJ‘L!LL‘]_]ﬁ\iaﬂﬁ\iﬂﬁﬁ)ﬂi%ﬂw’mﬁlﬂﬂﬂﬁmﬂiﬂHW!ﬂﬁ«!ﬂu (M990 62) Tﬂﬂ ﬂﬁ!,‘]JﬁfJu!,HJﬁQﬂ”l b AR9ATZILLINIUDINITIND

Fam'lidanuuanaiaiunaasa

]
= a

?Jﬂﬂizﬁ?ﬂuﬁmgﬁﬁﬂqumwQu 18 parsaEoa Snanfasunalasm L Aoushansii (ms19d 59)Taeluiud 3
YOIMIAVT N ﬂizn,%ﬂm%ﬂﬂmgﬂmfmﬂaaamnﬂnﬁm L gafiqe dunszieuden IgsumsazamonaaiFounas lsdnay
fudsazarelalasuiim L driiga Az suRof 183umsazanelnTasufissedadenin L qanganINaaesdy 9
Tiufi 6 naz 9 vesmsiiusny Tase L 1ufuit 0 6 naz 9 vesmsiiusnm Sanuuandsediiod iy dawns
Wasuudasd a Aeudrensii (1319 61) Tﬂﬂﬂixﬁ?ﬂuﬁm“lmgﬂmamammuauﬁm a gaNIIYAMINARDIdY 9 Anen
szeznawesmaiusne Tasluiuii 0 6 waz 9 veamaifusny mawdsuudasdh a Sanuuandesaiited iy ms
wasunlase b Aeuansiiguiu Tas mswdsunlasi b aaeaszeznawesmaifiuinm liiauuansaneada

(913199 63)

~ a 1 = =~ A Yo ) sl @ Yy 9
M99 58 Msuasuudasa L (L value) fumﬂi‘mfmmtmn"lm‘nmiazmmmmwuﬂaa"lmmmummmmu 0.50 %

]
= a

' o 1 Y s o
muﬂumﬁaxam“lﬂTwmﬁimummﬁ'u%'u 20 ppm HAZINUINHINGUNHY 9 @Qﬁ?!ﬁ]ﬁaﬁfﬂﬁ

L value & SE*

Treatment Days after storage
0 2 < 6 8 10
Control 43.31:1.784™ 42.16+1.561" 40.11+2.072" 40.9242.210™ 372542373 39.67+2.137"
CaCl, 0.50% 41.91%1.051% 42.03+0.557"" | 402640.324% | 40.56+0.630""" 37.91£1.177°C 39.07+0.472"
Chitosan 20 ppm 42.45:0.884""° | 43.9321.183" | 42.06£1.092" | 412121250 | 38.68:0.835 | 39.76+0.380"°
CaCl, 0.50 % + chitosan 20 ppm 41.67£0.902""° | 431320761 | 40.9240.788"°C | 4022:0.715"° | 38.66+0.283" 39.14:0.890"
CaCl, 0.50 % with chitosan 20 ppm 44.08£1.715"" | 458412280 | 42.4582.664"7 | 41.35+2.480"° | 3841x1.154" | 40.22+1.775""
Chitosan 20 ppm with CaCL,Ca 0.50 % | 40.46+0.325""" | 41.7740.637" | 39.92+0.287"" | 40.26+0.564"" | 36.89+0.605" 38.92+1.031%

v @ 2 v o = = @ A = 1 [ aa A = = 9 ax
*maﬂmmmadﬂqywmmmwmmunuiuummuazuu’mau 'luuﬂmmwmm@ﬂu“lummm worlSeuneuaes

DMRT A5£AUANNIFONY 95 %

a a4 ! 2 A dyge ~ o4 o v v
M1919N 59 ﬂ’]ilﬂaﬂul!ﬂaﬂﬂ’] L (L Value) "’U'f]\iﬂﬁgﬁlﬂ‘ﬂL"UE]'J‘ﬂvlﬂﬁ‘Uﬁ'lﬁagfa1ﬂllﬂﬂLmﬂnﬂaﬂqiﬂﬂﬁgﬂﬂﬂq'lﬂmlumu 0.25 %

1]
~ a

' o 1 o s o
iauﬂumiaxmﬂ“lﬂTmmﬁimummvﬁ'u%’u 10 ppm LHASNUINYINQUNHY 18 mmwaﬁmﬁ

L value + SE*
Treatment Days after storage
0 3 6 9 12
Control 48.04+1.340"™ 47.96+0.354"" 49.321.020™" 48.63£0.862" 48.00+1.160™
CaCl,0.25 % 46.32+1.065"" 46.49+1.111°" 48.07+1.874"" 47.05+0.949"" 46.85+0.614"™"
Chitosan 10 ppm 4524+1.102°" 44.92:+0.863"" 45.34+0.883" 43.28+0.771" 44.52+1.186™
CaCl, 0.25 % + chitosan 10 ppm 44.130.436" 44.65+0.758"" 44.81:0.917" 46.01£2.292"" 4731x1.991™
CaCl, 0.25 % with chitosan 10 ppm 46.42+1.151°" 46.71+1.250"" 45.95+1.047"" 45.45+1.061"™" 45.85+0.952""
Chitosan 10 ppm with CaCl, 0.25 % 48.93+0.687""" 47.57£0.408" 49.91:0.480™ 49.14+0.763"" 49.87+0.512"

v o [ v o ~ A Y a 1 1 @ aa A =X = Y as
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~ A U = =~ Ay Yo = s 1Y Yy 9
M3191 60 Msasuudasal a (a value) ﬂlﬁ)ﬂﬂimﬁ]ﬁmﬁlﬂ’)ﬂllﬂiﬂﬁ'liag’d%lllﬂm“]fﬂllﬂﬁE]lliﬂﬂizﬂﬂﬂ’ﬂm"llll"llu 0.50 %

' Y A o 3 o
saudvasazatela laanunszaunuduyu 20 ppm Az USAN

~ a

nguvgi

9 DIFUBALT I

a value + SE*

Treatment Days after storage
0 2 4 6 8 10
Control -17.300.396" -17.1140.463" -15.49+0.570"™° -15.430.775" -12.81+0.893"" -13.68+1.075"""
CaCl, 0.50% -17.0440.347" -16.75+0.213"" -15.71£0.169* -14.3040.545"™" -13.9240.507"*° -12.98+0.420"*

Chitosan 20 ppm

-17.31£0.063"

-17.27+0.425"

-15.73+0.238"

-15.04+0.490™"

-13.31£0.293"™"

-13.230.465"

CaCl, 0.50 % + chitosan 20 ppm -16.50=0.412™ -16.6120.473" -15.22::0.382" -13.630.591™" | -12.930.309™" | -11.90+0.713"
CaCl, 0.50 % with chitosan 20 ppm | -16.60+0.482""C -16.8320.602" -15.79£0.634™C | -14.16x0.783"" | -12.22+0.516™" -12.030.838""
Chitosan 20 ppm with CaCl,0.50 % |  -16.06:0.328" -15.1940.263" -14.44£0.429™C | -13.15+0.229"" -11.86£0.711"* -11.5040.903"*

v v [ v @ d' = [ A = ' o aa d’ = = 9 ad
*GI’JE]ﬂHiﬂT]el16\1ﬂi]‘]slWﬁﬂ@l'f]m‘u‘m’ﬁllK’JUﬂu]uuu’JﬂQme!u’Juﬂu H],llllﬂ’f]'llluﬁﬂﬁNﬂuﬁluﬂNﬁﬂﬁ WolSeuneuales

DMRT A5£AUANNIFONY 95 %

; 4 : 2 fadife A od
M31397 61 M31)3euualaan a (a value) ¥99052REVAIN ASUATazABLAAITENARD 1TANTLAVA NI UTY 0.25 %

' Y A o J v & 17 A A ~
sawfuasazatelalaanunseduanududu 10 ppm LASINUINEINQUNHY 18 DA UT AT
a value = SE*
Treatment Days after storage
0 3 6 9 12
Control -18.5240.264”™ -17.93+0.363"" -18.35+0.424° -17.40+0.445" -17.19+0.410"*
CaCl,0.25 % -18.03+0.611™" -17.61£0.569™" -18.10£0.728™ -17.08+0.484™ -16.91+0.475™
Chitosan 10 ppm -16.79+0.534"" -16.61+0.435" -16.49+0.346" -15.00+0.312** -15.57+0.573"*"
CaCl, 0.25 % =+ chitosan 10 ppm -16.74+0.212" -16.47+0.366"" -16.40+0.555" -16.50+0.752"* -16.82+0.693"*
CaCl, 0.25 % with chitosan 10 ppm -17.25+0.348™" -17.2340.325"" -16.93+0.287"" -16.39+0.588"™" -16.11+0.583"
Chitosan 10 ppm with CaCl, 0.25 % -18.44+0.271° -17.50£0.173"" -18.14£0.156™¢ -17.1840.335™ -17.13+0.235™

v o o v o A~ A Y A 1A 1 @ aa A =X = Y as
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~ a 1 = =~ A Yo I s 1Y Yy 9
mMa19h 62 Mslasundasn b (b value) "’llfNﬂizlﬂﬂﬂlﬂlﬂﬂﬂqﬂi'ﬂ’d']iaZ’cﬂElLl,ﬂm"]fEJllﬂaﬂqiﬂﬂigﬂﬂﬂ’ﬂlll"lm"llu 0.50 %

]
~ a

' Y { o 3 o
i'.lllﬂ‘]J’C’ﬂﬁﬁ$ﬁ?ﬂqﬂiﬁ%1uﬁ3$ﬂﬂﬂ31m"ﬁ}u"ﬁ}u 20 ppm LAZINUINHINGUN YU

9 DIAULALTIE

b value + SE*

Treatment Days after storage
0 2 4 6 8 10
Control 26441827 | 25.45£1.713"° | 22.70+1.940"° | 22.67+2.632"" 19.06+2.198" 20.8142.783*"
CaCl, 0.50% 26.26+0.708"" | 25.0320.442°" | 23.12£0.701™C | 21.06£1.151"" | 20.60+1.014" 19.92+0.410"™
Chitosan 20 ppm 26.86+0.865™ 26.23+1.415" 24.140.636™" | 22.59+1.286" 20.30+0.822° 20.66+0.958"
CaCl, 0.50 % + chitosan 20 ppm 25.02+1.168" 24.93+0.784°" | 22.48+0.588" | 19.84+1.022" 19.17+0.887" 18.60+0.860"
CaCl, 0.50 % with chitosan 20 ppm 25.86+1.566"" 25.7842.123% 242542147 | 20.8242.190""" 19.19+1.468" 19.1742.154"°
Chitosan 20 ppm with CaCl, 0.50 % 23.00+1.098™ 20.71+0.544°" 20.82+0.729" 19.26+0.266" 17.69+0.392° 17.90+0.605"

v o o v o ~ = @ A 1= ' o aa A =X = v as
*maﬂnfmTmaqﬂqywmmmwmuauﬂucluummuammuau ”lmmmummﬁﬂu“lummm WworlSeuneualens

DMRT A5£AUANUIFONY 95 %

' ' , ¢ s s o 9 9
M3199 63 M3lasuulasaib (b value) ¥0INTEREVAVEIN IASUTITaZABUATINAAD 15ANTEAVANUIUTU 0.25 %

'
= a

' o { Y Y 9 3 o
iauﬂumiazmﬂ"lﬂTwmuﬁimummmmu 10 ppm uaizmmﬂqumwgu 18 mmmmc‘fmﬁ

b value + SE*

Treatment Days after storage

0 3 6 9 12

Control

30.11+1.077*

29.04+0.757""

30.10+1.043""

30.33+0.834"

30.6041.029""

CaCl,0.25 %

27.911.777"

27.56+1.436"™

28.8842.443""

27.89+1.470™"

28.80+1.120™"

Chitosan 10 ppm

25.24+1.486"

A

25.44+1.434"

26.01+1.431"

25.35+1.067"

27.52+1.375"

CaCl, 0.25 % + chitosan 10 ppm

25.30+1.113"

252741349

25.53+1.108""

27.1442.592°"

29.07+2.328™"

CaCl,0.25 % with chitosan 10 ppm

27.22+1.171°

27.22+1.569""

27.78+1.463""

27.52+1.137"

29.06+1.108""

Chitosan 10 ppm with CaCl, 0.25 %

31.03+1.103""

29.38+0.363"

31.50+0.477"

31.28+0.569""

32.54+0.485"
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. : a < A Jyy . < L F
M3an 64 MmalasuuilaalSnavewdanazaeilld (total soluble solids) YoanIZRVWEIN AT UM TAzBUAATIUAAD

o o Y { o 3 o = a
Isanszauanudndu 0.50 % swdumsazate lnTasnuiszauanududu 20 ppm vazinusnNgungil 9 ossaaFod

Total soluble solids (°Brix) £ SE*
Treatment Days after storage
0 2 4 6 8 10
Control 3.0£0.000" 3.240.150" 3.5+0.287"" 44+0377" 3.6£0.346""° 3.9+0.387"""
CaCl, 0.50% 2.940.150"" 2.7+0.387" 4.4+0287" 4.4+0.150" 3.240.150" 4.4+0.150"
Chitosan 20 ppm 2440245 3.0£0.000" 3.5+0.150""C 4240.548"" 3.540.287""% 3.940.574"""
CaCl, 0.50 % + chitosan 20 ppm 2.140.173° 2.6+0.287"° 3.0£0.245™° 3.540.287"" 3.340.387*° 2.740.1734%¢
CaCl, 0.50 % with chitosan 20 ppm 2.3£0.287"¢ 2.7+0.300" 2.9+0.150"C 3.3+0.300""" 3.8+0.287" 3.240.150°""
Chitosan 20 ppm with CaCl, 0.50 % 2.940.287" 3.0+0.245™ 2.9+0.150° 3.240.150" 3.340.173" 3.0£0.000""

v o o v o A A Y a 1 1 @ aa A =X = Y as
*mamgfmmmaﬂqywmmmwmuauﬂuiuummuazumuau ”lwmmgmrwm@ﬂuclummm WworlSeuneualens

DMRT N5£AUANUIFONY 95 %

! 4 a 3 A o = v
M9 65 msnJaﬂanmﬂimmmammmaxmﬂuﬂﬁ’ (total soluble solids) "Uf]\iﬂﬁZ!ﬁ]EJ‘]JL%ﬂﬁlﬁhlfz{ﬁUﬁﬁﬁ%ﬁmllﬂﬂ@ﬂuﬂaﬂ

a =

o ' ) A o 3 o {
lsdnsgaunnudiudu 0.25 % sawiuasazainlalasuisgauanuautu 10 ppm uazifusnERguyail 18 ssrvaToe

C]

Total soluble solids (°Brix) + SE*
Treatment Days after storage
0 3 6 9 12
Control 3.240.150"" 3,0+0.000" 2.9+0.150"" 2.1£0.173" 2.6+0.450"""
CaCl,0.25 % 3.0+0.000™" 3.0+0.000™" 2.7+0.300" 2.120.173" 1.5+0.173"
Chitosan 10 ppm 3.0£0.245" 2.3+0.150°** 2.120.387**° 2.0+0.287" 1.8+0.424™
CaCl, 0.25 % + chitosan 10 ppm 3.6+0.245" 3.20.150"" 3.0£0.000""" 2.6+0.287" 2.740.173%
CaCl, 0.25 % with chitosan 10 ppm 2.740.300""° 3.6+0.245" 2.6+0.287" 2.140.387" 2.6+0.287"
Chitosan 10 ppm with CaCl,0.25 % 3.30.173"" 3.240.150"" 2.6+0.450""" 2.1£0.300" 2440245
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dw = 3 o =
NIZRIVLVSUNUVINHINGUN

a

Q

DU 18 DI ALY

=

~ A a a a ad 2 o A 3 o
e Nﬂ’]jﬁ_laﬂullﬂa\jﬂiu1m’3§]’]“umlwumu(luju(ﬂ 3 YDNNITLNUINYI

{ o A 2 o | < a a a a 3 o ' '
(C"I'liﬁﬁ 67) LLaxaﬂaﬂmu‘ﬁ 6 UDINTNUITNHI f)fJNllianll ﬂimmmmuﬂmaamzﬂmmmimmnm“luﬁmwmmﬂmq

NNE0R

d' = a a a o . . g = A Yo = s [
M990 66 Milasunasdsunadimuud (vitamin C content) “'UENﬂim%fJ“]JL”UfJTﬂllﬂﬁJﬁﬁﬂ$ﬁ?ﬂllﬂalcﬁﬂi\lﬂﬂﬁ)1§ﬂ‘ﬂﬁzﬂﬂ

Y 9 ' o A o v 9 2 o A
AINLUNVU 0.50 % 3auﬂumiazma"lﬂimmuwixﬂummwmu 20 ppm UASINUINHINGUN

a

u

=

DU 9 DI B ALHKYT

Vitamin C content (mg/100g) + SE*

Treatment Days after storage
0 2 4 6 8 10
Control 7.666+0.239"* 6.727+0.455"" 5.13420.321°" 4.202+0.540" 5.94040.276" 4.816+0.283""
CaCl, 0.50% 5.397+0.291"" 50530330 4.865+0.558" 4759£0.284"° 5.113+0.327" 6.262:0.325"
Chitosan 20 ppm 5.933+0.707"" 4.5030.465"" 5.712+0.016"" 5.587+0.648"" 5.659+0.448"" 5.675+0.464""
CaCl, 0.50 % + chitosan 20 ppm 5.105+0.733™ 4.76640.282°" 4.848+0.540*" 5.574+0.459™" 5.958+0.712"* 5.955+0.540""
CaCl, 0.50 % with chitosan 20 ppm 5.686+0.814™ 3.636:0.276" 5.402+0.536""" 5.307+0.702"*" 5.957+0.712"* 6.246+0.336""
Chitosan 20 ppm with CaCL, 0.50 % | 6.239+0.333"*" 5.33440.547"" 5.678+0.462**° 6.407+0.270**° 6.776+0.459"* 6.786+0.014"*

*q8nyIMEISIng A avmdeuiu A waziwaney lilianuanaaiuluneada weulSeuioualeis

DMRT A35£AUANUIFONY 95 %

~ A a a a a / . 2 A A Yo ~ S o
AT 1N9N 67 ﬂ’]jlﬂafjullﬂa\jﬂiu’]mjﬁ1uucﬁ (Vltamln C content) ﬁumﬂizmEJ‘]JHJEJ’J‘I/lhlﬂ'i‘l_lm'iaa”,mﬁll,!,ﬂﬁl,ﬁ]fﬁmﬂa’e)hliﬂﬂﬁzﬂu

Y 9 ' o { o ) 3 o { A
ANUUNUIU 0.25 % fnnmJfcma3mﬂ"lﬂiﬁmuﬁswmmmwmu 10 ppm LLﬁ%LﬂUiﬂHWﬁQﬂl‘HQM 18 mmmm«%a

Treatment

Vitamin C content (mg/100ml) + SE*

Days after storage

0

3

6

9

12

Control

3.549+0.526"

5.336+0.337"

4.365+0.448""°

4.194+0.349""°

4.449+0.571*"°

CaCl,0.25 %

abeA

4.353+0.007

5.345+0.348""

4.359+0.449""

4.46120.302""

5.051£0.296""

Chitosan 10 ppm

4.085+0.270""

5.680£0.307"

3.816+0.313"

abAB

4.773+0.492

4.475+0.297"

aAB

CaCl, 0.25 % + chitosan 10 ppm 5.1800.276 5.967+0.840™ 4.094+0.274" 5.657+0.572"" 5.078+0.303**"
CaCl, 0.25 % with chitosan 10 ppm 4.913+0.322"¢ 6.238+0.299"" 3.816+0.314" 4.762+0.486"" 5.341+0.327""
Chitosan 10 ppm with CaCl, 0.25 % 4,648+0.268""C 6.217+0.288"" 4.085+0.511" 5.35140,349™"" 4.474+0.309"
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M1319N 68 msasundasdSunandules (fiber content) "UfNﬂiZLﬁ]EJ'UL"UEl'J'VIllﬂﬁ‘1Jﬁﬁﬁzﬁﬁluﬂa!%ﬂllﬂﬁ@lliﬂﬂﬁ$ﬂ°lJﬂ’J13J

a =

' o { Y 2 o {
WA 0.50 % sawduasazate la Tasnunseduanududu 20 ppm uaginusneNgangil 9 ossuaaiFod

u

Fiber content (%) + SE*

Treatment Days after storage

0 2 4 6 8 10

Control

0.4326+0.071°

1.0880+0.077"

0.9975+0.067"

1.293920.117"

1.7772+0.158"

2.183140.309™

CaCl, 0.50% 0.6506+0.027° | 1.3306+0.117"" | 1.5046+0.101"" 1.3335+0.150" 2.0813+0.122"* 2.2841%0.103"
Chitosan 20 ppm 0.8848+0.033"° | 1.287420.059°" | 1415820.141"°C | 14149£0.051™ | 1.8936£0.060™° | 2.3242£0.450™
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1.3922+0.048"¢

1.7833+0.187"
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1.7739+0.131°°

2.5239+0.166™

Chitosan 20 ppm with CaCl, 0.50 %

0.9318+0.098"
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1.5837+0.033
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1.8006+0.059
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1.4660+0.070

1.9154+0.136"

2.7571+0.112"
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Fiber content (%) + SE*
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3
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1.4560+0.072

abA

1.312740.042
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1.3888+0.076"
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1.4161+0.070"*"

Chitosan 10 ppm

1.3271+0.086"

1.6131+0.031"

1.3764+0.086™"

1.4480+0.058™*"

1.3564+0.067"

CaCl, 0.25 % + chitosan 10 ppm

1.5980+0.078"

1.1700+0.026°

aAB

1.5155+0.083"

abB

1.3735+0.045

1.451120.012"*"

CaCl, 0.25 % with chitosan 10 ppm

1.3768+0.024°*"

1.42010.100"*"

1.2889+0.058"

1.2366+0.071"

1.4944+0.024"*

Chitosan 10 ppm with CaCl, 0.25 %

abB

1.4816+0.038
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1.4591+0.023°

1.2408+0.077°°

abBC

1.3822+0.023

1.6559+0.056™
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CaCl, 0.25 % + chitosan 10 ppm
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A
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CaCl, 0.25 % with chitosan 10 ppm
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1.5240+0.151"
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Chitosan 10 ppm with CaCl, 0.25 %
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1.5559+0.080""
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LUNUU 0.50 % ﬁ’JIJﬂUﬁWia%aWﬂqﬂTﬂ%WH‘ﬂ53@1‘]Jﬂ'3']1JL"U3J"UL! 20 ppm LAZNUINYI

]
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9 DAL ALTE

Treatment

Respiration rate (mg CO,/kg.hr) + SE*

Days after storage

0

2

4

6

8

10

Control

158.462+24.148"

170.585+4.568"

337.994+11.355"

433.555+55.962""

abAB

498.013+26.230

581.590+23.034"

CaCl, 0.50%

228.705+30.972"

224.534+19.518"

366.124+48.205"

aBC

394.017+33.169

abB

506.772+26.222°

803.087+71.801™

Chitosan 20 ppm

233.519+22.763"

218.228+13.129"

430.223+14.555°

440.007+37.461°

555.203+39.813"

732.165+48.992*

CaCl, 0.50 % + chitosan 20 ppm

227.554+9.413%

abD

193.749+12.489

423.101458.369°

aBC

476.733+32.180

571.17742.000™

708.41214.680"

CaCl, 0.50 % with chitosan 20 ppm

abC

193.511+13.031

164.424+2.547°

396.430+32.877"

418.921+12.584°"

361.167491.053"

691.618+65.864™"

Chitosan 20 ppm with CaCl, .50 %

236.783+4.533"

231.545412.804°

aAB

426.734+37.621

aAB

460.744+31.550

528.470+50.649"

626.676+173.591*
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1 @ { @ S o
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nguugnu

a

18 DaA BRI

Respiration rate (mg CO, /kg.hr) + SE*

195.381+17.368

Treatment Days after storage
0 3 6 9 12
Control 155.315+10.186" 179.504420.221" 143.117+9.823" 152.090+16.664"* 158.405+6.351"™*
CaCl, 025 % 162.156+19.809* i 231.568+45.281* 196.525+23.726™

186.120+19.809"™*

Chitosan 10 ppm

153.538+23.972*

238.597+33.101*

254.906+33.877"

256.311425.676™

241.892+48.382"

CaCl, 0.25 % + chitosan 10 ppm

148.829+19.195"

abA

203.777+11.432

241.711423.471"

199.234+11.369"*

124.337+12.305"

CaCl, 0.25 % with chitosan 10 ppm

166.084+23.150"

216.619+33.342""

310.439+17.066"

148.465+8.876™

abB

217.359+41.349

Chitosan 10 ppm with CaCl, 0.25 %

128.666+14.960"

160.8211.743"""

231.608+34.084™

187.100+21.126™°

abAB

146.476+41.232
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