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ABSTRACT

Internal browning occurred in fresh pineapple for export is the big problem in Thailand,
especially, with cv. ‘Trad-See-Thong.” This cultivar is suitable for export in fresh but it is so
sensitive to internal browning. This project investigated the physical control of enzyme
activities regulating internal browning in pineapple cv. ‘Trad-See-Thong’ in 2015-2016 at
Horticultural research institute. The effectiveness of different kinds of coating, different kinds of
packaging, and combining of the best kind of coating and packaging in reducing internal

browning in pineapple cv. ‘Trad-See-Thong.” The experiments were done in April and June. The



mature green fruits (139 day after forcing flowering) were picked from pineapple field in Trad
province and applied with treatments. After the fruits were stored at 13+2 °C for 3 weeks,
internal browning and fruit qualities were evaluated.

Study of different kinds of coating was done in 2015. Five kinds of coating and control
(no coating) were applied on the fruits with the RCB design with 3 replicates and 1 box per
replicate (6 fuit/box). Five kinds of coating were 2% chitosan, GLK wax (commercial wax:
WAXES 18% w/v Shellac, wax), cellophane sheet, 2% chitosan with cellophane sheet, and GLK
wax with cellophane sheet. The results showed that GLK wax with cellophane sheet tended to
be the best coating to reduce internal browning, following by 2% chitosan with cellophane
sheet. From the experiment in April, fruits coated by GLK wax with cellophane sheet and those
coated with 2% chitosan with cellophane sheet had internal browning score less than 2 (<25%
on cutting surface), which were 1.72 and 1.94, respectively. Moreover, the percentage of
number of acceptable fruit (no internal browning and has <25% of internal browning on the
cutting surface) was >70% (85% and 82%, respectively). On the other hand, the experiment in
June found that there was only GLK wax with cellophane sheet could reduce internal browning
in the fruits with the acceptable level, 1.94 of internal browning score and 82% of number of
acceptable fruit. Beside, GLK wax with cellophane sheet has no effect on other fruit qualities
including firmness, weight loss, %TSS, %TA, smell and taste when compared to control fruits.
However, internal browning scores were not significantly different among those fruits with
different kinds of coating. This also related to the results of PPO activity and vitamin c contents
which were not significantly different among those different coating fruits. However, they were
clearly different between the first and the second time of the experiment and related to
internal browning score. That was the second time in June had the higher internal browning
score, higher PPO activity, and lower vitamin c content than the first time. It showed that
weather had more impact on internal browning than coating.

Study of the different kinds of packaging (MAPs) was done in 2015. Three kinds of
packaging (MAPs) and control (no packaging) were applied on the fruits with the RCB design
with 3 replicates and 1 box per replicate (6 fuit/box). Three kinds of packaging (MAPs) were PP

(plypropylene), LDPE (low density polyethylene) and PVC (polyvinyl chloride). The results



showed that LDPE (low density polyethylene) was the best packaging (MAPs) to reduce internal
browning, following by PP (plypropylene). From the experiment, packing pineapple in LDPE bag
showed the lowest internal browning score in both experiments in April and June, which were
2.00 and 2.67, respectively. However, the acceptable score is not more than 2 (<25% on
cutting surface). For the PPO (Polyphenol oxidase) activity, it was significantly different among
treatments in both times of experiments. In the experiment in June, LDPE tended to have the
lowest PPO activity (375.424 pmol/min/mg). In April, the PPO activity was lower than in June.
Moreover, in April, the percentage of number of acceptable fruit (no internal browning and has
<25% of internal browning on the cutting surface) of LDPE packed fruits was 75% which was
higher than the acceptable level (70%). For the other quality, LDPE had an effect on weight
loss. It was found that LDPE packed fruits had the lowest weight loss in the experiment in April
but it was not significantly different in the experiment in June. Moreover, the firmness and
%TSS of LDPE packed fruits found in the experiment in April were also the highest. However, %
TSS, % TA % vitamin C smell and taste were not significantly different among treatments in the
experiment in June.

Study of combining of the best kind of coating and packaging was done in 2016. Seven
treatments and control (no coating or packaging) were applied on the fruits with the RCB design
with 3 replicates and 1 box per replicate (6 fuit/box). Seven treatments were 1) LDPE (low
density polyethylene) bag, 2) GLK wax (commercial wax: WAXES 18% w/v Shellac, wax), 3) GLK
wax with cellophane sheet, 4) 2% chitosan with cellophane sheet, 5) GLK wax and LDPE bag,
6) GLK wax with cellophane sheet and LDPE bag, and 7) 2% chitosan with cellophane sheet
and LDPE bag. The results showed that GLK wax with cellophane sheet, 2% chitosan with
cellophane sheet, and GLK wax were the best treatments for reducing internal browning. They
had internal browning score in the acceptable range which is less than 2 (<25% on cutting
surface), 1.7 (12.1%), 1.8 (12.8%), and 1.8 (17.1%), respectively. The percentage of number of
acceptable fruit (no internal browning and has <25% of internal browning on the cutting
surface) of those 3 treatment were more than 70% (83%, 89%, and 73%, respectively). Their
PPO activities were the lowest, which were 20.701, 19.542, and 20.494 pmol/min/mg protein,

respectively. Moreover, their vitamin C contents were the highest, which were 21.09, 22.98, and



19.30 mg/100¢FW, respectively. Therefore, in the second time, those 3 treatments were chosen
to compare again. The pineapples were picked from the same place in June. Then, three
treatments; 1) 2% chitosan with cellophane sheet, 2) GLK wax with cellophane sheet, and 3)
GLK wax were applied on the fruits compared with control (no coating or packaging) with the
RCB design with 5 replicates and 1 box per replicate (6 fuit/box). After the fruits were stored at
13+2 °C for 3 weeks, internal browning was evaluated. It was revealed that all treatments had
internal browning score less than 2. The percentage of number of acceptable fruit of all
treatments were more than 70%. In addition, the fruit treated with GLK wax with cellophane
sheet showed the lowest weight loss. From both experiments, the best treatment that could
control internal browning well was GLK wax with cellophane sheet. This treatment had internal
browning score of 1.7, the percentage of number of acceptable fruit of 83%, low PPO activity,
slightly high antioxidant activity, high vitamin C content, low weight loss, and no any effect on
SS, TA, smell and taste. Therefore, GLK wax with cellophane sheet was the best treatment to

control internal browning in pineapple cv. ‘Trad-See-Thong’
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vsssmeafidasnisfenintusgennlaghinelfiAnsunseviosnisinunfidosansgdufing
asusulnoonludiigaiuly (Zagory and Kader, 1988; swdine galsau, 2537) Tullaqtuléiinisinian
fnaq v aviervSeussnAnnaaanIMnRsnty TnslanzodsBmaainlusuresemanadin

I I

uasHaunalasn %awawaaﬂazﬁd’;aammsngl,asmwmamwLLazmmaqwﬁmmaléf fosannmsvilian
ANNUINAONTIUY WARKE (microclimate) fflmnumnyausonsiius e (Hardenburg, 1971) A9
avauufanivoulaeenledifiutunazufaoondiauanas dnavilisnsnismelaasufiseuatisng
melundnnaanas (Varoquaux et al, 1996) fetudeanansoseaonisudsundasingg vosdanald
qumaaﬂﬁﬁwﬁwmusiqmammawé’amstﬁ‘u aun polyethylene (PE) Polypropylene (PP) genanafin
faaesladauandfunndeiu Tasgawanaiin PP azdianulauazseuldlothriudheanuinndy
Quwanadn PE uazgemanadnviafeelinisuanasuuianifueulaeenleduazuiaoondiau Ao

LDPE (low density polyethylene)
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Ben-Yehoshua et al. (1983) lavinn1sAinwinavesnsviunaduuasuzuImeganalainyia PE

wuawnsasraensaadeiivinle deun Paull uaz Chen (1987) Anwinaveanisldgenanadin PE

WoruaLd Fanudtauisaannisiiaduimaluduils annisiigananain PE lasuaufieuunsvane

q

[ [

wazidunanadnifinisldnululsnamnniign  Lddrdudesilundanaanndadudionns  uas

[

wAnSusigmamngsusey esndvdauazduannmmanesei auaudives PE fidd fo dennu
TUsauasmuvuvuiisaziienalaanas dunazdaveuiinnumiengs numusioasiaisimannse
AdldR gadatildsann Yestunisturiureslevnldd uardandndronufeuldd annstifidy PE
fanannldlunisifuinemin Smuiannsadnorgmaiuinumin naranjila Tildunnda 50 Yu 9

a = & fa v P va ¢ A A o v a
oaunndl 7.5 asANwaldud wanannuuuselovudnaunilaveanisididunanannfevinliiinaning

9 Y

91N1ANN15OUAMVRILOUNTITIUIIININISAR  water stress @IR@aTIANANS AMIULEDNAN NG 1A

(Ben-yohoshua et al.,1983)

s A &

Haunaradnldlunsussyiivred msunsueddntuvinan Wauilu Linear lowdensity

polyethylene (LLDPE) PVC (polyvinyl chloride) %a%émwmaﬁﬂLwiawzjﬁmﬁﬂmauﬁmmﬁmﬁu 19

(%
=

Wenldvenantusgiunmsvad n1sia MsUaniin wazniseeulioniawazledrinu anula Ay

Y

13

Hushuie uazeuazmnlunsdafanidenu fdudefitinuauiRganguiazsinzinduedldd @3,
2538)

fldude PvC uriaifeulilunisfunniigaluiagiu iesain PVC annsodauazmasalann
v fsuaglornanunsassmeniuld faaautinng LOPE uwiulidueilndldfuinnlunslnduuures

anliuvldndonaan wividuytatldwanganlunsyiigs Way PvC visvlinanunsodalvasls vinlv

%

a a o = Y a aa [~ a6 a Y ¥
mamwauaﬂwmsm@mmmaﬂ%amuﬂﬂmwmumg]LiJu:u‘uWan PVC UNTUAILNANIUTTUIUTDYAY

(%
a a v o

30 - 50 Wislasuanuiounamumgil 100 ssrwalfod w1 2 uii yilvikuvalindundanalan anvieds

Y

o =) a

= va ! ra o = ! [ v a o a =]
mqmauum‘[ﬂiﬂa lmﬂmaﬂwmzﬁhm ﬁi@Lﬂ@‘lﬂBﬂu’]ﬁﬂu53W}NLﬂUiﬂHWVL’WlQﬂJﬂQlIWW UAIUAUYA

MuEseININIaLara1e Jestunsturuvedludulanindulan (ues way aussni, 2533)

v
v v (% (3

Aaludslafnustinvesansindeuin wazsinvesussyduaimuunzaulunisauaunisinlda

1% '
o o v €A a a

WA wazdiaAfoukasuIIiuaNiivsednsnmangaumeaeusauiulunisauaunisiinldd

wenatudulzsaiugnsindnes weaiudnannlunisdseendulssanaanuadlneg
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52 08UITN153Y

UsENaumY 3 N1SNAABY

1. wavansldasindauiiviinniige samsinaimsidduiaaludulzsanaganugnsiadnes

aunsal

a
IAMP]

NAFUULIANTINEYIBY SEUTWNRET 158 139 Junasteruniseannan

Chitosan 2 %

Wax GLK (WAXES 18% w/v Shellac, wax)

Cellophane sheet

naesuTTIdUUEIn 6 naluuuiuey fdenaenssilukudmuduemuesndes fuay
2 %99

VIAUANAA

ee

L4 IS a
QﬂﬂiMLLagﬁqiLﬂMIUﬂ’ﬁ?L?‘ﬁ']

gunsaluavansiallun1sinsenensufisenveseulsd PPO

¥ 1%
o o

MUHUNITNABBILUU RCB 3 6 N51AT 3 91 9azl nasg (6 wa/ Navy)

Qdd‘ 1 = a
333357 1 gamuau (liindauiiang)
aaa & a Y .
NIUIDN 2 LReURINaAIY Chitosan 2 %
NSINITN 3 LABURINANIY Wax GLK (WAXES 18% w/v Shellac, wax)
aaa a a v
NFTUIN 4 LPadUNINAAIY Cellophane sheet
N33UI59 5 LAdauRIKasie Chitosan 2 % 5aufU Cellophane sheet
NSIUIGN 6 LAFBURINAAE Wax GLK (WAXES 18% w/v (Shellac, wax) 571U

Cellophane sheet

aqa a wva
UNUANIINARBS

1. unadudzsnanannuiainunsng 9.0510 ludeuuweu wasliguisy szesunided

(W38 139 Tunaadaruniseanaen) uazduiasizinunImneunIsiusne

q

NAAUULSAUINAFDUAUNTIUID

Wmadulzsaussylanasnszmuiasiiuinuwilugamnll 13+2 e iwaidea

v
= o =

VHINMTAUSNYY 3 FUAY UINANINIATININE1INTIIgNITNALEEUINE TIuimsain

Aanssuveoulysl PPO kagnTIAInAMAINATLAIURING



13

sUUANTBLA

1. AunMnaukazndInIsnuing A Usuna Total soluble solid content (% TSS)
USunaunsn (%TA) anuuiile nsgaydeivtn USinaidendud nfulaysavii

NaguUesn

v v

2. dndnsinisinufiserveseulyl PPO

(%
a o

3. MsiRgluunNAnld@duinia (Internal browning score: 1B score) lagn1suseiiiu

NEEANAULUITEAUNISIARAT AU 5 SEeu

(%

1WUELIRA

—

1=
2 = fadhma 1-25% vesfiuiinthdndona

3 - fldhana 26-50% esiiuintndiniona
4 = fEdena 51-75% vesfiuiivedniiona

(%

5 = f@U91a 76-100% VBINUNVLNAALLDNS

LALATADIUN

Aiunsludl manaw 2557 - fugngu 2558 w @atuIdenvaiy uazaudideiivaiudunys

2. NavaLUTIYIel (MAPs) danisiinenisldduimaludulzsanugnsindnas

aunsal
aunsal

1. nadulesnnsInaNed SeuzuNlRe w3e 139 JundsliAun1seanaen

2. gananain PP (polypropylene)

3. ganan@dn LDPE (low density polyethylene)

4. Wauwanasn PVC (polyvinyl chloride)

5. NABIUIIIFUULIA 6 NaluluIueu fivea91Ens R luLUIR IR NE sV NG
fUaY 2 489

[

6. gUnTalnazansIATlUNITIATIZVIAAINKE

q

7. gunsaluagansiniilunisiiasesisnsnufiserveeulasl PPO

1 1%
o o

TNUHUNITNARBHUY RCB 81 4 N5507T 3 1 91ag 1 Ndea (6 N/ NdB3)
N35435% 1 Yemuau (Ussanadulesalundeinseny)

N35u3ET 2 UsTINaduUzsaluganatadin PP (polypropylene)
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353357 3 UsTINaduUrsaluganatadin LDPE (low density polyethylene)

aa

N354357 4 UsTHadulzIaTidunanasin PVC (polyvinyl chloride)

aqa a wva
’Jﬁ‘UQ‘U@ﬂ'ﬁ‘Vl@ﬁ@ﬂ

1. ivnaduuzsnanainulannunsng 90510 Tudouuweu uazliquieu szesun

Ben (30 139 Tumaadsduniseennen) wagdudnseinunmnaunisiiuinm

q

2. NAFUULSANMAADUANNNTTUID

3. Wwadulzsaussylanaeanssavuaziiuinwilugamgl 132 e waidea

(%
Y o =

4. wdsmaiuinw 3 &t thasnriATanensagAnlddinma sad
M373IARANTINYRLeUlYl PPO LaEATIINAMAINATULAIN YBINa
nstuiinteya
1. puAMnauLaEnaINSNUinY fie Ui Total soluble solid content (% TSS) U3una
nan (%TA) ArmuLiuLile miqzyt,ﬁmfmﬁﬂ USinadeniiud ndulaysavinadulysn
2. Fadnsinsiinufizenveaieulesl PPO

(%

3. MsAzLUuNISAnlE@dUAa (Internal browning score: IB score) lngn1susgiliunisansni

£

Taeuszsunsiinduiniananidu 5 seeu

JINUFLINNA

—
2\

1=
2 = fdhana 1-25% vesiiuiivindniiona

3 = fidmna 26-50% vesfiuiivednidona
4 = fEhena 51-75% vesiiuivindniiona

5 = J@U1M1a 76-100% YDINUNAUGALLDNA

LALATADIUN

Andunsiul ganau 2557 - Augneu 2558 a dnduddenivaiy wasAudIuNvaIuTuny3

3. liasnsadeusufiugeussiusidananiuaunisiinensldfimaluduuzsaiuganaines
gunsal

1. wadulzsansindnes svezuiilen vve 139 Junaaleduniseanaen

2. Chitosan 2 %

3. Wax GLK (WAXES 18% w/v Shellac, wax)

4. Cellophane sheet



5. ananaAn LDPE (low density polyethylene)

6. ndesusIdUUYIA 6 malukuiuey fteaensSlunfmudusnveindes fuay
2 984

7. gunsaluazansiaillunisiiaszvinun1nne

a

8. gunsnluavansiailunisinsenensufiserveseulsy PPO

3813 AfiuNISNREDY 2 AS

)

1% 1%
o o

TNUNUNITNAABILUU RCB & 8 N350335 3 91 918z 1 naed (6 W/ NavY)

'
ada

5351359 1 yamvaw (lilimsldansindeunsegeusglag)
n35UIB7 2 UssgHaduUzsalugewanaiin LDPE
15503591 3 \AdeuRananie Wax GLK (WAXES 18% w/v Shellac, wax)
N353 4 \duilarase Wax GLK (WAXES 18% w/v Shellac, wax) $2ffu
Cellophane sheet
n55W357 5 wAeuRanase Chitosan 2 % $aufU Cellophane sheet
N353339 6 \AdURHAME Wax GLK (WAXES 18% w/v Shellac, wax) WagUssawa
dulzsnlugenanain LDPE
N33359 7 \ndeuilanasig Wax GLK (WAXES 18% w/v Shellac, wax) $2uifu
Cellophane sheet WazussynaduUzsaluganaiain LDPE
N353337 8 Wdeuiarase Chitosan 2 % iU Cellophane sheet LAYUTTNA
dulzsnlugenanadn LDPE
WUHTANIVea09
1. iunadudesnanannuuatnensns 2.0510 Tuseumvieu ssezunidey (13e
139 Tundslsfunsoennen) wazduiingsinanmneunIsAusnm
2. Y WAFUULIANMAADUANUNTIUTD
3. Wwadulzsaussyldnaeanszavuaziiuineilugamgl 13+2 e waides
4. vdsmaifiuing 3 dUank dmaurinaimsgmTagnsialddtinma

iwTinfanssuveteulesl PPO LaznsI9inamnIneUsI9 veINg
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nstuiindeya

1. punvna Tiun Ysinamesdsiifienmmuimaediazanedild (065S) Uiununsa
flymnanld (%6TA) mruutuile Adenuaride msgydetmidn Wosidudms
WaguaR Usinadenfiug Ysunaansuszneuilludn  antioxidant  activity uas
savIANadUUL IR

2. dednsimainufiseveseulasl PPO

3. msldpruuumsiiald@@iiaa (nternal browning score: 1B score) TnanisUseiiiy
meanenlneudssziunsindiinasendu 5 sziu

1%
o

JWUELIPA

—

1=
2 = fidhana 1-25% vesfiuiivindniiona

3 - fidmna 26-50% vesfiuiivedniona
4 = fEdena 51-75% vesiiuiivindniiona

(%

5 = J@U1M1a 76-100% VDINUNAUPALLDNA

v A aaal vy ad S A T a &
ﬂ@La@ﬂﬂﬁim’)ﬁﬂl@ma@mq@f\nﬂﬂqﬁm@a@ﬂﬂiﬂm 1 UNNAABDIYIBNAIY IWJ?NLLNHM‘JVI@@ENLLUU

1% 1%
o o

RCB i 4 n553°35 5 91 918y 1 naed (6 Na/Navd)

'
ad a

350357 1 gemuau (lilinsldansiadeunsenaussylag)
N33NI59 2 rdeURINGAIY Chitosan 2 % 57uAU Cellophane sheet
NSSUITN 3 WPAURINAAI8 Wax GLK (WAXES 18% w/v Shellac, wax) S3ufu

Cellophane sheet

N551357 4 1ApuRaNadae Wax GLK (WAXES 18% w/v Shellac, wax)

WUHTANIVea09
1. nunadulzsnananulannensns 9.a50 ludeuliquiey ssesundes (Mse 139 Ju
waslsdunsoennen) uazduiingzinanneunIBAUTY
2. i naduleInumeaeunIuNIIuIs

3. ihnadulzsnussyldnaesnsyamvuaziiusnelugamgll 13+2 eswrnwaded

v
a o (%

4. wdansnusnw 3 dUant dnanniAsueInsIgnsinlddunnia warnsie’

ANAINATUAVBIHA
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nstuiindeya

1%
) ) £y

1. Aaunwa i anuuduile nsagdeiintn wWesidudnsiuaeudin uazsaufing

o

dulysm

(%
¥ o

2. mslingkuunsiinldduinia (Internal browning score: 1B score) Inan1sussliiunig

aenlaglUIsEIUNISIAnAuInNasanlu 5 Seeu

(%

1 = linvddna

2 = fdhana 1-25% vesfiuiividiniiona
3 - fldhana 26-50% vesiiuivtndiniena
4 = fEdena 51-75% vesfiuiivedniiona

1%

5 = J@UIMA 76-100% VBINUNNUNFALL NS
a
LALATADIUN

Aiunsludaunanau 2558 - Augieu 2559 533 1 U a aontuidedivaiy

NaN1533uazaNUsI8Na

¥ = a a 3 1 a Yy - 4 v 4 =]
1. wavasmsldasiadauiaviingnge denisiinenisidduinaludulssanasanugnnndnes
Anduniamaass 2 A51 lagiunadulzsnanannuuadnuynsng 2.0510 Tufouuwiey uaz
Woulguiw uiedszezuniles vse 139 fundslsduniseennen duinguninnanaunisiiuing
= ' P & & a wva  w 2 A axd o I
HamelinuaInsidduinialunisneaeansaesnss wasujUandnisiiuifeginunssuisiamun iy

o/ a = & Ly L4 [ g o a va o
ﬁﬂwﬂuqmwgu 1322 ssAwadua Wunan 3 dUa1ii nasantuiinaninsiauseiliuenisiddunnia

[

LAE IAAMAINHAA LAY

(% ] 1%
N o

NANTSUSLIUNSIALEAUNINNALAERNINTUIAIALLULLRAY WU ANAELUUNISARlEaUIRNE Y
aav 1 | aa ' v A A al a & a 9
NNNIIUITLUANFIM9EDR willwiliuingsuisn 6 Aen1sdauiinanis Wax GLK (WAXES 18%

w/v (Shellac, wax) $3ufiu Cellophane sheet Tinalunisaiuaunisiinlddinnalafign fe den

9

AZLULAAALUN1TNAGDIINEDIASY wazAAziuadeeglunaTaziuuausula Ae ldidu 2 (1.72

uaz 1.94 MIUAIRU) 7998931 AD NFINIFN 5 n1stAdeuRINanIy Chitosan 2% 331U Cellophane

1 '
(% ]

sheet @atimAziuuadylunssdl 1 dounin 2 (1.94) ualuasei 2 1nna 2 (2.39) Turaingsuisous)

[ 1%
Y o

a a i & S & a s & & a vy
UALLLUULRAYUIANTT 2 WQWN@IUﬂWiW@@@QWQﬁ@QﬂiQ GINﬂﬂL“LJuL‘lJ’e]iL"qummiLﬂﬂlaamma‘U@\i

Hufiehdmdenamnnnit 25% auld (Table 1 and 2)
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v
¥ o

WeoRansunlesifuddruiunaniazsuuunsiialddiinialuszdunieg lun1snaaesased 1
U1 NIIUTTN 6 ABNITLAGOURINARAIY Wax GLK (WAXES 18% w/v (Shellac, wax) 3aufu
Cellophane sheet waznI3u3sh 5 LAADURINAAIE Chitosan 2 % Uiy Cellophane sheet il

Wesigusduunaiioglunadivensuld A asuuu 1 uay 2 9uiugdaLasuInndl 70% (85% uaz

v
= o

82% MUA1U) LaensIuIDN 6 Aduiunaiiliinialdduinagean (Figure 1) @uUn1snnasInssil 2 wa

Y 9

I = Y J o - aca = s & so N ¢ o vy
Julumadgafuiunimaasasan 1 As n35uisn 6 war 5 Awesiduddniunasglunuaneeusula
g9an Fie 81% uay 65% aua1du (Figure 2) winsiinaldduinialunsan 2 dausuusandinged 1 &y
p1aLisanantufeudguisulasuusunatuinnnInfswuwey (Usinaluebe w o.aaedlng

1.0510 Tuiouilquiguuaziuwigy Ao 860 Wil Uay 180 Uy MWAWU (nsugnileudngl, 2558) v

v
o 1 v

TnadulzsndnenanIsialdduln1auinndn @nnaadiu INTNIE kaZASILY (2536) FINUI1 KN

1% 1
o LYY

JEINMTAsRUlanurasUgniiuanias dunnyn dudvseazilonainlddiiniags Aeliulunis

Y

'
ada

VAapensed 2 fiflenssuis 6 AenisiAdeuRanasas Wax GLK (WAXES 18% w/v (Shellac, wax)

14
¥ o I

$3U Cellophane sheet fianansaniuaulddiimasglunasinesusula

Han1InNsinUAsevaenlyl PPO (Polyphenol oxidase activity) wuanbifiaanuumnsing

N a1 aaa

aa J aa 5 g./j 1l 2/ aa L3
NEDATEIINNTINITIUNITNARDINIEDIAT S LLG]lILLu@IuyﬂﬂiﬁﬂJﬁﬁﬂ?UﬂﬂﬂﬂqﬂaﬂiE’J']“UENLEJ@JISUM PPO

1%
Y |

F9gANY 2 ASY wazLilaNATUTINAUUSUAMTUEBUTANLLANA M@ EATEN I19NTTUTT weidl

wnllunssEIsAvANiUSIadaTudmgalun1sassisdensatuiu (Table 1 and 2)31n518974

1 '
= o o

Y] ¢ a v Y] Aa a a A & a %) = a a
VDY INTNIY LaZAFILLN (2536) NaﬁU‘Ugiﬂwmﬂill']m')ﬁﬂllusﬂfgjﬂlﬂ@ﬂqﬁLﬂ@laﬁu’]@qa(ﬂ’] LUBNYININTUU

(%

Flududanisyiudivesarsailuy (quinone) Wuasluanalug#lduinia (Abdullah et al., 1987)

v v
Y 1

Y @ ' aa = 2/ a o 1 [ 1 ¥ o 1
wanslviiuinnssuitatuauiuwilduinldduiniagean uiedrelsinunavesiiasiuulddiinialy
ganndesiukaldumingty Nidenailadududiunedtes uenandillewSeuigunisiinuisen
yaaoubeyl PPO Tun1sneasinsail 1 wazasai 2 wulnlumsuuwisudaedenisiinujiiservedou

Lol PPO 172.628 umol/min/mg protein fosnintupauiiguieu FaflAade 359.873 pmol/min/mg

(% (%
Y

protein  @8AARDINUATLUUNITIANDINTSIEdUIRaTouTsuluNITAaDsaDIAss Aotllalinig

1 7 7
¥ o v

Anuffseveseulesd PPO genisiiinldduinaas vislnavesladonsanimeiniaidnsnauinnniixa

YOINTLTA9LARDUAY (Table 1 and 2)

1%
1 Y

dmiunalusunnnimausg wud egadsdmtndaiuuaniimeaifseninenssiis lay

YA v '
v =) o L% I

AT 1 Wud1 n3UEN 2 leReuianasae Chitosan 2% denisgayidetumiingegn Tuvaeiinimeaes

@ LT

A7 2 WU ATINAGN 5 LAdRURINasle Chitosan 2 % 21U Cellophane sheet fiAasan Tuvuz?

Y 9
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1%
C% v

n3suisdunfiAnsgaydeuintindesnituayliunneiunieada drumanuwiuionuauuaneig
MeadiAluasen 1 Inenssudsy 5 wieuliananie Chitosan 2 % 331U Cellophane sheet Hf1a3a0
uilun1TMAa0IAsIN 2 TdnuAmIuLana1smIseifTeninenssnis  Lagdniu %TSS way %TA ldny
! aa ! aal 5 :.JI d’jOJ !
AULANANY NANATENINNTINITIUNIITNAADINIADIATY (Table 1 and 2) uonanddalununim
Anunfdunaukassayflunnssuds wansiudaznssuisluiinasronmnIni ulSuauna Ysuiu

AR NAULAEITAVIR

Table 1 Quality of pineapple picked in April and coated with different coating after stored at
13+2°C for 3 weeks. IB = internal browning, PPO = polyphenol oxidase, V.C = vitamin ¢,

TSS = total soluble solids, and TA = titratable acidity.

PPO
V.C Weight | Firmne
1B activity
Treatment (mg/ loss ss %TSS | % TA
score | (umol/min/
100mU) (Kg.) (Kg.)

mg protein)

1. Control 2.11 184.190 35.10 0.07a* 1.25¢ 11.72 0.91

2. 2% Chitosan 2.56 169.750 38.43 0.12b 1.52ab | 12.64 0.97

3. GLK Wax 18% w/v | 2.44 172.041 35.21 0.08a 1.24c | 11.43 0.93

4. Cellophane sheet 2.56 164.438 37.54 0.09a 1.36ab | 11.74 0.96

5. 2% Chitosan

+ Cellophane sheet 1.94 178.314 37.39 0.08a 1.64a | 11.36 0.95

6. GLK Wax 18% w/v

+ Cellophane sheet 1.72 167.027 38.90 0.08a 1.27c | 11.76 1.01

Average 222 172.628 37.09 0.09 1.38 11.78 0.95

CV. 23.14% | 19.50% 13.25% | 1890% | 7.60% | 5.86% | 11.04%

*Different letter indicates significantly difference within columns by Duncan’s Multiple Range test at P< 0.05
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Table 2 Quality of pineapple picked in June and coated with different coating after stored at

13+2°C for 3 weeks. IB = internal browning, PPO = polyphenol oxidase, V.C = vitamin c,

TSS = total soluble solids, and TA = titratable acidity.

PPO
v.C Weight
activity Firmness
Treatment IB score (mg/ loss %TSS | % TA
(umol/min/ (Ke.)
100mLl) (Kg.)
mg protein)
1. Control 2.39ab* | 426.007 30.76 0.07a 1.20 12.88 0.97
2. 2% Chitosan 2.72ab 323.633 34.06 0.07a 1.36 1291 1.09
3. GLK Wax 18% w/v 2.83b 330.018 31.71 0.08ab 1.30 13.40 1.06
4. Cellophane sheet 2.56ab 330.487 37.65 0.09ab 1.25 12.31 1.05
5. 2% Chitosan
+ Cellophane sheet 2.39ab 407.337 34.00 0.10b 1.20 12.80 1.02
6. GLK Wax 18% w/v
+ Cellophane sheet 1.94a 341.758 34.82 0.07a 1.26 12.91 1.04
Average 2.47 359.873 33.83 0.08 1.26 12.87 1.04
CV. 17.37% 24.00% 17.10% 16.50% 9.72% | 4.65% | 10.08%

*Different letter indicates significantly difference within columns by Duncan’s Multiple Range test at P< 0.05




% Fruit number

50
40 W score=1
30 M score=2
score= 3
20 u
M score=4
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W score=5

Figure 1 Number of pineapple fruit (%) classified in to each internal browning score

of each kind of coating (in April). CS. is cellophane sheet.

% Fruit number
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| score =1
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Figure 2 Number of pineapple fruit (%) classified in to each internal browning score

of each kind of coating (in June). CS. is cellophane sheet.
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Table 1 Quality of pineapple picked in April packed in different kind of packages after stored at
13+2°C for 3 weeks. IB = internal browning, TSS = total soluble solids, TA = titratable

acidity, V.C = vitamin c., and PPO = polyphenol oxidase

Weight PPO activity
1B Firmness
Treatment loss %TSS % TA %V.C | (umol/min/mg
score (Ke.)
(Kg.) protein)
1. Control 2.67 0.13c 1.12b 10.69ab 1.06 26.42 232.038
2. PP bag 2.33 0.03b 1.23ab | 10.85ab 0.97 23.73 250.205
3. LDPE
2.00 0.01a 1.3%a 11.11a 1.03 22.41 277.369
bag
4. PVC film 2.67 0.05b 1.32ab 10.21b 1.00 24.34 214.988
\de 243 | 005 1.32 1072 | 101 | 2423 243.650
CV. 25.83% | 13.50% | 7.04% 3.97% 8.28% | 16.86% 13.2%

Different letter indicates significantly difference within columns by Duncan’s Multiple Range test at P< 0.05
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Table 2 Quality of pineapple picked in June packed in different kind of packages after stored at
13+2°C for 3 weeks. IB = internal browning, TSS = total soluble solids, TA = titratable

acidity, V.C = vitamin c., and PPO = polyphenol oxidase

Weight PPO activity
Firmness

Treatment | IB score loss %TSS % TA %V.C (Mmol/min/mg
(Kg.) e protein)
1. Control 3.33 0.09b 1.19 12.39 0.99 29.99 393.231
2. PP bag 3.33 0.01a 1.11 11.85 0.92 22.19 466.732
3. LDPE bag 2.67 0.01a 1.18 11.82 1.00 26.31 375.424
4. PVC film 3.11 0.02a 1.03 12.41 1.04 24.29 495.378
\nde 3.11 0.03 1.13 12.12 0.99 25.69 432.691
C.V. 20.63% | 23.80% | 8.90% 2.63% | 5.53% 15.88% 24.1%

Different letter indicates significantly difference within columns by Duncan’s Multiple Range test at P< 0.05
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Figure 1 Number of pineapple fruit (%) classified in to each internal browning score of

each kind of package (in April).
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Figure 2 Number of pineapple fruit (%) classified in to each internal browning score of

each kind of package (in June).
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Table 1 Quality of pineapple kept in different coating and packaging after stored at 13+2°C for 3 weeks. IB = internal browning, SS = soluble

solids, TA = titratable acidity and V.C = vitamin c.

Flesh color Peel color Weight Ve
B Firmness
Treatment IB score Degreening loss SS (%) TA (%) (mg/
(%) Hue L* Hue L* (Kg)
(%) (Kg) 100ml)
1. Control 21a 16.0 a 83.18a 67.10a 6991c 4258 b 56.4 cd 1.21 bc 0.12 14.6 1.03bc  16.69 cd
2. LDPE 29b 35.7 bc 7712b 5443b 7562bc 4250b 45.5 bed 0.88d 0.00 13.9 1.02ab  14.89 de
3. Wax 1.8a 17.1 ab 8297 a 66.77 a 70.65 ¢ 4453 b 65.6 d 1.14 bc 0.11 14.8 1.14 c 19.30 bc
4. Wax+CSl/ 1.7 a 12.1 a 84.14 a 69.31 a 71.06 c 4337 b 54.3 cd 1.28 ab 0.10 13.9 1.14 c 21.09 ab
5. Chitosan+CS 1.8a 128 a 84.20 a 66.56 a 71.56 c 42.75 b 59.6 d 1.38 a 0.15 13.5 1.01ab 2298 a
6. Wax+LDPE 30b 36.7 c 7733b 5476b 81.35ab 37.46 a 24.5 abc 1.18 bc 0.00 13.8 1.01 ab 11.31f
7. Wax+CS+LDPE 2.3 ab 277abc 81.73a 64.48a 8742a 36.40 a 8.8 a 1.26 abc 0.00 14.0 1.04 bc  12.29 ef
8. Chitosan+CS+LDPE 18a 13.7 a 81.74a 6506a 8196ab 37.03a 18.8 ab 1.10 c 0.05 13.2 091 a 14.26 de
CV (%) 17.9 48.1 2.0 5.2 5.0 9.94 413 73 43.1 5.2 6.1 9.0

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, ** =significant at p<0.01, ns=non significant

Vs = Cellophane sheet
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Figure 1 Number of pineapple fruit (%) classified in to each internal browning score of each

kind of packaging. CS is cellophane sheet.

Table 2 PPO activity of pineapple kept in different coating and packaging after stored at 13+2°C

for 3 weeks classified in to each internal browning score and average of the activity.

PPO activity (umol/min/mg protein)

Treatment

Score 1 Score 2 Score 3 Score 4 Score 5 Average
1. Control 16.919 a 17.969 - 24.063 bc 57379 ¢ 29.082d
2. LDPE 21.775abc  19.189  21.171  29.306 d 31518 b 24.592 c
3. Wax 19.687 abc  20.366 ~ 21.430 - - 20.494 a
a. Wax+Cs” 17.693 ab 20.355  25.465 - 19.530a  20.761 a
5. Chitosan+CS 19.768 abc  17.927 - 20.692 ab 19.778 a 19.542 a
6. Wax+LDPE 24.930 c 18.745 24346  27.945 cd 28353 b 24.864 c
7. Wax+CS+LDPE 18.385 ab 18.420  23.827 18.466 a 21.463a  20.112 a
8. Chitosan+CS+LDPE 22.957 bc 22306  21.844 22511 ab - 22.404 b

F-test * ns ns ** ** *x

CV (%) 13.6 11.2 13.4 9.6 11.4 2.9

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05,
** =significant at p<0.01, ns=non significant

Vs = Cellophane sheet
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Figure 2 PPO activity of pineapple kept in different coating and packaging after stored at 13+2°

C for 3 weeks classified in to each internal browning score.

Table 3 Total phenolic content of pineapple kept in different coating and packaging after

stored at 13+2°C for 3 weeks classified in to each internal browning score and average

of the content.

Total phenolic content (mg/gFW)

Treatment
Score 1 Score 2 Score 3 Score 4 Score 5 Average

1. Control 64.242 cd 76.745 b - 58.078 c 68.364 ¢ 66.857d
2. LDPE 67.117c  65732c 63307c 59948 bc 61.887d 63.598 e
3. Wax 75.602b  63.758 ¢ 63.446 C - - 67.602 cd
a. Wax+Cs” 67567 c 65524 c 69.818b - 78545b  70.364 b
5. Chitosan+CS 76.744 ab  67.567 c - 61.264 bc  85.610a 72797 a
6. Wax+LDPE 56.381 e 81.281a 76918a 68.641a  61.714d 68.987 bc
7. Wax+CS+LDPE 60.467d 67.533c 63.792c 62995abc 68.329c 64.623 e
8. Chitosan+CS+LDPE 80.589a 68329c 64.000c 65.662 ab - 69.645 b

F-tect *x *x *x * *x *x

CV (%) 33 3.5 3.9 55 2.7 1.6

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05,

** =significant at p<0.01, ns=non significant

Vs = Cellophane sheet
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Figure 3 Total phenolic content of pineapple kept in different coating and packaging after

stored at 13+2°C for 3 weeks classified in to each internal browning score.

Table 4 % DPPH free radical scarvenging activity of pineapple kept in different coating and
packaging after stored at 13+2°C for 3 weeks classified in to each internal browning

score and average of the activity.

% DPPH free radical scarvenging activity

Treatment Score  Score
Score 1 Score 2 Score 3 Average
4 5
. Control 55.741 a 54.309 a - 46.488 46.467 50.751 a
. LDPE 52916 abc 49.353 bc  46.547 a 44.219 44736 47.554 bc
. Wax 53.194ab  52.657ab  47.144 a - 50.998 a
. Wax+CS"” 48.876 de  51.184 abc  45.433 ab 4796  48.363 b
. Chitosan+CS 49.234 cde  48.577 bc - 46.01  47.224 47.761 bc
. Wax+LDPE 51.761 bcd 47.264 c 43562 b 44776 44517 46.376 bc
. Wax+CS+LDPE 45.754 e 47.901 ¢ 45.015ab  44.099 45.075 45568 c
. Chitosan+CS+LDPE ~ 50.547 bcd  48.955bc  47.244 3 43.244 - 47.497 bc
F-test *x x x* ns ns *
CV (%) 4.0 4.9 2.7 39 6.0 2.8

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05,
** =significant at p<0.01, ns=non significant

Vs = Cellophane sheet
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Figure 4 % DPPH free radical scarvenging activity of pineapple kept in different coating and
packaging after stored at 13+2°C for 3 weeks classified in to each internal browning

score.
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Table 5 Quality of pineapple kept in different coating and packaging after stored at 13+2°C for

3 weeks. IB = internal browning

Weight loss % Degreening  Flesh firmness

Treatment IB score %IB

(Kg) of peel (Kg)
1. Control 1.6 10.2 0.18 b 34.6 1.60
2. Chitosan+CS" 2.0 16.1 0.18 b 19.9 1.63
3. Wax+CS 1.7 135 0.15a 19.3 1.71
4. Wax 1.6 13.2 0.17 ab 17.1 1.58
F-test ns ns x* ns ns

CV (%) 24.1 70.2 8.1 56.8 7.6

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05,
** =significant at p<0.01, ns=non significant

Vs = Cellophane sheet

Wax g4

Wax+C5

L

0% 20% 40% 60% 80% 100%

Chitosan+CS 2

Control 1

% Fruit number
score 1l  Mscore 2 score3  BEscored  Mscore s

Figure 5 Number of pineapple fruit (%) classified in to each internal browning score of each

kind of coating and packaging.
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