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Effects of chemicals immersion on internal browning

alleviation of ‘Sawi’ Pineapple
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Effects of chemicals immersion on internal browning alleviation of ‘Sawi’ Pineapple
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Effects of chemicals immersion on internal browning alleviation of ‘Sawi’

Pineapple
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Abstract

The effect of chemicals immersion internal browning of Queen pineapple ‘Sawi’
Fruit were immersion in chemicals, 5.0 mM salicylic, 1% ascorbic acid, 2% calcium chloride,
2% calcium gluconate and 0.01 mM methyl jasmonate for 3 hr were stored at 13°C for 14
day. Sampling conducted on day 7 and 14 of the stored and transferred to 25°C for 2 day
before testing the incidence of browning. The results showed that pineapple immersion
of 0.01 mM methyl jasmonate had internal browning (score), browning index (BI),
electrolyte leakage (EI) in the lower tissue adjacent to the core, induced the activities of
antioxidant and free radical scavenging. Therefore, we suggest that 0.01 mM methyl

jasmonate by 3 hr immersion method reduce the internal browning of fruit during cold

stored but no statistical different.

Keywords : Pineapple, Internal browning, Alleviation Internal browning
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1. Internal browning score of pineapple fruit during storage at 13 °C for
7 and 14 day.
2. Changes color of tissue adjacent to the core of ‘Sawi' pineapple fruit
at 13 °C for 7 and 14 days.
3. Browning Index of pineapple fruit during storage at 13°C for 7.and 14 days.
4. Electrolyte leakage of pineapple fruit during storage at 13°C for 7 day
and 14 day.
5. Malondialdehyde content of pineapple fruit during storage at 13°C for 7
and 14-days.
6. Titratable acidity of pineapple fruit during storage at 13°C for 7 and 14 days.
7. Total soluble solids of pineapple fruit during storage at 13°C for 7

and 14 days.

8. Total sugar of pineapple fruit during storage at 13°C for 7 and 14 days.

9. Antioxidant activity of ferric reducing antioxidant potential of tissue radical

adjacent to the core of ‘Sawi’ Pineapple at 13°C for 7 and 14 days.

10. DPPH scavenging activity of tissue adjacent to the core of “Sawi’ Pineapple

fruit during storage at 13°C for 7 and 14 days.
11. Total phenolic content of pineapple fruit during storage at 13°C

for 7 and 14 days.
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Pineapple treated with Control and storage at 13 °c for 7 day.

2. Pineapple treated with Salicylic acid and storage at 13 °c for 7 day.

3. Pineapple treated with Ascorbic acid and storage at 13 °c for 7 day.

4. Pineapple treated with Calcium chloride and storage at 13 °c for 7 day.

>. Pineapple treated with Calcium gluconate and storage at 13 °c for 7 day.
6. Pineapple treated with Methyl jasmonate and storage at 13 °c for 7 day.
7. Pineapple treated with Control and storage at 13 °c for 14 day.

8. Pineapple treated with Calcium gluconate and storage at 13 °c for 14 day.
9

. Pineapple treated with Methyl jasmonate and storage at 13 °c for 14 day.

10. Pineapple treated with Calcium chloride and storage at 13 °c for 14 day.

11. Pineapple treated with Ascorbic acid and storage at 13 °c for 14 day.

12. Pineapple treated with Salicylic acid and storage at 13 °c for 14 day.
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3.2 gunsal
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2) \ndnstaation 2 daumis U3 Sartorius U BSA2202S
3) \pRosdavetien 4 duvds U3SW Sartorius Su ED224s
4) \A3ee¥nA Chroma U3wM Minolta Ussmadiusu CR-400
5) Homogenizer
6) Centrifuge Sartorius su BBI-858
7) Autopipette
8) Vortex mixer U3 Gemmey U VM300
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11) 1n309 Conductivity



3.3 #715.Ai

1) Salicylic acid

2) Ascorbic acid

3) Calcium chloride

4) Calcium gluconate

5) Methyl jasmonate

6) Ethanol

7) Deionized water (DI)

8) Trichloroacetic acid (TCA)

9) Thiobarbituric acid (TBA)

10) Sodium biphosphate (NaH2pPO)

11) Di-sodium hydrogen phosphate (Na2HPOa)
12) Hydrogen peroxide

13) Ethylene diamine tetraacetic acid (EDTA)
14) sodium hydroxide (NaOH)

15) distilled water

16) Folin's & ciocalteu's phenol reagent
17) Sodium carbonate

18) Methanol

19) 2,2-Diphenyl-1-picrythydrzyl (DPPH)
20) 2,4,6-Tripyridyl-s-Triazine ( TPTZ )
21) Ferric chloride

22) Acetate buffer pH 3.6

23) Phenol

24) Phenolphthalein

25) Sulfuric acid
26)Glucose
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An1an 1 yaauem (aiudarsay A I -
| rauuaY TUR LAY

Wazinungumail 13 ssrieadoa Tudauniuwan)

el ol n!‘ - N " 17

Ton1ai - 2) uilu Salicylic acid Ay 5.0 fiadlya

Wi 3) wilu Ascorbic acid anandaidiy 1 9%

an Ll " .

199 4) wilu - Calcium chloride A9y 2 %

el . I ’L " v

0N 5) wlu- Calcium eluconate a2 w3ty 2 %

el f‘i ¥ L vV o o

Wn1sn 6) wly Methyl jasmonate AMANTY 0.01 dadlua

=

as & o d  a o o LY as o
VEAIRINUUNINTTINUINY IR UNAN 13 DA Laalaed Wunan 7 ulay 14 ’JULLaSUﬂU

u

2 o =, e s ' a ] L% wel o
Wuil gamall 25 esrigaidea (unan 2 3u Aeuhunimisenbinsuuulddinauaynaey

) | o & v o o A
AswaguLUamnataeinine Tedeadiasnaseeil

o =
3.5 NISUUNNNEA
3.5.1 azuuun1snaldduimaniuszauasuuy
AMn35n15u84e Teisson, (1979)
& -
0 = Wawaunm
J v 1] 1 7 & 10
1 = onauanieIn1suaenNIoeay
¥ L
2 - \anaudnseIn1suInnINTeaLay 10-25
& )
3 = {lanauandeIn1suInnINTasay 25-50
: U v -
4 = \{anauaniein1suinnItsesas 50 <75

& | v
5 = WaNauwanIvIN1sHINNINIBYEY 75
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ek

3.5.2 ANd

at

& @
zﬂlatulawaauﬂm lasnsléiaiasind Choma meter 4 CR-400 ¥@9U3EN Minolta
waiwu.mg.nummmaaww'““m%L’t‘Juf-h L* a* uay b* ANd L* Ao ALanIauaIng
ﬂu.a:amf’.m%lumq 0 9 100 3¢l L* fAndu 0 vanefeidd uidriidndu 100 wnedia v
mj i uﬂ?,mumﬂ wineiaiiduns uaznsdl a* fAnuay mnedeiade ad b* Aenrudud
szt n3dl b* Auuan mnefidmass waznsd b* fAnduay vanefelid

(Wang et al., 2006)
3.5.3 Y3umunsn ( Titratable acidity )

vmamUianalaetd 0.1 N NaOH (udlyninse Tngld Phenolphthalein 1% 1T
indicator lagldurAuuiiinatswa 3 fiaddns naa Phenolphthalein 1% 3 1eA wazirly

Inivsmeng 0.1 N NaOH  3ufiegn end point (AOAC, 2012)

gns % Titrable acidity=(ml NaOH)(N NaOH)(meg.wt.acid)/(ml Sample)

ml NaOH = U“'imzu'uaqmia::mﬂIfuLﬁaulaﬂsaﬂlfnéﬁlﬂunﬁl‘wmimﬁuéﬁatha
v v a =g v

N NaOH _ auiduturesansazansluidsulansanlennly

meqwt. acid = 1 fladnuauyayaninminnga meqwt. citric acid = 0.064

ml _ YZnasvesnegnildlunsinmse @adans) (AOAC, 2012)

3.5.4 ﬂ?mmﬂaauﬁﬂﬁazmﬂéﬂﬁ ( Total soluble solid )

-] g ﬂl; [ o/ a < :)’ v v 4 1
dihdndulssauniaUsinaeudiiazareuiladie 1Ases refractometer Ju PAL-1

ey % usnd ( % Brix )

a7 Ot 4




3.5.5 Vsunauuimnanenyg

N1A153LAS Y
wsmmmmamummmamwaa Dobois et al., (1956) Taginin

fulan 1 fladde
d 3 Uwﬂsmmmumnau’lmasu 10 fiaddns waziasans Usu1ms 0.1

aans uu
iia iUU?mmnumnau’[ﬁlmmmm 10 uaaamsmnuummiaﬂmﬂimm 0.5 Hadans

wiuvinasiudingy g fiaddns Wi jitentu 80% Phenol U3unas 0.05

#addns uar Sulfuric acid uy Y3105 2.0 faddng faly 30 mwamwnwaq wain Ui

ANIRANTUUAY 490 11 Tuiups u.h'EJumtlwsmmmmamwmmnn'5'1wmmmuna1ﬂa
wanmaUTInaimaly wiy Hs glucose/ g fresh Weight

3.5.6 U‘%mmmsﬂsznauﬂuaaﬁ’wum

vnn'mLﬂ'i'wwﬂ‘smf.umsU'isnauﬂ'uaaﬁwummu%’émwaa Slinkard and singleton

o & e/ [Y) v W
(1997) wnaduizse 5 ndy annaie 80% Ethanol 5 fiaddng unly Homogenizer Lmeum

ﬂau 15 Uadan5 Waq Centrifuge Yransanaiile 0.5 Hadans m'dgn'smnu 50% Folin 0.5

Hagans mhmamunwm 30 U Wi 7.5% Sodium carbonate 1 5iadans i’mﬂ'mmﬂﬁuum

750 nm LUiEJUWIEJUEI’]ﬂﬂi'WJmﬁIij’m'Um gallic acid wansnaUSuuaIsUsenauilusaiaivue
lumihe ug qallic acid / g fresh Weight

3.5.7 Avwanansalumsitueyyadass ( Ferric reducing antioxidant potential )

¥N1TAsIEANATNNIYBS Benzie and Strain., (1996) diiedudsse 5 ndu afady
80% Ethanol- 5 1addns thlU Homogenizer wddutingy 15 Sa330s ud Centrifuge a5
Al 0.3 fiaddns vi1UGAe10U FRAP reagent 3 fiodams iliflguungiives 30 urdt e
ANAULER 630 nm WiguLiBuTINNTMINASEILYeY Trolox  kansHaUinamInuasnsalunis

ﬁ’luawaﬁa‘is Tumiae umole Trolox equivalent / g fresh Weight

3.5.8 ﬁ'nwa'lmsn'lun'lsﬁﬁma%a‘éas: ( DPPH free radical scavenging activity )

(4

YNM3AATILNANATN5983 Benzie and Strain., (1996) Yiilodulysn 5 ndu afagae
80% Ethanol 5 fiadans U1lu Homogenizer udfutinndu 15 fadans waaCentrifuge 1hans
ariniila 0.05 Gaddns Windu 2.45 fiaddns ¥ UiAZeTu 1 mM DPPH 0.25 §iadans A

aanduas 517 nm (A0) FislFiilingamgiivies 30 unit Sarganduuas 630 nm (A30)
mMiMInayyadase % = [(A0 - A30)/A0 1* 100
A0 = FnganduuauasiIDg1ei 0 Uil

A30 = AgANGULAIYRIIBE 19N 30 Ui

10
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3.5.9 Browning index (BI).

deu Y 7 Y .
wweedulyin 5 ndy AANNULDYURamININTLSBEaY 65 USuins 20 liadans Ju

[V ) L d‘
" aelua5aq i v a g B, G e W 5 5
Ianfiul 399 homogenizer 1417 90 ufindsaniuilunsesensdduasinfan thdiu

v

ey v °
YINNT19A0 3 .4 = a vea o ) -
Tanla iEN"LUVI']MTJmsuwmﬂsmmmsmmlaamma‘[malmmaq

Spectrophotometer imuonady 420 uluiung

3.5.10 N1332lnavesdianinslad Electrolyte leakage (E) aA1u35va4 (Promyou et al,

2012)

v & s - vo X o o v v & w v H
V]mLuanL’]ﬂJiz“jj\jlaﬂULuaa‘UUziﬂ 10 wumiy Cork borer aqﬂﬁuaUUé‘iiﬂﬂ?Uuq

v

i i A v v a6 v o i i a
Deionized water (DI) 114uunseaunsaafiaduliuiatiuindniiluugludy DI Uaniae 30

o e [ Al ar @ a 7 o a4 v
faddns 1unan 30 v Jar1nisdaluavadidainsladieinias Conductivity Uiluiiane

d ﬂl ©n = =l e 1 n'J =3
1304 autoclave Maumil 121 ssrugaided uria 15 uni Yaan155ainavesdidninslad

Y

Snasa
3.,5.11 Malondialdehyde (MDA)

=Y 1 at 1 vV oo J ar s s ‘3 . .
Fudjudulzsaserinldiuiledulssn 5 nTU HauNyasagae trichloroacetic acid
i uasas 5 Uuams 20 faaans JulieziBunlasldiaies homogenizer udinludu

L4

v J = a © 1 ] -
wilaeBLASed Centrifuge MNM5258U 10,000 rpm w1, 20 UM thawlalaluimsiasied
yUSur Malondialdehyde Tagtihiaogne 1 fiaddnsldluvasanaassainiuifivaisazas

trichloroacetic acid mLtudusasay 15 uay Huaisazaiy thiobarbituric acid AU

a

v - a aa ) v a4 o v o
Zauay 0.5 Usums 2 daaans Idaslunasnvnaswudidainlunlilu water bath Nigumgll 60

o = o

geAngaldea (Juwaan 30 U wds91nTutinawtudaiuiidrluimssindiuna

a

Malondialdehyde Tagl4ia3as spectrophotometer #iAue17AdY 532 uay 600 UTLULUAS

(Wang et al., 2005)

L

3.6 N5 ATIENVDYA

'V'hmﬁLﬂiwﬁ-ﬂ'auamqaﬁﬁﬁwmiﬁwmmmmumnﬁi'mmaaﬁmmamsw ANOVA #1728
Y

Wsunsudusagulnenisiasizidaya Completely Randomized Design kazlysguingy

ANadsde3 Duncan's New Multiple Rang Test (DMRT)
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3.7 A0UTIINTNAADA

0 “J A e
NINVINAADINDIAVTUR UGN 1T W0 S 1150 01 (1T e Fost o . "
Unn nwaiangnamaluladinisianiaudeiin apay

LwﬂIuIﬂUW'izilmJLﬂﬁ'll.i]’IF]mVIW]‘:imﬂﬂ‘a’::UQ’]‘VItl’ll."flWTJQ\I'W’J'L"IWI‘JQNJP‘fﬂfr% wapile .U 9.ws
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o
Unn 4

oA d
WALLAEITUNE
AU s AU aT U LT AU e 2o
. seEnuAnlA@Wdonidouiuinges 2 u7)

v & o o vea u o
nwnsnsfaiensaniivualndifeadiy AnaNUuaEARA NG Wikadulysaadluans Salicylic acid
cid,

pscorbic acid, Methyl jasmonate, Calcium chloride. ua s

VNAIU

Calcium gluconate Ldui7a1 3

' ° d o o
ol shlunusnwngamgil 13 ssmwsafeaauasy 7 way 14 Fumdsnntuhluduing

- = -1 v & o
gamfil 25 parEalgIAUNIAT 2 Tuillnanisvinasadad

4.1 azwuunsiialdduinia

v @ w s " = 2. g I
AUNARAUINWIFUUEIA Wureswuumsiinld@imia fugans Control, Salicylic acid,

o

Ascorbic acid, Methyl jasmonate, Calcium chloride, wae Calcium gluconate IﬂaLﬁ‘uﬁamwnu

u

= = L ' '
13 paAgalged LUuLIa7 7 TU waz wull dulzsagnmiuay wazdulzsafiug Methyl

d o -

. - Ve 8 v P
jasmonate e nslddimianasgn uazdulssaniiuigamgdl 13 ssrnwadea Wunan 14

1 v
v

Sunuin Methyl jasmonate  fiazuwuunisiinldduiniatdosdn Lanii1 Methyl jasmonate

s u‘:; : ] c’] a q' 4;
annsacudaeIntsidauimnals (Son et al.,, 2001) aglsinutiloszornisiiudnwiinudunis

Aalddinaauiuiiu (Table 1)

Table 1. Internal browning score of pineapple fruit during storage at 13° C for 14 day.

Treatment Day7 Dayld
Control 1.000 2.333
Salicylic acid 1.571 3.428
Ascorbic acid 1.200 3714
Calcium chloride 1.250 3.857
Calcium gluconate 1.200 1.833
Methyl jasmonate 1.000 1.500
F-test ns ns

nificantly different

Mean with different lower case letters within the same column are sig

(P< 0.05),
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il
- siamdiie

waama?ﬁuﬂuaw"mwuw

. Ascorbic acid, Methyl jasmonate, Calciym chloride, uas

i Calcium glucon
N ateuy 3
s warifuiganall 13 asmivadua Wunan 7 4y wawse T nudne

* -\ﬂ

MUA (L) 4

aududunt (@ *) YAAIUAY munamwnu 13 ovmueailva WJunar 7 4y A7 awam 594
DN GER b T

ic acid umuaawam IJJJJFW’J'IJJLLG‘HGHW‘GH‘?G?‘

Calcium chloride waELYaIy Salicyli
 8tals

?

K_

*
A1rWaIN (L) Liud qmw U13-0eneaiina (et 14 Yy fifaeiian 53015

;B

aA

wnfe Calcium chloride LLauViLL'Uaﬁ Salicylic acid umuauwam luderuunnsvads

c“.!
N

uay pwmmnﬂuamaaa (b*) ‘Uﬂﬂ'l'UﬂlJ Nﬂ"l!ﬂﬂﬂﬂﬂ 39983UA0 Ascorbic acid uay Calcium

L v a

chloride :.m'uaﬂwegm :Jmmumﬂmqmaamamauﬁaﬁmmm (Table 2) gg13lsinu ArAIy
ai1¢ (L) veddUUssndlo sy mnAvSURLTY Arrawaing (L) uileanas
Table 2. Changes color of tissue adjacent to the core 'Sawi* pineapple fruit at 13 ° C for

7 and 14 days.

Mean with different lower case letters within the same column are significantly different

Treatment Day7 Day 14
=y a* b* h (% v b* h
Control 79.7 -4.86 329 9856 670 -3.61 3424 96.09
Salicylic acid 751 -3.71 L 96.22. ~59.6 -1.54 2416 93.62
Ascorbic acid 765 -3.25 30.3 9733 616 -1.68 26.17 93.56
Calcium chloride 777 475 34.8 9622 501 -132 2319 9335
Calcium gluconate 762 -4.52 35.5 97.26 606 -1.36 24.42 93.19
Methyl jasmonate 770 -303 379 97.08 604 -0.65 25:39 90.63
F-test ns ns ns ns ns " 5

(P< 0.05).



Juihinma Brownine i
3 fiiaIIUHREIRIA Erowning index ()

i iadadmﬁa Methyl jasmonate wax &y ic acid fiAnges]
. i d Icacid umA¥inigiiag
Latioeiidn duvzsainaluans Contro

g A o A
1 Livlugaungdl 13 aseimaidoa Sy 10 ud

o o g ‘J <
Aadiin1sin@ 1A NN 5898395778 Ascorbic acid Auvzsaitudluans Calcum

a 1+ w oa a o9 v | 100N\ \t a¥a ®
gluconate ¥ AAYUNIINATUIRGUB LIS AnBUNsIiadimaresdulzsanutluansiioan
va 8 o g = a p |
panadd@hmaiinulugamad 13 ssmwaduas Wuna 7 Suuasie 3 Lifieuunnsnamg
acii al ! <l o (Y] €a
40 (Table 3) A189UBYMAULU +LAAG IR TInaNRUNSALBARE SN d1130ann19LAng
Y

v () 1oy . i < a o L L] [
vaanan8luYaINaNgulg ‘Hindi Be-Sennara ngaungiian aendinisiiuinm 35 u (Lo'ay,

2019)
Table 3. Browning Index of pineapple fruit during storage at 13°C for 7 and 14 days.

Treatment Day7 Dayld
Control 0.67° 85
Salicylic acid 0.59%° 0.572
Ascorbic acid 0.56% 0.7¢°
Calcium chloride 0.45° 0.68°
Calcium gluconate 0.52% 0.70°
Methyl jasmonate 0.65° 0.55°
Ftest ns ns

ent

ienificantly differ
Mean with different lower case letters within the same column are sig

(P< 0.05),
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Y~ Inavedlizy (Electrolyte leakaye, EL)
1
4 ﬂ'ﬁi

lm,].jﬁnmnﬁ%"ﬂua'uamszaﬂué’wz'imﬁ'uﬁ:a‘iu
N

WA 3 ), 'lums'zhﬂaﬂnmﬁﬂlé'ﬁ
Control, Salicylic acid, Ascorbic acid, Methy
R Hd
e

Jasmonate, Calgi

cum chloy;
luconate Iﬂamuwammu 13 0vuwaigy g,
Calcium 9

387 7 34 way
Methyl jasmonate mnu’l.uamwnu 13 9amga.s
Lum'i

Ao Ascorbic acid, LLauaUUuiﬂVILL‘lﬂumi Salicylic acig umﬁﬂ‘wa'umﬂi"auaa
1

ﬂrjgda a | a v g™ o, a v

) 1 mumnmaaﬁmamauuumwm Uy

A7

S

q

L
L

':TﬂVILL?I'[uaTi Calcium gluconate 3 mﬂU‘lu

W W L ’Lua']'j
acid ﬂ'ﬁ'ﬂl AU3UTYY EJEJV]aﬂ ﬂ']'ﬁ?lwaﬂ@\jﬂi qmaqauu iﬂV]L*n
ﬁll‘lﬂua'ﬁ scorbic

1aammawmu“tuam‘vmu 13 ovmimagua 14 ol luummu.mnmamaanm (Table
fan i nﬁs’alwa'uaaaLaﬂlwﬂamaafmnﬁ'lﬂml,ﬂawauﬂaﬂﬁm MAzUAAI e
4) uiwwwwﬂﬂwﬂm:mm 394 (Youryon, 2018) E]EJWﬂliﬂmuLlJElE]’]EJﬂ’ﬁLﬂUiﬂmmﬂ“”u
ﬂﬁaliﬂ IﬂUme::ilu: 4 3 ﬂ’Im'i'i’ﬂ‘wamawivﬁlmﬂﬂ'mmwaamsmmﬂm 7
MENEINITHAUIN

| . >t y
t l

day. o
Treatment , X 34.13
Control 8 36.48
Salicylic acid 2:;{; 3553
Ascorbic acid ' a 32.30
Calcium chloride 3 0‘098 37.45
Calcium gluconate 33 '6; 27.28
Methyl jasmonate 33.9 ns
F-test **

y
e

(P< 0.,05).
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v
GRS TR0 Ity gy

ialdehyde (MDA)
Malondia
ﬁmﬂl
4.5

- sAnw v MDA Tuauﬂssmﬁuﬁja’au:ﬁwa 3 3l Tuan

Wanns,
ol salicylic acid, Ascorbic acig, Methy|
a4 Conr !

(]

ddtimng
Jasmonate, Calcium ch

loride, hay Calciym

glioyic 2

1 i il ¥ = L o 1
uuﬂuimﬁmluﬂ"i Methyl jasmonate i Mpa 48UV duUssaiutluans Control iy
a o

- (v o :J i . d.
ol 13 DaALEALTY 18.9u 1 MDA 1nvigm sasaanig Ascorbic acid duuzsaiulyans
aﬂm v

e 1 MDA ﬁauﬁqm MDA w838y

— :imﬁwﬂums'zj'saaﬂnmﬁmlﬁﬁﬁmaﬁtﬁu
Methyt Jasm

7 13 pawarded Wuian 7 "J'uﬁmmLmnvhamnaﬁﬁadwﬁﬁ’uﬁwﬁfyﬁa #ulzaniiug
qu{qu v -l a ol A [ el 1
ganmsiiatddmainiuluauvgl 13 swmeadus fuaen 14 Fuliflauumnsng
Tyd13?
w']daam ( c!; = t; k78 (¥} v
'Lwamau"ﬁw 'Hindi Be-Sennara' VRN ﬁlﬁmﬁﬂmma CaNPs-AA 9 mM
2 S anant F |
au"mqaﬂ o Ly f o [ s 1 ‘an
oSS i yVyamuAmAnasiduinigsilva
AP $ilnavedlonautiovadluvmziy )
e AR BITUANTL
goulMinn

Table 8) Wnedisnsamneunianlukeadsuiiuaiiunsateanssonuarnsannisiia
a 1

‘wd! (Lo’ay, 2019)
L \ i it during storage at 13°C for 7 and
i f pineapple fruit during g
dialdehyde content o
able 4. Malon

-
14 days.
Dayl4
Day’
Treatment e
0.18°
Control . e
- 0.69
Salicylic acid o
14°
Ascorbic acid 0 019
17
Calcium chloride 0. 017
73
Calcium gluconate 01 012
23
Methyl jasmonate 0.1 e —
* nificantly differ
F-test

<ame column are si8

within the
Mean with different lower case (etters

(P<.0.05).
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o 5 JuN3A Titratable Acidity (Ta)

p8"
o o
ﬂmmiﬂnmmﬂiuwmniﬂlué’uu
ﬁﬂﬁuéa“ ‘
Wng 3 4]

9 3 9lus lyanse-

4 ‘J’Ja?]f"; - 4y
VAL d

']ﬂ JaS“l( l“ate
ﬁ Ca|£ um !"'}'
I fi(j::

C"IEJLﬂUV]E]iu
gtuconatei vmu 1
3 NI Ty { .
um Wula 7 9 wav1g % o
U WU
ﬁw

J ;;“ l
S ‘| !1 1

(3 alciu
;1 il
e Control Lta:auﬂvimwu'ﬂums Salicyli

ic acid 13

| 1UNTH ° 12 ‘ ‘
Ascorblc acid WLﬂUluaﬂmﬂN 13937 q s
WL‘ﬁﬁu‘dEJ?‘ Lﬂun Y o
1 ‘}14 ﬁt%" 1Un '
AUNIPIINTiaR

Methyl jasm
auﬂﬂﬂ yl jasmonate wavCalcium eluconate &y
Uysaiuglua
S wnﬁmuaﬂ‘t’lﬁﬂ 'dUUu‘iﬂVIuﬁ‘[uaws‘uqaaﬂmimma 15 Salicylic acid 3
3 JarJVﬂh 13 ONaICTs -
RIUHG

gan 16 3 fUsnainIn Z 0
4 mnmwauuuwwmuha va 13 971198
waldea 1Wua 7 7y i
“

ﬁmwnmamaaaﬂ (Table 6
) fis709 i diefnanfivifanisle salioft
icylic acid Wuslaane:
U

it Agnagifiusziu TA lududssnd]
ssoulaLfiufugam
uAN (Luet al,;2011)

Titratabl idi . i
a aoduty of plneappte fruit during storage at 13°C for 7 and 14
g and 14 days.

Table 6.

Treatment Day 7

Control 1.Oy13'° e -1 4
Salicylic acid 0.59% 1-09f
Ascorbic acid | 4 "

0.84 1.96°
Calcium chloride 0.95% P
Calcium gluconate 0.88% 1.15°
Methyl jasmonate 1.02° 1.15°
F-test ns ns
tly

ame column are significan

M . :
ean with different lower case letters within the s

different (P< 0.05).
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471.]‘%31']‘“1]8\1', o o o g vy
WIazaile Total soluble solids (TSS)

MNMIANYIMIYTINamBdiiagans Tl dlug
avanetildluduuysatugatutua 3 Falis Tuansae

v
L]
4

aan1siinld@diinna A
Aa Co il
ntrol, Salicylic acid, Ascorbic acid, Methyl jasmonate, Calcium

chlori v Cald
hloride, wag Calcium gluconate Tagifysi i
gifiufigumpil 13 eamwaidoe [uial 7 Sy wazld u

u

L} 1 c‘
WUIT WUIANISIAUS AW
WL 7 e i
tuan 14 3y sqmmuﬂgjuusmmaqwﬁqﬁazmaﬁﬂﬁmnﬁqm wag

q

waaldouAalsntiuTu 4 g |
N uvaILdsiavarovlifosiian Fafinuwansansaiinegaiiivd ey

e 7) 13189148, i — )
mnstfiusie 5 T Gsnamewditavane idluganiuguuazuall

Flesun1snwy salicylic acid f X\ K./ ' 3
ylic acid Aeumsifuiferivsnuvedsfingaentldanas (Lu et al, 2011)

Table 6. T, i '
otal soluble solids of pineapple fruit during storage at 13°C for 7 and 14 days.

Treatment Day7 Dayl4
Control 13.12 14.82°
Salicylic acid 12.82 13.45°
Ascorbic acid 12.65 13.24°
Calcium chloride 13.58 12.82°
Calcium gluconate 12.78 12.83°
Methyl jasmonate 12.63 13.63°

the same column are significantly different

Mean with different lower cas€ letters within

(P< 0.05).



% 7
4.8 U3nuImanavun Total sugar

’0"flfl’l"iﬁnw'lmﬂ'%mmlf'm1Ew‘?qmuﬂ'l.uE’(UUz'mﬁ’uéa’iwdwa 3 4lus luastivanns
inléfEndnna e Control, Salicylic acid, Ascorbic acid, Methyl jasmonate, Calcium chloride,
way Calciumn gluconate Tﬂﬂtﬁuﬁqquﬁ 13 papwwaidea (Wunal 7 Tu war Wuan 14 Ju
wuin dulzseitudluans Ascorbic acid Mfivlugamgil 13 ssmwaidva Wunan? Fu i
ﬁﬂmamﬂ’ﬁ]qﬂ 0909311#19 Calcium eluconate wazduUgsaiugluas Control iUsanathma
Youilgn dulvaaiualuans Ascorbic acid iulugumgil 13 psmwaidea Wunat 14 Yu i
U%anmi’%maznnﬁqm 7998970 Methyl jasmonate duuzsaiiugluans Control uaz Calcium
gluconate ﬁﬂgmmﬁﬂmaﬁaﬂﬁqm Uainandnavaminuesduyzsaiudluasdivannisinldd
ﬁwmwaﬁﬁuhqquﬁ 13 ssmngaidea Wuna 7 Yy wanilluian 14 Ju Wudiauuansiamng
aid (Table 8) ﬁ'i'mmm‘wwzmszﬁu%’nmLﬁu%"’ummaaiau‘%mmﬁﬂmﬂthamn (Rehab,

2013)
Table 7 Total sugar of pineapple fruit during storage at 13°C for 7 and 14 days.

Treatment Day7 Dayl4
Control 169933.06° 245194.80°
Salicylic acid 222764.37% 289090.90?
Ascorbic acid 266595.54° 307968.46°
Calcium chloride 190250.46%° 289601.11°
Calcium gluconate 266417.74° 245194.80°
Methyl jasmonate 246010.82%° 306190.472
F-test ns ns

20

Mean with different lower case letters within the same column are significantly different

(P< 0.05).
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(Turmanidze, 2017)

Table 8. Antioxidant activity of ferric reducing antioxidant potential of tissue radical

adjacent to the core of ‘Sawi’ Pineapple at 13°C for 7 .and 14 days.
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Treatment Day7 Day14
Control 4.31° 4.62%
Salicylic acid gl 3% §3°
Ascorbic acid 3,68 4.62%
Calcium chloride o il 5.00%
Calcium gluconate BAT 4.64%°
Methyl jasmonate 3.69%° 4.42°
F-test > ns

within the same column are significantly different

Mean with different lower case letters

(P< 0.05).
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Table 10. DPPH scavenging activity of tissue adjacent 10 the core of ‘Sawi’ Pineapple fruit

during storage at 13°C for 7 and 14 days:
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Treatment Day/ Dayl4d
Control 35.14° 18.29°
Salicylic acid 19.10° 2212
Ascorbic acid 20.68* -4.65°
Calcium chloride 23.40%° 16.86°
Calcium gluconate 1352 9.07°
Methyl jasmonate 18.00° 16.67°
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 11. Totale phenolic content of pineapple during storage at 13°C for 7 and 14

days.

Treatment Day7 Dayld
Control -8.41° 8.16
Salicylic acid 7.12° 9.322°
Ascorbic acid 8.20% 8.79%
Calcium chloride 7.54% 10.18
Calcium gluconate 7.58%° 11.59%
Methyl jasmonate 7.57% 11.78¢
F-test ns e

Mean with different lower case letters within the same column are significantly different

(P< 0.05).
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(A), 5.0 um Salicylic acid (B),
and 0.01 pm

Figure A1. Visual internal browning incidence of the control

1% Ascorbic acid (C), 2% Calcium chloride (D), 2% Calcium gluconate (E)
uring storage at 13 °c for 7 days

Methyl jasmonate (F) treated ‘Sawi’ pineapple fruit d

followed by 2 days at room temperature.



Figure A2, Visual internal browning incidence of the control (A), 5.0 ym

1% Ascorbic acid (C), 2% Calcium chloride (D) , 2% Calcium gluconate (E) and 0.01 pm

followed by 2 days at room temperature.
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Methy\ jasmonate (F) treated ‘Sawi' pineapple fruit during storage at 13 °c for 14 days
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