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Abstract

Mulberry is a popular fruit which has short shelf life due to decaying rapidly after
harvest. The objectives were to study the efficiency of preharvest salicylic acid (SA) and
calcium chloride (CaCl,) applications on the postharvest quality maintenance of the fruit
during cold storage. In preharvest SA applications, SA at concentrations of control (non
treated), 1, or 2 mM were sprayed on mulberry fruit after anthesis for 40 days. The mulberries
at the stage at 45 d after anthesis were harvested and packed on to a polystyrene tray and
then wrapped with polyvinyl chloride. The fruit were stored at 5 °C and sampled on day 0, 3,
6 and 9 of each storage temperature. The results showed that SA spraying at the concentration
of 1 mM had the longest shelf life (9 d) and the highest L*, a* and titratable acidity values
compared to other treatments. SA spaying at the concentration of 1 mM induced the activities
of antioxidant activity, free radical scavenging activity, anthocyanin, total phenols content and
ascorbic acid during storage. In preharvest CaCl, application, CaCl, at the concentrations of
control (non treated), 0.5, or 1 % were sprayed on mulberry fruit at the stage of 40 d anthesis
and harvested at 45 d after anthesis. The results showed that CaCl, spaying at the
concentration of 0.5 % maintained firmness and delayed the loss of anthocyanin, total
phenols content, antioxidant activity, free radical scavenging activity and ascorbic acid during

storage. In preharvest SA and CaCl, applications, SA at the concentrations of 1 mM SA



combined with CaCl, at the concentrations of 0.5 % were sprayed on the mulberry fruit at the
storage of 40 d after anthesis. The results showed that the combination treatment maintained
firmness and induced the bioactive compounds such as ascorbic acid, total phenols content,
antioxidant activity, free radical scavenging activity during storage. Therefore, we suggest that
the combinations of 1 mM SA and 0.5 % CaCl, spraying maintained the postharvest quality

and extended the shelf life of mulberries.

Keywords: Mulberry fruit, Shelf life, Postharvest quality
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(dioecious) WipuNugeIaluneniidnasiagazdudeaguunaniieaii (monoecious) lngdl

U

nenvianeq nenagludaiediuluunsaswunisuinduiugifeaiuauisassinisideunemin

9

=~ @ A = Y 1 a o ) g v ¢
LWﬁﬂ‘UﬂﬂL‘UU@ﬂLWﬁ%UQ‘l@ drunisnaingslusssuvnodeaudumidiglunisnauings (Fdus

LayARY, 2556)

Pistil
Leaf

Multiple fruit
Stamen

Stem

Figure 2.1 Morphological structure of mulberry (Morphart, 1891)
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Yu galauszann 2.5 wWas wanfeniulidunn Wasnaigussutdudiinianng vieduUus
Y1ana (EUS LazAy, 2506)
Tu TululudeaSesaduiu dnvazaedudugdle wiegulunie angluunaue Tau
Tudnduguimilansoroutdiedn Tuflawianineuszuna 8-14 lwufiwns wazenuszann 12-16
a 1 [~ a a % = v [~ a a 1 1 4 v =
WURLLAS hRWluUE R8T S eun edlutdudldeisau TuAsuT19UN VadtuaINTEAeile
(5739%y, 2547)
@ ¥ S v = a = =l = EOI Gl = =
510 Wuszuunnui danwauznay 9 unsdnasupu dildensindiinaunsmssdinges
PR VY] A A a
was Tidusesunniiiudeniia (alsassay, 2550)
a v [ 1 =1 ] I3 1 & a <
AanN UanwuzIUnIinIzuen eannentluye Ansngsglan 9 agidunszan nauasnidu
udn 9 ddvmua dfutensngn? aenssnmugonlulasUaisyen
Yanandag UsznoudignendiLvany o ponsuiudud oy ABNAIE A
azAanaziindunsn 4 NAY Lazinasin 4 \nase1InIInendilileuaz)ninisedagig
naw 9 LLawé’qmﬂmsﬂa’aaazaaaLsagziamaﬂ%uﬁq AsunInszanazlvauudieqe
fanandalie Usenausiy nausen 4 nau $9ld Aunasaiidle waseannase
~ = " Y W MY Ao 9] a A P o
Wiy Tnendumenazvieviuselaliaddnvasadegnueadilien Uanegavasinunasdiiy
= | o P =~ Ay oA f | o A = I3
Suningeninasialile Parivurieluinvuniuulnnaued uugeanasi uiled sy
Wg AR TN S UAnTunasia Weseninasdlisdadieaniiuiuazd
SNWAULEVIILAPIINNBNUNLALA (VAR wazAy, 2546)
Y] [~ [~ | a a aa
WA anwuzlUUUNTINTEUen WuNasIl 81UTeNI 2-3 FU. NaDDUHAIIY) NadNILU
wAg F9euuad Lagdeandl aaull savIRw ey (8l3a3say, 2550)
wén anvusduguly egdrdluie wasiilloniuey dwdesdeu viewdendy vum
WUz 1 x 1 Taawns Qdus wavauy, 2546)
2.1.2 NISNRAIUIVDINANLDU

Havislow dnaglunduvued berry fruit uidnaglunguues #asiu (collactive fruit

= . . ) a a 1 & LY 3 a [y J )
158 inflorescent fruit) LUUNANENAAINTDADNNIVTBIINNULUUNALALINULAFINITOUDILTUNA



AN 9 weniueguuunuvesona tewiudunaldn 9 weniueguuunuvestara N15H M8
wavsiou Insiaulasiuainluniounagnenmiouazuanesnuiniouiu wdsanliufa
Uszanas 8-12 Sulunaznenazunnoon (Adusd uavanz, 2556) Aenmisufiunuiiuiiveainasen
Fefdnuazdenla ndminuaunasnenisidsuanduladuimaiely 3 Ju amiuaed
Wansvesralngdvosnadziiuandiler 117 s LAY wazs 9INTTILNAMAIINADNUIL
Usganad 40-45 Fu naaziTIANLATLT Snwaramisuazorviuarseneulumswnudens
uidiud andunaesiuiasduimuewdiiiazareiildifinty wivsinun snazanasion

(B1U78 wazilsau, 2548)

Fruit development

Cell expansion Maturation Ripcninjz Senescense
1
1

L ]
I S A LI

’si
N )

—

6 mm
| j -
Week 1 Week 2-3 Week 4

Figure 2.2 Development of flower buds and fruit mulberry cv. Chiang Mai (3a1ine uag

ARy, 2563)

2.1.2 Wugmisuasaiiugnluuszmalng
wugmisuldugniteifiunandnmiou videiiunananlumioundaifvnandnnansiowdy
Hanaeeld Ao
1. Wiugidedlu 60 \Juiugdenvgniiofussmunaanuazulssy tiesannd
navalng) wadssamAmiu fnsugnnszaeilunamilensuuy wazunnivigs Tagsuid
o1gUszana 2 U ndamsugn einandavaleudszanas 1,000 Alandu sels setl uaziledumioy
mqmmﬁmﬂﬁmamﬁmmamiauqﬂfﬁuhiﬁamdﬂ 1,000 Alandusels et uonanuaslinanly

widowlunanasely laisnnin 1,000 Alansusiels siel Yagtuiimsugnnszaneinusemelng (dud

LayAly, 2556)
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2. Wugy3sud 60 Wuiudnieuniusuugsiug tnldiugnieutes Juluiug
& A 1Y) 1 I 3 % i % o sad a a va
fudlosvaslnenauiundouiusiues 44 wWwnandauseme Wuiugiusywvlalas lu
gy vunlvinandnluselsgs inandnluvdleudszuna 4,300 Alansusiels sel uazazlvina
nannavdoulunanasslauszana 500 Alansu se lsnel Jamdeuiugussud 60 veneiuglaeg

TovieuiugUnlundatlaenssasidnsinissensinen (dud uasany, 2556)

3. ugesaziny 33 WunieugnuauUaiiug Jing Mulberry 91nUszimaiy g
anwaszlundng Tuiseu vaululadid Tusrewn wazilsvesdaUanadu arunulsalua1glaanin
Wugdu Trsutanalng Iinandalu 1,500 Alansusiels siel luinandanantou 500 Alansusie

13 sloU (3dud uavanuy, 2556)
2.2 MIINVIRUNMNNAARNARBUNITNULNEY?

2.2.1 msldnsawdledn (Salicylic acid, SA)

o w

nsamalean (Salicylic acid; SA) WugesluuiwfidAylunisnouaupmeassInen

(Fugn3, 2544) WHuarsuszneufiusdnet9ine uazlasuniseeusuinduarsniununis
a a A v '3 A = a a aa a a )

WwigAulnvesiiy duasizdunanninesiluildasyariu lneAdaszarduagidouuy
trancinamic acid 91nuuFwUaswTY benzoic acid wazidunsayalednlufian (Davies, 1995)
nsngndleandignineglunduarsaiuaunisiasaAulnvesiiy (Raskin, 1992) nsagndlednid
ninndeduausseslnaainnisuen wavdseluduuiardledn (MeSA) Faluaisieiuves
nsngndledniedlugungninanlila windeunludsdiusing q vesiivld Falloediunlasu

a A a a ada | & N a a | aa \ ¥ a
AIMULAIYANLANITINTINYIN (YU LU LYDIT LLUANLIY LLagﬁ\TVLlIlIGU'JW bUYU U LLEN Qﬂﬂﬂiﬁ]?«l d19

O v o A = dy A Ay vo a ! o dgl/ A A [
Adndyniglaziuas 89 MeSA Mnillaidanlasunnuassn ssgnaslududetenagluaniy
Und wazildsundulueglusuves SA wenserusruunisdesiulagniseifesveswad
(Hypersensitive; HR) wazsyuudesnuiiasiinszdunsuanlusfiunsaasindndudinisiasey

voaL%elsAld (Systemic acquired resistance; SAR) uananfidenseduliinaisiueuyadase

a0

wseteulzimsiuenyadase NslunseuiunsmineyyadaseiiinaInan1iziAsunveIngy

PreandunsIguaAdseinaIuluivdnaie (Hayat et al,, 2010)
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Figure 2.3 Main pathway of Salicylic acid biosynthesis (Raskin et al., 1990)

nsnedla@n (Salicylic acid, SA) WuasUsznaunanlungy phenylpropanoid uaz
fnnuddglumsavaunisiasuiulnvesiviazdlinasonisiufsuwlameassingnasiy
ac AT o s A v a = = . . L, oaa
muedduluignsneuwagrainisiiuings JagUuiinisfingdaunumnves salicylic acid Nilse
a - A = | ) - o a PN ° ) ] a
nanKaNvaIunaeviln 4 salicylic acid Wumadeniungandmsunisloansiadilumalulad
ns¥nn1sudInIsiuiguienunuAnMNRaaraNyaIw F9dns1d SA neunisiuiiewiie
PraonIzUIUN1TIEla Lazn1InanenaunulIdenslull Babalar et al,, (2007) vin1s@nen
£ 1 @ N el 1 ¥ =
HAvOINITITAIIara1s SA ADUNITNUINLI I UNAERTOLURTS WUIINISIdatsazans SA YA
WUt 2.0 mM fiuseansnimyeaenisnaneiaulafangn Gimenez et al, (2014) ¥i1n15fnw

Y v

skt SA AeunsAuLien lnen1sdanu SA 1a1dudy 1 mM Tunawes3wug Sweet heat

'
v a

wuwwesall TSS gefianiinnuunnsinsedsiifodidnda (P<0.05) Ahmad et al. (2011) $1897U
Imsld sA Aeumaiuifieaissfuanudadu 8 mv Tunaduanunsasnwdauuiuie Tu
sgwinmafuine fanmsinalifieinnuuduioge vsuenldfsmuanysaivesniaead &
Lﬂuﬂ%ﬁ’aﬁﬁmﬁﬁﬂﬁﬂ%mmm Ausnunlauiuiy wagduniulsaldd (Lue et al, 2012)
Waseem et al. (2015) l#vinnns@nuinisdaniusiae SA Amnududusiig 9 lunainsungn 3
wuHansUNgaRAuInwluiui 30 60 waz 90 1 Total phenol wagd Flavonoid anasnaen
svoznaINsiuing uasansUgedidamu SA finnmidutu 12 mM S Total phenol wag
A1 Flavonoid gafiga nsld SA Tuegu fisefuandudu 1.5 mM AsunisifiuiAeadszansam

Tunisginergnisiiuien (Champa et al, 2014) Tunzi@eina fiseAuaududy 0.01-0.5 mM



[y

NUIMULVDINANAUAIUNIUBINITASTINURUNILINTU (Ding et al., 2550) wagnsld SA Nsgau

I i & o sal A A a a i
AUV 4 MM ﬂ@u‘ﬂ'ﬁLﬂ‘ULﬂU'ﬂua@]aLU@si W’U'J']N‘Uill']mwuaaLLaBLLQUIWI%FJ']uuq@ﬂ'J'VUW

3

AuAl (Darwish et al,, 2021) uag Dokhanieh et al. (2013) 1dansazans SA Aanadudu 1

mM nuIngesItivTinaasUseneuiiuea Usinuniaweaneitn wazusunaueulnlyeidugs

o w

niynnIaaesauegeiitud1fsy (P<0.05)

2.2.4 nsidunatdeunaalsa
~ & Ao & | - A ~ =~ ~ wa
wradeudusigormssesndndudonisiasayiulavesiivuaadoull Auaudalunis

Funisgnuaznsdesan nlunandn (Ferguson, 1984; Poovaiah et al., 1988) lneniu secong

o o

q' P = o . I3 . .
messenger NEIAYLATHUNUINAYINUNTEUIUNIT metabolism voLwaa (Taiz Lay Zeiger,
< ! o & ! as 3 & A 5y
1988) 1UuUKIeNNINTUABNTEVIUNTINATUDAZNVDILYAD LazlloIED TINRYNUAITUIENDULN
AUy middle lamella Ing waaifadaunsayinl)asennuansusenaumaRuusiae middle

lamella wagndugaaAnU Ao TauTY (crosslink) sendnamsa1suanda (carboxyl group)

uuay polygalacturonides UazUszaavoduaaifeulag Laalleuyiwinvfmyaisvenda (-

Y

COOH) uuengvaann@Y (pectin) eanenilslviduiunyaivendavesanginniivdnaienil Lin
I3 Y aa ] a & a . =
Wulpseadeanisenin ege box model ntduansusenaulAal@uannms (calaium pectate)as

luazaneun wazianssuvesoulydgeslaseasnsvonnniu Wy polysalacturonates liaunse

Mauladeilmideduiavasinuarnaliindonss wiy waznsaulu (Fortuny and Bellose, 2003)

=0

¢ ot
/

‘“- -

0
|

0 WO
q

Figure 2.4 Egg-box structure Schematic representation of the egg-box association of the
poly-l-Lguluronate sequences of alginate cross-linked by calcium ions (Arun,

2013)
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unaideunaslsd Wuasiividne salsiung waglduniseysiiananznssunisesdnis
pnsuazsuisanigeiminansalilundanaiiiednenguazinuannmmdsnsiiuiAeale
(Yuen, 1994) Fefimsiuaardsasldlunsujdanismdamsiduisaiofnuqunimyes
NaNARUINLNY UsASRL (2558) iufinsufuiiuaadennaslsd (Cacl) funumitdidnly
mMsdnwaanmesinuazialsl weaieugminnlddniumaiuiemalilunssnvaanm
JoatunseeusmandnsimsindauazBaenanisiiuing (Chen et al, 2011) n1saanu CaCl,
Tunaanseiueazdamaliiinnisvrasmsiasuntamnassinelussninamafivsnw dadu
wavinlinaanselueddargnisiiuinwifieauiuiu Toivonen and Bowen (2000) 198awy
CaCl, Tundnvenaeumsiiuisaansafiudmin SneanumdnidessninamsiAuine an
AsIdY wastiinauungadiudeonninle Meberiuk et al. (1991) lgmaassld CaCl, A
Wt 0.35 % daviunaweds 4 A% lussezdeuiuioamanuin CaCl, aansaannisuanvesna
wosilamnalnues CaCl, Midudugdausing 9 vesitvmaaudiea (lenticels) Mionasosunnves
Aafian (cuticle) wagnamilneadtuLen (epiderrs) nsfaInIsvaIaiinaron1sgatu CaCl,
Ui U William et al. (1994) wuinisld Cacl, Tudqsnoutfiviion 2 dUnsf finadine
wanAnuNNINTlE Cacl, TudhufiuiAsanayndafuiien algniud (2561) dawunazuslu
ansazans CaCl, At 2 % lunaniounuiniswnisagudeiniintosiianideifouiung
lovlugaruau uagiimanuudniovemaunmitganimnaesdy 4 uavnisdany Cacl, Tu
uzahaug Alphonso Aeutiulies wuin nsdenuuaaifenmaslsdnududy 1.5 % wwasnis
anuiuazilengmaiunwuundiuzahaiug Alphonso 7ilalld3unsviuasan (Karemera and
Habimana, 2014) agnsld CaCl, 7iszfuaIsudy 0.6-2.0 % YIYVLADNITANUALALNIT
g doivingeszaamdnisifuiion (Bender, 1998) msUsegndld Ca msludeumaifiv
Aealag Bangerth (1979) naaesdamiu CaCl, malunsumsifiuiesonannmdanisiiuiien
TuansoLUess (Cheour et al., 1991), LLE]iJLﬁa (Siddiqui and Bangerth, 1995), aq'u (Waskar et
al,, 1994) waz William et al. (1999) lduaasdeumaslsnyiasnwiazainimnududideives
uzifeluszrinnsiAvinw 14 Su Jusasnannisazauuaadoniiislundasaddanal i
wadudusatuannisiuinedessuneadouiulianalusiu dilugmstostunisaaesves

@ aa ¥
LRdanNmY
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<! W [l
2.3 NMINUINEINARUDU
2.3.1. ﬂﬂitﬁU%ﬂ‘U’]Na%ﬂﬂu

nilpuNadn Namammjau%aaﬂuﬂuqamaLﬁuizamméju A9 Useaa 30 - 40 Tu
wirdu ildnnsinanieulUldussTomidnusing q dessfumsediesiniedldnanioud
anineudemeld fafunafudnudnwmanioudieliannsniluldvsslenildiduszes
naunuFeiauduiuts winmfusnumasoutuusndratulunuusianuszasdass
mailldUsslond Aensfuinwiitenssulsenusaan adsiunavdouandulusseyidua
Aunsduudaiunldnivugilusansdouduligunninazannsad vinvwavsdeuldidy
srpvia 2 - 3 9u nefinunineskanioudauia Aesarivusitier dsazdarumy
Uszana 8 - 10 93A1U3nd wazU3unansa 1.7 — 2.0 % fdusssudaniedmniusneiliunu
nirdagilinanmiouiiusunninsmiosas waziUAsuwduddvililiunudseniuan skl
annsouUsgulavui msiusnulileeussglugmatafinuuinussygeay 2 — 1 Alansu wie
ussgaslupznisalsd udahlufulinvendudiguugil -14 esrmiwaidea axifiulsunu 6 oy

(W UR ez, 2556)

¥ a s < ad = Ao ! VY @ W
2.3.2. Msldaungiinn 1WIsnmilsniinadenuamvemaliidunsiiuing
waliiieannszuiunsunIvedTuvemdanaliias vilieemafuinwennuiudy (Jimenez,

1983) aaunila1¥18andnTIN1sNIEle N1SHEALBTIAN (CHy) N1snavaUR el ol oY

¥ [
= =) v v 1

naonIuYITanNITadgaNuTULazug IS Nd RN TIkazuuATIS Ela Ty

¥

yilnfifiuinuiigamailisusganitgadenudesiindnuur 01nsfiiendn ennsasviumum
(Chilling injury) wiliiimideidefsUnidwaliigadansls (@39uv, 2538) qmmﬁﬁﬁﬁwaﬁ

A mueswalivarsvin InsvgaenaiudsunlamisaiTingmdafufoildfunaanselue’
ARG LU amama’%ﬁuﬁj Jewel (Fragaria xananassa Duch.) (Shin and others, 2008) #u§

Chandler (Fragaria x ananassa cv. Chandler) (Ayala-Zavala et al, 2004) LLazﬁ‘UﬁZWiziwmu

v a

72 (usila wazawe, 2548 ) uenaindnisiiusney) a gaumgdandeausaseasnisgad

Y

v & = Y a A o 1 1 aa
AuANTra AU luRalIYEnd U 1YY NaNLI9 (AAST WAZUTYN, 2546) LATNANLUID (11N

q

1% L3

Sl wazmniy, 2536) MsbaegnInlneaalaeiusnend 5 esrwalduaiay 10 ssrwalfed

! [ a a IS [ Y a P % a a a3 [ a
WUINIINUINYINYUNRHU 5 EJ\WY]L“UaL‘ZJ‘EJﬂV]']I‘MWiﬂVLVIEJ?LIUTVi'Lmﬂ@ﬂauLLazﬂ’ﬁLﬂ@ﬁUW]’mL‘U‘L!‘VI
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9 DA = ¢ ¢ = Y ! v & =i
gauFUreUILAA (ASeyey1 uazdmnlygni, 2563) NMstinengnisinuinwuzaiugleIusnad
guull 5 s walfawazguuivios nulusdwusnwfigamgl 5 esrwadeaiiu

Iy Y ! I a v a Y ° s a & o 44'
3ﬂ1§q1@u7u3~lf]ﬂﬂ')q ﬂqﬁLﬂUiﬂuquﬂuﬂaﬂ (1817988 LaLIUIA, 2559) NANZYIUALAULNYILLUD

Y
=

a aa & oA Y & o vl a = = Y}
igﬂzﬂqi'EjﬂWJﬁLGUEnLﬂualﬁﬂa@ﬂ 75 %LLaULﬂUiﬂHWI’JW@m‘VTﬂUN 5 +1 saAwawed LWssuweunu

=

MsAusne liNeunal 32 +3 asrwaldud WuIINISAUSNEINaNEsTa I NaunaTisn auiTn

gaengnisiivsnuiuiunituargydeuinindesniinaiiusnuilinigamgiives (Unu was

Wunla, 2557) gaungiinasgvannsenisduasizineulnlgeduluivdnnainnaigaeiug

3

FVIIedU (Mori et al., 2007), Wiy (Shvarts et al., 1997)
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1 ad
9UNIUUALISNT
3.1 WUGNY

navslouiugBedlval Mnsuagula suaedeitn Jwmingums uielssezaugnd

HATLAdN YudaaeImsUuAnsinyas anrdumaluladnszaesnandnnummisaianseds

Wenvnyunsinsaaudng Jardnguns ety 1 9alu
3.2 \A3dalanazgUunIal

1. wSeaialunisnnans loun Test Tube, beaker, Cylinder, Dropper, Glass rod,
Glass Cuvette, Pipette , Volumetric Flask, Burette, Tissue Culture Bottle

-inestmetion 2 fus u BSA2202S U3t Sartorius Uszimeigasiu

insestanadion 4 dusnis Ju ED224s U3EW Sartorius Usgimegesiiy

-1A3057nd Chroma meter $u CR-400 U3¥M Minolta Uszwadyu

. Homogenizer 3 X10/25 U3¥% Astral Useineigasiiu

. Centrifuge Sartorius 54 5804/5804 R U3¥" Eppendorf Ussineiyassiy

. Vortex mixer $u SA8 US®¥ Stuart Ussinedu

- iasesdnLiledusia Texture Analyzer 31 TA Plus U3¥m Lloyds Useimnadang

O 00 ~N O U B~ W DN

. Visible spectrophotometer ﬁu T60 U3¥W PG Instruments Limited @%31
9IUIINT

10. Water Bath ﬁu BWO US#% Heto Leb Equipment Usginatauuisn

11. Autopipette

12. Wash Bottle

13. What man NO.1

14. Conical tube

15. Test tube Rack
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3.3 @1sadl
1. Calcium chloride
. Salicylic acid
. Sodium hydroxide
. Phenolphthalein

2

3

a

5. Ethanol
6. Hydrochloric acid

7. Sulfuric acid

8. Phenol

9. Folin's & ciocalteu's phenol reagent
10. Sodium carbonate

11. Acetate buffer

12. 2,4,6-Tripyridyl-s-Triazine (TPTZ)
13. Ferric Chloride

14. Sodium nitrate

15. Diphenyl-1-picrylhydrazyl (DPPH)
16. Sodium acetate hydrated

17. Methanol

18. Metaphosphoric acid

19. 2,6-dichlorophenol indophenol

20. 2,4-dinitrophenol (DNP)

3.4 /M NAADY
3.4.1 N13NAaRsN 1 KavasN1sEanuaInInYTdledndeunsiiuiielsanisinang
Y 2 : v ¢ :
nasnsinuNgmsiaunaaanusLdeeln

= a ! al a A A © v ! [ [ N &
ﬂﬂHWNﬁﬂ@QﬂWiQ@WUﬂi@%W@I‘Uaﬂ PNBYNBDTYLAUINYINANNBUNAINTITINULNYT NIAU

a

U a = d’l L U s o = a
INYT NYUNNH 5 DA NYALLYE AINUTUFUNNG 85 % I@EJVI’]ﬂWiVW’Iﬁ@QIUL@IEJUWE]ﬁ"UﬂWEJu W.A.

9 Y

2564 FANUUTIN 1.5 505/Au naseanaenfinualuudd 40 Ju nasIntusoIunsiauaty 45 Ju

Inefiedegluis a* = 15-21 uiigadounaaniugideslndidavunsngdledn Ingldviou
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waanwusiBodlmifissornaruddung ussgluniwue fe a1alna Polystrene (PS) wunn 7.5 X
5 7 Husefidudn Polyvinyl Chloride (PVC) ama 30 ua wiliiuiigumnd 5 ssmiuaifoa
Tneldununisnaasasuy CRD (Completely Randomized Design ; CRD) visium 3 38 9 a2 5 91
fail

sl 1 wavsiouuns-i laideviu

st 2 wavsiouuns-in deviuenaludn 1 mM

350159 3 waraULAI-AN Aanusdledn 2 mM

3.4.2 NIVAABAT 2 HAvBINTIARiLLAATEuAselsARBuMIIAuABIRansEnany
wismaiuiiglvewsisunasausiTosinl
Anwinavesnsdnniuasuaadounaslsn Wednegiusnwinavleundsnisiiuien
Ausnwitonmgf 5 ssaealfoa anuiuduing 85 % lneviinsveassluioungainioy
A, 2560 FaviuUFunn 1.5 Ans/fu ndteannenfanaluugs 40 u ndvntuseaunsiousiy
a5 3u Tedlrndeglugas a* = 15-21 IuigvslounasaiudiBeslmidanuasunaidonnas
I3 uazthwisiousaaniusBoslminszozuavm ddung Ussglunivuy fe ael Polystrene
(PS) WA 7.5 X 5 11 Vusaefiduda Polyvinyl Chloride (PVO) amaz 30 wa iiluifiufigumad
5 psrwadoa Ingldununismaassuy CRD (Completely Randomized Design ; CRD) ﬁy’ﬂ‘wm
333 9 av 597 9 ol
st 1 wansieuuns-i - laidaviu
FBnsi 2 naviouuas-i1 dewuunaidennaslsd 0.5:%

aa A 1 o a1 = %
NIV 3 WAKRUBDULAI-AN ﬂ@WULLﬂaL%ﬂﬂJﬂa@ii@ 1%

3.4.3 ANSNAADY 3 WAVINITAANUNSAYNA lwANLazLAaLTauAaalsAnauNISIAY
a‘ 1 = [ =3 :ﬂ' 1 Y] ¢ 1
NERaNITENDIENAINTAUNEIVOMsIBUNAFANUTL Y TV
Anwnavoinis@anunsnendlednuazuaadeunaslsdiiiodnangiiusnwnaniounds
I3 c{' d' @ [ a a dy [y 1y 1 o
N1SAUAET MUY M gungll 5 sermiwalfea AUTUFNING 85 % lagvinnimaasdly
WRUAINAN W.A. 2565 AanuUIu 1.5 ans/Au danunaseanaanfinualiwal 40 J4 18991

tusesunmieuay 45 1 lnefiandegluyie a* = 15-21 ufgamiounaaniugidelndidanuy

1

aswhaeunaalsd waziilounaaniugidedlniiissugraviudniung usselunivug fie a1a

v ¥ & A

Ty Polystrene (PS) 9u1m 7.5 X 5 2 Fudrefiduie Polyvinyl Chloride (PVC) a1naz 30 Na

9
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inluifiuiigaumgil 5 esrwadea Ingldununismeaassuuy CRD (Completely Randomized
Design ; CRD) viun 6 33 Ay 5 A ‘ it
33157 1 nandouunssn Liidany
330157 2 wanslouuns-m Sanugnaledn 1 mm
330157 3 wanslouuns-m Snnunraidounaslss 0.5 %
330157 4 wavlouuns-s Sanugnalean 1 mM Aeu 1 Falusuazinny
upaLBuuAanlsn 0.5 %
331571 5 wanseULAs-m SnnunnalFeunaslss 0.5 deu 1 Flunasdnny
Y 1alwdn 1 mM
157 6 wanslouuns-i anurausdledn 1 mM ufuleadounaslse

0.5 %
3.5 NSUUNNKA

3.5.1 anwazdsing
= v}
UATLLUU 5 FERAU
S¥AU 5 WANAIINER 81-100 % (RAMakasNuEean)
SEAU 4 WatimNNan 61-80 % (RASUWELazAUSUUAsuTuAWmAudantion)
JEAU 3 NalALEAR 41-60 % (RIAe A UIFAVEeIMNARIYNITINTINUNE)
STAU 2 NaSlANNAR 21-40 % RuMEIIINLastuSLUAswduELA8)

seeu 1 Wallauan 0-20 % (RwiguinuwazMududtiaiawasinasn)

3.52 4
ATIvindnandaumelnsosind Chroma meter CR-400 (Minolta, Japan) s1esunaidu

ANAINNATN L* Are i udnes o* arenuiudivaes Choma wag hue

3.5.3 A7NULLULLD
Tdwseinlledura (texture analyzer) linaduriAugnaIs 5 mm seAuAss 1.0

mm/min lagngatilausnanatawanioudn 3 mm JuiindAusananinndiedaiu (N)
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3.5.4 Usunauvasudsiiazaneiinldvieviun (Total Soluble Solids; TSS)
TneldiaSes hand refractometer (AOAC, 2000) TgmenthAuINHANL DUAIULLAS DY

hand refractometer La181uAM oLl uDIATUSNG

3.5.5 USunaunsaiilnwsald (Titratable acidity; TA)

AL35n13989 AOAC (2000) Tnetiilensieu Ausiefuiuie tded Usunns 2.0
fladans WutnduUsues 5.0 fiaaans Ineld phenolphthalene $1u 12 vem 1Ju indicator
lynsndag 0.1 N NaOH uflsgagh (Wasudifuduameou) :ntuniieiu3inng 0.1 N NaOH 7

TdAuaIu%nsadnsnuansnatdunsaiinsnnsunstimingn (g 100g-1)

gane . oy ml NaOH)(N NaOH)meg.wt.acid
)/ % Titratable acidity = ¢ X : )1 -
ml sample
ml NaOH = USunavesansazanslaneulansanlafnilulunisiymsn
N NaOH ~ anuuTuresaIsavaslanllansanluanly (nM)

meq. wt. acid = 1 fiadniuauyavesinilnnsa meg.wt. citric acid = 0.064

ml = YS11msva9ng1enbtlunismse (Nadans)

3.5.6 M3aaszviUsunaueunlygrdudnsmun (Anthocyanin)
duansau 1 nsu uasie 1.5 M Hydrochloric acid USungs 25 Gaddns 1Audl 4 a9
Wwaldud a1 24 F9la9 Wnses uasnageuatUSunaeulnlyedu a1uidn1sues Ranganna

(1986) thluinAnsgandy wasdt 530 unluiuas

OD X vol made up X 100
weight

Total 0D/100g =

(0))]
Total 1009

Total anthocyanin content (mg cyanidin/100g of fruit) = 582
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3.5.7 nsiaszivnUSinaansussnauiliusanaiun (Total phenols content)

MIA35N19904 Slinkard and Singleton (1977) Wwanseu 2 n3u ualiazidunnay 60 %
vuea Usuas 10.0 dadans uwaztindudsuas 10.0 Jadans anndunsesiansada 0.1
1088935 vURNT811U 50 % Folin's & Clocalteu's phenol reagent Ysuns 1.0 10895 uay
ansazane Sodium Carbonate 7.5 % U313 2 dadans wen fal3 30 und daldsmdnnis

AANGULEST 720 ULULINS

3.5.8 annuam1salun1sindneyuadass (Antioxidant Activity)
75 DPPA free radical scavenging activity (DPPH) #1:38n1584 Brand-Williams, et al.

(1995) NANLBU 2 NTU UAMALLDEAMELENIUBEA 60 %USHIAS 10 Nadans wartinauusuIng

X

10.0 fiaddns a1ntunses a1safnU3unns 50 lulasans nUfisendu uindu 2.45 ladans uag

DPPH reagent 0.25 1adans JaAnisganiu waan 517 uiluwnsiiud nasaniuidilunie 30

wifkarihluInAnnsganduwaesdnass

ARG AL

(A0—A30) % 100

DPPH free radical scavenging activity (%) =
AO = AINIAANGTLULENTBIFIBENT 0 Wdl

A30 = FANNNTRANAULANYRIAIDEST 30 W

3.5.9 annuau1salun1sAtueyadase (FRAP antioxidant capacity)
7§ Ferric reducing antioxidant potential (FRAP) #1175 n19U93 Benzie and Strain.

[

(1996) dnansiou 2 nfu UalRaziBundae 60 %Leviuea USHIRSs 10 Tadans wavuinau
U313 10.0 fadans 9ntunses arsadauiuins 0.1 fiadans ¥ufAsentu FRAP reagent
Usinas 2.0 Sadans 79l 30 wnil LLﬁﬁmcﬁhmi@mﬂﬁmLaaﬁ 630 unluasiUseuliguiuns v
UM Trolox uanswaysuuAInssuasiueyyadasylumiie umole Trolox equivalent/

g fresh weight
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3.5.10 U3naunsauadanastn (Ascorbic acid)

AIUIBN15UDY Hashimoto and Yamafuji (2001) lagundleg1ananiiau 1 nsu ualu
azldunnY 5 % Metaphosphoric acid USu1as 12.0 dadans ndunses uaztransane
Uu1ms 0.8 Jaddns u1vnuAse1iu 2 % 2,6 dichlorophenol indophenol U3u1ms 0.4
1a8ang, 2 % Thiourea YN0 0.8 Haddans waz 1 % 2,4-dinitrophenol (DNP) U3u19s 0.2
fiaddns welidniu waziluduii 37 ssmwadea WWunan 3 42lus wazifin 85 % Sulfuric
acid U3anns 1 faddns iulifonmgiises 30 w1l wagthluiainisganduuasil 540 wlu
wns WisufsufunsmiuinsguveInsaueanesin uaninansnue anesintianueluiae Ig

ascorbic acid/ g fresh weight
a ¢ v aa
3.6 ﬂ’ﬁ’JLﬂi’]S%‘UBQﬁ%WQﬂQﬂ

MINTILATIENVRLANIETAAILNITAIUINAIILULANFA1ININEADA Analysis of variance
(ANOVA) wazil3eusisuanadelaeld Least Sienificant Difference (LSD) 2194HUNISNAADS
WUy Completely Randomized Design (CRD) 7ianuidiasiu 95 % sifiunnslagldspss dmsu
Microsoft Windows t1a39u 26

3.7 d@01UNNINISNNAD9

91 IUFURNIsINEAT nangesmalulagnisdnnisudniy anidumalulagnszasungidn
ANVMNTANANTEUY INNUAYUNTLVATRANANA Fuayala dneUsia Fsninguns



UnNN 4

NawazIAsaing

1 <

4.1 UszAnsnmnmisldnsanalednnaunisinuingdsanisiasunlasnmunineas

WaviaunAINISNUShwiaamalian

4.1.1 dnuarUIINgUatHaniau

Control

SA 1 mM

SA 2 mM §

Figure 4.1 Visual appearance of mulberry fruit sprayed with salicylic acid during storage

at 5 °C for 3, 6 and 9 days.
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6.00 -

‘¢ 500 A T T T T
S RN -
3 .l T
S 4.00 A - S T
;E = Il Control
L 300 - D
3 1 mM SA
o
o 200 A
g O 2mM SA
©
5 1.00 4
o
Q
o
< 000 A
0 Days 3 Days 6 Days 9 Days

Figure 4.2 Appearance score of mulberry fruit preharvest treated with salicylic acid
sprays and stored at 5 °C after harvest.
Figure 4.1 uag 4.2 uanidnuwasUinngrawmaviounaany SA M5eAuALuty O (Yn
| & o ! @ o q‘ - =
AUAY), 1 uag 2 mM ABUNISN UYL S¥MINmsAusSn¥INigumail 5 semigaidea U1 9
) o oA & @ ' M va | a a  a %
Tu wuIuil 6 vean1siushy navdeuyariuau (laladany SA) Tenisiuieriiuns
a I = = 2 a a [ a sg o A [ [ o [y 1 a
Wagudududes waznurasuilaoududuinaluiu? 9 ¥89n1sinusne) dansunavriaud
AANUAIE SA NITAVAINLTNTY 1 WaZ 2 MM aunsAEnssUsINg seaanisiuasudves
fMunawaznsanivemalilanasnszeziialunisiiusnul Ingnavtouiiimsuerinudider
o A & W ' A a a Y a a @ A s v
an wazludug 9 vesnisiAusneNantauRIS e e 1wsHUaswludwasaaniay n1s
linzuuuanvuzUsINYHandounanny SA N52AUAMUWUNTY 1 Uag 2 mM Taziuuanyue
U51n9a9n31ynnIuAs lagrandaundnnu SA N5eauadudy 1 mM dazuuudnuney
ﬂiwﬂgqqﬁqmmaamwznaﬂumiﬁu%’ﬂm 9 Yu aghalsAnulinumuwansna
| = yaa & v O a a Aa & a8 o
navdoudunaldiaiudenun fuunisiiaanudemeniiaionuagnisgadeunni
Tinawdaniiiengudaluammaniinliiineinisiauniviednuazusing F901n13dana
Wignasuduasinvemaiiien Tamandnuinnnsgydennuiiuseninansiuiny dawe
iAnaudsmenuaanna (Luo et al., 2012) F3danAa0IAUIIUIIYUDY Aghdam et al.
(2012) 19 SA AiszauaMUlNTY 1 mM a11150aANSHRTEYNTRIRIN T amAla Lagn1TLY
SA N 5EAUAMUTUTUN IMUZAN @1U1T05NYIANYULUIINYNAVDIHAKER LY ULAIAY
Supapvanich and Promyou (2017) 19 SA f152AUAMUTUTW 4 mM denaliilinauiauns

PE19TULIIMRIVDINEALND TuraeNnsly SA seAunaMuuty 2 mM liinauiaUnfu
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[ wazdheyzasnsinlsAuuRINgazNesEHINNISAUSNY) Lag Ahmad et al. (2018) 2anu
SA fisgsuaIENty 0, 2, 4, 6, 8 MM AouMsLiuLAY 10 Tu gaunnil 5°C Junan 31, 62
uaz 93 Ju wudn SA fisziuanuidudu 8 mm Suszansamlunisannisindevesuaduled
fandlofisuiuyanua Tag SA BeliAnanuiunsiensdiansvedsalagnszdunis
yhauduilovzasnisduaneitaznmaitnureseiiduluseninanszuiunisgn (Baxber et
al.,, 2001; Lu et al., 2554)

Mnuansnaaesiuandifiuinnisld sA srenszdunistunudeannizaien defiy
ogluanneilivanzau (Ding et al, 2002) uavthesawilassaaradumiususazaiisad

Fagaelun1saruaunisiinenIsiaunfsznd1en1siiusne (Supapvanich and Promyou,

Y a

2007) a1nn1sAnwiinanaladn nasdany SA Aeuidudu 1 uaz 2 mM luarududun
winnzaulun1ssnwndnvuzusinguesmandoundinisiivii eafiusnwivigumng e

Wesnnlanuomstiiuwaasududimauaziinies Wowssufisuiuganiuay
4.1.2 AGYBINANLDY

30

A 20

20

10
10

Lightness (£*)
Redness (a*)

0 Days 3 Days 6 Days 9 Days 0Days 3Days 6Days 9 Days

30
30 -

o 20

20

10

Hue valu

10

Chroma value

0 Days

3 Days 6 Days 9 Days

0 Days

3 Days 6 Days 9 Days

Figure 4.3 Changes color L* value (A), a* value (B), Chroma value (C), Hue value (D) of
mulberry fruit sprayed with salicylic acid during storage at 5 °C for 3, 6 and 9
days.

[l Control
1 mh 5A

[ 2 mM SA
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Addudnvarnamonmitddyusvenldfenmnimiudnuazusing (Khandaker et
al., 2015) Figure 4.3 (A) WaRIAIANNEIN (L) Mendsnsinusnwransdeuduna 9 Tu wui
AAEINg (L%) veamansioufidany SA fidmnuading (L% gandngaauny nonasiouiian
vy SA fisziumnududu 1 mM faanwadng (L) geilganaeamsiiuine fauuansig
ateflifudfBnnadn (P<0.01) Tuiudl 3 was 6 vosnsfiusnu wanrauiudung (a%)
Figure 4.3 (B) wuimansiouidawu SA Armnuiuduns (@) gandmanuay Tngluiui 3, 6
Lag 9 voINITAUSNBIdAIINLANA1908 1Nl Td A NNElf (P<0.05) AANULTUYRIE
(chroma) ¥Benandau Figure 4.3 (C) WUIIAIAINLTUVDIAANANTENININISLAUTAE Lagwa
viioufidnviu SA TArmnuduresdasningaaiunu ngluiui 6 uag 9 damunnsiisedied

o = |

Wed1Agyn19adA (P<0.05) TR1anadseninensiiusne Figure 4.3 (D) wansA1yud (hue angle)

o

=) 1

vosuavsioudsogluriauanduduasnuimaieudidnmiu SA fawmd (hue angle) fninye
munx ngnavaioudidany SA Asgfuanududu 1 mM danudiifganaoanaivine i
AruLAnAdeE A EaBsneadn (P<0.05) lnernssEfidnisdulussyinansiusng
Tunsdnudinudnnsld sa fuasonisUdsuitasend fsaenndosiumenuvofu
(2554) ilonavsiougniiut uiaududun (a9 fuwlduanas Arrudueead (chroma)
YRNAVLBUNUIIAANMTNVDIEaNAITEIINISIN USRI A1 Hue angle Wy uansliiu
Mawasumasandunaduihedianniy (Uauns wavAy, 2559) karn1531891U89 Gimenez
et al. (2014) @awu SA 3 923 Aogzndnenisimuas AWden wazszninenisgn wuiinisia
Wi SA Tisgfuanaidudu 0.5 mM Srademsiauidvenalyess namiouildl a* wag chroma

TutugaineveInsusny1anasenuusnueImsinusny (wgne uasAue, 2560)
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4.1.3 A27UUULLD

12 -

10 4
- 8 4
< ¢ e Il Control
a b s
v 6 4 // e
£ b o Salicylic acid 1 mM
T g -

[ Salicylic acid 2 mM
2 4
0 A
0 Days 3-Days 6 Days 9 Days

Figure 4.4 Firmness of mulberry fruit sprayed with salicylic acid during storage at 5 °C for

3, 6 and 9 days.

. 1 1 & 1 1 =3 [ [y oA
Figure 4.4 wansArmntulllovasmanioussinIsiushenduian 9 T wuindlen
& @ ' aa i 4:4' 1Y) Y
ANANARDATZEZNITAUTNYT LAz NaNUDUNAANY SA N152AUANULTUTY 1 LAy 2 mM a@1u190
Yrasn1TanasreIAANNLuield dauuanaises1siidudinty (P<0.05) Tuiun 0, 3 uaz 6
Y89M5AUSIE FIAHENTNAABIRANUY SA Ns¥AUANINTU 1 MM @111585N¥IANLLL
Welddflan FeaennaeIfunan1TIT8uad Zhang et al. (2003) wuinsld SA ausasnuia
anusduilovaswalile Ingvgaonisidenanimvendonuwad wazasUuinunaiuiliazaie
uilgeninnaRufiazateun Ahmad et al. (2011) 189u31M134 SA AsunisiiuiAeIfiseiu
AUty 8 mM luraduanansasnwiaimnuuduile Tusyninsmsiivsnwnasiiusnule
WA Jaalindaanuituiegsavenianuanysalvesntaad WuiedadAgyaivinliiie
annsaiusnwlauiunasiunulsalan sveganisiiusnyiiududwaliaunuuile
anad waldAdanu SA dauuuiliegeniiganluay (Baldwin, 1993) uazn1sld SA Tunadiy
U = aa ' 1 @ a 1 dy v 1

WUTIHANTAFANY SA NaUNISAULA 8I¥Ea0N15anaBIANRY LT alaANIIYgnAIUAY
WulAeiuiu Aghdam et al. (2011) $1891u31n15lY SA Feaamsayideumiln uazshwiaiy
1 491 aak 1 =Y = v [ 1 1 dy 2
wiulovaanandluseninenisiiuinw Fansld SA anunsadnwinunmwazAIRLLLLLLEB LA

IneeyzannIsidenvandeviiad
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4.1.4 Vunauvasudsiiazareunldvanun (Total Soluble Solids; TSS) wazuSuna

nsadilmnsald (Titratable acidity; TA)

11 4

X

@ 105 -

8

% 10 4 a ab

wv

<

o)

>

°

wv

Is

©

}_

3 Days 6 Days 9 Days

S

E T Il Control
° g

[}

; 1 mM SA
I

< O] 2mM SA
£

0 Days 3 Days 6 Days 9 Days

Figure 4.5 Total soluble solids (A), Titratable acidity (B) of mulberry fruit sprayed with
salicylic acid during storage at 5 °C for 3, 6 and 9 days.

Figure 4.5 (A) wanaUsunaotudaiavareinlaviavun seninnisinusnwrandoudu
na 9 Ju wundvunaveswdiazans i i TunaenszegaINSAUTNBINNYANITNAADY
Tnenamloufidanu SA IUsunavewdiiazarpilaviouniniieaun asiandeuiidnny
SA fisziumududy 1 mM HUSunavesudiasarsunliianuninfiganasnszeziiailunis

8 v o A [ = 1 1 No o o a aa
nushw tngludud 6 wag 9 vesmsiiusnwliauwana1eegeiltudAty Baneadi (P<0.01)
Figure 4.5 (B) uansaUsununsanlmnsale wuiwanleunaany SA dusuunsanlmnsals

o w

gandngaarunn Tuiuil 6 vesnsiiushwlianuuandedanuuanasegiaiveddey (P<0.05)

[ i '
o A

lngnaniauiidany SA fisgauaududu 1 mM JUsuaresudafiazateuiliimuniifign
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wazdusuunsailnimsnldgeiiaanasnszeznainisiiuine dsaenadostu Yildiim and
Dursun (2009) naaasdanu SA 0.5 mM Tunzi@ameiug Talya’ wuinsenintanisnusnwden
7SS sy Tnsuzdowmaiidau sA fusua TS ditaaidienisudisuiugnaiuny Ui
vowudefiarmethlfifutunussesanugnuessa (Neeta et al, 2009) donndasiuTeause

v s 1

SAus (2549) WlanandauliszezAluanLAiuT uUTUINNIAILANAY Ll anandaullng
nsguIun1sanUIuanimaiudunazUsuiunInanas (339U, 2546) uag Champa et al.
(2014) naaea@aviu SA TunasdunuiNIsAnN SA NseAUANUTNTY 1.5 uag 2.0 mM @113a

ISP !

yraansanasvaslunansnilninsalauwasiaaniiynaiuay
4.1.5 Usunaueulnlogtiunavun (Anthocyanin)

120 -

I a ab
£
= bl
c [l Control
g -
O]
o 1 mM SA
c
<
T 3 2 mM SA
©
'_
0 Days 3 Days 6 Days 9 Days

Figure 4.6 Total Anthocyanin of mulberry fruit sprayed with salicylic acid during storage

at 5°Cfor 3, 6 and 9 days.

. ' a a a & | -3 1 <
Figure 4.6 LansArUSuiauaulnlosnduiiuisunsznitenisinusnwinandeudua
9 Ju nuUSuaeulnlwsiuveantaulA A LT USENINISIAUS NY LAz anasluTuR 9
WallTeuiguaindun 0 wudtwandeunfany SA TuTunaueulnleedunmungininge
' A ! ~ ) v v A A a o '
AU neravideundaniu SA MseAuaududy 1 mM dusinaueulnleeiuiaunainingm
nsveassdu Tuiudl 0, 3 way 6 vesmsinuinwdauuanaed1witdudAyneEds (P<0.05)
#OAAE8ITUTIBIUYBY Hangjun et al. (2005) Havslpundsnisifiusnunilusunaueulnleeiy

2 '

WnAY Tngusunaweulnleeiudingunusseganugniliudy Wudeidiuiunsfineves

Iala 1 ¥ (%

Y38y (2560) daviu SA deumsiiuiiedlunasuy nulvundanumeasazaty SA issdiu
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ANUTNTY 1 mM nsiUdsusdasusinaeulnlegiuginningnnsmaassdu Wuieanuiu
Valero et al. (2011)51891URNANT5ITENTEY SA NAIUTUTUN AU LFUFUITOVLADNNT
WasukUasUSunamaunloe1fiula wag Dokhanieh et al. (2013) T9a15azate SA NsERuAINY

Rty 1 mM wudnwessiaweulnleeivgindnganismeaesduy
- -
4.1.6 YSunuans0angnan1edann

0.6 - a
a :::
04 - 77” 0

b ol & a

0.2 H

Q
HH S

Ny g

-:::ll-l

Ferric reducing antioxidant
potential (umole/L)
Mo

0 Days 3 Days 6 Days 9 Days

120 -

[l Control

E] 1mMSA

|
|
STy

] 2 mM SA

DPPH scavenging acyivity (%)

0 Days 3 Days 6 Days 9 Days

Figure 4.7 Antioxidant activity of ferric reducing antioxidant potential (A), DPPH
scavenging activity (B), of mulberry fruit sprayed with salicylic acid

during storage at 5 °C for 3, 6 and 9 days.

Figure 4.7 uansaduau1salunsAueuyadasy uazAua1u1salun1snIdnayya

Saszvesaniausenitnsiiusnwiduig 9 Tu anuamnsalunsdueyyadase Figure 4.7
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(A) wudAwANTUILIUN 3 warasadluTud 6 waz 9 YBINITAUSNY) NanLaUNAANY SA

o aa

ALY 1 mM HA1UINNIYANINARRIRURg 1 NEEANINEda (P < 0.05) uasnavalaun
Aamiu SA anmanunsalunsiueyyadaszaiigaaaensrezallunaiuing Anuawsaly

n13Adneyyadase Figure 4.7 (B) wudnludud 0 dalndiAsaiy uazludui 3,6 uaz 9 909

o w aa

[~ = ! ! a v o A
ATFLNUIN®T UAITULLANH INDYINUUYATAYNINED (P <0.05) wazanasluiugl 6 wag 9 989n13

AU Tnenamioufidaniu SA sgavanududuy 1 mM fanuaunsalunsiidneyyadase

=

aafiganaanszezalunIsnuSnw

Y

Total phenols content (ug GA g-1)

0 Days 3 Days 6 Days 9 Days

350

300 +

%2" 250

S 200 J [l Control
19

§° I

9 X 1 mM SA
S

2 [] 2 mM SA

0 Days 3 Days 6 Days 9 Days

Figure 4.8 Total phenols content (A), Ascorbic acid (B) of mulberry fruit sprayed
with salicylic acid during storage at 5 °C for 3, 6 and 9 days.

Figure 4.8 wanUSunaansusynaufiuea wavUSunansauaanasinsenineanisiiusne

navdowdunan 9 Tu nuiuSunaansuseneuiiuea Figure 4.8 (A) lutuil 3 vasnsiiusnwil

o w aa

1 1 a o a1 a X 1 ® v o A
ANUUANASEEEdAgYN19Ets (P<0.01) InellAniudussninenisiiuinwazanadluiumn
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9 WRUIIUWEUINNIUN 0 NAVUBUNAANU SA NSLAUAMLTNTY 1 mM TUSuaasusenaul
gj d' =3 v 1 I3 [y} d' < [ ]
wearIungeganaenszezatunsiuinw agdlsinnuiui 6 uay 9 vesnisiiusnwliny
1 aa a 6 a . = 1 1 Aa 1 ~ (Y
AULANANYINSEDR USununsauearasin Figure 4.8 (B) Fanuitwaniounanny SA Nsgau

ANUNTY 1 mM JUSInuasUseneuiiueananungenan Juuwdldauiuduainiun 0 ¥eens

'
v a

<3 o A <3 o = ' 1 v o
NusShwlazanadluiun 9 wesnsinusne agludui 0 wag 3 danuusnslses1siltedAnyas

>

(%
Y

V198DR (P<0.01) Haviloufidany SA fisviuamududusing q fusinmansuszneufiuearioun
49N1YAAIUAL

N3l SA BresnuIquA FzasnRAUNAVIN @353N815EnINSAUSNY LasYae
Wi TinuanseenqusnsanmuazantAnmsiunudasludnuagualsl (Chen et al, 2006)

[

FaRerdestumsainsmuiumuseanizindenlundnnalag SA Trensedueuluifiddiysde
nsgvIUMIdNATIERansUsEnouRNLen (Sarikhani et al, 2010) fawanisnaaesiuandliiiuia
nsldansazans SA awasafiaSunmanseengrs T nlunaviouls aanadesiuauise
84 Wang and Li (2006) 91897191 SA nsgduliteazan H,0, Ssaenszduliiivifannueadon
wazinsadugidnumussannyamnuiaien dealiiuiimsaisanseenaystanmidianiily
MsfueuyadasEitAnaInanIEeSERTlATY Dokhanieh et al. (2013) 1dansazans SA fimnu
ity 1 mM wiesiiusinaasUszneuTiuenainiiganimaaasdu uenaintu Waseem
et al. (2015) Anwimsaviu SA Ammdudusiag q Tukainsuga@anuintluiud 30 60 uaz 90
fUsnailusaanasmasnszaznaImniuinw TassainsUsigafidaniu SA fAnrandudu 12 mm
firflueagsiian USenye (2560) naaesdnmiu SA AszAuAMTLTuAIe 9 nuIinsld SA 1
FEAUAIUGNTE 0.5 waz 1 mM darsusenauiluea, Auaiunsalunsiueyyadase uay
AYNENNTARNISAITABATE NI YARIVAN AINNANTNAABIRERILTALT nMauiindures
USinuansesngrisdanm Mfnanmanssfunisaigidiumusioanneiaioavewanioudle
195U SA finatrglunisihmdnwarysngnienienmyesmaniey Iniugiiauausalunis
Fusyyadaszauariuslevinis@anings (eAdnd, 2554) Ing Wang and Li (2006) 51841431

n1sld SA nszdumsidieunives Ca* anwilealudslglanatady 39 Ca®* viwmthinsedu

De -

Ascorbate-Giltathione-cycle vi1liAnn1sasauves slutathione waznsaLoaADs o NLA uTU
Javaheri et al. (2012) SA lunsesun1svinauveieulesiuiesaigy ascorbate peroxidase
uanNTINMIANEIwes Huang et al. (2007) [ansazans SA Tunaduwiia wuiwilinedu
fiusuansauoanasdngs 1lesan SA lunsedunisvitauveaieulusl dehydroascorbate

reductase ¥aNAINY Dokhanieh et al. (2013) T9a15aza18 SA NANUINTY 1 MM WUILYBSS
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= a |y a 6 a a a 1
HUsuasUsenauuesa YsununsaLaamasun LLamJimmLLauIVllenmuuqqmwmmsmaaq
duogelitivdAey (P<0.05) Laza1nn15ANEIT99 Huang et al. (2007) wuinn15ld SA Tunaduvin

TdUSununsaueanasings

4.2 UszAnsnmnslduaadeunaalsanaunisinuinaadanisuasuwlasnmnin

YDINANBUNAINISAUSh Y TIaamaLian

4.2.1 dnwauzdINgUaHanou

Control

CaCl 0.5 % f

CaCl 1%

Figure 4.9 Visual appearance of mulberry fruit sprayed with calcium chloride during

storage at 5 °C for 3, 6 and 9 days.
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Figure 4.10 Appearance score of mulberry fruit preharvest treated with calcium chloride

sprays and stored at 5 °C after harvest.

Figure 4.9 wansanwazysingnildsuilasvawmanyoufiaaniu CaCl, AszAuaIm

¥ v J 3 = ! [ A a =
WHdW YAAIUAY, 0.5 tag 1 % ABUNITNUNgT Sendnmsiiushviigamall 5 sargadea
WY 9 Tu wuaniun 6 vesnnsiiusne nanlsuynaIuAudnanteudein i uraldsudud

e wazSuasududimalutud 9 sesnsifiuinw dusunavaeuiiaariude Cacl,
seiumuduty 0.5 uag 1% anunsosdnuazlang treoniUasudvesinumauaznsati
vosralildnaonsyeznatlunisfiuinm Figure 4.10 wansmslizuuudnunzUsngsavsoud
Aamiu CaCl, Tisziuamududusing g nuiwavdouidany Cacl, fissduenududu 0.5 uay 1
% finzuuudnuarunnggeaningarua laenavleufidan CaCl, fiszdunrandudu 0.5 % i
AzuuudnuALUINggIfidanaenszasalunsiiudnw 9 Yu ogislsAmalsinuainuunneig
NGAN

INATANYINITEANY CaCl, Aiseruaududuniaiy nudnarlouiidanu caCl, ag
SnwarUnnguazaziuudnvazusngld lnsnisdawuiiseduanadaudu 0.5 % adnwvus
Usnguazaziuudnumzdangléifian enmafierinatisasmaduenmsiinuluseninams
Ausmwuasinasonunmnisdnvazusngietesiulasaisndasaduas anudussnielu
.@ad Olivier Hamant and Jan Traas (2010) wiawadazudaussdudonmususafiniudamasio
Fnwaglsnguazaziiiend eanuduidsanas denalidnuvaursingiion (3w, 2546)

4anaNi Turmanidze et al. (2017) A WU3I1INSIT@15aza1e CaCl, @11150Y8BLa8N3
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Houan nvoswaduanuals uaz Ghani et al. (2011) n3@aviu CaCl, luejuuazansaiuaineu

WULRgI@U1T0ansiU L svenandnndanisiuielle

4.2.2 ANFvBINaIdDU

30 -
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Redness (2%

0Dags 3 Days 6Days 9 Days 0 Days 3 Days 6 Days 9 Days
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) =

© (0]

; % [l Control

IS >

S v

S £ 1 mM 5A
[ 2 mh SA

0 Days 3 Days 6 Days 9 Days 0 Days 3 Days 6 Days 9 Days

Figure 4.11 Changes color L* value (A), a* value (B), Chroma value (C), Hue value (D) of
mulberry fruit sprayed with calcium chloride during storage at 5 °C for 3, 6

and 9 days.

Figure 4.11 L&@nAd L* a* choma Wag hue @4 Figure 4.11 (A) LAAIAIANEINS (L¥)

(Y © v 1 [ LY ! ' ' 1 Aa ' a
Aevansinusnyavaeuduig 9 Ju nudtArNadng (L) vesnandoun@anuy CaCl, &
AIALETN (L) gendnyaniuay lngnavislaundany CaCl, Nsgsuanududy 0.5 % IA1Aiy
aine (L) asfigamaaanisiiusne luiud 3, 6 uaz 9 danuwandsegelideddyneads (P <

0.05) Figure 4.11 (B) uansA1Aatdudins (a*) wuitwaniouiiaanu CaCl, Arpsnduduns
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(@) @andngaaiuny wazduuiliuanasaonszezatunisiuinw 9 Ju lnsnanisundany
CaCl, isgaumnuduty 0.5 % faraududuns (@) ganganasnnisiusnwiauwaneig
pg19idpdAY9EnaA (P < 0.05) ANULWNUDIE (chroma) Y8dnaniau Figure 4.11 (C) WuIA"

Aa

AU UURIEANAITEMININSAUS NN Lasandaudnny CaCl, dA1anuduvead (chroma)
asnigamuey dannuunnsisegafifedfymeada (P < 0.01) Tudud 6 uaz 9 veansiiu
Fwn Figure 4.11 (D) uanar1yud (hue angle) maqmawﬂau%qaﬂiuﬁmm Afudunamuiwa
wlauiidanu Cacl, 13 ud (hue angle) mmwmmmu Tnenansoudianny CaCl2 fiszeu
AMLLTNTY 0.5 % LAyuE0 °’W|qmmaa®ﬂmﬂmﬂm finuusnanseeafifeddayBansada (P
< 0.01) TuSufi 0 waz 3 veamsLAusnw

MnHaNISANIASTE Cacl, wagnansAneAsal ansanalddnnisld cacl, fiwase
MsUAsuUasdnasnszezaInsiiusne denndesiusesiuues was William et al. (1999)
msldasazansunadoutisSnenazasrnududifoivewsiessrinuivshw 14 Yu Juna
WnanmsaranupaLdsuindulunieaddwaliuliwasudus i udosainnissusives
loosuuraiBenfuluianalusiu Asdornilugnistiostumsaaesvesdindfiaegdunaiuy

14 Julusgrinnmanuineiigamailisin wenainil Pila et al. (2010) msld Cacl, aunsadneny

Y

' £
a = U

2 o sl ~ a o = v
AMTNUTNBIENTDLUDIT VLADNITLNUVUATUNITONRNIVDIE Lag Irfan et al. (2013) 1@3']8\‘1'1“ﬂ'ﬁ

Tduaadeuraslsininauginenuinugamaiidnanunsosnwand Wedudaduna 14 Tu

o/
4.2.3 AuuUULle

10 [l Control

0.5 % CaCl2

Firmness (N)

01 % CaCl2

0 Days 3 Days 6 Days 9 Days

Figure 4.12 Firmness of mulberry fruit sprayed with calcium chloride during storage at

5°C for 3, 6 and 9 days.
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Figure 4.12 UamIAIANNLULILBBINantausyrIenIsiivsnyuian 9 Ju dan
& o ' Ao ' a Y v
ANANADATEEZNISAUTNE wazNantaunany CaCl, 1ANUINTY 0.5 wag 1 % @1U150U2a0

NsaRasveIAIAURILLTR A HariauNdnriu CaCl, rdududu 0.5 % dA1AuLLuiegs

v o w aa

= ® v = 1 1 = 1 aa
NEANGBAIZYLLIAINITNUINYT UAMMUUANATNBYINUULFINEYN TN (P<0.05) TngnanLauNRn

a

W CaCl, Nszaumnududu 0.5 % fdaranuwiduiiogaiganasnni1siiusny Jeaenndesiv

Y

Ramana Rao et al. (2011) 14 CaCl, fnasaAUaNUIUVRINTUYAd anNISEA1YA VD

Y

9P UTENBUIDINULLYAE wazd AN 1z wadsuiulusunyu middle lamella nnelunduwad tng

= = wa < ] 3 .. . . =
LmamamqmﬁmmLawwzﬁummuﬂumamwssmmﬂumaa (Divivalent ionic) ﬂﬁlﬂ"UENLLﬂﬁL‘?JEJiJ

Y

finasolasasisvesnduvadidusrasiduna@eunniign (Brutus et al,, 2010) uonandl
AWMU (2561) Handaudanuaziyluasaraty CaCl, S¥AUANULTNIN 2 % HANAINULULLLD
YINALINNINYANITNARBIBU 9| Mahajan and Dhat (2004) CaCl, Higinwiauuiuiile uay

Wupuudwsslniueaadamavilanswyhatgvesaursetesa

4.2.4 YSanavesud siiazaneuildsievian (Total Soluble Solids: TSS) wazUsunu

nsafilnmsald (Titratable acidity; TA)

Figure 4.13 wanaUSunnvesudsiavaeiildiavuniazUSinansailnmsald sewinans
Wushwnamisudunan 9 Ju FenuinuSinaesdanazarenlaavun Figure 4.13 (A) 984

Nanlounidany CaCl, TUsunaveuiazarsiilsvauamnitgaaiugy tnenanloundnu

a <

CaCl, NgaupNututy 0.5 % JUsunveLdeiasa sl laiamuniNgaanonszeziallunis

o w

=3 = ! ! a o a aa [ a
LIUTNYY UAULANENDY 1L UBAIAYEIN19EaR (P<0.01) maamzazL’gaﬂumimmﬂmﬂimm

o

vpaudeafazaretdilaianunvosnansoudluud I Yy Figure 4.13 (B) uanauSu1aunsAe

Tnnsald wudmandeundanu CaCl, iUsununsanninsalaaninynaiva tneluiui 0 uay

o v a

9 gensiushwdinuuana1segeduudinym1eaia (P<0.05) Jswandoufidanu CaCl, 7

(%
L ¥ £

N A < A o A A a d' v
sERUANINTY 0.5 % HUSuavewdaaraetilavauaiiiaauasivsinansanlnmnle
gellannaenIzeElIaIN1sAusny) Turmanidze et al. (2017) wui1n15ld CaCl, NAuLtuty

2% a’]ll’]’i‘é]slj%aE]ﬂ’]iLﬁJJ%U‘*U@QU%@J’]m“UaQLL%QﬁQM@Jﬂﬁﬁ%ﬁ']ﬂﬁﬂﬁ wazN1TanasesusIIaINTAN

Tynsale
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Figure 4.13 Total soluble solids (A), Titratable acidity (B) of mulberry fruit sprayed with

calcium chloride during storage at 5 °C for 3, 6 and 9 days.

4.2.5 Usunauwaulnlogdunaiun (Anthocyanin)
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Figure 4.14 Anthocyanin of mulberry fruit sprayed with calcium chloride during storage

at 5 °C for 3, 6 and 9 days.
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Figure 4.14 wansUSInaeulvleenduiouaserinansiudnymansioudune 9 Su
Fewvimanioufidany CacCl, fUmnueulvlvgduimunganitganivas Tnsnavsoudidn
sy CaCl, fiszsumnududu 0.5 % fusinaueulnlesiuimungaiian feuuansaegned
Toddaymeadn (P<0.05) lutufl 0 uway 3 veansifiusnw egalsfmuluiudl 6 waz 9 vesnis
Ausnen ldnuanuuananemneeEifn @enndesiuTeaIuYes Hangjun et al. (2005) Nasloumnas
nMsAvdnuiivsunameulnleeduiniy waznsldans Cacl, dwaldiiusuinansuoulnly
gnfufindulasnisnszduniswanssenfuiiisatestunmsdaeseiamsueulnlosiiulddnde
(Xu et al, 2017) M3ld CaCl, amnsnnszdumsiuoyyadasendsnsiiuifeivesravesiuas
dnUsunaneulnlseriule (Morteza et al, 2013) way Vitrac et al. (2000) WU 1LAALET Bl
Aertestunisiniinmsduasiziueulnlserduaniimaluwadunaedu uasinawuioly

Waenweudla (Awad and Jager, 2002)
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Figure 4.15 Antioxidant activity of ferric reducing antioxidant potential (A), DPPH
scavenging activity (B), of mulberry fruit sprayed with calcium chloride during

storage at 5 °C for 3, 6 and 9 days.
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Figure 4.15 wansa1uausalun1siuayyadase kaganuaiunsalunisindneuya
fase szmimaAvsnvmanisuduna 9 fu fanuimwaunsalunisnisiueyyadass
Figure .15 (A) nansloudianu CaCl, seiumnududu 0.5 uag 1 % fauanunsaluniséu
ouyadasrganIyanuay Tnenanieudidnmiu CaCl, Aszduaududu 0.5 % fauaansa
Tunsiuouyadaseasiiganasnszeznarlunsiiuine fanuunnsisegrclifvedfy
(P<0.05) Tuuil 3, 6 uay 9 veamafiudnw Avmamnsalunmsidneyyadase Figure 4.15 (B)
wudHavsieufidaniy CaCl, fisgfueuidudu 0.5 % fanuannsolunmsiinoyyadaseqe
flannaenszozailunafuine Tuuldufstuluiud 3 uavanadlutudl 6 wag 9 veanis
Ausne fanuusnaisegnadieddie (P<0.01) lutufl 6 w0 1siusnw Tnsnandeuiian

W CaCly SEAUAIITNTY 0.5 kag 1 % fanuaunsalun1smineuladaseaIininyanuAy

Total phenols content (g GA-1)

0 Days 3 Days 6 Days 9 Days

400 -

B
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Figure 4.16 Total phenols content (A) and Ascorbic acid (B) of mulberry fruit sprayed

with calcium chloride during storage at 5 °C for 3, 6 and 9 days.
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Figure 4.16 (A) LansUsunaasUsznauiuoanvuauasUsununsaweaaastn Figure
4.15 (A) wanaUSuaasUsznauflusanianun seninanisinusneranisudunan 9 i wui
USunaansuszneviluearisnuaiiangengaluiui 3 sesnisiivinwuazanasluiud 6 uaz 9
YpINSHAUSNYT NandpuNanny CaCl, NseAumnautudu 0.5 % JUsunua1susenauuea
& P = ! 1 A v o w aa o A [ a
Mavungange dauunndsegadidedifanieads (P<0.05) Tuiui 3 vaansiiusnwusua

& a . | < W | I ) ' ! Ao !
nsauaamasin Figure 4.16 (B) seninemsiiusnymandeudunia 9 Ju nuimandsunaany
CaCl, HUSH10uNIALEan03sUnNgININYARIUAN Ta7158AUAUTUTY 0.5 % HUTU1uNIA
wearasingefign Juwilduimudunazanasluiui 9 vasmsiiuinw TAnuuanased1el
WodAgneadd (P<0.05) Tuiudl 3 wag 6 ¥9INISIAUSAY
v v a & & a £ A = & )

1514 CaCl, arwnsansgiunIsiiuduresarsivailonainudewnaduuduaisds
o & A - ° Y o v o = ° v o a
iy@ﬁMﬂUﬂﬂ@Q(LecouneuxetaL,2006)WWMH?Wﬂi%QUﬂWiWW¢Hﬁ@JSH‘Wﬂ%i%@UﬂQﬂiiM
voseulggivaniineitasiunisdunsizaisniegils Ingaunsansedun1siueuLadasenas
N15LAULA 87UDINALTDS S WAzt uUS U uasUsYnauRueaiarun (Morteza et al,, 2013)

| A | | gy ] a va

HavdaunaAanuLazuyasagaty CaCl, ddnsamlunisdugeuyadaselaaninyaniuny
(adgnud, 2561) NMsbAkAAEINANTDILUBTTUALIIAUBIIAUITOVLADNITANAIVOIUT U
a1 ueuyadasela (Martin-Diana et al., 2006) InAud@iiayueanunsatunisiuouyadasegs
wazluselevine¥inimas (eAdnf, 2554) Wang et al. (2014) n1sld CaClufl Ansdudu 0.2-2
% swiunisangamgll Tunalwesininuiug Sweetheart uag Lapins ann1saatefivesunmn

NSALEAABSUN
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4.3 Yszansamnisldnsaenalsanuazuaatdaunaalsanaunisiiutnedsanis

Wasuwlasnaunmaainanisunainisiiushwfiaamalinn

4.3.1 dnwarTnguaHaniau

Control

1 mM SA

1% CaCl2

1 mM SA > 1 % CaCl_

1% CaCl2 >1 mM SA

I1mMSA+1% CaCL2 X

Figure 4.17 Visual appearance of mulberry fruit sprayed with salicylic acid and calcium

chloride during storage at 5 °C for 3, 6 and 9 days.
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Figure 4.18 Appearance score of mulberry fruit preharvest treated with salicylic acid and

calcium chloride sprays and stored at 5 °C after harvest.

Figure 4.17 LaA9aN¥IZUIINUOIHNANUDUNIANY SA NILAUAMIUTY 1 MM wag
| I i 2 o o~ a = 9 i
CaCly 0.5 % NEUNITAVAYY SENIMSAUINWINgUN 5 ssrwaidua U1 9 Ju wuitua
| = 1 = % A < oA a a < Ao v oA

niauynnluANinavdaulon s unalasuludivaes wazisudsududuimaluium 9

-3 o U 1 1 Ao 1 N Y ¥ v = [y
Y8aN15AUTIY dmsunantounandeunaanu SA NsyauaMNTY 1 mM uag CaCl, Niseau
AT 0.5 % AeuMsiUgIEINIsaAIdNYrUIINg TrasnIsUasudesiuNaLasnis
° ’oj 14 =3 p % 1 Aa 1
auvemalilanaonssezailumaiiuine Figure 4.18 AshuuanwrUIINgRavioundanu
SA NsEAUAMUINTY 1 MM wag CaCl, NTEAUANUWLNTN 0.5 % NAYANITNAADY dAZLUY

C Y a 1

anuwazUsInggeningnauANnasansnuine 9 JulinauuwansegnlidudAynaineds
Tifdndnyds (P<0.01) Tutufl 3 vasmsifiusnu

donAaastu Ramana et al. (2011) msl4 SA fisgduaudadu 1 way 2 mM U CaCl,
fszuanududu 1.5% luninmauidnavrasnisgn annsadaeglsuu 71 Yu lnglsiiians
wWFsuasauAnUnivessannd uonaini Shafiee et al., (2010) wu31n5ha CaCl, 523U SA
aansaneIn1sAnUnAnarlsAIv0EnTeLUBSS ME WAy Shafiee et al, (2013) msl4 CaCl,
sfugamgiinn Hreandasnsmelanazdsvzasnalnnisanuesaalsl Tnefinadulassaing
aeluwad Aomrvaufanssunsmela uaﬂmmfé’wzaamiLU?{auLLUaaé’ﬂwmwiﬂﬂgLLaz n13

Wigudveatnala genndesiunisiinguuuanuazUsng
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Figure 4.19 Changes color L* value (A), a* value (B), Chroma value (C), Hue value (D) of

mulberry fruit sprayed with salicylic acid and calcium chloride during storage

at 5 °Cfor 3, 6 and 9 days.
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Figure 4.19 ua@nsAn L*, a*, choma uay hue senineamsinusnwnavslowduian 9 Ju
Figure 4.19 (A) Wa@n9AIAIINEI9 (L% Fanudn navlauiidanu SA fisziuanududu 1 mM
uay CaCl, szdumnandudu 05 % Aeunaifiuife fAnnaaing (L) gandmamues Juil 0
way 3 vesnsinusnwianuuanaeedslivediAnynieaia (P<0.05) Araududuns (a*)
Figure 4.19 (B) nulinanyeufisany SA fissdumnududu 1 mM waz CaCl, 0.5 % Aaunis
Auideadidinnududung (@) ganiiganuau aaeaszezatlunisnfivine 9 fu finny
uansineg1eiedAgyn19ana (P>0.05) A1ANLUNUBIE (chroma) Figure 4.19 (C) vodnaMiou
WUIAIAIUT UT09FaRaTEHINNISAUS I wavnavaloufidnniu SA fissduarnadudu 1
mM wag CaClisefuanadudu 0.5 % fldmuduvesdgeniiyaniuau sgalsfnulad

o w

ANULANsNeE el dedAn1ada (P>0.05) Aud (hue angle) Figure 4.19 (D) vesnaviou

) [

Feoglurraudndudunimuimmantsundany SA issduanududy 1 mM waz CaCl, isziu

ANUTNT 0.5 % Heyudiningarauay sgdlsicmulificnausnssegiidod Aynisads

q

(P>0.05) lngnansiaunanny SA NSEAUAIUILTY 1 mM way CaCl, NS¥AUAUINTY 0.5 %

fifnyudriiganaonszezaIManuIny
4.3.3 AMULUULLG
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Figure 4.20 Firmness of mulberry fruit sprayed with salicylic acid and calcium chloride

during storage at 5 °C for 3, 6 and 9 days.
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Figure 4.20 uansAANuLLuilevasnansiousynintansiausnwndunal 9 Ju wuiwa

a0 1

PUDUNAANY SA NTLAUAIMTNTU 1 MM kag CaCl, NSEAUAMUINTY 0.5 % UAIAIINLY

o o

Lﬁjaqm'iﬂeqmmuau Tufuil 3 uay 6 veamafiudnuimuuansisegwivodifynada
(P<0.05) TnvAramuuiudsvessanmieuiiuuliinfiviusasnszernanafving unaidou
AaoladildiugasinwmnuNYad AnuaNyaivNTAdLIIUTY AT ILLe uazTzas
nMsidenan mveusad Jelinatisdnorgniaiiuinuindnnaan Tunaansoluedinly Cacl, 7
sefuaIILY 1% Snalunismuaumsiiidevdinisiuiie: uazasmanndnyaLLLL
Dioldd (Garcia et al., 1996) @an1s14 SA mmaa%’ﬂwmmmwLLasmmmeﬂuLﬁaW 1ne%e

%aamnﬁamau%ﬁm%aa‘ (Aghdam et al., 2012)

4.3.4 YSunuvesud siiazanauinldvievian (Total Soluble Solids: TSS) wazUsSun
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Figure 4.21 Total soluble solids (A), Titratable acidity (B) of mulberry fruit sprayed with

salicylic acid and calcium chloride during storage at 5 °C for 3, 6 and 9 days.
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Figure 4.21 (A) Usunauvesudanazanatnlananmumnseninanisiiusnenaanseudunan

9 JU NUIMHNANUDUNAANY SA NTEAUAMULLNTU 1 MM way CaCl, NSEAUAMUTNTY 0.5 % &

USunamesudafiazarsin lvianund1ningnaiual nanteufidnny SA fszauaududy 1
N a 2 a A = & o a I

mM fiUsanamesdazatsulanmuaiiganasnsseziaailunisiuinw lnen1sdanuy SA
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Figure 4.22 Anthocyanin of mulberry fruit sprayed with salicylic acid and calcium

chloride during storage at 5 °C for 3, 6 and 9 days.

Figure 4.22 Usunausulnleeniuianunniendansitiusnvinandewduial 9 Ju

nuIUsEeulnlwe 1 dureINantoul AR LT USEMI1NITAUS N B ILazanaluun 9 wa

'
I o ¥

MUDUNDANY SA NTLAUAMUINTY 1 mM wag CaCl, NTTAUANITNTY 0.5 % TUSU1awaUIn
lygriunmungeninyamuau dauwandvegeiitudAyneadia (P<0.05) luiudn 3, 6 uay

9 Y¥pINTSAUTNE @OAAADINUIIBIUVBY Hangjun et al. (2005) HantaunaIN1sNUSnwIdl



a5

Usunauaulnloeduindy nsldans CaCl, dwalvivsunaasuoulnlogduindulaenis

nszFuNswanIeanduiieItesiunsdanseiansueulnleentiuladnsie (Xu et al, 2017)

4.3.6 USU1eud1500nNoN1eTInIN

15 4

05 4

Ferric reducing antioxidant
potential (umole/L)
_|

0 Days 3 Days 6 Days 9 Days

[ Control

m1 mMSA

B 0.5 % Cacl2

B 1 mMSA> 5% CaClz

5% Call2 > 1 mM SA

DPPH scavenging acyivity (%)

1 mMSA+ 5% CaClz

0 Days 3 Days 6 Days 9 Days

Figure 4.23 Antioxidant activity of ferric reducing antioxidant potential (B), DPPH
scavenging activity (C), of mulberry fruit sprayed with salicylic acid

and calcium chloride during storage at 5 °C for 3, 6 and 9 days.
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Figure 4.24 Total phenols content (A) And Ascorbic acid (B) of mulberry fruit sprayed

with salicylic acid and calcium chloride during storage at 5 °C for 3, 6 and 9 days.
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AsASeNaSLAL

LSUUA1TE1ASU Titratable acidity (TA)

nswIeNEns Sodium hydroxide (N,OH) auwdadu 0.1 N Tngnnsds N,OH 4 ndu
azangluthnduauldusumns 1 ans

n15LA38UE15 Phenolphthalein (CooH;404) AMLdudy 1 % lnan1sda 31.832 ndu

avarelutnauaulausunms 100 daaans

WIBNETEMIUNINNINOYYadHTEIAETT Antioxidant Activity (DPPH)

nsLA3eNa1S DPPH 2,2-Diphenyl-1-picnylhycrazyl aasidady 10 mM 43 0.039432
azanglu Methanol USuusunasiedindy 10 dadans

A51@38UE1S DPPH 2,2-Diphenyl-1-picnylhycrazyl lilsaudutu 1 mm Tdaau

WU 10 mM 1731 1 $a38as Budinau 9 Jadans

WIBNA1IEIMTUNIAUBUYABHTElAYTS antioxidant capacity (FRAP)

A3M38U Acetate buffer 300 mM pH 3.6 azang Sodium Acetate hydrate 1.55 n3u
Tu Acetic acid 8 fiadans InTuUSUUSINAsSETIndUALATY 500 fadans

15384 10 mM 2,4,6-Tris (2-pyridyl)-s-triazine (TPTZ) azang TPTZ 3.1233 n3u lu
1,000 {888n5 Ya9d@1azany HCL 40 mM

Mswisey FeCly 20 mM azang FeCl, 5.406 n3u Tuthndu USuusinsaunsu 1,000

LGN

M3EUAITAINSUNTENA Total phenolic content (TPC)
A1smsed Folin 50 % 14 Folin 50 fiadns Usudsuwsamedinaulvle 100 Naddns

15383 Na,CO; 7.5 % 99 Na,CO5 7.5 n5u avagluiingy 100 Hadans
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Table Al. Appearance score of mulberry fruit treated with Salicylic acid during storage at 5

°C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 4.900 4.600 4.100 3.333

1 mM SA 4.933 4.833 4.367 3.667

2 mM SA 4.933 4767 4.200 3.567
F-test ns ns ns ns

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

Table A2. Firmness of mulberry fruit treated with Salicylic acid during storage at 5 °C for 9

days.
Treatment 0 Days 3 Days 6 Days 9 Days
Control 5.351° 6.787 3.946" 4.183
1 mM SA 10.483? 9.550 8.224° 6.596
2 mM SA 9.325° 8.323 5.378% 6.597
F-test * ns * ns

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

Table A3. Changes color L* value mulberry fruit treated with Salicylic acid during storage at

5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 22.674 15.74 14.026 13.972

1 mM SA 22.882 21.256 18.702 17.288

2 mM SA 22.814 17.32 15.702 15.59
F-test ns ns ns ns

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table Ad. Changes color a* value mulberry fruit treated with Salicylic acid during storage at 5

°C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 15.542° 9.416° 8.368 7.544

1 mM SA 18.08° 17.06° 15.076 14.954

2 mM SA 17.856° 15.524° 14.544 12.976
F-test x* x* ns ns

Table A5. Changes color Chroma value mulberry fruit treated with Salicylic acid during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 20.452 18.549 9.877° 8.826°

1 mM SA 24.614 20.577 19.56° 15.696°

2 mM SA 22.705 20.363 15.925° 13.696°
F-test ns ns ¥ *

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

Table A6. Changes color Hue value mulberry fruit treated with Salicylic acid during storage

at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 20.614 21.364 240 24.586

1 mM SA 13.372 15.546 20.164 21.364

2 mM SA 15.688 18.22 21.334 22.522
F-test ns ns ns ns

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A7. Total soluble solids of mulberry fruit treated with Salicylic acid during storage at
5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 9.740° 9.920° 10.280° 10.660°

1 mM SA 9.480° 9.640° 9.720° 10.180°

2 mM SA 9.680%° 9.750% 10.040° 10.440°
F_test * * . .

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

Table A8. Titratable acidity of mulberry fruit treated with Salicylic acid during storage at 5 °C

for 9 days.
Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.405° 0.394 0/3528 0.312
1 mM SA 0.533° 0.448 0.480° 0.353
2 mM SA 0.458° 0.416 0:452% 0.331
F-test = ns g ns

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

Table A9. Anthocyanin of mulberry fruit treated with Salicylic acid during storage at 5 °C

for 9 days.
Treatment 0 Days 3 Days 6 Days 9 Days
Control 39.401° 56.602° 70.489° 52.190
1 mM SA 58.098° 81.398° 90.182° 57.419
2 mM SA 43.218% 73.534%° 85.087% 52.539
F-test * * * ns

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A10. Total phenols content of mulberry fruit treated with Salicylic acid during storage
at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 0.739 0.838¢ 1.272 1.032

1 mM SA 0912 1.156° 1.405 1.173

2 mM SA 0.892 1.140° 1.382 1.073
F-test ns * ns ns

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

Table A11. Antioxidant activity of ferric reducing antioxidant potential of mulberry fruit treated

with Salicylic acid during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 0.237° 0.295° 0.285 0.196°

1 mM SA 0.524° 0.538° 0.326 0.298°

2 mM SA 0.387% 0.4521%° 0.310 0.247°
F-test - R ns %

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

Table A12. DPPH scavenging activity of mulberry fruit treated with Salicylic acid during storage
at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 29.534 63.155° 45.553P 40.066

1 mM SA 32.555 87.980° 80.569° 69.117

2 mM SA 29.857 76.742%° 61.378% 57.668
F-test ns * * ns

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



64

Table A13. Ascorbic acid of mulberry fruit fruit treated with Salicylic acid during storage
at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days

Control 76.304° 162.869° 185.493° 164.439

1 mM SA 128.200° 221.456° 284255° 187.633

2 mM SA 81.829° 166.172° 238.611%° 165.873
F-test ** ** * ns

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

Table Al4. Appearance score of mulberry fruit treated with Calcium chloride during storage

at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 4.867 4.533 4.033 3.333
0.5 % CaCl, 4.900 4.667 4.167 3.667
1 % CaCl, 4.933 4.600 4.100 3.500

F-test ns ns ns ns

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

Table A15. Firmness of mulberry fruit treated with Calcium chloride during storage at 5 °C for

9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 5.093° 6.498 3.989 3.692
0.5 % CaCl, 11.452° 9.021 7.632 5.545
1 % CaCl, 9.182% 7.6326 5.506 4.599

F-test ¥ ns ns ns

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A16. Changes color L* value mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 22.674 15.74 14.026 13.972
0.5 % CaCl, 22.882 21.256 18.702 17.288
1 % CaCl, 22.814 17.32 15.702 15.59

F-test ns * ns ns

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

Table A17. Changes color a* value mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 15.542° 9.416° 8.368 7.544
0.5 % CaCl, 18.08° 17.06° 15.076 14.954
1 % CaCl, 17.856° 15.524° 14.544 12.976

F-test X xx ns ns

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

Table A18. Changes color Chroma value mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 20.452 18.549 9.877° 8.826"
0.5 % CaCl, 24.614 20.577 19.56° 15.696°
1 % CaCl, 22.705 20.363 15.925° 13.696°

F-test ns ns * *

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A19. Changes color Hue value mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 20.614 21.364 23.522 24.586
0.5 % CaCl, 13.372 15.546 20.164 21.364
1 % CaCl, 15.688 18.22 21.334 22.522

F-test ns ns ns ns

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

Table A20. Total soluble solids of mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 9.740° 10.200¢ 10.340° 10.740°
0.5 % CaCl, 9.280° 9.840° 10.020? 10.180?
1% CaCl, 9.340° 10.020° 10.120° 10.440°

Ftest % % #% xx

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

Table A21. Titratable acidity of mulberry fruit treated with Calcium chloride during storage
at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.452° 0.426 0.352 0.299°
0.5 % CaCl, 0.533° 0.494 0.469 0.457°
1% CaCl, 0.498% 0.448 0.384 0.374%

F-test ¥ ns ns x

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A22. Anthocyanin of mulberry fruit treated with Calcium chloride during storage at

5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 63.253° 69.787 73.004 56.899
0.5 % CaCl, 85.357° 85.187 85.315 61.935
1 % CaCl, 64.726° 74.380 80.822 60.692

F-test * ns ns ns

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

Table A23 Total phenols content of mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 1.609¢ 1.931¢ 1.260 0.957
0.5 % CaCl, 2.045° 2.370° 1.406 1.108
1 9% CaCl, 1.764° 2.002% 1.375 1.094

F-test W A ns ns

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

Table A24. Antioxidant activity of ferric reducing antioxidant potential of mulberry fruit

treated with Calcium chloride during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.329 0.478 0.251° 0.191°
0.5 % CaCl, 0.494 0.662 0.365° 0.245°
1% CaCl, 0.462 0.588 0.271% 0.222%

F-test ns ns * *

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A25. DPPH scavenging activity of mulberry fruit treated with Calcium chloride during

storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 42.130° 44.568° 36.047° 30.111°
0.5 % CaCl, 63.974° 75.172° 64.991° 56.028°
1% CaCl, 50.906°° 65.652%° 60.687° 48.687%

F-test * * ** *

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

Table A26. Ascorbic acid of mulberry fruit treated with Calcium chloride during storage at

5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 91.147 154.049° 245.339 176.470
0.5 % CaCl, 147.678 197.2542 305.288 196.658
1 % CaCl, 136.866 181.192% 281.549 182.057

F-test ns A ns ns

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

Table A27. Appearance score of mulberry fruit treated with Salicylic acid combine Calcium

chloride during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 4.800 3.600° 3.200 3.000°
1 mM SA 4.800 4.400° 3.600 3.200%°
0.5 % CaCl, 4.800 4.200° 3.400 3.200%°
1 mMSA>59%CaCl,  4.800 4.400° 3.600 3.400°°
59% CaCl2 > 1 mM SA 4.800 4.400° 3.600 3.200°°
1 mM SA + 5 % CaCl2 4.800 4.400° 3.600 3.600°

F-test ns *x ns *

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



Table A28 Firmness of mulberry fruit treated with Salicylic acid combine Calcium chloride

during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 8.823 7.159° 6.385° 6.279
1 mM SA 9.314 8.788% 7.791% 6.430
0.5 % CaCl, 9.794 9.720% 7.659% 6.694
1 mMSA>5%CaCl, 10572 10.267° 8.601% 8.165
5% CaCl2 > 1 mM SA 10.269 8.684% 8.446%° 8.145
1 mM SA + 5 % CaCl2 10.690 9.591% 9.489° 7.488

F-test ns ¥ % ns
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Mean with different lower case letters within the same column are significantly different (P< 0.05).

Table A29. Changes color L* value mulberry fruit treated with Salicylic acid combine

Calcium chloride during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 17.892° 18.018° 18.208 18.268
1 mM SA 18.894° 20.976%° 20.860 19.780
0.5 % CaCl, 21.150%° 19.972% 19.278 20.662
1 mMSA >59% CaCl,  18.828° 22.740° 17.810 20.728
5% CaCl2 > 1 mMSA  17.898° 19.530% 19.976 19.586
1mMSA+5%CaCl2 ~ 24.004° 19.140°° 17.828 19.240

F-test * * ns ns

Mean with different lower case letters within the same column are significantly different (P< 0.05).
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Table A30. Changes color a* value mulberry fruit treated with Salicylic acid combine

Calcium chloride during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 9.374 6.85 5.416 4.406
1 mM SA 10.264 9.208 9.024 8.786
0.5 % CaCl, 11.41 9.563 8.314 7.190
1 mM SA > 5 % CaCl, 9.214 9.082 8.322 6.038
5% CaCl2 > 1 mM SA 10.306 9.79 8.7 7.768
1 mM SA + 5 % CaCl2 11.312 10.184 9.846 8.65

F-test ns ns ns ns

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

Table A31. Changes color Hue value mulberry fruit treated with Salicylic acid combine

Calcium chloride during storage at 5 °C for 9 days

Treatment 0 Days 3 Days 6 Days 9 Days
Control 52.094 59.062 59.386 61.698
1 mM SA 40.300 43.852 47.002 51.106
0.5 % CaCl, 44.286 46.0212 47.500 50.568
1 mM SA >5 % CaCl, 49.594 56.862 58.874 58.082
5% CaCl2 > 1 mM SA 46.254 49.030 54.200 54.548
1 mM SA +5 % CaCl2 43.202 45.344 46.386 56.392

F-test ns ns ns ns

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



Table A32. Changes color Chroma value mulberry fruit treated with Salicylic acid combine

Calcium chloride during storage at 5 °C for 9 days

Treatment 0 Days 3 Days 6 Days 9 Days
Control 12.091 10.308 9.866 8.162
1 mM SA 14.121 13.363 14.121 11.682
0.5 % CaCl, 15.372 13.787 12.747 10.002
1 mM SA > 5 % CaCl, 15.080 13.377 11.481 10.018
5% CaCl2 > 1 mM SA 13.322 12.999 12.726 10.371
1 mM SA + 5 % CaCl2 15.279 14.808 13.320 11.832

F-test ns ns ns ns
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Mean with different lower case letters within the same column are significantly different (P< 0.05).

Table A33. Total soluble solids mulberry fruit treated with Salicylic acid combine Calcium

chloride during storage at 5 °C for 9 days

Treatment 0 Days 3 Days 6 Days 9 Days
Control 9.133¢ 9.143 9.666" 9.733¢
1 mM SA 8.933 9.000 9.033° 9.100°
0.5 % CaCl, 8.900" 9.066 9.466° 9.366°
1 mMSA >5% CaCl,  8.433° 9.333 9.633° 9.5335¢
5% CaCl2> 1 mMSA 8833 9.400 9.566° 9.667¢
1 mM SA +5 % CaCl2 8.566° 9.366 9.433° 9,533

F-test *

ns

*%

*

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



Table A34. Titratable acidity mulberry fruit treated with Salicylic acid combine Calcium

chloride during storage at 5 °C for 9 days

Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.494 0.384 0.341 0.292°
1 mM SA 0.518 0.384 0.309 0.362°
0.5 % CaCl, 0.533 0.426 0.416 0.384°
1 mMSA>59%CaCl,  0.480 0.373 0.341 0.270°
5% CaCl2 > 1 mM SA 0.597 0.480 0.373 0.330%
1 mM SA + 5 % CaCl2 0.501 0.512 0.341 0.288%

F-test ns

ns

ns

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

Table A35. Anthocyanin mulberry fruit treated with Salicylic acid combine Calcium chloride

during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 40.834 41.232° 45. 549° 40.032"°
1 mM SA 39.342 45.631%° 62.712° 53.106°
0.5 % CaCl, 43.086 48.854%° 58.889%° 43.086"
1 mMSA >5% CaCl,  38.747 45.159%° 62.586° 49.626%°
5% CaCl2 > 1 mM SA 42.947 52.634° 54.471% 52.560°
1 mM SA + 5 % CaCl2 42.325 49.474° 50.406%° 48.143%

F-test ns

*

*

*

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



Table A36. Total phenols content treated with Salicylic acid combine Calcium chloride

during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 1.614¢ 1.895 2.006° 1.176¢
1 mM SA 2.070" 2.187 2.291° 2.192°
0.5 % CaCl, 1.799% 2.284 2.296° 1.813%
1 mMSA>5%CaCl, 2656 2.461 2.871° 1.450%
5% CaCl2 > 1 mM SA 2.126° 2.144 3.078° 1.506"
1 mM SA + 5 % CaCl2 2.149° pav s 3.247° 1.522%

F-test * ns - *
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Mean with different lower case letters within the same column are significantly different (P< 0.05).

Table A37. Antioxidant activity of ferric reducing antioxidant potential treated with Salicylic

acid combine Calcium chloride during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.957 1.010 1.026° 1.087°
1 mM SA 1.181 1.190 1.238° 1.490°
0.5 % CaCl, 1.055 1.151 1.204% 1.241%
1 mMSA>59%CaCl, 1122 1.174 1.259% 1.324°°
5% CaCl2 > 1 mM SA 1.016 1.146 1.309° 1.464°
1 mM SA + 5 % CaCl2 1.023 1.066 1.364° 1.568°

F-test ns ns * *

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



Table A38. DPPH scavenging activity treated with Salicylic acid combine Calcium chloride

during storage at 5 °C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 0.981 1.084 1.114 1.052
1 mM SA 1.089 1.266 1.470 1.252
0.5 % CaCl, 1.210 1.351 1.447 1.372
1 mM SA > 5 % CaCl, 1.395 1.539 1.645 1.291
59% CaCl2 > 1 mM SA 1.296 1.410 1.649 1.291
1 mM SA + 5 % CaCl2 1.233 1.581 1.611 1.362

F-test ns

ns

ns

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

Table A39. Ascorbic acid treated with Salicylic acid combine Calcium chloride during storage

at 5°C for 9 days.

Treatment 0 Days 3 Days 6 Days 9 Days
Control 97.396 123.940 128.578° 111.528
1 mM SA 125.104 142.570 142.712%° 138.398
0.5 % CaCl, 106.085 136.875 145.387%° 127.359
1 mMSA>59% CaCl, 109.558 130.643 149.152% 117.244
5% CaCl2 > 1 mM SA 130.610 130.525 164.683° 141.977
1 mM SA + 5 % CaCl2 130.459 136.302 149.004% 129.533

F-test ns

ns

*

ns

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