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ABSTRACT

Cold storage causes the chilling injury in ‘Kluai Leb Mu Nang” bananas. The objective
of this research was to study the efficacy of methyl jasmonate (MeJA) application on the
chilling injury of ‘Kluai Leb Mu Nang’ bananas after storage at low temperature and then
natural or artificial ripening (using 500 ppm ethephon) at room temperature. The first
experiment was to study the concentration and the period of MeJA immersion on quality of
the bananas after cold storage. The bananas were soaked in 0 (control), 0.01, or 0.1 mM MeJA
for 15 or 30 minutes and then stored at 13 °C for 20 days. The results showed that ‘Kluai Leb
Mu Nang’ bananas treated with MeJA at a concentration of 0.01 or 0.1 mM for 30 minutes
maintained the good appearance of ‘Kluai Leb Mu Nang’ bananas and delayed the electrolyte
leakage, MDA content, and LOX activity when compared to other samples. The second
experiment was to investigate the effects of selected MeJA treatment incorporated with the
artificial ripening by using ethephon immersion at room temperature. The bananas were
soaked in 0.01 mM MelJA for 30 minutes after that they were immersed in 500 ppm ethephon
and then stored at room temperature for 8 days. The results showed that the ripening of
‘Kluai Leb Mu Nang’ bananas treated with MelJA and without MeJA was normal. The ‘Kluai
Leb Mu Nang’ bananas treated with MeJA before artificial ripening had higher bioactive
compounds. In the third experiment, the effect of MeJA immersion before cold storage (13

°C) followed by artificual ripening by using ethephon at room temperature on



physicochemical quality of the bananas was investigated. The results showed that the
abnormal ripening of the bananas was not found. The MeJA treated bananas had low chilling
injury and high bioactive compounds. including antioxidants, and free radical scavenging. The
treatment could reduce the increased electrolyte leakage, MDA, and LOX activity throughout
cold storage. In conclusiong, the use of MeJA at the concentration of 0.01 mM for 30 min
could control chilling injury of the bananas during storage at 13 °C without abnormal ripening

after artificial ripening at room temperature.

Keywords : ‘Kluai Leb Mu Nang’ bananas, chilling injury (Cl), methyl jasmonate (MeJA),

ethephon, low temperature
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Figure 1. Schematic cross section of banana according to different harvesting stage.

(WusyaNA,2545)

2.3 n1swaguniasnasnisinuinaivanalsd

nalindinmsiiuineideasdinsaiyfuls nsWauvewa wagiifanssuniaduaiiauiele
@ A = [ v ] [ 1% 1 a a |
gnuiuyl Feanrsiaunvewaliaimsawtseenl 4 svee loud Seaenisesaiiule ssosnaun ssoe
HAEN LAYITEsNaLS Sutd onanan 3onaliagdnisUa sunlamiedssinen neam waziad
mimﬁammaqma'wﬁ%uagjﬁwﬁmmwalﬁ (A1Ty, 2535) Wasanwa it dudiudsenauludsua
a ' | a A A o Aa a ~ ace &
AUINUBVUIRIEABAITIAUIALNE LaTiiiaLd ad9AaliNanIsuNIaT A WAMUBATY Yananinig
\AnsegurauuiIdralyydunsdinuwhatglaietu nIednsidinaiewlsnanuusiy wie1ns
rsuLanseanlanaliiiiignszurunisan (I3, 2545) naaedmUunaldszny climacteric fruit
Fensidsuulasanyaenanienmniendinisiiuiies lussninanisgninandqeddnsinig
a aa a r-g 1 I3 1 Y a | A a =
elalarN1HERLENAUNUYUBE19TIASIEARA LTAANITLS 9nSEUIUAISasuLUaIm et niuay
A a ' ) =3 a DY) 2 o aa \
@IV 9 (N3t wazAne, 2551) FeanveansifsuiUasemalivdinisiuiieiiiinase

P

AN aLNTaUSLARaT



a

2.3.1 lsAndeiinaingaunsd

awmndAyveINTadunIendinsiiuies taud n1siialse Fufnainnisdiiaieves
PAun3d Msznevlumesuavuuaiise vihliAanmsudevesmalivazongnisifiuinwdu naldi
Wuteanivd o snazlduansdnyazusingnisinlsaluiuil ilesnnualddilasadaiudaunss

waandana lawn epidermis waz periderm @1u13adasiunisdviatevesdunidgle e

a

epidermis fintawadsuueniiviu aunidazasiyriwdulssedeusivsoeulsdgeeiilagin

(%
o a a a

waNNUL epidermis Sailduvasmimfaunagu lufifialmfutasludussiusenau ansusenau

v
Y a & 1

4 2 Uselan dnavandililazam daluileaUasvesqdunidng q uianasuuiivewdnna Jalasu

¥
= o A = A

AuTunliidemed miunissenvetales uudniivewdnnalenii wielianudulueinieags

TndlAes 100 Wesidud mMssenvasatasiuinvule Falsavesndrefigduniddvinduinue wu lsa

a

mens1e lsagnilnnidivaes lsauiay lspnnuwa lsaleauunsnlua lsanaid lsauaenani 15a
Uaeraniduima Lsalduaiinin Tsavatguairdan lsasuds Isalduaniiuns lsagnduinia lsa

5991 lspsmasnsinuinen Tsaranse 1sadatn 1 udu (uayaune, 2545)

2.3.2 NMSIAAUIALNALAZAMULEYWIBATEUDN

[ =

mainuIRLHauURalidnAnlussmIensEUILAISAUAEY N13UEY LasnIsiusnY Tads
AanuA AN 9 W Wedudatusiy dsanfisuluandu wWudu uenandudwinli

qaun3diinviansladte waziianisgadetniavy ildraldfidnvasusngliduiidenisves

¥

HUSTAA LU N15L91917818909kUad NaLNASE8TILH 099 nan1NHIna ou lalmnnzay AnuLdsnng

U

o A < £%

L199971ANULE UTA AULEEWELT9991NUININ ANILASWULT 999INAITANT AT HY LT uAY

Y

(bugyaune, 2545)

2.3.3 nsgayideii

a

naldnaanisiiuifeinisaeiimernudouniintulussnininssuiunismeladogungl

Y

¥

elundanagu naliifadesszuiganueusenulagn1smieul iiunisdiniu waliniilasass

'
a

Naadsunie wu Jvuunn dvulwsewialnaquidey dnazdinismeununn Ysuunisaeuives

YRR

walivdsnisiiuiedvziuediuyiaveaald (Fwny, 2547)
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2.4 mMsgnvawald

[
=

MeviaainMnausenInasnediuislinglusildvesnenlivi Silvasinuveisvuiniy

o H

Duwa fnnsavauemnsnuun Meluguveansadunid dina uds wazludu swllenaduladuiie

a a

Aansiduwdamaneninuazmanidulussesnatdu q slidunmsiisuwlasvesaluniu

¥
a v 6 § YV 1dy & 9 a

NAY sARLTAlY AuLazdndatunsafulskazdagTunsknsveewusS dluidntunfunaliinand

]

AN

[
LY =

[ = P I 1 ~ = o 1 1 =
ﬂ%%Lﬁ@Nﬁﬂ’]WlﬂIu%q&‘l ANUUNTANIWTUNTEUIUNITINYDEINUS muwalﬁlﬂqmmmﬂamw

seLJuUBUUHY MSWasULUAMN 9 581I19N15anUsenaunlensiUfsuavesiiLagiile n1seau

yuveade nsdsuwdaduiinia n1sanaswednsn N1sdunsIgRaIsssinesn 9 waznis

WagukUasvasansusenauiluea (359w, 2550)

2.4.1 maasuulalasrusznauniaaisznitenisanvasnald
2.4.1.1 msdsuudasvasutuaziiniag

waliidnavanemseyluguresudaviouinia Tunaliiuladussduszneu

ABUTINN WU YITEU NaI8 wazuzaae dnnudwangniiulsanamsay 9 Auluimaiiuay Jaeq

=

oulginanlufivn dnisgesududuiinig ey 3 oulwd de o- waz B-amylase uay starch
phosphorylase @4 Ol-amylase govutalanndmnsu oligosaccharide uoalng LLazﬂQIﬂﬁ du [3
amylase ag starch phosphorylase goglaealadnag slucose-1-phosphate MIUAIAU (239U,

2550)

2.4.1.2 n151lagunlasuainsndunse

R 1

waldaulugiiodsosusgTUIIUNTABUNITADUTINEN 1TU NIATATN LAZNIANIEN

Y Y

LY v v

alwindns Krebs vaanszuiunismela waldsnsytinidnsail

o

a a 6 = Y A o
NIADUNILVANULUUAIIAINANNE

o o 1 1

dfgeinavilnfiy wenanllan1iziiiningedeielnaldldmunzunnisdviaigvesdelsn wi

1 v s o A

wasnnaldisugnusunansainanas 1y uziiugnesriusnunsndnsnanasain 1.45 10y

9

0.52 Wonagn witunaldurswlauSinunsaiiudugailonagn W naedusnunsaiaduin 4.4

I -1 o & =~ = [ & . & 1 PN
WU 10.9 meq 100 ¢ V9UD1ALUBIINUNITEUATIZU malic enzyme NINVUTEWINATTEN NITY)
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walddulngfivsuinaninanasduliteyanisAnwilagld “C ludunuin nsafimeldgninlulaly

Y

o v 3 = = @ o A & = v
ﬂﬁS‘U'J‘Nﬂ'ﬁ‘VﬁEJﬁLQLGUULW?J'Jﬂ‘Uu’W]']a Vﬁ@ﬂﬁ@@qﬂLUaﬂiﬂ,ﬂLﬂuuqmqaLW@LUU@WWWiﬁ%aNWi@I%L‘UUﬁWﬁ

AenuYaUfisedne o MiaTuidloianisgn (339w, 2550)

2.4.1.3 N15UAsUBUAIYRIINIRUT

Tunaldfinndudusansawearasinagalaiu 3 sU Ao 5USAS (L-ascorbic acid
U

Y Y

w38 AA) NienagneendladlusglusUeendlad (monodehydroascorbic acid) filsliafiesgeaziuaeu

g‘UVL‘ULﬂu dehydroascorbic acid (DHA) tag DHA ﬁawgﬂaaﬂ%l@ﬁﬁialmﬁu 2,3-diketo-1-gluconic

a A o a 1 & 1

acid Feliifinauandfveinfiug dnnuinfiuddiulngegluguifduriongvemaliffinaseguuuy

'
v Y a a o0 W ) = 0 a =

PBIANTAUY UBNAINUINTUTLTUAIATUDDNTLATUNAIALVDING IILNLA1DTUIRINITHNLTULAY

o

118

anawwednfiuglusznininsiivinyilesleadinuisesouyadassnionsiueandnduaue 1wy
sinnmaiusnwfieamglsetafimsnsgsuliinnisaiieyyaddass Tunnun wasidunsiess

I3 | A A QY o oA o o a & o qw A a a o
pasuNUaAY | vaugaay NYAlEInludiiemineuyadassmarll i linuituTuiadnidud

anag (35991, 2549)

2.5 N15UUNAQY

Hadefinasiontsanuesualsl Tdun amnuutuvssineiefidugumgfvosiasty anudy
fring Jsdnrududuvesfnseiduildiinluluresusmagiinalfanty gumgiinneluviosus
gruiuluagyiliinvemaiisuazivmiinaalifianas nsuudieds Shot method walifgmiiand
arwashianslunmsaniniiuasdudesfeiefidutiosndt n1sUndae33 Trickle method (aulnm]

wazutlegn, 2534)
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oiau (Ethylene) faaugiduing wazidugesluuiy Jnanenisiasaivls wag A15097
AUy Taeaniznaliiussnn Climacteric aunsanavausdraonauladusgned (nunssal,
2555) nsEUIuNsELATIZmefiaY nuasiiureIn1snanefiauie wyilsledu (Methionine) &9
Fupszituanainnseezily uarldiduasUsznousnansie Sadenosyl methionine (SAM) sigan
Qjﬂﬁ’\‘imswﬁiﬁlﬂu 1-amino-cyclopropane-1-carboxyic acid (ACC) Tngtoulyal ACC synthase
V&IN5 U ACC gneandlad (Oxidized) liiduienidulnaioulasd ACC oxidase (a31ud, 2526)

(Figure 2)

s

+*
GHy*§ CHy- CHy - CH-CO 0"

:‘JH; AdoMet  CH, .
; H,C i
CH ' S.CH y.CH , CH-C00" synthetase | o ACC synthase 5/ N ACC oxidase c=ch
Ade H C/ \COO’ 2
MET ATP—PR+R- (gt MTA 4 0, co, Ethylene
AdoMet Y AGR '

HCN

Figure 2. Ethylene synthesis process. (Liang et al., 1996)

NUNITI8 (2555) Na1337 efduigIvesiunisanvesalll Taenaldaiuisadwunaiy

[

susuunsmelalaiu 2 suuuu dall

v

- Climacteric fruit walfivdaiiflaiumandurasiivnnsmelaszanastiagasmgn udasudl
nsmgladiuduludisaindagnszuaumsaniignnszumeieniay awianinismelagean g9
Wntudu 2 - 3 wivesnsviglafiangn waanismelaszees q anasdenaliididssevysinm

(Figure 3)
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climacteric
peak

Ripening of
Climacteric
Fruit

rate of
respiration
and

ethylene

max. size ripening ripe senescence
but green (rotting)

Figure 3. Respiration rate and ethylene synthesis of climacteric fruits. ("33, 2559)

- Non-climacteric fruit waliwfiad 3zd anwausuans19anualiuszinn Climacteric fruit

vuzdian Weuieinaananuusiuwes naliivedidnsnmaelaanaiiasdedgssuzandnsins

" Y ¥
a2 a v oo oA & A

welaagldiindudn dsdudlanuinvaraldunuamaldazling nszuiunisgndndely uagiinis

navausssateniiuainaeusniisvanies Jeluauisovunaldlignaewvunalduseian

Climacteric l¢1 (Figure 4)

relative change

Figure 4. Respiration rate and ethylene synthesis of Non-climacteric fruits.

(ML, 2559)

2.5.1 nsldtefineau (Ethephon)

wiivlou (Ethephon) aglugUansazareiduvesnad Weagldihunauiliideawudagu

= U

nansonitanalinasisinsanls tnsefiveuasiinnisunndivdesuiaeiiau Juenidudqilfe

fansivibinaldanmeunisuuieunaefaulnenss eg19wU MIUNNLIN NAE H3NTEUASY
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azu7n 9 (Agricultural Research Development Agency, 2013) 4nsngual (2535) lavinns@nwinig
WAILINTIUITNSUNNIeveNug Grand Nain T9guluansissnisan Enthel Waisan1sanvaanaled

aadudusng 9 fu ldua 1000, 750, 500, 250 waz 0 ppm WuITiAE LY 1000, 750, 500

(% L3

waz 250 ppm ndreasiUdswdudieseu wavgnaisluial 72 9alue wazilewideves Fasni

| [

wawiiladnual (2561) Anwnareisnsunmeasavalsefineuway uiaeiifusenunimnaieen

%

o9 wudnistdeiivounnnudud 500 ppm NSEAUNITANUEY NAdeveNVadlanTan FInTeaunis

mela nMsudaefidu maudsuulamesdiudenandider Wudvdes uanideduaiianasfaiian
sesasuunnududy 300 ppm d@rwAududu 200 ppm LLazsqmmU@uﬁmiLU?{auLLUmmq
aivinguarldinanlunsanliadnauelunafiondu uazanini uazamy (2562) Anwinavedlof
WouseMIgnveINdILveNAINUAY WUl ndgeunuAiimaUAsudvesldentanndideniu
Adesazauiiuidoanammaen mafuinw Usinavesudsiiararetnld Ysumunseilnanse
Fuazarudunsa-ansien uty ﬁauaamﬁazmmmmgfmﬁaqﬂ nsudiefislauil 500 - 1000

ppm w1 5 w19 HUsEAns A nlunsnsEAunITENTeINTIENe N IUATAYANNER

2.5.2 A5 idaufnarsataaLdeuans lua

1 C% £ = & A 1 6V [ ¥ < 1 ¥ 1 1
ﬂWi‘UllllﬂI“ULLﬂaL%U@Jﬂ?ﬂU@%i@ﬂ’lULLﬂﬁVjUL‘UUﬂE]‘LJLaﬂ g emlgnsEAwazanelilunaesuy

fuuiaazgale1ANUTuilaann1sagivewanadg Mbiiinuiaeiau uiaeauazluinli

@) =) =

ndwgnlagdveuddonvzsivasuanddsndudivassedwananeoluat 1 -3 Ju (A3, 2545)

aaa (Y

winnzAunisldau arunfatazmygaserduleunluvsseinia Fsasliufgesieniu wasuiia

aa Ao v v ) v - Y aa i a a o l aa | o &
DYLYNAUUNINRUIN ﬂigﬁluﬂLWNaleIEjﬂLVZJE]Uﬂ‘UL@V]au LAYUISZANTNINAINIUDNAUUIN DIULNEUY

Uaosufigaziwiiduoanuinasnafiiuiisenduleunluusseinie laoufaessnautianln feu

AzdauiusneounAat N lun vuzdenasniian nsulkakisnaatuLiass iy asuuauLAa

[
a

fingduaziinujisewazUassuiaezwiiaueanuigusseinisegresinsiauliduiia oxiaiau

widoogluussenmanefiaznszdunisanuessalifly uonaint dlddruufannifuly wasualiieg
Tndvieutiuufaun 4 nalforaldsueufounnuasidemels mseiuuiahuiiseduletas
Udegrufeuseninde (@eva, 2529) damnlfluiinaimnauiuly avdwalvinaliganduves
drunfavilinaldfinduiinunduay lsiiduiidesnsvesduilan wasidusunsnesoguain Ae vl
o sduivnmadumelaszaeideanazdniay 1 oxAuaziimiadunnalug ddgminisg

Usrauanuvasnauilasiudavinlivinesndauluidgeduaela (Nascimento et al,, 2019) wazdl
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UITBUR9 WU waraeva (2551) AnwINaUDd 2-chloroethanlphosphonic acid (La7iWau) Lag
wnaidsunslusiensanvomanandaninfuiien wuinsdsudvesudonua anunduile
vondfonua Uiinmuvesndeiiazaneld UTuunsaiilnnseld Sasnismelauay nsuaniefiay
laifianuuaneng seninswasisnedivsuar livudeefineusazuaadouanslug fufuefiduuazos

waviaulaiinaisanszuIunsanvemainn

< a a o
2.6 ﬂ']iLﬂUiﬂ‘l&ﬂqum‘WﬂﬁJﬂ'l

Y

samgiiinduladuddglunisBineranisfivshviwazineran1sandiievemandning e

9

a

guMQIiRannsTUINNSILNUBATIAS 1 Paelvinandndsnsquamegls winisldusamaiandy

LA eEN15 T MIBdUaT (Paull, 1990) nsiiusnwfigaungiianduislunisusu

Ly

Y
Uaderne 9 soundanariielindanaiinisivdsundasdesfign luvasiuaduidudnisaiyiule

“ZJ@Q"\]@UVWEJV]’%] memamamwauu ‘ljf\]"i]EJVlﬂqﬂiUVlﬁWIUﬂi Alaun UL 34 NIHINs12ns

9

a

WasuwUagwing q anglundena AROAIUNTZUIUNITITEUAULAVEIAUNTEAS 9 LR IHULUTAY

=

gaumndl dreamgiadnsuiiseinsensasgiulangs inbiiianiswaesuwdadldsatuuasding
Immammammamilﬁu”ﬂmé’uaq é’]’aﬂumitﬁu%’ﬂmwﬁmawﬂﬂjﬁmﬁqmitﬁu%fﬂmmﬁmawmﬁimﬁqma

RusnuliluanwiiilgumgiaigaiagsiAnsunsenioneliinnsiasuuladu o gumgid

)

wngandmunaiivinuindaseg iommgd 13 - 14 esriwaidea anududuing 90 - 95

§ @ 13 =3

Wesidud asnuihwliuiu 4 - 6 &am wingaumgilumsiiusnsfsuiulveraviliiinainy

a =) a [ a o i a 3 = & o ! - ¢ Y
LaﬂﬁWU%UﬂUNaWNaVL@ D12UMNUFAINIAALEDALYS (0 DIANTALTYANTIDFINIT) UWIUL%aaQSLLﬂJQW'ﬂ

9 Y 9

= S &% da X o g v A v % s & 1 = o § v % Y, a v
NaﬂGUENu’]LLGUQVILﬂ@]sﬂuf\]g‘m'ﬂ,ﬁwaﬁmL%aaLLagﬁgiLLﬂLuaaﬁqﬂ 9 QﬂGU']@V]']ﬂ‘LWL"Uaa@qEJVL@ ("\]iQLL'Vl, 2545)

[V 72
= U

grgmsinuinyIveindetutusdfvaamgilunsiiusnyuluegnaunn Falisieauves Siti et al,

a < [

(2021) 789 MUIUTIS VY INALaZa N TN TN US e Tuu NN ez ne1gnisiiusny

A ] ]

v Y Ay vy o Y & 1 a & o d' oA = = 1Y) Y A
a3y ﬂaﬁﬂ%lﬂl@ﬂ@ﬂﬂﬂLLﬁ@\ﬂ‘WLWUQWNQWQﬂqiLﬂUiﬂ‘HWWFJ'TJ‘L!']‘Lm']'WLﬂJE]L‘LJiEJ‘ULVIFJ‘Uﬂ‘Uﬂ@'JFJ‘I/]‘UE)ﬂ

v ~ a U dy v U 19 2/ b 4 1 a A 1
bbe17d LUEN‘U'WﬂN'Jﬁ']iJ']iﬂiﬂ‘H']ﬂ'J']ﬂJ“UUﬂ']EJI‘L!ﬂa’JEJLLa%ﬂQQﬂUINIWﬂaUEJLLMQLL@SL‘HW LﬁEJLlIEJL'JaWN']uvL‘U

wazdilauITeUed Youryon and Supapvanich, (2016) ﬁﬂ‘t&ﬂﬂmmwLLaxa’liaaﬂqmﬁmﬂﬁ?j’JmW%m

a

ﬂa’.lEJ‘LJ']’J’W?{ﬂLLa”ﬂa'JEJVLGUi”M’J'Nﬂ']iLﬂ‘Uﬁﬂ‘l&ﬂ WU’J’]ﬂ']’iLﬂU’iﬂ‘lﬂ’WlamﬂﬂﬂJ 13 parwalded aglineg

Y

fwazilonalsl uazvzasnssouiivasaldl ndelidaseanguinisdinimgsniindreinin uas

maiusnufigaugll 13 esrwalded aunsasnwilusanmuauaznal ueeaavunveIndiy
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'3
a

1 @ [ = 1 a6 a 1
FENRINWNTLAUIAWY ATZHUIIYIIUVDY Kondo et al., (2005) YUY UNHUATUNANITSNUADENT

a

AuenyadasTuasuIaluwAluiIveINAILuazIzI N MEnaINSAUSNYINaamal 6 eI wadua

Y

wagnsiusnugaumaliaiuludmalinfneinisiaunAfiiiendn e1n1sagyinumung

2.7 91N15AZNIUNUIL

(%
= =]

nsineInsasinuudniAstulatuialuanfeunnuiia vareialuwniesou uasung
yiplunsuguisowanu fvdulugazianionisaievedtaaing vililisesyunseiaswdy
a Y ® £4 o v 1 a < L v = a & O=!
durena dndunaldonaviflvinaldlaignuaziadulsalade einsasiiununiiaziind uuinse
testusgivgaumaiuagszeznanduiaduanmglinn dreamglisunnuarduidaeguiueinisig
Aaduann withaamgiildmuinuasduiaegliuuainishazdes usnainuudamuinladeianigluy
wazneuBnAUviinadonIsfinnsasuneil Wawerswianigluduiivieiiuineinislakl
w oA a a Y i U fwU a Y W & A a A Y | L @ oa
Wiy edafediuudssiugiuinemsianaiy Wedevdamerduwddongldivinduniin

2115kl aruduluusseInIeLasLaaafTNas e IN Azt e ldluaninaiuau

AN FgdeUINNLaraNNKAAALSIYIIAAIN5 AN (339U, 2550)

veaudnnsovzaemmiglanaznseuiuntswnnaydy 4 Needilugnisgnansidenanin

[ 2/ ! < o YR A A @ o 0 £ [ =i a o
vosrinuazraldseninamsivihw dulunednatgnisiiusnudnuaenalinsinullunaumngien
suninazuilam egalsinueignisiiuinevesinuasnalivaieeie Tnawmzegnddiunin
v o v = Y g 4 a5 2 o
Jouvsenunsou azliengmsiusnuinduasieiiulilugamaian (Paull, 1990) Msulndun
Antuannsduiaivaamgdamiogmbenuds 3onin eansagyinununi (Purvis, 2004) 91113
azvunundudywimainmsiiuifielddydannun mearaudI0n 19N 13RI UeIR kAL
Hall (Mohammed and Barthwaite, 2000) 8101358y unuIAzdAULANATuTLegiUTines
Husuluiernuunse wagsvegnavensdulaiugamniini (Chaplin et al, 1991) 9158y
wumansaimuIwaziandliviulaseninansnuinwNigumning wiazuanieinistaeuiedne

W bingaumgiadu 9 sNUsINgIsuana iU ulauazaIusng 9 Yl (Saltveit and Morris,

1990)
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2.7.1 nalansiinensazinununn

FENTNMIRAWIVEIRINTASTIUnUluan e a1 wuseanls 2 wanisal taua

<~ v v v

WMANITAILSN wagwnn1salna luwmnnsalusnideivduiaiugamagianaziianisildeundas

LY

vsethainduniely madsuudasiiinturewdnaasiudiiule wasvinldnszuiunsena 9 N
Fuadifidndusgmeluivinunily drumgnnsaivds navesarmAaundlunszuiunseng o Tu
wnnsaiksnneliAnarudemetugadriedodouazinlugennmsiidanaiuld Humansai
funtsmuna Tuita 2 wmmsail lddndudesintulusnafivinfuniendontuniedudndauty

71 SRNSaLININNAEARuAnMANTAAwINaulUAIY (3T9uW, 2550)

Primary Phase ' Secondary Phase
‘
N |
1 1
; 5 |
g i :
i ' ' Cell Death
= '
5 ! E t
g 2 | Balanced Metabolism | Burstof Activity — Loss of cellular
g ; ; activity
a Critical H i
= i Metabolic 1 —» Hydrolyssof —# Lossof
= i Inchuding: H membrane lipids cellular
g i Respiration - and cytoplasmic integrity
: Photosynthesis 3 proteins
& ; Chiorephyll synthesis E l
= e Amino acid Incorporation 1
& ‘ Protoplasmic streaming E Cell Death
i Edhviene production :
E Reversible | [rreversible R
TIME J

Figure 5. Mechenism of Chilling Injury. (Raison and Orr, 1990)

TassassveslusAunsoeuledluszauiiany (tertiary) anunsaildsundasnaulunduunla
degaumgiivdsuwdadly FJaduldinfiegumgiiandias woulsdiidfglaaanseulediauny
NsEUIUNSNg 9 9ndlassadiadfsuwdatluihlignnufiseneuledvardimdvegiuisuwdas

Tuausininanudsmels (@399, 2550)



18

2.7.2 3IMIALTNURUIILALHANTENUADLE YUY AR

'
a o

arnsagyinununiatulundreiiiusnwfigumgiien (0 - 13 ssrugaidea) ndlgaziin

Y

v '
a o IS a

91MsazyUNUNMdTeInsisudy As Bndreansuiudswduduinia Wee1n1suwsaiuiieild

v 1 A a A v 5 o A v
UIRANALYUN 13J?!ﬂLLa$L'UWLﬁEJ (ﬂill')‘?j’]ﬂ'ﬁLﬂUmi, 2554) LEJE]‘VIQJLaﬁaaLUUI@iQﬁi']\TLLiﬂVlI@i‘UNaﬂiz‘W‘U

A v [

91N81N15887 U7 (Rui et al, 2010) Tgaungdidenuds eruwadziudsuainudnivasi

q

(%
a

Saneuluilulassadraledoaa (Lyons, 1973) uenandoaumginifudaenvdamaliinnisiineand
WFuInsa ldululUsURLSEAUNSANAT Nsaanefivasnaalndln wasvinlvussansSninwes
[V YY) a l') [ a dll v I3 a

LLLUTUARAAY (Lyons, 1973) mneawnuasduiaiuaumgddnlunaruuiuly Weruwadaziin
AsANYINtmAAN15S T uvesdINgluwaakazleo ou F9a1u1503ASILITEA AEN15RITAUSUUD
Bnlnsladsa (Sharom et al,, 1994) nrssavasdianinsladmidunisidwesnivsansualunisusziiiu
NMSTUHIUVDILLLUTU (Marangoni et al., 1996) Tusiuaafenriu Malondialdehyde (MDA) @13
I a & ) a ¢ PR I ) 5 a ) .

Jumsiweslunsinnisagideninuauysalvesdenuwadainluduieseendindu (Wise and
Naylor, 1987) MDA \Junansiusianiinsveslaiiumesoantntuuazszsivvesansisznauiignldilu

LASBINLNBVDIANULATIADBNTLATU (Hodges et al., 1999)

2.7.3 3009 ULaZNI5ANINTEZAIUAUI?

Asaziumunsilfiinaudsmenefuiivuaynaane seiuisnnseie q Adaeannis
agyunuila AeanaudsmeliiuineesnIgkannaenIuweA1LasusLaa Fauus3Isnsan
omsazTunueendu 5 wuams fad

wwmed 1 unsusuaninindeunounisiiusawneuiiasiwanualiifusnu s
pumgiifmnzauuazBaengliuiy

wunIedl 2 168"3'§msm7v'uqmmﬁiwiwﬂmﬁu%’ﬂmwammasﬁ"amnué’aamqmwgﬁawﬁl’w%ﬂﬂ%ﬁa
M INTELIURUIANAI ARNDELAIS LUNA1ENY

wwanedt 3 Wunisdaudasussernialuseninanisiivneindanalaenisanusuna
pondlauas viseriuUSnunsusulasenledty Fse1avilalaemsvendeldansiadeuin se3ims
Hannsoannsiinennsasviumunlalundnnanansvie

Wit 4 msldeesluufiveincie q i ABA 1efidu polyamine uaz methyl jasmonate
iﬁuﬁﬁaﬁiﬂﬁﬂﬂmﬂ?iLﬂ%@LﬁUIm%aﬂﬁ‘U WU paclobutrazol INWUINAANALAREDE1NADUAUDIND

1 1 [y 1 [ 5 B = |
S’E]%I?,JULVTﬁ'mLLG]ﬂGYNﬂu memﬂmwmzaaﬂmummuiﬂlﬂazJuLLUaaﬂszmumsqﬂmmma"l,msa
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NITVIUNTILUNUDATUDY 9 FJevldanmususaaiaziiodovewwdanatudsuliuazoaulens
gauniinloeas
WU 5 Mstdasialidu o eiiluaisdesiumdndos ansimidulesiu wu drdudie

19 9 dudugruduiedaiuitanseng 4 waidnludsuwdatesauseneurestorumig 9 aely

[
o Y =

HARNAYINTANUNUNIUARRUUNTALARTY (33947, 2550)

2.8 wiavdluun (MelA)

a o . v & = A = ala v X I3 a a ¢
wiiadalaum (methyl jasmonate) dniusesluuiviiavilaitvasnadu uaziduasdunsd
Pfgmalunisaruaunsasefularesiiy 1Y N1390NUedwan N15RSYAUlATDIIIN ALEAN

L4

auysal nsanveswall wazuv) Flineitasdunisiivanumunulituivlunmevaues
AodaiIneuen WU UIALKa N13EYANEY0ILIALATILAY RABATUAILATEARS 9 (URTIY,
2557) Famitadaluundadugesinussverinedosiunssuiunisvesiionalasiia (Su-Yan Wang

et al, 2021) 3iin15n5za1882n7 19 lua T nsiy wenlmduaseusnainaisadnannaunen

'
a =

Jasminum grandiflorum (nenuizd) dadumsszwmeninauren lassasrsnaiafiuszneuseaumu
lelasasuauiiiivajiladdy 2 vy Ao nquensueiia (Flaw) taznduisfiateanes (nsnAsuandan)
adueuladaaesda (Martinez-Espla et al, 2017) uana1nil MelA uduaywusvasnsaluify
Ussiammils wazdenlnesaadn Jasmonates (JAs) TutudusyyindusesluufiAvifosiuanuiadon
Jas é’ﬂﬁdauﬁ'aﬂumsmu@umnaﬁ@@dmLLasﬂizmumﬁﬁwmﬁﬁﬁﬁy (Wasternack and Hause,
2013) JAs a1u1sanseiunsiWlalinlukazdinananisgadululasiau Weanada wazn1svuds
a158uv38 19U 1unglaaluiiey Induced Systemic Resistance (ISR) Haeiiiuszuumstiosiuvesiis
1a8nN157197U209 JA (Devendra et al,, 2007)ImaLawwaa'ws‘?'ﬂugmziuLaqaa'@ﬁmwzmm JAs

anusadudenannisnevaussdeniiiasenaindunaelaegnadiussdnsamlaenisnseAuns

LanIDNTDBU (Gupta et al., 2017)
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2.8.1 N1SAWATIZUNITINNHALLURNUD AT UVDIEI1SUTENBUI A LULUN

wiadaluiwnduaisusenevanlalaamuniildannsadluadng inisnssangedns
nsvndluerandnsiiv tassaiamaeivseneumeawniulalasasusuniingileidu 2 nau lawn

naua1Tueda (Alau) kaznauiuviaeawmes (n3AA15UaNTan) (Creelman and Mullet, 1997)

(Figure 6)

O

COOCH3

Figure 6. Structure of methyl jasmonate (Jin, 2013)

TN15ANBINITEUATIZNNIITININTID9 JAs TUN YA WLuU Arabidopsis thaliana Tu
Arabidopsis flau3fdmsunsdansiey JAs 59938 octadecanane 3uguainnsn o-linolenic
acid (18:3) wa¥3a hexadecane f5uAuaINNIA hexadecatrienoic acid (16:3) (Chini et al., 2018)
faanudunadniudesiiyaiaUfAzenauuts 1Hud aaslswanad iwesondleu uazlalanaiady
NSEUATIENNTA 12-oxo-phytodienoic acid (12-OPDA) #38n30 deoxymethylated vegetable
dienic (dn-OPDA) annsalasfuliidusesiatulupaslswaias daaniuaziuaswudu JA luwes
sondlyy Tulglananady JA gnuunueddudulassasnesing q lneufisenalianng 9 wu MeJA,

JA-Ile, cis-jasmone (CJ) wag 12-hydroxyjasmonic acid (12-OH-JA) (Chini et al., 2018)
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chloroplast

peEroxisome

Ytoplasm

Figure 7. Scheme of the JAs biosynthesis pathway. (Ruan et al., 2019)

wennil lalpwealuunuedduves JA Wasulwlsgesluwdueyiusnesngvduazlieangnd

Muand1aiunnndl 30 vila Yuegiunmsaawlaimaniivengunsaaivendan leaunumuia

N3 92U MIUNUNTUY (Farmer and Ryan, 1990) Tuussanasiuunuelanang 9 du free JA, cis-

jasmone, MeJA uaz JA-lle foifusunuundnues JA fioangnanies@ininluiie (Fonseca et al,

2009) Cis-jasmone wanlny decar-boxylation U843 JA carboxyl methyltransferase (Li et al., 2018)

Jasmonate amino acid synthetase 1 (JARI) ﬂizéjum'ﬁLLU?ﬁuﬂﬁulﬁizwi’N JA uwag JA-lle (Fonseca

et al., 2009) nang1UUIT31 JAle Liuarsusznavdrdglunisdsdeygim JA (Wasternack and

Song., 2017)
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2.8.2 navaINsinwauA NRanNanaInsinuiedlagldaisazarsiiadalaum

nslfansazanewiiadaluiunnenunimuwaznisinognisiivs nendananainisiiuLied

[

21 UIaNlanatl

2.8.2.1 UNUMYBLIiadaluunlunald

wiiadaluiumidnuariidunu wazlinuansalunisuninszaneiiudodanm
FadedusesTuuiiaiiddyiiannsadudenardunisdearssenineiy USun1smouauesneenis
Hostuivrufasruudiueuyadasy uenaniiduandidiuinnisdanumdlures wiadaluumsh
THAnnsasuulaslumsuansesnve sBuiidsnasenisanvemals msudnazesssy amslugen
warnaaiyiviavesrusnsuiumusednsfituandelsa manovaussuasivdemiiada
TuunlasunisAnelufianaldwaisasiin (Marjorie Reyes-Diaz et al., 2016) tufiadaluiuniiunun
#on151UA suLUasn udnuizAmuAINueln Lasnalll ndsnaifuid edluvanediu 1wy ans
WasuuUasdnuasdUsznaumaed & wazihulinan lnanuiiidnniadels suwiadaluuminng

= s Y = & A a o o o Y «
qiymsumuﬂamamaq ‘U\‘iL‘Uw}\laf\]’]ﬂﬂ’limLiJVlﬁ"i]ﬁIiJLUVII‘UVHﬂ’]iEJUEJ\‘Iﬂ'ﬁﬂE]ﬂGUENIULLﬁa‘ﬁiuLiaﬂ“U@Qﬂ’ﬁ

anmuth (Wang, 1998)

Y vy
Y] (5%

Tudagtuiimshiufiadaluunlulfiiesnsnaunmassaals Msiiduegfuszozns
Ugn USinal wagszogmssnuineunisiiuien dslunisinwideunisfiuiien Saniewsky et al,
(1997) wuinwitadaluumanuasanszaunisnaneiaulunsdewmeldluszes preclimacteric usazdl
nslusudslusses postclimacteric A28 UAY Gonzalez-Aguilar et al., (2001) 1951897477

wiadaluunanunsativannisilisuwiaslunuyesauwiuiievatyiiaiug Kent 1o Rudell et

al,, (2002; 2005) wuannstgluiadaluiuy 0.5 fadlua lunaweUilarrelunisdunsiei B-

a Y

carotene laen1s Ususmlidniugaumaliniudndsastisanninuiuriuresamnll waslesiuuas
Tinalsl Martinez-Espla et al., (2014) finssieaunanisidiuiiadaluunnounisinuiieadsleiy
Ao walyl wavgisFueuyadaszues Prunus salicina (wangUu) Tuseninanisiusnvingdanis

Auies Anududuvesufiadaluumifivssansnmasgn fie 0.5 fadlua
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2.8.2.2 anwazUsnguasd

anvarusinguazdvesnaliiduladeiiddyedanislunsidentevesfuilna
Henguslaalddlunisseuannudu wieanugnuemald §9n15ld MelA ndsnisiiuieniinasie

nsasuwlasvanald Inefisneawin MelA aunsaszasuazUsuljanisimun diiveswalivaiy

g X

win Wy 5 wavuvazne Fuhrainiswauiegsasate Naliilunaiiioanin MelA ann1suanie
Haunarduasunisnsziuueinaelsilad wazdudenisduaeiaislsfiuees @15 MeJA I8anns

a a o« a A o 19 = v ] =
Lﬂ@alﬂ/‘aaﬂwL‘Ua'E]ﬂﬁ\lﬁ@a@ﬂQUWWUWQQJQWWIUWWu@u ﬂluwar}hﬂuizmwmmﬂm (Gonzalez-

>

Aguilar et al., 2003; 2004) maammﬁ'amﬁw%mm beta-carotene TuLLaULﬁaﬁLﬁU%’ﬂmﬁqquu
25 DA LTALT U e?i'ﬂuﬂm;ﬁ’uﬂizmmﬁﬂuiéfﬁmaﬁﬂmi n-propyl dihydrojasmonate (PDJ) Fadu
oYUs109a13 jasmonate Timuawigsiiogluglvasarsararsuldluranoilaiiedaaiunis
Waundilaneeauazasiaue (Fan and Mattheis, 1999) fins@inwiaes Ding et al., (2001) 7ild
MeJA wsmsiiuierlunanzdowa nuliausareasnsiineinisaziunuale waztievzas

AsNAANIRIATRIRUYLSA (Martinez and Harper, 2005)

2.8.2.3 nszuaumsnigla waznalnniswantaiiau

99970 MeJA @1u19a%2asnszuiun1siiela waznisuamenauls @9 MeA 3

UszdvSnnlunisvzasianssuveneulasi ACC synthase uaz ACC oxidase Faiflutoulmindfnys
nswanefiau wasnszuiuntamelavesnald (Kondo et al,, 2007) Hssau3danld MelA ndans
Nuieiievzasnsmelanaynisnaniefiau @9 Saniewsky et al., (1997) Anwuavean1shy MelA
wasnsiiunenawalila Feaiunsavzasniswanefiaulafninganiseasdu uaznuin MelA
A101309¥a0N1TNARLDTIAL LAENTEUIUNTENVRMaNEU UM TUAla (BunuuY wazAuy, 2553)
Y ! v o @& a o a aa
waNINUTINUIINIGLY MelA naIn1stAuAeIa1119092a9m351015M1810 LaskaneNauTaINE

dulzsalaaiuneniu (Nilprapruck et al., 2008)

2.8.2.4 n1silasunlasusunuuinia wasnse

44' ] & o o = = a
Luaﬂf\]qﬂmalmﬂaﬁﬂqiLﬂULﬂ g9 YIPNU ﬂiS‘U'J‘L!ﬂ']TVnEJI‘ULL@Sﬂi%‘U'ﬂ‘Uﬂﬁli‘VﬂQ“U’JLﬂll

o a

A9 aliusiellegaaiawinlinuninsiuee o Seaddeulusiutnisuasusuassnunausa

¥

Fegwdsuwlasnniiuluiliduisensuresuilan §insld MesA ndansiiuiiendinasenald
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[

#ai Gonzalez et al., (2001) WuiInsle MelA Aiszduanadady 0.01 mM Turaugiug Kent
A1 TSS Lﬁwﬁummdwmmmm Fadunaunan MelA TUnsefuN19v9Uve3 sucrose-phosphate
synthase denaliiinsduasizriiiaalunauzaihanniy yenaintu Cao et al, (2006) ¥nsud
walamenasly MeJA fiaududy 10 pmol/L dsmuin Wesidudinna wazdsunaunsanisly

HAANATANALTULNNNINYRAIUALLT LA I

2.8.2.5 AUKBUULID

Hedudaduladentanduslaaldlunsdmbennald wasluszninsiinaliidndsses
n1sgniileduiaveswaliiszgoutuimiay 9 Tan13ld MeJA nasnasiiuiieraunsaszasnis
WasuUasteduiavaanalils feil Gonzalez et al., (2001) 51891U31N5 M MelA ndan1siAuLien
-'-N' 4 4 U o ] dy 1 [y} 6 ¥ 1 -Q!
AT 0.01 MM a131303NBIAIAIINLELITBUINANLUIRUS Kent laRndnynaIuAw &9
donAaeaiun15AN®¥Ives Kondo and Fukuda, (2001) 74 MeJA lunaodu fAududy 0.45 pmol
Fanud anunnvzasnIsanataInNkinielifniiganiuay Weaiiusnuigumgle wulkeatu
ASAN®IYBY Zhao et al., (2013) Fanuin MelA diasSawiautiuiloveinanauilosain MelA
1 [y} :.I/ aa | [y Zj ) 6 = I3 & al
Yreduduanay aamabiiuduganisyineu veweules PG, LOX, PME way cellulase Favlutoulysii

NetatunsaaIeiiveRtevieas Lasniayad

2.8.2.6 @1592NNBNININN

Tuprsdanisuaenisiiuifeiusnaindesiiiieds dnvazaeuen wWu dnvazusing

d nausa eodudauar Sedasrilafisnissnuuiunaaisesngndnisdinm filanuddgyuazidu

¥

Uszlevdsofuilaalilvliuuigalussnininsiiusne Fedudeqiuil nuddenld MeA waanis

Y

= 1

AU Gedlnaneansoangnonedinnin ¢adl Yao and Tian, (2005) @nw1n1sld MeJA naensiiu

s

N UNALYDSS NANULINTY 0.2 mM NuIRawesIiaAl @asusynaufiuea a@1susenau Wailiuaen

a & a ' A v A v v ' L da
wazdAnsawaanasin aaNiNYANITNAGedY wazn15hY MeJA 1Aududu 1 ug/L WudmWaauld
Aueulsloeiiy wagA1 DPPH (DPPH free radical scavenging) g4n31%an1smaaasdu (Yang et al.

2011) Wulieatun1s@nuves Peng Jin et al., (2009) Anw1n1skd MelA Tunaie Fawuin ansld

a

MeJA Mauduty 1 umol L 59ufunisld heat treatment Migauviil 38 asAn@aidud a1u1se

Y

sz uNsvieuvaoulyll SOD, CAT, ascorbate peroxidase wag glutathione reductase 3a1du
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oulgsiiddugislunisitueuyadase uag Gonzalez et al, (2004) @nw1n15ld MelA Tunar e

WU MeJA ansanseguianssuveseuleyd B-1, 3-slucanase, PAL uaz LOX

2.8.2.7 nM3AuAulsAaINISAUNYD

TutagiusmAdefefuunuinues MeJA domssnyaunmLazn158ne1gNiy
Fnwmdananaanisiiuiies laysanuaulalludunis@nwinaves jasmonate Aon1sannis

Eonan mvaandanaiiasninnsidivinaiesveuiiogdunidlusznininisiiuinwniensdmie &

[ s

1Afl51897U791 MeJA Lagaunusau & 94 jasmonate @savinniniineidesiunsasdyaralu

q

SenINNY AT USUATI89INNITIaI8 YUY AN VAN S AALIALAZAINNTRAUIALKASIS 9

(Droby et al, 1999) lngnuin MeJA au15adudaainsy Botrytis cinerea dailaalsasid@miluna

[
v

an30LU035 (Moline et al, 2000) 94U (Jiang et al,, 2015) ‘UQL‘UEJ%%I (Wang et al., 2020) §ug¥e

Penicillium digitatum Tunaaqulsiuan (Droby et al. 1999) §udade Botryoshaeria dothidea

(% [
[

(soft rot) Tumaf3 (Pan et al,, 2020) §ugiawte Colletotrichum musae (anthracnose) lunaae (Tang

et al., 2010; Zhu and Ma, 2007) ETUE%L%@ Penicillium expansum (blue mold decay) IuLLaULﬁa

£
YY)

(He et al., 2020) Judiaie Colletotrichum gloeosprioides (anthracnose) Tunsa (Pereira da silva
et al, 2017) waganmsUueuveateqdunisiuindiiuazninuauléBnde (Buta and Moline,
1998) enalnves MelA Tumsaanisuindevewannasuiinainlsa eraiferdestunsnszduliie
ai1enalnnisUesiusiteslausssuyif (Droby et al, 1999) 19U N198519815 anthocyanins

d@15Usznauphenol kag ethylene antagonists \Judiu (Gonzalez et al, 2004; Rudell et al, 2005)

28.3 ﬂ"liﬂ’J‘UQﬁJﬂ’]iLﬁﬂa'm']iﬁZﬁ']u‘WU’]’ﬂﬂEJ MelA

n5lansazaty MelA Mdugasluuiis NUIINARNALAAEDE19MUAUDIADEDS LuUIaNT]

[y 1

1 1 L J dy = L |
EANNIINU LLG]@’]‘\]LUULWi?%ﬁ@ﬁI@JULWﬁ’]UIULUaEJuLLIJa\iﬂﬁgﬂ’JUﬂ?iﬁiﬂ“UaQNahﬂﬂﬁaﬂi%‘U’JUﬂ'ﬁLll

'
=Y

uwnUoATNdU o Jwvihlianinvongadiazilotovesndnuallasulilazinugounefogangiien

9 Y

¥ '
a A

Wosas asinuinlunaldvatesiia ssezaa1n1sgninasanisiinensaeynumu Meilillasann
aeAUsEnaUvBLdavIgARTIBLE aNeRsINIUaAs1e 9 nelundanaiiauuand1aiululdasseee
n13gn vibAAneNsaEYIurwIllviNAY (339U, 2550) wawdisnea1uwes Aghdam and Bodbodak,

v a

(2013) sr8auinisiiusnsfgangiindunagnsuaniteuldndainisiiuiieniiedneenisiy
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Snwdnuaznaldsuwluiinssnvinunin mafusnwneamgisazandnsinismelauazannis
wulaweslse Weosn sgalsimunalivazinunsou vionwwsdauassiimiuseulmesaniniusnwi

aaunnien FavinlvdnuazualidiAnn1suIaEuaINeINTaZIIUNULIY dananluieUssasAnanainIn

9 Y 9

(% '
[ v

vosnaliuazin 1w Msgninund Andurguniedidiinia einsazyiununiiussnisewiada
L8191 ST ANNANY TR AUNUTUAT IS U TV UTDITLUUAUOULADATE UAZNTS

Waguuladlufanssy PAL wag PPO
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A5N15ALUUNI5IVY

3.1 aunsalinlgluniside

3.1.1 naladuiiouns

nanaflsLauilouns Musa (AA Group) ‘Kluai Leb Mu Nang” aneiugauns 1 lngszeziiy
AeandaaUanalgiaudouns 2 wew 91nsivadqe 81Lneviuts JITaguns vudeiieenns

U URnsvdngasiaiu anrdumalula@nsgaetinaidiammnsainnsy s Ine1nyunslunsaay

3.1.2 aunsal

1) Lﬂ?’e)\‘il,lﬁﬂuwﬁ%ﬂaaﬂ Iawn Test Tube, beaker, Cylinder, Dropper, Glass rod, Glass
Cuvette, Pipette, Volumetric Flask, Burette, Tissue Culture Bottle

2) \nsesdamation 2 fusmis Ju BSA2202S U Sartorius Uszinelgessiu

3) \nseatanadion 4 fuvis Ju ED224s U3 Sartorius Useimalgesiiu

1) \n39390@ Chroma meter U CR-400 U3 Minolta Uszinediu

5) Homogenizer Ju X10/25 U536 Astral Usgineilgasiy

6) Vortex mixer 3U SA8 US¥W Stuart Useinaluy

7) Visible spectrophotometer 3u T60 U3¥% PG Instruments Limited @15198141903

8) TAXT. plus100C Texture Analyser

9) Refractometer Ju PAL-1

[

10) gunsalivuguluvioauinns



3.1.3 #15:A%

1) Distilled water

2) Sodium hydroxide

3) Phenolphthalein

4) Metaphosphoric acid

6) Thiourea

7) 2,4-dinitrophenyl hydrazine (DNP)
8) Sulfuric acid

9) 2,6-Dichlorophenol indrophenol
10) Folin-ciocalteu reagent

11) Sodium Carbonate

12) Methanol

13) Aluminum chloride

14) Sodium nitrite

15) 2,2-Diphenyl-1-picnylhycrazyl
16) Sodium Acetate hydrate

17) Acetic acid

18) 2,4-6-Tris (2-pyridyl)-s-Triazine
19) Hydrochloric acid

20) Ferric chloride

21) Methyl jasmonate (MeJA)

22) Ethephon

23) Deionized water (DI)

24) Trichloroacetic acid (TCA)

25) Thiobarbituric acid (TBA)

26) Tris-HCL

27) Perchloric

28) Anthrone reagent

29) Sulphuric acid

30) Sodium nitrite
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3.2 N1SHBUNALEAULIaUIS

ndeiduiiounsuvinnisulsesnainazendqe leetdvivugauazyinagaaon wdldws
NA19 LA2Y1N1TA19YNANNEALD1AR 18U UTEUMEI9NT UV hUSNAL DY 3 WA wAdUNandae

Builouneaniuaasandunialiwianauyinnismaasu

3.3 A5N15NNav9

3.3.1 n1sNAaasdl 1 AnwrAnududunassseziainisudvasufiadaluundanisan
psazTiunulundreiduiiounmdinsiiuinumilgumgiio
Tndreiduiiounediwdenls ¥nsIuRLNInae LU Completely Randomized Design
(CRD) 1131 5 41 (3 an/1 %1) nanntihsnuduniiadalunmiinnududusiag q il
st 1 yamuey (alusismiiadaluium)
33157 2 uwiiadaluum anududy 0.01 Sadlua Wue 15 wii
33157 3 uwiwasaluum anudady 0.01 fadlua Wunan 30 Wi
3157 4 uwwiiadaluum anadudu 0.1 fadlua Wuan 15 widl
3157 5 uwdiiadaluum anududu 0.1 fedlua WHunan 30 wid

[
[ v [ a

‘vaaamnuummiLﬁu%’ﬂmﬁqmmu 13 asrwawed LJunan 0, 5, 10, 15 way 20 Ju wad

Y

Ulliugamggamgiivies 1Wuie) 1 4w feuihuivmadeaueinisazrimumuminuuuUionves

1%
=]

v 2 A a ¢ al =~ aa A v o
nAgduilaundlagn1TiaseiAguLUamagualiineItes el
1. azduunsiinosasinunuIuiInUaen

nsgeyLdemiin

And

R

ANNEAIAlUNTAUBLATaSLAYTS Ferric reducing antioxidant potential (FRAP)

Y a

ANUasatuNsiIneyyadaslagis DPPH free radical scavenging activity (DPPH)

d

U311 Total phenolic compound content (TPC)
ms%’ﬂﬁamawsmg (Electrolyte leakage ; El)

Usunad Malondialdehyde (MDA)

A

nMTaATIERnanssaeule Lipoxygenase (LOX)
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3.3.2 N15NNA99 2 ANEINTITHYUTAYaUUNTAIUAUNITULA 8RB URI L AUSNEIT

QauNIvias

ihndeduiiounsimisnld vinnsnaununismaaeswuy Completely Randomized Design

(CRD) 97w3u 5 91 (3 gn/1 ¥1) wasnuududuiadaluumianududusing q dail
381159 1 vumeeiiveu (auwdwiadaluwm)
3501591 2 wiwfiadaluiuy Aty 0.01 Jadlua Wunan 30 uil vuseteinau

waentuiluinuinwiioamgiivies iiunailunan 2, 4, 6 waz 8 Tu neudmageuly

Y

[

dquvasilanarsiduiiounaenisitasigsinisiasunuamedaeiine1das sail

1. ALLUUNISHATBYARIUSLIUEBA

N

nsgeysdetmiln
A
ANE

AINLUULLB

s~ W

5. USinmvewdefiavanetinle

6. Usinahenasiavaa

7. AnNansaluMsiuenLadasylagls FRAP

8. Anuamnsalunismineyyadasylagis DPPH

9. USu1ad Total phenolic compound content (TPC)
10. Y3118 Total flavonoid content (TFC)

11, M9 IATITRUSUIILEEADSTN
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3.3.3 N15NAA9N 3 ANWINITWYLUAAIFINLUNSTAWAUNITULA8LaA WBUNRS L AUSNEIT

gauuniien

ihndeduiiounsimisnld vinnsnaununismaaeswuy Completely Randomized Design

[

(CRD) Sy 5 91 (3 gn/1 97) ndamnduisnusiufiadaluumfieududusing q feil

FBnst 1 yamuau (iuddiadalauum shnsussneiefivlew)

Bsil 2 wiwiadalauun anadudu 0.01 fadlua Wunan 30 Wil amfumstumheefiney
ndsaniwhmafuinufigungil 13 ssewadea uan 0, 5, 10, 15 wag 20 Ju ud

@ A

wnvinsunsgefineu 500 ppm neuthlUifufigumngivies Weondieduiiowisgniionves

v

NAMELA U UINYININITIATIZIINTIU A UL YA el AeT 09 F19il

1. AZLUUNISANDINITEEYIUNLIIUSIaLUGDN

N

nsgeysdetmiln

ANg

s~ W

ANUANIAUNIAURULATATENETT FRAP

5. Anuanunsalunisidneysyadasylagis DPPH

6. U3u1a Total phenolic compound content (TPC)
7. ﬂ’lﬁ%ﬁiwa“ua\‘iﬂ‘izq (Electrolyte leakage ; El)

8. U3unad Malondialdehyde (MDA)

9. mMsIATIzAnansIeUlesl Lipoxygenase (LOX)
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3.4 p1sUUNNKA

3.4.1 AZLUUNISHNIATEAAIUSIIURDN

nsldsunlasuesdailden (Browning index) lagn1sliazkuudInsun1siinsauaan

[

USnUaananuisnisued Mirshekar et al, (2011) lngaghuuiinad

1 AzluY = liinsagaan

2 AYWUY = LART8AaT (AULESWIE Toundn 10 Wasidud)
3 AU = LART8AAT (AMULASYIE 5211979 10 - 25 LWosidus)

AATRUAAT (ANULEEMNY S¥UINN 25 - 50 tWasigus)

4 ATWUY =
5 AZLUY = LART8AaT (ANULESYIE 11NNIT 50 Wasidus)

TEMAaoUNHIUNITOUTNITNINTREARIUIIMURBNYRINGIY NNITNAEUTIUIY 5 AU

3.4.2 AZUUUNISIARBINITEZAIUAUND

N15USLLEUDNNISALAIUNUIT LR8N IAALLUULA IATUIUATENITEAADINITAZ UL

(%

AnuUadnnaIn Chidrseool et al, (2011) wiseenidu 5 syauavuY aus 1 59 5 il

1 = fdenlidennis
2 = 1Ana1nsiRUARNaN 10 WashEusd YaIiunny e

[ '
= =

3 = 1ARDINISIRIUADN 11 - 25 Waslus VaINUNRIULA

Qe

Qe

a

4 = 1ARDINSIRAUADN 26 - 50 1WosiFud YaINuNRINaLn

1%
a o

5 = 1AREINSIRALUADNNINAIT 50 Wasidud YasiunnaTanLe
P1AZLUUT LA 1NN15UTZLT ULYIINITAIuILe N A U uA ¥ N1 A 91N1TAL N 1UNUI7
(Concellon et al, 2004) Asgns

APUNITANDINITALTIUAUIN = SEAUALLUU X ITUIUNATILAADINISNSTLAUALLUULIY

UIUNAavUAlY Treatment

IS

NﬁjﬂﬂﬁaUﬁﬂ\i’MﬂTﬁaU’iNﬂ']ﬁLﬁﬂ@?ﬂ?iﬂ%ﬁ?ﬂ%ﬂ??%aﬂﬂﬁlEJ YINNNSNAABUIIUIU 5 AU
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3.4.3 nsgayideuaviin

nsifiudeyalagasiuintnvesinegaiuwsn uwazdivinvesndieduiiounnadnisiiu
$n¥ UagthANATLIAENNS

weight loss (%) = (Umiindaegasusiu - Wmindiegne ar Juiudeya) x 100

YIUNAIBELTUAY
3.4.4 Ad

Yarddonuoind1etduiiouns 1agTanTausIuNa1aNa has TRR1ULA8IUDINANA
Auilowns fela3eeind Chroma meter US¥W Minolta Useinad iy Ju CR-400 Adlunisvnaes

sreeunallual L* a* uag b* (Wang et al.,, 2006)

1 &’
3.4.5 AMULUULUD

< =

MINSTRANLL UL BVBINA 8La UL BUIUS LInaIHa LaelalaS D Texture Analyser

JU TAXT. plus100C 9u1@ 1,000 A¥3 MITAgUNIInsguen (P/6) Gnas 0.5 Tadiuns usina

1,000 n5u SenuAussnaasdaduiafiu

3.4.6 Usunauuasudsnazaeunla

dilendeduiiouns 5 nu waumedindu 15 Jaaans naulridniusien1s Homogenizer
& o N v Y a N Y o a 2 T yy =
nduihlumisslinnaznaunisiad ol sakentalinuTuavesileiazaisunlanauins o

Refractometer Ju PAL-1 518 uAndudulasiduduing (% Brix)
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3.4.7 USUaudIn1anaviue

$MANSUIUTUIUUINIATINUA MNUITN15VD9 Dobois et al. (1956) Taan15tnSeus19819:18

v @ A

NA78LEAULTBU1e 2 NTU Insualiasidunmieundy 10 Jadans U1lunses wazviasana 0.25

aaa [y

1Uansennu 5

a a [

Jadans YSuusuinsnuinnaulila 50 §adans anndudiaisanaul 1 Jadan

al
=

[ 7
v a

Wosidus Phenol U311ms 0.05 fiaddns waz Sulfuric acid Usuns 5 daddns Al 10 ud
NUUdNVEMarAINidn 20 un ndnduihldinAganduaannuendu 490 uluuns

IneUSeuiiguiunsmannsgunglaa uanskaUsutainatumiie ug sugar/ ¢ fresh

3.4.8 ANUATaluNIIAUEYNADETEIAYAT FRAP

1< 13

nsanpaIsannaleduiiowrslaeld daedienaetauiiouns 5 ndu waudu 5 wWosidud
Methanol U315 25 fiaddns tuliidniusie Homogenizer irlumd ssldnnasnaudieind og
W3 sewennt U dsatan ban1amease lnediasainainndaeiduiiouns Usums
0.3 fiaddns ¥1VIUHATEIAY FRAP reagent Usuns 3 fiadans maulvidaiundouduivegn udaly
Undunan 30 wit Yunindinisgandulasiaeiaies Uv-visible spectrophotometer #iA1751812
Aaw 593 Wluwns NTASENEs Trolox Timadudu 25 50 100 300 500 uay 800 lulasans
ﬁmﬁmmmﬁaﬂﬂﬁmmﬁwLﬂ'%laa UV-visible spectrophotometer fieuendpau 630 uluums

(Benzie and Strain, 1996 ; Supapvanich et al., 2012)

3.4.9 anuansalunisindneysadaszlagds DPPH

< (3

[ k% @ A Y ' v @ A o [y 3
nsannasaInndlstavilounslaeld deg1endietduiious 5 nsu wauiy 5 1Wosidus
Methanol Usu1ss 50 fiadans Julwtriuaae Homogenizer drliinieslvanmnznounieias o

M & o Y} % 2 a A aa o a a s
W Balen ANt UNEITainaINNaeLauiiauls Usuins 5 Jadans waudu 1 dadlua1s DPPH
solution wadlvildniuse Vortex uaaninAiganfiuuadnieinses Visible spectrophotometer

Y

wiifianueeay 517 uluwes laan Ay antuasislingaumgivesluniindua 30 il wn

Y

TarA19ANAULAIRI8LATBY Visible spectrophotometer AR Az wdaAwIanUasidusinisduds

DPPH ¢nug@ns (Supapvanich et al,, 2012)
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DPPH radical scavenging activity (%) = [(Ay — Asp) / Aol x 100
Ae = AMSQANALLANYDIHIBENAT 0 UNTi

Aso= ANNNIAANTULAIVDINIDE1N 30 U

3.4.10 Usu1au Total phenolic compound content (TPC)

nsanmaIsannaleduiieunalesld feg1endlreduiiouns 5 NS Naudu Undu Usuies

50 faddns Julidiumie Homogenizer dlumleslinnagnounielasoainiaaen 9nUuians
(% v [ = a a aa [ 5§ @ & . .

ANAANNAIYLAULBUN UNIAT 1 Uadams Naunuans 10 tUastgun Folin-ciocalteu reagent

USuns 1 faaans Vortex Wndniy 58 30 w# @Y 7.5 wWosdus NaCO, USunns 2 1addns Vortex

Mgy Iargandunanleias e Visible spectrophotometer 1A311819ARY 750 w1luluns

(Supapvanich et al., 2012)

3.4.11 Ysu1au Total flavonoid content (TFC)

nsafnaisannaaduiiounslagld fethadondroduiouns 5 nsu waviu 5 Wodidud
Methanol Usu1es 25 faddns Julindaiudae Homogenizer dluwd sslvinnaznousiewns o
I aLenantuiasatnanndlsiduiiouns Usinns 0.25 faddns 1ieaedetiindy Ysuins
1.25 fiadans i NaNO, anandady 0.5 Wesidud Ysinns 0.75 fadans nauliidntu sld 5 undl
A AICL Anadude 10 Wehdud Usuans 0.15 Saddns 9ntuiin NaOH ansdudy 1 Tuans
Usnns 0.5 dadans Vortex Iﬁm’hﬁ’ummfui’mm@mﬂﬁuumﬁwLﬂ%ﬂ Visible spectrophotometer

ﬁﬂamm’mﬁu 510 W lusums (Slinkard et al.,, 1997; Supapvanich et al., 2012)
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3.4.12 A153ASISHUSUULREABSUN

ANUITN15U99 Roe et al,, (1948) Tnsindagaitanaletauilauls 5 n$u unaliazidunsme 5

f = 6

Wastdun Metaphosphoric acid Y1195 20 Hadans MU wazdasataUsunng 8
fiaddns u1vUATeY 2 Wesidus 2,6-dichlorophenol indophenol U311%15 0.4 fladdns 2
Woesidud Thiourea USu1ns 0.4 1adans uag 1%2,4-dintrophenol (DPN) US11as 0.4 fiadans
el iy wasth A 37 ssrmwadea Wunan 3 Falus andwidu 85 wWesidus Sulfuric
acid U311m5 1 fadans iAulifigamgiivies 30 unit waztluindnsgandunasi 540 unluiing

Y

) I (% ca
L‘UiEI“UL'VlEJ‘Uﬂ‘Uﬂi’]WlI’]G]iE’]U“U@Qﬂﬁ@LL@ﬂﬂa’i‘Uﬂ

3.4.13 n1332lvavaslszy (Electrolyte leakage ; EI)

AALUABNNA8LE UL WIS 10 FUA28 Cork borer 8197 WUABNNAI8LE Uil aUN9A 2810
Deionized water (DI) 274UUN5¥A1ENTa9N o UlR w9 Fadmdn drluwdTutl DI USuins 30
fadans 1unai 30 Ui Aeanissalvavesdideinslasaioiasesnisuldalus annduii Ui

a

Y Y = o % A = = a o ) a &
W'QEJWNQU\TQ']'TQJ@U»LE]U'] “V]E]qﬂﬂ/iﬂll 121 99ANwalaed tUuIan 15 U Uﬂﬂqﬂqii’ﬂuamaﬂaLaﬂimi

Y

ladsnein3asmsinlndihlutindnass (Promyou et al, 2012)

3.4.14 Y3u104 Malondialdehyde (MDA)

FudruUdonnareduilouns 5 nfu naufuaisazane Trichloroacetic acid (TCA) A2
FuduSevas 5 Usuas 20 fadans duliaziBunlneldiedes Homogenizer wdatily Juwidase
AS0UAIBILEN AN 10,000 Sausewndt Wurian 20 udt thdulafildluinmsiesizvim
USunas Malondialdehyde (MDA) Tnetirdaogns 1 fiadans lalunasannassanduiiaisazane
Trichloroacetic acid (TCA) AuNdUsegay 15 naunuasazany Thiobarbituric acid (TBA) AU

a

Wuduiesar 0.5 USuns 2 Taddns ldadlunaeanaaes uaddadiluaalily Water bath Nigaumgil
60 peAgaldod tJulaan 30 w1y wasandudiuuy g i ui dnludiasieviusunm
Malondialdehyde lagldiasasinn1sganduias inNue1IAdY 532 wag 600 Uluwns (Wang et

al., 2006)



37

3.4.15 Msasizinanssuaules Lipoxygenase (LOX)

nsanananssuveseuleyl LOX Judiudenndluauilouns 10 nu Tdlu Conical tube
WuE1s PVP 0.5 n5u LAnans Tris-HCL buffer pH 8.4 Juliazidealagleyinias Homogenizer uan
YUY U 89A28LAT 09417 8aKEN AIUL5I58U 10,000 58UMBUNT UL 20 Wi W lUTAs1en

Aanssutoulyy

W3 UNANTATANY reaction (Wua1Taslurasnnnany) Usenauaigansazals 100 daalua
Sodium phosphate buffer pH 6 U3u1ns 2.85 dadans waunu Substrate Usums 50 lulasdnsg
Wusegraeuled Usues 100 lulasdns dhlUinsnenine3ee Spectrophotometer N1A11u81IARY

234 Wluuns (Wang et al,, 2006)

3.5 N3ATIENdaya

aa v J

Y1N137LATIEY VY aNNATRAILAITATUIUAINLANAINNEDF Analysis of variance
(ANOVA) wagiUseuirisuaaaelayly Least Significant Difference (LSD) 214UHUNISNAADILUY
Completely Randomized Design (CRD) fipanutdasiu 95 tesidus adunisiagly SPSS d1msu

Microsoft Windows Laa’gsﬁbu 26

3.6 @01UNYINNI5VNADY

91A15UJUANSIN AT nangnIivaIl waeissuURnisnaraineneans (niluazdyinen)

v

9 e

a

91AN9RANNTAYIA 6 TOUNTTIUNTTY AndumaluladnszaounaninaunmsaIanse

s

UAYUNTUNTEAUANG f.alA . Ugi 3. 9uUNs
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NALAZITUNANITNAAD

4.1 ANY1ANULTUTULALTSHZLIAINITLYVDBUNAVE LU UNFADNITANDINITASTINTUNUIR

lundreiduiounsnaenisinuinenaamalion
4.1.1 dnwaUsInNguaIndelauiiouns kazAZUUNISHAABINTASINTUKLNY

1% i3 @ A a 1 .
aﬂwmgﬂiqﬂasﬂaﬂﬂajﬂLﬁ‘U@J@u’NLLa%ﬂ%LLu‘Uﬂqikﬂﬂaqﬂ’]ﬁﬁ%%']u%u’]'l (F|gure 4.1 way 4.2)
v 2 A o v 2 A v ‘:4'
ﬂaﬂﬂaﬁﬂLaU@J@uﬁlﬂﬁﬂﬂ’JUﬂﬂ (leILLGUﬁ’]iaga']EJ MeJA) LagnNaglaulauINLINa1TazaNy MelA

a

seduaUdudy 0.01 uay 0.1 mM wawn 15 uay 30 Wil udniuinweamall 13 esmwaided
Juian 20 1w wunndelauiiswisnaiual ndsgauiiownsiiugansavaly MelA aauwdudu 0.01

= ! A a o« 4 v & v LY aa
waz 0.1 mM N5zezatey 15 U9 BuINSuanIaINIsagiuruIInIenasiuine 15 1u lneld
Waeniduduiag Tamaiien uasRanainn1sguaa Jenenauiusne 15 wag 20 Tu ndae
duilounsiludansazaty MeJA mududu 0.01 4az 0.1 mM WU 30 urdl Gsanunsansanyay
UsngiifnInyeaiuAy Lazndleduiiouisfiutansazais MeA anududy 0.01 kag 0.1 mM ue
Wy 15 Uil Fauaadliduiannsesnwanwasusingfinvesndieduiiounls dunzuuunisiia

v . = a a v A 1% & A a '
91159 1un U7 (Figure 4.2) Fualuluiianindeifudneazysing As naletauiloursniug

d158¥a78 MeJA ANUNYY 0.01 Wag 0.1 MM kIuIU 30 UIN TPLLUUNISNNDINITALTIIUNUIIAN

'
= [

NgailaldTeumgunuisn1sau dAulans e Nadfeg19ilied Ay (P<0.05) TIAIUTULTIVES
AuiaUnATIRUAenvesndltaudowainduiieliongnsnusnwiuiudu Wuwau1ainnsiiu
) val a o a = & 1Y)
Snwmaldlinegaumagiismilegagenudaduiaiui (Paull and Rohrbach, 1985) lagdnuaeeinis
v a sala o9 ¥ a + = a 2 5 a v |
ALYUNUNILIANNNTANEVBRTAGIRT TlAnTosjuvsewdeududiinia (35, 2550) du
a1sazaty Me)A ugesluuiiviidnasdonisildsunlainszuiunisanvosmalinionszuiunisw
WUeATNRY o JhlannvesgaduaziiiaiisvewmdnnaiUisuiuasiiazdoulasogamg e
Uosad (39U, 2550) Lagds1891UUDI Wang et al, (2019) 5189771815888 MeJA @11150
v i dy I~ a a A a 1
UsIeINTsagyununle uenanilarsazas MelA Wuansaiuaunisasgivlavesiiviinady
FnwanwaelsIngia (Gonzalez-Aguilar et al., 2004) wagdin1sAnwinaunindsieanuiinigly

a15aga1y MeJA @u130ann1siine1nIsaginuntle 1wy nsnuean (Wang et al., 2019) ugu1?
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(Siboza et al., 2017) 12423 (Mustafa et al., 2018) & (Rehman., 2018) uazduiza (Sangprayoon
et al, 2019) INNNANSAENYILALIUITEN UMY wandliiuinnisldalsazans MeJA AuLudy
0.01 waz 0.1 mM wiuu 30 w1 awnsasnwdnvasUsngiavesndeduiousls wasdiaziuy

a o o A d' = = v aa 44'
ﬂ']ﬁLﬂW@']ﬂ'ﬁﬂ%‘WWUWU']'NnVl?j@LﬁJ@L'Ui?J‘UL‘VlEJ‘Uﬂ‘U'Jﬁﬂ']‘J'E]u

Control

0.01 mM MelA,

15 min

0.01 mM MelA,

30 min.

0.1 mM MeJA,

15 min.

0.1 mM MelJA,
30 min.

Figure 4.1 Visual appearance of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1 mM
MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.



40

6 5 Il Control

[ 0.01 mM MeJA
for 15 min
0.01 mM MeJA
for 30 min

B 0.1 mM MeJA

Chilling injury (score)
W

for 15 min

T
77

J0.01 mM MelA

i

Day 5 Day 10 Day 15 Day 20

for 30 min

Figure 4.2 Chilling injury score of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1
mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.

4.1.2 and

= 4 Y] Sre = v 3 ey
Ad (Figure 4.3) Wl udnwmuzusngiuivend A mueIndeLd ull ouraganIuAu

(laludansazats MeJA) wazndrgavilounanuasisansazals MeJA AseauaAuusy 0.01 way

a

0.1 mM uguIu 15 way 30 uil wdniusnyiiaamail 13 ssrwaded 1Wunal 20 34 9 Figure

Y

4.3 (A) WANIAIAINATI (L) NUT TR L* RNTUE D08 Ma0ASZEZIaINTAUSNYT LANIENET

P=Y

[ [ a1 i = s v ad A Y = '
bNUTNYY 20 YU TAAIUAUNAN i* ﬁ@]ﬁﬁiﬂﬂ‘ﬂﬁj@LﬂJE]L‘LJifJUW]EJUﬂ‘U'JﬁﬂWi@u A LLﬁWQﬁLWLWUQWﬁ@Wﬂ‘UﬂN

AnonTsagyinunuInInigavinlidvealdenddinadudwalviden L* anas @3 Figure 4.3 (B)

wandA1ANUL U g7 () WU NABLEUTBUNEAT —a* AAAINADATLEZIAINITAUSNE LAY

'
N o a

AMendunusnw 20 U Na38n1snudfiaT ~a* anas danuunnaensadfedeliveddyds
(P<0.01) uaz Figure 4.3 (O) wamanududimans (6% nusn ndasiduilownadidn b* iutu
naensziIaIN1siusny) ldnuauuand1anea@da (P>0.05) ndelunalivseinan Climacteric
fruit Fadlonaviysaiagiimsataeifuarmamelagedu (a3, 2549) nswdsudvesnaldidu
FrfimnuuiysainusssmnAiiulddnauiian uwidulngnavasudvessaldinfatuionalsisy
1gnszuIunTEn (39U, 2550) FaaonadBaiusIBIUYDS Youryon and Supapvanich, (2017)

! v & A a @ A a & A A a & I3
NUINAWLAULDUNIHUAIANUUUALVIANAILLaTUAIANMULUUE VA DUNNIUARDATZELLIAINITLAU

Snunaglauiiou1d INN1SNAasLandliiiuIINIsIdansazansy MelA a1unsa%seannsiiudures

[
a = !

A1 a* @Al L* Juwnldulunisveaansiiudy waze 6* Juuildulunisiiudunasnssesiainisg

N
| Y ad

LAUSNYY F9a9AAADINUNUITENDUNTNTNTI89UINNITIY MeJA BaInIsiAULAe) devsaaseas

N15ANADIAT L* VDIHANZIUT Kent (Gonzalez et al., 2001) kagn13¥eaan1siuasuLUasdin
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Wasnweaugazna (Gonzalez et al,, 2003) Har (Gonzalez et al., 2004) LLaSNaV!Vli’]W‘lJﬁ:UEmLL@U

Jals (Warudni, 2558)

80+ A 10 -
. 60 4 9 : L 0 — Q._.
LN nw .‘l ‘5|"l .Il‘ I-I
E N BN i N v N
2o N IR g::: ¥ 310 N
o [u] ., = M he
2 | g:;: ¥ | IR \F 5 3
! N 1 = -20..
1 30N B3N YRR AN )
Day5  Day 10’ ~Day15 - Day 20 7 _ Day5, .Day10  Day15 Day 20
80 -
C @ Contol,
60+ [ 0.01 mibh AdelA
g for 15 min
= 40 = [ 001 M MeIA
*> - Q ¥ for 20 min
o) 20 | : S g:.x-nmm:m
. cr LS min
N 1 6.1 /i MelA
o | ;

fer 30 min

Day 5 Day 10 Day 15 Day 20

Figure 4.3 Changes of peel color values, L* (A), a* (B) and 6* (O), of ‘Kluai Leb Mu Nang’
bananas treated with 0, 0.01 and 0.1 mM MeJA solution soaked for 15 and 30 minute at 13 °C

for 20 days.

4.1.3 nsgaydermiin

nsgaydeunin (Figure 4.4) vaendreiduiiounaganivny (Wudaisazats MelA) uay

NA18IA UL DU LYA8E15aza8 MeJA N5eAuANNIINTY 0.01 waz 0.1 mM wrulu 15 wag 30

v a

Wil wdnfusnulgumngll 13 eseneadoa 1wnan 20 Tu wudi saeaszezaINIsAuinm
ndoiduiionmnisnimmnassininiiuduresdnainsgydouivin linumnuuand1onada
(P>0.05) Msgapdetmdnidenaviulussniumaiuinundmaliinisgydodmindgatu (ns
BF LAz 1TnU, 2562) @0AAABINUTI189IUU0Y Chaishome et al,, (2019) $1897U31015 14

4138818 MeJA aunsavzasnisgdsminvesdulesalannitynaiuay weanaintaisazaly




a2

1%

MeJA §sanunsaveasnisagidsuivinlunauzidewnea (Ding 2001) HauaUila (Fan and Mattheis,
1999) wasnaurarne (Gonzalez et al., 2003) wandliAuINNa18t8 Uil auNaikdaIsazale MelA

ANITNTY 0.01 Uag 0.1 mM uguu 30 uri Juwnlduiiszaunsaveadninisgydsiminves

a

naelauiiownnfiusnugamall 13 esmwadedls

Y

Control
30 A u

25 4

[ 0.01 mM MelJA for

15 min
0.01 mM MeJA for

20 o

15
30 min

& 0.1 mM MeJA for

10

Weight loss (%)

15 min
[ 0.1 mM MeJA for

NN NN EEENEENEEL

o

30 min
Day 5 Day 10 Day 15 Day 20

Figure 4.4 Weight loss of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1 mM MelA

solution soaked for 15 and 30 minute at 13 °C for 20 days.

4.1.4 §1599NNENYININ

AnuansalumMsmdneyyadasruazauaisalunsiueyyadase (Figure 4.5 uag
v & A o Y] 2 & A v
4.6) ?J@Qﬂﬁ?ﬂLﬁUﬂJ@u’Nﬁ@ﬂ?U@ﬂJ (lelLL‘;Ua'ﬁﬁ%ﬁ’]EJ MeJA) LagNauLa UL DU LINIYAITATANY

a

MeJA fiszAuaandudy 0.01 wag 0.1 mM wguiu 15 ag 30 w1l waaiusnyfioaumall 13 o9

Y

[
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Figure 4.5 DPPH free radical scavenging of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01

and 0.1 mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.6 Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang” bananas treated with

0, 0.01 and 0.1 mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.7 Total phenolic content of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and
0.1 mM MelJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.8 Electrolyte leakage of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1
mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.9 Malondialdehyde content (MDA) of ‘Kluai Leb Mu Nang’ bananas treated with 0,
0.01 and 0.1 mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.10 Lipoxygenase (LOX) of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1

mM MeJA solution soaked for 15 and 30 minute at 13 °C for 20 days.
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Figure 4.11 Visual appearance of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening

(using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they

were immersed in 500 ppm ethephon and then stored at room temperature for 8 days.
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Figure 4.12 Skin damage score of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening

(using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they

were immersed in 500 ppm ethephon and then stored at room temperature for 8 days.
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Figure 4.13 Weight loss of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using
500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.
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Figure 4.14 Firmness of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using 500
ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.
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Figure 4.15 Changes of peel color values, L* (A), a* (B) and b* (O), of ‘Kluai Leb Mu Nang’
bananas treated with artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution
soaked for 30 minute after that they were immersed in 500 ppm ethephon and then stored

at room temperature for 8 days.
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Figure 4.16 Total soluble solids of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening
(using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after that they

were immersed in 500 ppm ethephon and then stored at room temperature for 8 days.
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Figure 4.17 Total sugar of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using
500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

4.2.5 YSUaua1900ngnen1edinIn

ANENNTAlUNSAILeUadaTTL Az NENNTAlUNIMdReUYaBaTy (Figure 4.18 wag

a

4.19) voendieiduiounganiuau (Uuietefinou) waznaieidiuiiowsiugaisazais MeA Ay
Wudu 0.01 mM gu 30 Wit SaunIsuNeeine wiunusneeamaiivies Wuan 8 Tu
WUIIAENN SO A NEYYADAsEYeINAIB A UTTaUNY (Fisure 4.18) Mmenauiusne 4 Tu nde
Aullewnsgaaiua (Uumeteiivlon) druamnsatunisiusyyadass ainiindigiauionns Aud
a1sazany MeJA AT 0.01 mM WU 30 w1l SIufunsUNalgieiney 1A1ULANF1INIY
adfeg1elibd1Aty (P<0.05) druariuainnsnlunisnidneuyadaszuoindlgiduiouns (Figure
4.19) WuINenaLAUSN® 4 uag 8 u ndeiduilounsfiudansazals MeJA Nanududy 0.01
mM WIWIY 30 U7 SAufuNIsUNMglE TV fanuaunsalunisidneyyadaseaininynaIun
(Uumeefinow) dauuandanvadfegafidfedidgds (P<0.01) a15e0ngvsn1aginintayInniy
anunsanusieuisereentinduluadsiutadesiuliiviouyadaszneddu Faulamilulusssued
wazuseganulaluin wasnalid Wy a1suseneuiiuedn walsiiuess siuluianguussansitueyya
a d' a a 1 . a 9 1A a a g 1% a
dasgunNImfiusing o (Halliwell, 2009) syyadaseliliiisaveadenlunanasslannuunued
=2 ! Y a ! £% & a X d{' L4 < o ! = o
Fuuaznoliinn1sys wisnsgnasimsenanduieusele lnsanglunisiludygaegimilan
neliiiamsUasuuladlunisnevausssedairneueniiufsuulategnasniial (3349, 2550) &
1% [y . 1 1 @ A al
#0AARBATUTIBITUYBY Youryon and Supapvanich, (2017) $1891udnaleLiuleunsdiaiuanung

lunsiueuyadaszuazauansatun1smineuyadasvaslundleifuiiounsssoran wasd



56

$18971UV04 Wang et al,, (2009) 189 U3 @5avas MeJA aunsnannisaanediivenaliliogiad
UsgdnSam wazuiulseanuaiunsalunisiiueuyadasyrenaluessdu Fedalinsduduin

ANAINITUNITAINRUY AT aTEaIN1 TR Ina1sUTENoUN WeAN (Someya et al., 2002)

v A o

wennil MelA dovimihnduddedygyraluana nszdunalnnstesiunisvianueseyyadass

a

waznsgaunisasteuleilunisanansoyyadase (Pauwels et al., 2008) wagdsieuideiisides

Y

Aunsldansazale MeJA NdINason15a31981599NNENTININ 1Y Nauz (Gonzalez et al,

2001) wauzazna (Gonzalez et al., 2003) waznaaUita (Fan et al., 1998)
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Figure 4.18 Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang” bananas treated with
artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
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Figure 4.19 DPPH free radical scavenging of ‘Kluai Leb Mu Nang’ bananas treated with artificial
ripening (using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after
that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
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USunaansusenauilusdnuazaisusenaunanliuses (Figure 4.20 wag 4.21) 9908738

dulieunsynnIuAy (Uusgeiine) wagndialduiiounsiiudaisazais MeJA aududu 0.01 mM

a

WU 30 W SAUAUNISUNAIELeTINBU kAR USnEINoumndves 1Wual 8 YU feUSune

9 Y

a a

a13Usznaufluedn (Figure 4.20) wuinndleiduilowrswnisnsiusunaasuszneuiiuednanas
ARBATYELIAINISIAUSAYT ldnuANLANA1an19ad@ (P>0.05) diua1susynauailiusen
(Figure 4.21) WU31RaeAsEeazIaIN1siusAwINdletauiiaureidusunaansuseneunailiueen
TndlAesiu inuauLanaane@ns (P>0.05) Usunaasusznauilusdnuazunuiudusnaannluy

naldgnuazazisuanailonaliiiugnaey (Macheix et al,, 1990) ansusznauiiueannulusssuyfll

=

wnneviateviin naulveigainy fs a1sUseznaunin Wanlauses (AU WALLAEY, 2557) Uag

LY [ £

JanduanslunquanseengndmetinmidaudAlunisiueyyadasefdidy waznszauianssy ROS

fafidrurrelunsiunulse fefunalififassznoviiuoauasansusenaunaliussdgedadu
Usgloviregqunimvesiywe (Hassanpour et al, 2011) wazddisisauindeiduunasiiuoaioon
qwémﬁamwﬁﬁ (Bennett et al., 2010) FeUSumansUseneuiueanuaz USinuasuszneunaila
uasdvaailonandaglutaissezaniziuay fuaisiuguesndas uasdisisaiuzes Youryon and

Supapvanich, (2017) steauInAeiduleunsszergniiviinaiiuedngingn
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Figure 4.20 Total phenolic content of ‘Kluai Leb Mu Nang’ bananas treated with artificial
ripening (using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after
that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
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Figure 4.21 Total flavonoid content of ‘Kluai Leb Mu Nang’ bananas treated with artificial
ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after
that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
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Figure 4.22 Ascorbic acid content of ‘Kluai Leb Mu Nang’ bananas treated with artificial
ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after
that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
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4.3 Anwinsudiiadaluunsauiunisuudieeiiveunduiuinunaungiin

4.3.1 dnwazUsnguandeiauiiouns wazAzuuUNIsineIMIELIURLN?

anwazUsINUeInaeta Uil ouIuarAZUUUNITIANDIN1TAZYITUNYNY (Figure 4.23 LAz
4.264) vesndeduiiounsiildudansazats MeA Uudeiefiven) uazndroduiiousiiudansazans
MeJA parnandudiu 0.01 mM wiunu 30 wift saufunisundeiefineu 500 ppm ndsnsiiusnud
gaumndl 13 esrwaded Juan 20 Tu Fednwarusnguasndeiduiionns (Figure 4.23) wui
néreiduiiounmnismsgnaduatafungndiainnisuusasiedivien 500 ppm 2 Fu uindae
Euileunsfivudeteiineuognaion finsuansenmsazimununliifusasnendafiudnu 5 Ju
wardionssuusstunmevdafuing 20 Ju laeddudendudiiers danafien wazfwainnis
gus Tuvarfindeiduiewsiludaisazans MeJA finsndadu 0.01 mM w30 Wit $ady
mMsuuseefiou fnmsinemsazinunundiwastosniindladuiiowsiivuseefineusgng
e dUATLUUNISIAADINISd@E RN (Figure 4.24) wuindualuludaniafeinuivanvug
Us1ng linuansuansensada (P>0.05) maiusnwigamgisniulddsmalsiineinisagsin
N1 N1TaneINTsagyunulansainlalaensldaisazaty MeJA Bufisn wagpmlg., 2554)
asarany MeJA uasmununisaiyiulavesiy wazdsgnuiindrefiiunisuiaisazany
MeJA ﬁwmha%’ﬂmé'ﬂwmsﬂsmgﬁﬁ (Gonzalez-Aguilar et al., 2004) LagiinsAnunieuntii saus
T 2009 - 2020 Srenuimsldasazats MeA udannfuienddutislunsifitgunm Saeng
MaAUSIY wasiiuaudiuniulsandenisiiuifeaveaalifld (Wane et al, 2021) wu nsldly
LL@UL‘ﬁa (Li et al., 2006) wausman (Ezzat et al., 2017) rak (Li etal, 2017 ; Wu et al,, 2020)
wazils18971uve9 Ding et al,, (2001) 5189131015 19a158878 MeJA nden1siiuii sauzid owne
WUEnseTzasmsiine1nsasiuule wasezasnsiindtinalunadulsse (Martinez and
Harper, 2005) uana1n Y Yang et al, (2011) 85189 uinnsldarsazars MelA A835N159U
aunsanMsinatimavunaaudsswitamsiiusnwlflguiienty mnnsveasazNauise
Aounthil wansliifiuinnsldansazats MeJA fenandudu 0.01 mM uduu 30 wndl Suwsliiufiey
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Figure 4.23 Visual appearance of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control)
and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C
for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.
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Figure 4.24 Chilling injury score of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control)
and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C
for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.



62

4.3.2 @nd

A& (Figure 4.25) \udnwazUsingf vaveniinuninuasvesndeid uiloulad L ud

a1sazay MelA (Uuseiofinau) wazndisiduilounailudaisazals MelA aududy 0.01 mM wa
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WY 30 Wil sadunisunseefineu 500 ppm wdinisiiusnwgaungll 13 sarwaided 1u
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a 1 aa 1 a v o w = Y @ 1 14 @ A A o 1 1
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= = a 5 A a A A a v | v < A P
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MeJA 1AUTUTU 0.01 mM LU 30 Uil SauAunIsUNAIeinel 39 RdA1ANNEI9anaY
Figure 4.25 (B) uamsanmududiung (a*) wuinneuaaunusned 20 7 ndastduieunsiiuusie
eiivlousgufgniiin o* gandindietulouniutaisazag MelA finanududy 0.01 mM uyuu
30 W9l SamAUATULAEE RN oY WAlLWUAINLANAINNISEDR (P>0.05) Figure 4.25 (C) WAAIAT
1< Ql = U Y1 [ = [y P a ' v @ [ (%]
ANULUUALNADI (O%) WU AIERAILAUINET 5 09 15 93U UAT b* AN WANIEUAWLAUINYY 20 U

[y 1 i

nAELEUL AU ITIRYAY5azaN8 MeJA 1A 499 0.01 mM KauIy 30 UId SaufunIsuualeLani
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Wau A1 b* @aIniIndlutauilausnuLsseRNaUst1LAg7 TANNLANF1II1IARR ag19lTadA
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(P<0.05) naqeidunaliiusznn Climacteric fruit FadlorauIysalaziinsassenidutaznsmela

= a 1 a = Y oA a ¢ ad & Yo A |
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Ingnsivdeudvesnaliifinfnduiiionalilisudngnszuiunmsan A5, 2550) NSANTUYDIAT
AMNATINNIANUEDAAA DN UNITANAIVDIAIAN U WA EILAENITHRNTUY 831U T UE A B9
(Abdullah et al,, 1985 ; Abdullah and Pantastico, 1990 : Mustaffa et al., 1998) lagnszuiunIs

a a A @ A o A a A Y < A
WaguawgnUuaans auadn1aInysuia Chlorophyll 8Ra98713LUBINN19INAYNAINITEAULNYT

=

nARKaLnIzUILUNITUABULUa e uleslag o evinsUsuan nuenanna delaevialunis

a A

geudedilnvemannanierasnisiiuiietusuaniensidenan naeandnna (Siripanich, 1999) uwag

YRS

a

191897104 Ding et al,, (2001) 51891U31A5ITa58va18 MeJA @unsansanmdle lnvaisazany
MeJA aglunsedun1sazanwead heat shock protein (HSPs) Yiliauns0ane1n1saeyinunuIsening
mMaiusnwgamaienld anniseansvnaesuandliiuiy nsudaisazals MeJA faududy
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F9aAAADINUNUITYNDUNTNTNTIBIUINNITIY MeJA 1EIN1SAULALT 8Ea0TEaN1TANAIUDY

A L* suaﬂmammﬂﬁubf Kent (Gonzalez et al,, 2001)
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Figure 4.25 Changes of peel color values, L* (A), a* (B) and b* (C), of ‘Kluai Leb Mu Nang’
bananas untreated with MeJA (control) and the bananas treated with 0.01 mM MeJA solution
for 30 minutes during storage at 13 °C for 20 days followed by artificial ripening (using 500

ppm ethephon) and then storage at room temperature for 2 days.

4.3.3 n1sgayAerimiin
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a

Gonzalez et al., (2001; 2000) fis18a1uiNNs1e MelA s'mﬁ’umnﬁu%’ﬂmﬁqmmmﬁw ANUNT0YLa0
nsgaydetmdnlungaietug Kent uaz Tommy Atkins 16 uonanil MelA Ssiagvzaamsgnyide
dhuinlunauzidewme (Ding, 2001) 9nMsHamsaaeazudsenaunting wandiiiuinnisld
41582878 MeJA Aududu 0.01 mM uguy 30 wid Srudunistudisedivey Juwilvudies
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Figure 4.26 Weight loss of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control) and
the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C for 20
days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.

4.3.4 USUE1590ngnon1ednnIm

LaneA1IANAINNTalUNITAMBYYABaTELAT AYNaNNTaluNTAdneyLadase (Figure
4.27 way 4.28) vainasiduisunanliitaisazats MelA (Uuaigeiineu) waznaluauilauaaiws
a19aza18 MeJA AUNTY 0.01 mM Wiy 30 Wil sauAunITULAIeLeineu 500 ppm ®adN1T
<@ (% d' a a ) [ = 4 a .
Nusnwnaamnd 13 asewa@ea 1uaa 20 U Jeauanunsalunisitueyyadasy (Figure
4.27) WUIAIENAWAUSAY 10 Tu ndreauiiouenuuseLeiinausgufeininuaIuisalunig
Aueuyadasyginiindleiduiiounsfiugaisazais MeA Aududy 0.01 mM uguIu 30 Wl
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UAUNSULMELEANBUE TANUWANAINIaRRoe 9l Ted@1AEe (P<0.01) d@UANNAILITOLUNNT
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Mdneuyadasy (Figure 4.28) wudmnisnsnaasslmiuanansalunsidneyyadassiiudunasn
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Figure 4.27 Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang’ bananas untreated
with MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes
during storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon)

and then storage at room temperature for 2 days.
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Figure 4.28 DPPH free radical scavenging of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA
(control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage
at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage

at room temperature for 2 days.
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F189MUVDL Zang et al., (2006) 18911317151 MeJA luanservadanunsainusunaasusznauil
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Figure 4.29 Total phenolic content of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA
(control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage
at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage

at room temperature for 2 days.

4.3.5 é'mﬂmi%"'a‘lwamaaﬂszq (EV wazd3uas Malondialdehyde (MDA)

91311353k mave3Usey (ED) wagu3una Malondialdehyde (MDA) (Figure 4.30 waz 4.31)
Yoanarelauiiaunldudansazans MelA (Uuseefineu) waznaltuwauilouraiiugalsazans MelA

a

AULTNTU 0.01 MM WL 30 W% SasdunIsuUNmgeney 500 ppm Mé’qmﬂﬁu%ﬂmﬁqmmu
13 earmigailea Wunan 20 Fu Ganuin Sasinisfaluavestsyy (Figure 4.30) mevdufiuinw 20
Fu ndreiduiieunsiivudmelofivleussrnfeiidnsnsiiluavesuszaganiindoduiewnsiiug
a19a2818 MeJA AL NTW 0.01 mM lruaw 30 wI SauAUnsUNAgeiveu waldnuaay
LANANIVNSEBR (P>0.05) druuSunas MDA (Figure 4.31) wuiindreiduilounafivudeiefineoustig
iU MDA ganinndeiduiieunsiutansazans MelA anandadu 0.01 mM wiuny 30 Wil

a

Sfunsuieieiiveu udlinuauuanaaneeds (P>0.05) maivsnuiivdinualilugaumgl
sl sfreldiineinsiaunfiizendn e1nnsazsiununa (chilling injury) @ 9dau @
(indicator) fl@1n1sAzTTUNUIARa18%in LYU USued malondialdehyde (MDA) Lagens1n1s
%"’ﬂuasuawszq (electrolyte leakage; EL) (353U, 2550 ; Shewfelf and del Rosario, 2000) Falu

FENINMINAUIVBIBINTALTINUNUIIAENUBNIINTTIIMAVDIUTEAINL BT BLLTU (Sharom et
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naadu (Marangoni et al,, 1996) msvivduvesarunduduves EL was MDA Ieduiudideuan
AUANTULTIVBIDIMTALTIUMLNITEIAUT T gamg e (Youryon et al, 2018) wazil
3718974789 Gonzalez-Aguilar et al., (2000) s1g91uinansavatey MelA anunsadesiuadiuuiusy
Tngluandmsnisiilnavessequazdiunn MDA Ssnsfilnavesssaintuiiosnideruldsy
AMULEEIEIINDINTALTINUNU (Marangoni et al, 1996) 31NNTTHANITNARBILALIIUITLADY

i wanslmiunsidansazale MeJA AUt 0.01 mM Baunud 30 W1l SAUFUNITULAIELD

finou JuunlduiiazanunsavzaednnisiluavesUszauazusuna MDA lundraduiioudla
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Figure 4.30 Electrolyte leakage of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control)
and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C
for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.
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Figure 4.31 MDA content of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control) and
the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C for 20
days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.

4.3.6 nanssutauley Lipoxygenase (LOX)

Aanssuseules Lipoxygenase (Figure 4.32) vasndaewduiouneiiliuntansazany MeJA (Ux
freieiivou) wazndroiduiiousiiutaisazate MelA Aaududi 0.01 MM wawiu 30 Uit Saufu
nsuLAIELeRNBU 500 ppm wé’mmﬁu%’ﬂmﬁqmmﬁ 13 sernwadea 1una 20 Ju Fawudn
néhaduilowafiuudieefieussiuieaiifonssueules Lipoxygenase qaﬂjﬂﬂa”amé‘uﬁawﬁusﬁ
8158818 MeJA AULINTY 0.01 mM Wit 30 W SINAUNISUNAIBLETINDYL MaDnTEeslIaInIg
Audnw Fafiulddaauniendafivinu 10 uaz 15 u fanuunndiamsadfegradtoddgyds
(P<0.01) Aanssueulasl LOX Readosiuennisasinumunn winAanssy LOX sty wansldifiuin
9NNNTALTUMUNA RN LUy (Pongprasert et al., 2011) n1slaansazals MeJA dduaaglunis
anfanssu LOX tlesan MelA iludnygraluanavunidnluiivianunsadesiunisiineinis
asviununala (Fallik, 2004) Fedenndesiuseauues Gonzaalez-Aguilar et al., (2004) 5789113
asavay MeJA Yasanfanssueulysl LOX Tunad$sld Tnglunszdumaianuvesiiuilelifiuiia
nsdesunsiiuturesianssueulssl LOX anmisnanisaasiaznuisenouning uansdvifiu

IN5IEAN5aZaNy MeJA ANUUTY 0.01 mM kW 30 W19 @unsaszasniIsiinnanssuLeulel

] ) d' a o v & A v
LOX %mwmiLﬂUiﬂquqummﬁuaﬂﬂmEJL@‘U:M@UNI@



70

50 4

40 4
Control

20 0.01 mM MeJA for 30 min

LOX activity (U g?)

10 + Ethephon

Day 5 Day 10 Day 15 Day 20

Figure 4.32 The lipoxygenase (LOX) activity of ‘Kluai Leb Mu Nang’ bananas untreated with
MeJA (control) and the bananas treated with 0.01 mM MelA solution for 30 minutes during
storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then

storage at room temperature for 2 days.
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Table Al. Chilling injury (score) of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1

mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Chilling injury (score)
Day 5 Day 10 Day 15 Day 20
Control 0.8 1.4 1.6 3.6°
MeJA 0.01 mM, 15 min 0.6 0.6 1.6 3.6°
MeJA 0.01 mM, 30 min 0.6 0.6 1.2 1.8°
MeJA 0.1 mM, 15 min 0.6 0.8 2.2 3.4°
MeJA 0.1 mM, 30 min 0.6 0.8 1.2 2°
F-test ns ns ns *

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A2. Changes of peel color values L* of “Kluai Leb Mu Nang’ bananas treated with 0,

0.01 and 0.1 mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Changes of peel color values L*

Day 5 Day 10 Day 15 Day 20
Control 50.686 55.521 57.759 49.475
MeJA 0.01 mM, 15 min 49.922 52.885 52571 55.662
MeJA 0.01 mM, 30 min 52.769 53.22 53.461 61.385
MeJA 0.1 mM, 15 min 50.804 54.753 52377 54.986
MeJA 0.1 mM, 30 min 50.894 52.642 51.752 55.53

F-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A3. Changes of peel color values a* of ‘Kluai Leb Mu Nang’ bananas treated with 0,

0.01 and 0.1 mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Changes of peel color values a*

Day 5 Day 10 Day 15 Day 20
Control -18.844 -18.464 -14.462 -4.37°
MelJA 0.01 mM, 15 min -18.707 -18.738 -16.587 -4.578°
MeJA 0.01 mM, 30 min -18.948 -18.414 -17.926 -10.929°
MeJA 0.1 mM, 15 min -19.535 -18.943 -13.54 -5.284°
MeJA 0.1 mM, 30 min -18.818 -18.434 -16.579 -13.036°

F-test ns ns ns *x*

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A4. Changes of peel color values b* of ‘Kluai Leb Mu Nang’ bananas treated with 0,
0.01 and 0.1 mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Changes of peel color values b*

Day 5 Day 10 Day 15 Day 20
Control 33.312 35.907 33.814 38.135
MeJA 0.01 mM, 15 min 32.691 35.436 37.09 39.17
MeJA 0.01 mM, 30 min 33.964 35.993 40.576 48.323
MeJA 0.1 mM, 15 min 34.363 36.254 36.899 44.076
MeJA 0.1 mM, 30 min 33.821 34.788 36.958 40.951

F-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A5. Weight loss of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1 mM MeJA

solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Weight loss (%)

Day 5 Day 10 Day 15 Day 20
Control 5.758 10.372 17.096 23.368
MeJA 0.01 mM, 15 min 6.019 10.521 16.844 23.352
MeJA 0.01 mM, 30 min 6.405 10.633 13.77 20.993
MeJA 0.1 mM, 15 min 7.26 9.681 19.345 25.599
MeJA 0.1 mM, 30 min 7.084 10.659 13.732 20.721

F-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A6. DPPH free radical scavenging activity of ‘Kluai Leb Mu Nang’ bananas treated with

0, 0.01 and 0.1 mM MelJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment DPPH free radical scavenging activity (%)

Day 5 Day 10 Day 15 Day 20
Control 4.465 4.196 4.608 4.962°
MeJA 0.01 mM, 15 min 4.131 4.694 4.049 4.414°
MeJA 0.01 mM, 30 min 4.274 4.939 4.46 6.986°
MeJA 0.1 mM, 15 min 4.37 4.325 4.125 5.267°
MeJA 0.1 mM, 30 min 4.707 4.352 3.908 5.027°

F-test ns ns ns *x*

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A7. Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang’ bananas treated with

0, 0.01 and 0.1 mM MelJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Ferric reducing antioxidant potential ([)imol g%

Day 5 Day 10 Day 15 Day 20
Control 6.812° 4.664 4.343 9.09°
MeJA 0.01 mM, 15 min 6.517° 5.417 4.715 10.436°
MeJA 0.01 mM, 30 min 4.74° 6.153 5.894 7.612°
MeJA 0.1 mM, 15 min 4.149°¢ 4.232 5.597 8.864°
MeJA 0.1 mM, 30 min 3.453¢ 5.669 4.616 8.664°

F-test ol ns ns **

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A8. Total phenolic content of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and
0.1 mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Total phenolic content (ug g™)

Day 5 Day 10 Day 15 Day 20
Control 2.378° 2.018° 2.302° 3.307¢
MeJA 0.01 mM, 15 min 1.692° 2.204%° 1.863° 3.8°
MeJA 0.01 mM, 30 min 1.816° 2.366° 1.736 3.219¢
MeJA 0.1 mM, 15 min 1.873° 1.879° 1.574¢ 4.04°
MeJA 0.1 mM, 30 min 1.544° 2.211°% 1.276° 3.222¢

Ftest % * *x *x

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A9. Electrolyte leakage of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1

mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Electrolyte leakage (%)

Day 5 Day 10 Day 15 Day 20
Control 7.266 8.122 33.067° 13.898
MeJA 0.01 mM, 15 min 7.145 7.453 15.513¢ 13.334
MeJA 0.01 mM, 30 min 4.876 7.194 11.033¢ 13.713
MeJA 0.1 mM, 15 min 5.269 7.292 21.642° 13.827
MeJA 0.1 mM, 30 min 4.992 8.639 12.23¢ 13.196

F-test ns ns *x ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A10. Malondialdehyde content (MDA) of ‘Kluai Leb Mu Nang’ bananas treated with 0,

0.01 and 0.1 mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Malondialdehyde content (nmol g™)

Day 5 Day 10 Day 15 Day 20
Control 0.095P 0.224° 0.276° 0.701%
MeJA 0.01 mM, 15 min 0.085° 0.11° 0.18¢ 0.628°
MeJA 0.01 mM, 30 min 0.097° 0.109° 0.204¢ 0.631°
MeJA 0.1 mM, 15 min 0.099° 0.125° 0.276° 0.768°
MeJA 0.1 mM, 30 min 0.146° 0.111° 0.606 0.606°

F_test % . . *

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table Al1. Lipoxygenase (LOX) of ‘Kluai Leb Mu Nang’ bananas treated with 0, 0.01 and 0.1

mM MeJA solution soaked for 15 and 30 min at 13 °C for 20 days.

Treatment Lipoxygenase (U g™)

Day 5 Day 10 Day 15 Day 20
Control 21.768° 35.149¢ 69.651° 67.415°
MeJA 0.01 mM, 15 min 19.181°¢ 52.100° 47.226" 24.364°
MeJA 0.01 mM, 30 min 37.439° 14.603¢ 23.919¢ 20.912¢
MeJA 0.1 mM, 15 min 32.329° 67.574° 65.17% 37.618°
MeJA 0.1 mM, 30 min 48.057° 40.062° 31.788< 21.942¢

Ftest % % % *%

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A12. Skin damage (score) of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening
(using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they

were immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

Treatment Skin damage (score)
Day 2 Day 4 Day 6 Day 8
Control 0.6 0.8 1.4 1.8
MeJA 0.01 mM, 30 min 0.6 0.6 1 1.6
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A13. Weight loss of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using
500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

Treatment Weight loss (%)
Day 2 Day 4 Day 6 Day 8
Control 3.494 8.598 13.267 17.322
MeJA 0.01 mM, 30 min 3.493 8.786 11.347 14.726
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A14. Firmness of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using 500

ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

Treatment Firmness (N)
Day 2 Day 4 Day 6 Day 8
Control 4.628 3.033 2.66 2.171
MeJA 0.01 mM, 30 min 4.645 3.161 2.878 2.229
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A15. Changes of peel color values L* of ‘Kluai Leb Mu Nang’ bananas treated with

artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
Treatment Changes of peel color values L*
Day 2 Day 4 Day 6 Day 8
Control 65.207 74.268° 72.258 66.748
MeJA 0.01 mM, 30 min 61.642 71.642° 70.833 65.28
T-test ns 4 ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A16. Changes of peel color values a* of ‘Kluai Leb Mu Nang’ bananas treated with
artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
Treatment Changes of peel color values a*
Day 2 Day 4 Day 6 Day 8
Control -10.948 1.727° 5.353 6.767
MeJA 0.01 mM, 30 min -9.694 2.95° 5.57 6.028
T-test ns * ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A17. Changes of peel color values b* of ‘Kluai Leb Mu Nang’ bananas treated with
artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
Treatment Changes of peel color values b*
Day 2 Day 4 Day 6 Day 8
Control 50.427 59.053 59.203 54.449
MeJA 0.01 mM, 30 min 48.285 58.985 56.194 54.324
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A18. Total soluble solids of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening
(using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute after that they

were immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

Treatment Total soluble solids (%Brix)
Day 2 Day 4 Day 6 Day 8
Control 1.92 2.44 2.46° 2.46
MeJA 0.01 mM, 30 min 1.66 2.4 2.22° 2.44
T-test ns ns * ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A19. Total sugar of ‘Kluai Leb Mu Nang’ bananas treated with artificial ripening (using
500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after that they were

immersed in 500 ppm ethephon and then stored at room temperature for 8 days.

Treatment Total sugar (mg glucose/gFW)
Day 2 Day 4 Day 6 Day 8
Control 193639.1 423560.6 618106.1 913360.4
MeJA 0.01 mM, 30 min 231028.1 392759.7 549080.1 857018.4
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A20. Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang’ bananas treated with

artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
Treatment Ferric reducing antioxidant potential (mol g)
Day 2 Day 4 Day 6 Day 8
Control 2.865 1.614° 1.799 1.771
MeJA 0.01 mM, 30 min 2.624 1.163° 2.222 1.606
T-test ns * ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A21. DPPH free radical scavenging activity of ‘Kluai Leb Mu Nang’ bananas treated with

artificial ripening (using 500 ppm ethephon) and 0.01 mM MeJA solution soaked for 30 minute

after that they were immersed in 500 ppm ethephon and then stored at room temperature

for 8 days.
Treatment DPPH free radical scavenging activity (%)
Day 2 Day 4 Day 6 Day 8
Control 2.472 3.948 2.239° 3.57°
MeJA 0.01 mM, 30 min 1.998 4.135 4. 283° 4.952
T-test ns ns * *

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A22. Total phenolic content of ‘Kluai Leb Mu Nang’ bananas treated with artificial

ripening (using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after

that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
Treatment Total phenolic content (ug g™)
Day 2 Day 4 Day 6 Day 8
Control 0.571 0.439 0.448 0.488
MeJA 0.01 mM, 30 min 0.553 0.364 0.464 0.391
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A23. Total flavonoid content of ‘Kluai Leb Mu Nang’ bananas treated with artificial

ripening (using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after

that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
Treatment Total flavonoid content (llg Catechin/gFW)
Day 2 Day 4 Day 6 Day 8
Control 0.822 0.818 0.802 0.838
MeJA 0.01 mM, 30 min 0.812 0.809 0.812 0.816
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A24. Ascorbic acid content of ‘Kluai Leb Mu Nang’ bananas treated with artificial
ripening (using 500 ppm ethephon) and 0.01 mM MelJA solution soaked for 30 minute after

that they were immersed in 500 ppm ethephon and then stored at room temperature for 8

days.
Treatment Ascorbic acid content ([Lg/gFW)
Day 2 Day 4 Day 6 Day 8
Control 12.054° 13.251 17.288 13.876°
MeJA 0.01 mM, 30 min 7.812° 14.458 15.226 16.279°
T-test A ns ns ¥

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A25. Chilling injury (score) of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA
(control) and the bananas treated with 0.01 mM MelJA solution for 30 minutes during storage
at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage

at room temperature for 2 days.

Treatment Chilling injury (score)
Day 5 Day 10 Day 15 Day 20
Control 1 1.8 3 3
MeJA 0.01 mM, 30 min 0.8 1.4 2 2.2
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A26. Changes of peel color values L* of ‘Kluai Leb Mu Nang’ bananas untreated with
MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during
storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then

storage at room temperature for 2 days.

Treatment Changes of peel color values L*
Day 5 Day 10 Day 15 Day 20
Control 66.049 67.482 67.256 54.679°
MeJA 0.01 mM, 30 min 66.288 67.78 68.038 67.64°
T-test ns ns ns *

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A27. Changes of peel color values a* of ‘Kluai Leb Mu Nang’ bananas untreated with
MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during
storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then

storage at room temperature for 2 days.

Treatment Changes of peel color values a*
Day 5 Day 10 Day 15 Day 20
Control 1.346 -1.361 0.983 243
MeJA 0.01 mM, 30 min -0.693 -0.253 -0.363 1.681
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A28. Changes of peel color values b* of ‘Kluai Leb Mu Nang’ bananas untreated with
MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during
storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then

storage at room temperature for 2 days.

Treatment Changes of peel color values b*
Day 5 Day 10 Day 15 Day 20
Control 53.843 51.766 56.073 42.358°
MeJA 0.01 mM, 30 min 56.118 55.435 56.489 55.6637
T-test ns ns ns *

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A29. Weight loss of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control) and

the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C for 20

days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.

Treatment Weight loss (%)
Day 5 Day 10 Day 15 Day 20
Control 10.979 15.271 21.35 21.539
MeJA 0.01 mM, 30 min 10.566 15.621 19.118 16.654
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A30. Ferric reducing antioxidant potential of ‘Kluai Leb Mu Nang’ bananas untreated

with MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes

during storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon)

and then storage at room temperature for 2 days.

Treatment Ferric reducing antioxidant potential ([)lmol g™)
Day 5 Day 10 Day 15 Day 20
Control 6.345 7.443° 4.957 6.556
MeJA 0.01 mM, 30 min 5.975 5.498° 4.233 6.586
T-test ns g ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A31. DPPH free radical scavenging activity of ‘Kluai Leb Mu Nang’ bananas untreated
with MeJA (control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes
during storage at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon)

and then storage at room temperature for 2 days.

Treatment DPPH free radical scavenging activity (%)
Day 5 Day 10 Day 15 Day 20
Control 4.336 3.859 4.718 5.588
MeJA 0.01 mM, 30 min 3.787 3.976 4.083 5.239
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A32. Total phenolic content of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA
(control) and the bananas treated with 0.01 mM MelA solution for 30 minutes during storage
at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage

at room temperature for 2 days.

Treatment Total phenolic content (ug g™)
Day 5 Day 10 Day 15 Day 20
Control 1.014 1.276 1.02° 0.963
MeJA 0.01 mM, 30 min ey ] 0.977 0.617° 1.197
T-test ns ns * ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A33. Electrolyte leakage of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control)

and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C

for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.

Treatment Electrolyte leakage (%)
Day 5 Day 10 Day 15 Day 20
Control 24.024 27.944 34.018 34.494
MeJA 0.01 mM, 30 min 22.39 27.8 34.44 26.721
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)

Table A34. MDA content of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA (control) and

the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage at 13 °C for 20

days followed by artificial ripening (using 500 ppm ethephon) and then storage at room

temperature for 2 days.

Treatment MDA content (nmol g%)
Day 5 Day 10 Day 15 Day 20
Control 0.393 0.274 0.406 0.311
MeJA 0.01 mM, 30 min 0.351 0.223 0.395 0.286
T-test ns ns ns ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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Table A35. The lipoxygenase (LOX) of ‘Kluai Leb Mu Nang’ bananas untreated with MeJA
(control) and the bananas treated with 0.01 mM MeJA solution for 30 minutes during storage
at 13 °C for 20 days followed by artificial ripening (using 500 ppm ethephon) and then storage

at room temperature for 2 days.

Treatment Lipoxygenase (U g™)
Day 5 Day 10 Day 15 Day 20
Control 41.678 44.049° 34.683° 28.252
MeJA 0.01 mM, 30 min 34.973 23.56° 25.474° 22.899
T-test ns == * ns

Mean with different lower case letters whithin the same column are significantly different (P<0.05)
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