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Abstrct:

Rambutan (Nephilium lappaceum L.) has short storage life because of rapid water loss
and skin browning. Due to this problem it is difficult to export rambutan. Present technology
validation to reduce postharvest losses during transportation and storage of ‘Rong-Rien’
rambutan. The first experiment was to study of packaging for keeping the quality and prolong
storage life of rambutan. The fruit (approximately 1 kg) were packed in plastic baskets, active
packaging bags (MAP bag; 0.025 mm thick, 12,000 cc/m?/d OTR), perforated LDPE bags (5 mm

hole diameter, 8 holes/bags) and foam boxes with crushed ice, stored in cold room at 13°C,



90-95% RH for 16 days. All treatment was randomly opened for check the quality every 2 days.
It was found that active packaging bags could delay browning and prolong storage life of the
fruit by 14 days. Fruits packed in perforated LDPE bags, plastic baskets and foam boxes had 10,
6 and 4 days storage life, respectively. Further experiment was to determine the effect of
packaging for prolong storage life of rambutan (packing size 8 kg). The fruit (approximately
8 kg) were packed in foam boxes with crushed ice, plastic baskets, active packaging bags (MAP
bag; 0.025 mm thick, 12,000 cc/m?/d OTR), and the fruit were dipped in bio-formulation of the
biological control agent, Bacillus amyloliquefaciens DL9 for 5 minuits before packed in active
packaging bags (MAP bag; 0.025 mm thick, 12,000 cc/m?/d OTR) and then stored at 13°C,
90-95% RH. for 14 days and all treatment was randomly opened for check the quality every
2 days. It was found that biocontrol agent could reduce fruit rot disease and prolong storage
life of the fruit by 12 days. Active packaging bags could delay browning of the fruit and prolong
storage life of the fruit by 10 days. The fruit packed in foam boxes and plastic baskets had
6 days storage life. Afterward, the effect of suitable packaging for transportation and storage of
rambutan (packing size 18 kg). The fruit (approximately 18 kg) were packed in plastic baskets,
active packaging bags (MAP bag; 0.025 mm thick, OTR 12,000 cc/m?%/day) and fruits were dipped
in bio-formulation of the biological control agent, B. amyloliquefaciens DL9 for 5 minuits before
packed in active packaging bags (MAP bag; 0.025 mm thick, OTR 12,000 cc/m?/d), stored at 13°C,
90-95% RH. for 14 days. All treatment was randomly opened for check the quality every 2 days.
It was found that biocontrol agent could reduce fruit rot disease and prolong storage life of the
fruit by 12 days. Active packaging bags could delay browning of the fruit and prolong storage
life of the fruit by 10 days. The fruit packed in foam boxes with crushed ice and plastic baskets
had 6 days storage life. The results suggest that biocontrol agent based on DL9
B. amyloliquefaciens could be a potential source to reduce fruit rot disease and active
packaging bags could delay discoloration of skin and spintern of rambutan, which could be

further commercial development.

6. AN

W1¥ (Nephelium lappaceum Linn.) LﬂulﬁwaLﬁswgﬁwﬁwﬁwaqﬂizmﬁlma ﬁ‘ﬁuﬁﬂqﬂagj
manianzueenuaznialdvestsema lud 2561 TUsuaunsaAnzTITIUsTMA 272,353 fu
(@inauasegianisinens, 2562) uianunsadtenizanlidndiedmnsussmalalifs 5 Wesidus
vounefindnld Inowvdnlvgazuilaanislussmanity milidesnnedognafuinviay

MR MEEY awnsaiuiigaugiines (26-30 esriaidea) Toiles 3 Ju Wil (ess0wa, 2548)



Weasanusnawangiivinlusiwiusnnuasivatsvudadlvudn 9 (trichome) ¥nlfiniuiRalunis
Aetn dwabinsldnsinisgydsiiauaziininuasuwladivionuazdvududuiniasgesinss

(naudsuaz@sde, 2555; Yingsanga et al., 2008) msﬁmmqmitﬁu%’ﬂmmzv‘iﬁléﬂmmslﬁuﬁqmmﬁ

' '
o =

a ’oJ 'y} 4' a =Y v 1 ] <@ I3 (v a
1 Favanunsavrasnsaydedmtnuasnsiisuwlasddents uiegralsiaunisiiushwindana
al' Ao a ° v a a I A aa \ v .
Noungiinnauluagilinsiinaudemeanainudunisfisendt 91n15aeiunug (chilling
.. aa [ (% & a 1 & I3 [
injury) wazgaumgiinmanzaulunisiiusnwiaghe 12-13 asrwalfed xY388n1gn1suInwIved
waLzld (Srilaong et al., 1998)
13 o [ =l U e‘d' I~ aa 4d! d' 1 &
nanusnwngluanmusseimadaulaise luussydannuinzaunduisvilmazdisdneny
AMIAUSNEINEANALTLUILTY Ban1siusneluaninussenasandas lunisusudiulsenauveefing
pandaunararsusulneanlad lnsundluusseiniaiiftgeondaulszuin 21 Wasidud was
arsuaulaeanlad 0.03 Wositud luaninsinanazileandauuinnalunisuiela n1sanuSuiu
pondlauataziinlinisniglavesdnuasnaldsiuyegdunidanas waznisuiiuvesuiuiu
4 3 a v a 1 al (%] Q,‘, < [ a
msvaularenledaziinalinisniglavendanaanadduneniu wenainlinsiiusnwndanaluuss
AUNNLININUITEINIAMLIZALILTI8aNBIN1TRAUNR N1SIAREUIRNE (browning) Wagann1SARDINTS
azvinunuale (Devon and Kader, 1988) 8813157014 N15MaUALDIRBUSUIMVYDIDDNTLAULAY
& ¢ \ a Y a ¢ & a A a
msueulasenlenveusaritvliviniu minusinuvesmiveulaeenlenguiuluninnndnuaagnuniu

a o =

17 agiilmanaAudenenisenan carbondioxide injury WanNavztAnanwazilsalUIen dAuooud

[
tY

fafuaznduiuasuld lunalfursusziandnisgnil@anund dedu TeldaaslivTuinves
asueulaeanlysgaiululurasnisiusnw (Kader, 1995)

vssiasiwaaAnviinwediefidu (polyethylene: PE) iiluwana@iniifinisldunlugnamnssy
n15U359 fosanfisaduazliautinienisussgiia wu danudangugs numusenisldenud
oungiiAled (mfind, 2550) dmsuusmalnesinsiamiidumarainvdaueniinl (active film) 130
HaunaradndmivussadanaauUasaninusseinia lnegudmaluladlansuay Januriaya (MTEC)
SAUAVURIINGIGUNEATAERS VAN AUNA@RNTORTINITTURNIUVBIN190DNTLAU (Oxygen
transmission rate: OTR) mamquéﬂgumﬂha 6,000-20,000 @AUANIYURLUATABAITINUATAD Y
wriuiduidnvarla Raihdes wazdammmuniesnitfldunarafiniluussanniesas 25 uinsmay
udausaildumanadnfidmingluieanatn (uayin, 2559) wazilauaudRsiufe aunsolvifieildly
nsvurunsmelaguudieenlafuazaonndesiudnsnisidhasnisasafinglunssuiunismelai
THiAnusIEINIARALYAILUUALAE (equilibrium modified atmosphere: EMA) Tulugeussqinel &3
Tnevhluazuszneusiefieosndiaulugae 510 Wesidud uazfwaifueulaoenlesludas 2-15
Wesidusd dsdaaliAnnisvzaenisiuasuulameaisine) vilianunsadnogmsiiunudnuay
paldfldunutu 2-5 wh uagdanunsodnweududuivsaeluussytasiliogsening 95-99 Wosidusd

(A¥auen, 2552) dmsunisAinwinisineignisiiuneiasiuglsaiou Asniuduaziugyaung (2553)



li@nwinaifivinvuaneiuglsaioussoraind Aussgluganatadnuiiadig 4 vu1a 30.5x38.0
WwuRLNS WU genanadniiinisfnudasaninusseniandannuviun 25 luaseu wazdisnsinisdusiiu
Y8311908NTLIU (Oxygen transmission rate: OTR) 12,000-15,000 gnUIARLSURLUATHEAITIUUATHE
fu Prggrasnaifediiniavonngld wasinmauaimaglduiu 16 Yu ilefivinufigunad 13
ssrniwaldoa arwduduius 90-95 Wosidud nsAnwnisiuinwingiuglsaSeuluanmussennie

v

anwlas Taesiulu LDPE lianzg uaziaeg 12 wag 3 5 ihiusnwifigamgll 10 ssewaded nuii Wiz
fuluga LOPE lianzg iusnunlium 16 Tu Tnefivsunafigesndauluussadne 7 Weosdud way
fngansueulaeenld 14 Wesidud Weduaanismaass dauziussaghuge LDPE wieg iusnwld
17U 12 u (Srilaong et al., 2002)

dmsunisdsesnizanluimiediiisusemavetine Tudagtuiinsdaludminedausema
Woutnuniisrugnanisvudadilng wu deauin wai wagdunen lneasvudsriesaussnnagueaiy
intulpgliifinseuaugamglivagdlngaveuddudisiainasiu WedwaiaUatemesasiuinae

° 1 = = = ! < = T
pandmeilieannrazaziinisasusuainunmegesinds lngaguanteinisuaieiwasdiien
wAsududthng Ssnifeieniimavzaenaindinavendienuassuy Wudsdddias
anunsaLRuUumsadoanuzanlussneUsamald Sagungiuasanududuimsiduilade ddyid
NAFDANAMKATYMTAUS Y TIufussgAueiivnzay Wlsliaunsnaiuuguvaiiuas AL
Tussrienisvudsasnaiuinulvingd 9asannisgyiden dealiaunsndiswasnaudsutad
Wienuazduuvenagle
& Y o & [ Y a ' < < v ao o da '

wenaInt MsitvangveadeswihiAnensHaveneutadendAgninadeaianis
WAUSnY L%a'mmmmaﬂiﬂﬁmmmﬁﬂ Ao Lasiodiplodia theobromae, Gliocephalotrichum spp.,
Greeneria sp., Colletotrichum sloeosporioides, Pestalotiopsis sp., Phomopsis sp. 7 L"ﬁlummaﬁﬂﬁ

a = 1 a = = a o & v

HARNALFONANMEE 1IN (YryeyiAuazgnl, 2552) Fadlanudndusesniuuimislunisemuaulsans

Wmdansiiuiensinaig wisgalsiaulutegiu desidsiinunimuasaudasndeveduilag

I3 o a =« I3 A4 A o

Juddny dasenagamsglsvuazanszomsnidniizesnnuvasnievesetmsunduinisddlena

P

fumanisdn sersvanidssnmsldasediifsunmewdvisnsdunlinaw 1in nslfideqdunis
Uftnsmaununslimaeidesiuminidon annmafnlsanaiin uazdnorgmaifuinymanglduiy
Ju Msfinvves yyaafuazany (2559) lEnwuszansnmvesiuaiiieufindlunsauaslsawa
1PN WU wuATiFeufing aneug DLO PN10 way DL7 anwnsodudsausuussvaslsnnaiii

YOuN UGN L. theobromae ¢ 57.82 55.82 uag 52.97 wWasiud auawiu uaziiuszdvsnm

o I a

lunsfugsnnusuwssvadlsalaanitduigda 500 dadnsusedns wavdleiwuaniseuginuiia 3 a1e

o‘dd

g i Aueiluguns ndsanniduidasingumagiivios Wunan 6 ey wuin gasdrdneidl

9 Y

druraunlainundn 100 ndu dhdiudunaes 1 §addns uazglasa 10 nsu ddns1nNsegsenvaduniiise

Uftng PN10 DL7 uag DLY g9 winfu 8.05x10° 3.73 x10° way 8.53x107 cfu/g Mud iy Ss¥asiaus



v0auUATi3EUfUnG PN10 DL7 wae DLY SissAvsnmlunisaugulsanaiiiveansiivgnidesi L.
theobromae lafwuieniunislduuaiiieufinulnenss

fatu naneaedluadedisléfnwussafasifvnanlunsussraneiudisaSoudieaey
Maifiunw wazneseuuTTy s anlurunussgdmiunsdiesniuIouiiisuiuisnldly
gt sdmeaeunslitsasiwuaiifeufindsmiunslivssasasiioannisifnlsanaiiwagdn

91gnBNUsnvIzdmsunsdInen

7. ABanunis
gunsal

1 Weiuglsasey

2. %QﬁmsﬁLLUﬂﬁﬁaﬂﬁﬁﬂﬁ Bacillus amyloliquefaciens DL9

3. QINANARNAALUAIENIMUTIENIA (MAP) Admmun 25 luaseu §ns1nsBur1uvesine
90NTLAU (oxygen transmission rate: OTR) 12,000 aNUIANBURALIATABAITINUATHOTU WALBNTINAT
Furhuvadlevh (water vapor transmission rate: WVTR) 19.3 nSusan13191Ua5#07u

4. QIwa1aAn LDPE 10123 mdurnAudnans 0.5 wuiiins 31U 8 §
ATNIINAARN
naadluly
wriuwoeth

NSEAYTDINA LI

A e R S A

asazaelufsulansonlen (NaOH) 0.1 N

10. thndu

11. thudsun

12. data logger

13. vinafiu

14. in3eafiolumsinzvigunm

- it mdnvadon 2 fumis

- \nesinduuunnm Bve Konica Minolta $u CR-10

- ipdesinauuiiuile % LLOYD Instrument $u LF plus
A digital refractometer S Atago ﬁqlu PR-101

- @394 auto titratation acidity fva Mettler Toledo 'i;u DL53 Titrator



ad
w3
° aa (Y [ =3 A [ = [ v v S 57 [ a
d153935n153nmIndensinuieneiuglsassuludmindunys auddunsunmsinuieily
wlaslan N133ANISNIATIVTINHEANANTBLTIANUTTY warussadamnldlunisvudaienisdsean e

Judeyadmiunsanidunudde mmeasdupsstuuadu 3 msvaassdey e

1. MsAnuusTIAniiiefnuamunmuazaongnisiiuinyasiuglsaSeu vuiaussy 1 Alandu
1.1 fufganaizanauneasng Tufmindunyd lussosidendudunsseuniossoza
Afvuagdaiuiiter dadonmadlaufsmi lifinsdnhansveddsauazuaas daudstaliinmen:
Ustand 0.2 Lleufuns ntudehauareindetiasenuasinayeou wiidlimnn fouussqaa
Weluussysiou
1.2 MakNuUNIsaaadkuy split plot design 47uu 5 1 Tned
main plot Ao YUAYBIUTIYIUNUNITUTITNE TakA
n33usT 1 vasalnglusenimanadin taelivlenisesneniinouussarainy ud
Unviusrenszayinuuuneudadinenit winussy 1 Alansy
n35uA57 2 ussgHalzluns MAP au1ausTq 1 Alandu Yauangsneuussalungnin
WaEsn
351387 3 UTIINALLIU LDPE 19185 (WunaLduRigudnans 5 fadiuns 191e3
1UIU 8 §) WAUTTY 1 Alandu Saunganeuussylungnimarain
NIIIET 4 ussaraly S1uau 1 Alandu Tundeslrlufianzguinarundesdiuam 2 5
Mausunanirsewuuy JartudeiudunudUndndeduuasdandadliaindemlnm
subplot @i szaznatlunsiuinm lnsdwnsvdeununmyn 2 u 1Wunan 16 Ju
1.3 fusnuilgamndl 13 ssriwaidoa annuBuduiug 90-95 wWesiius udrduiniinsed
AMAMNYIN 2 U
1.4 mMshnseinunn town
- wWeddudmsgmdeindn = (hadhiEudu - dwidngavine)Almdnidudul x 100
- mawAsuulasdiuden fauinadiunasuesalnzkaas 2 90 Meiaiesind Bie
Konica Minolta §u CR-10 udatiudinArluszuu CIE LAB TnggAiauainsuesdvient Lvalue G
L-value fifn 0 fla 100 &6 L-value 310 wansindainann Tnefisesiu Lvalue Wiy 0 awifudd
- ﬂ’J’]iJLLﬂJULﬁE] ’Tﬂéj’mm%‘la\‘i texture analyzer ?Jﬁa LLOYD Instrument sq'u LF plus

lngld Load cell vwra 20 W6y ¥ TAvUIAEURIAUEINana 0.1 LwURLUAT NARIEAIULST 50 Hadluns

sau? nednasly 10 faduns Anlatuuledu dadu



v v

- Usunaeawdsaransvnlavianun (total soluble solids: TSS) TagininAuvaane

w¥aUsunavesuisiiazanaunlavianun aae digital refractometer 8% Atago Ju PR-101 A#iled
1 < & @ 3
nUYLUU LUDSLEUR

- USuansadilnmsels (titratable acidity: TA) Taglnmsninduve sz iy NaOH

al

0.1 N ¢ewn3as auto titratator acidity 8%e Mettler Toledo 31 DL53 Titrator A191beA1uaaudu
WosliuRveINInTnIA

- Weiudnsiialsareny Tnedwinanagiiinlsadisufuusunans
onuluussytasiudimaduesiduininialse

- msliimazuun ngldfmaaouiifianudiungdiuu 5 au laun
®  AATLUUAIINTIEITEHALTE 1-6 Azuuy Ao 1= ldifien 2= Wendndes
3= {igunans 4= Weauan
o ArAzLUUNISANEINNaYeUEenE 1-5 AzuuY Ae 1= ldAnddiaa

WadUIn1a 1-20 1Wesidud 3= LAnduinna 21-40 Wosdud 4= 1Anduinia 41-60 Wasiduad

1%
o

2
5= LARFAUINNALINNT 60 Wasdus

® AAzLuUNAURAUNR 1-6 AzuuY Ao 1= Unf 2= AnUnfidntes 3= AnUnd
U1unans 4= aun@uin

® AlAzluuAUTUlAYTIN LaunSIRAIAZILUL 9-point hedonic scale
1="laivevandign 2=livevun 3= Liveuldntios 4= liveu 5= a8 q (venfu) 6= vouldniles

7= 99U 8= YBUUIN 9= “UEJ‘U@J’]ﬂﬁ?jW

2. NagaUUTTAfMaNMIzaNluN1TUTIRTRUS LIS EY YUIAUTTY 8 Alansy
2.1 wisniuswuaiseufUng DLY lnelddidueians 100 nsusel 10 &n3
< = A v & a a [ LY 'Y] a o = a [l
2.2 ivfgaslusseganudnuuasdndudivey 3namnunsnsdmindunys Andennanly
i1l Lfinnsivinaneveelsanazhkiad 1NAnAwRsdlrdaNNenUsELNM 0.2 lWURLIAS 3NNTUA19YIN
ANNavIRRINATaILaviaysaulLa R liINn AeuusTaNamzluuTIyiae
2.3 MNUNUNITNAABILUY split plot 911 5 41 lael
. & a v eal PV
main plot Ao vliaveIusIinnNnldlun1sussgraae lawn
n35u3E7 1 ussanazlundadnuianzsusuuiundssdIuiu 4 § AUIAUTY
8 Alansu wa1719ukunasiUaduuudasiuaieuindsun kalrUnenaadvuwazanaasliaineie
Niakle)
353359 2 ussrazlungnimanadin lngldnsenuninenineuussgras ule

U559 8 Nlansu LA UaviumenssauaUuLYeewen i



N35UT59N 3 ymenimatafineiugs MAP udiussgrazadlugauuinussy 8 Alansy
Saungelviatin

n35135% 4 uaralgludidusiuuanseujing DLO laelddaduandnsn 100 nSuse

(%
o

11 10 895 W 5 w1d Heeslivane watdiensanussylungnifiymiegs MAP 9u1aUss 8 Alansy
Saungalviatin
subplot fie sraznarlunsivinw lngdnnsivaeuaunmyn 2 Ju Wunan 14 Ju

< & 1

2.4 fiushwefiaungll 13 ssrgaidoa AnuTuduius 90-95 1esidud duuinsiei

q

ANAINYN 2 U IagATIERAMAINILAEINUNSRaRIaeN 1

3. asRUUTIRAMTIMINEaNF T unssudataziiudnensiuglsaSou auinussy 18 Alandu
3.1 wisudtasiuuafiSeuiing pLo IneldTadausidns 100 nfudern 10 A
3.2 Wuifgnglusseradfivunesaiudiden anmunvninsdminduny3 dadenuaiilsl
fswi lifinindwhatsveddsauazuuas udaudsialidauenUszana 0.2 wufwes 9intudis
yhenuaveadethaznuarayseudRdlimanouyTTyrawgluUTI S
3.3 TNUHUNTINAREILUY split plot $1uau 5 61 T
main plot #ie vllAvesusafusiidlunisussaraiag Tiua
n3U3s7 1 vssawnelusgnimanain Tagldnseansngngninouussanaig auin
U559 18 Alansu udiUaiumenssn e uuuawenid
n3TIRT 2 ynzn¥manainenegs MAP udussgralnzadhugs 1u1aussy 18 Alandu
wazsaungelviativ

(% ¢

N351359 3 winargludidasiuuaiiseuUng DLY laeldTainueidnsn 100 nsusie

] 14

11 10 805 wu 5 ui Hawaglivae udnihnaizaiussyluagndmaiafiniiualgns MAP 9u1a

3

U559 18 Alansu wazdaungsladin

P~ -3 o [y [ [y
subplot AD syagalunsiAusnw IﬂEJ‘lJ’]ﬂﬂGl'ﬁ’Jﬂﬁ@UﬂﬂJﬂ’]WV‘]ﬂ 2 U Wunan 14 Ju

& 1

3.4 fusheeaamgll 13 semgaidud ANUTUdURUS 90-95 Wasliud dun1insien

q

ANAMN 2 Fu lagaszvinan uAgINuNTARedLe 1

LALAZEAIUTN
szeiaan (Sudu - §uga)  : ga1Au 2560 89 fugeu 2562
GRRINTERNTHEE - 915U URAMTIMEINIsndsnIsinuiefivaiy

ﬂaﬁ%’aLLazﬁmuﬁwmmwéﬁﬂmﬁuLﬁmLLazLLUigUmémmamwm

ASHIBINITLN WA



10

8. WaN1sNAaRILazITl
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nansAu (Figure 5) Tszziain1sdnnsaaansiiunetauisnainlatenisusyanas 2-3 Ju



Figure 3 Wash the fruit before packing at the packing house
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(A) Plastic basket (packing size 18 kg)

(B) Packed in foam box cover with crushed ice (packing size 15 kg)

Figure 4 Rambutan packaging for export to neighboring countries

Figure 5 Transport to neighboring countries: Vietnam, Myanmar, Cambodia



13

[

uUen1snaaeseanily 3 nsnnasstes Al

1. Msfinwussyiaeiiiashwaunwwaziaagnisiiudnuiansiuglsaieuy vuaussy 1 Alandu
n13fnwIussiadiiasnwiaunmuazinengnisiiuinuiagiuglsusou vu1aussy

1 Alansy & 4 n35u3T Ao 1) usTNaglumsnImaain 2) ussanawzlugs MAP deuussyasiy

nensmanain 3) ussauawnzluge LDPE wieg nouussylunenimatadin way 4) ussanaigly

v
LY o < A

naeslnuudUaviumesiudsun (Figure 6) udunusnufigamndl 13 e gaidea U1l 16 Ju wuin

9 Y

& a 1

nsgeyidenniin nsusnvinagluussydusiviame 4 nudn nawziussylunaesinud

Wesiwusnsagdeuminiedenasneignisiuinitdesiigaies 0.21 LWasidus wasnawziussqly

9

§3 MAP uazge LDPE 19123 Hiesifudnisgadeuminiedsnasneignisiiuine 0.52 uag 0.75

=

s & o w ! P o a s & & a o .:4'
LWUBTLFUR AINAIAU (Table 1) ?numaLQ']%‘V]‘UﬁiQ:Lu@%ﬂi']‘Wﬂ']ﬁ(ﬂﬂllLUf‘]iLGU‘L«!Wﬂqﬁqmlﬂﬁ]u’]‘WUﬂLQaEJ

A c & & a q' o a da R Y o
QWIE:]@ 5.85 1 UasLgun mLWEJLﬂﬂf\]’mmaLQ’]%VIUii‘iﬂumzﬂi’lwmﬂmﬂ‘VlijN’58UWEJE]’m’1F1‘VDVI<1(§18ﬂ3T1/I’1

LYY

Tinawzduiadveinieldlaenssfawiasnusnugumgisifniy dwabinawisiinnisgaydsuila

'
1 v a A

9 elliflosannlaseainawesiadeniagaiuuenina1eiu trichome 138n71 spintern {Wun1sifia
cglJ A a goj v ! a =< ! (Y 3 = o 4
HunHIlunsAeun wagauzdadiuinlu (stomata) 1INNTIVURIVRINATY 5 W1 Fatuieinlvne
goudeinegnesInsl (@ewa, 2537)
a = ° v A ! < v ! A o J
n1swaguuUasdilaen dmsuddenuazvureanazIEnInanIsiuinwl wudn WeaTamn
L-value #30A1A10@3199098 HatzTiiulugs MAP 7ifld1 OTR 12,000 gnuIARuAmASHOAT1S
wasroTu A1 Lvalue Wwasnasnagn1siiuinwadian 34.47 Fauandliiuindildenvesnziinig

'
aada

Wasuwlaaududuiniatesniingsudisdu (Table 2) Faaanrdastunisiiainzhuun1sindunian

1%

WU maeiivlugs MAP innsiindiinnatesfign (Table 3) dmdunagiiiusnelunaadiy

=B

penimanafin uavge LDPE 1913 fifn L-value uazAipzuuunsiinduinialivnnsieiu diafiuinm

Y

a A

WU 4 Ju (Figure 7) waliziiusnunluge MAP uazq LDPE 191z3 denuazauwnziinising
5 = @ Y a1 o w 1 & ¥ a o
imaiesantes nediraziuy 1.17 wag 2.41 azduu auanu dunainginulungnimaiaind
Waenuavvuinsiaeududuimagulunaainnisiuisiinisgadetiegissiniiluszninanisiiv
$nwn (Landrigan et al., 1994) TneilAnAzuuu 3.08 AvLWUY FuU8T Nawzlduinia 21-40 Wasidud
& da ° [ A ' a LY 4 5 < Y o ! c{' [}
YoINuiY dmsunainziinulundednadariumeiiudvnuuulzdunanudl naleiegdiuuuves
| a ~ Y & o8 v A - 2 8 ) < .

nasainANEsMeINUILIvI R onLsUAsuludimaeg19sINsT (Figure 8)

AMaLtLile Anuwiuilovewmarnzlussninnisfiusnymud nawgiivluasniwaiadin
A < o = = = = H v A ' acd ! o 4 A
iialAuInILILIL KakEiieNaieIINATaLdedIntn 1UINNINTIHATEUEY 10 Wih vinliden
witkazdanuuduilonsonnuudiveswldeniiuuinduniingsuisou lnelidianuwduile wasnasn
918MsNUINY) 10.09 H36u (Table 4) daunanziiiusnelugs MAP g9 LDPE 19123 waznasdliy &

ANPNLULL TR lULANAAUNI9ERR 1RR8RAADATZEEIAINISIAUSAYILYINAU 9.49 9.71 Ay 9.52 1adu



14

ALEU ﬁ’qﬁl,ﬁaqmﬂmamzﬁLﬁu%fﬂwﬂumia;ﬁmﬂuamwu3ﬁmmﬁ(§1’mLLUaa%Qﬁﬂ%mmﬁwaaﬂ%wu
fanusateantanssuveeulyy pectin methylesterase WLag polygalacturonase fidungevaans
wnAuSauUsEneUs Wt vihlrauuiuidovesmaldsunlasinas (O’ Hare et al., 1994)

nstiAazuuy nslieazuuuauiien Msiandufinund wasanureulnesITeIHaIs

FEMINNBNUINBINUD WaLEnnsIuIsTeINsiisInTuilioszeziiain1snusnwuudy (Figure

a &

9) Fufinnnnsadenfiinduszninmaiuinw wisgelsinunaneiiiulugs MAP JA1pzuuu
ANUTAEIVDINAIZTRENIINTINITIU Feansiiusnuindanaanluussadadinatafinazyivannis
a3 o Y v Y Ao a & a s & 3 s
gaudetninled lagluanmussemedaudasiivsinuiweendiaudwazingaisveulneenlengs
HARNaEionsINIglac dawalrgnsinisatgtianas yenandiaunataindsgiedeaiunisseive

Y99UNNHARNALABNAIY (Zagory and Kader, 1988) d1msunisiinnduinunfvednatine wuil Na

A& o

giiusnunlunaestiumunsiinndulnuniifian Wetfusnuiuiy 4 Ju Jeamminnainndes
Trlsfiussuarnzidundesiiu Avliaunsoruiieenld Iufansazanvesieaveulasenludiigs
Auluduamslinainziianduiinund dunawnsiivlungnimanafinuazgs LDPE 1anxg inndu
Anunfideifufnuiuiu 10 fu Fudundufiaunininlsanaiivesnsiiadussnieniaiiuing
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Perforated LDPE bag Foam box cover with crushed ice

Figure 6 Treatment of rambutan packed in different packaging (packing size 1 kg)

%

Plastic basket

Perforated LDPE

4 days 4 days

Figure 8 Browning skin of rambutan packed in foam box cover with crushed ice stored at 13°C

for 4 days
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Figure 9 Rambutan (1 kg) packed in different packaging during stored at 13°C




Table 1 Weight loss (%) of rambutan (1 kg) during stored at 13°C

17

Storage time (days) Average of
Treatment
2 q 6 8 10 12 14 16 treatment
Plastic basket 1.08 242 3.99 5.38 7.49 8.29 8.92 9.21 5.85c¢
MAP bag 0.14 0.31 0.34 0.41 0.54 0.70 0.80 0.88 0.52 ab
Perforated LDPE bag 0.20 0.48 0.42 0.70 0.92 0.92 1.06 1.28 0.75b
Foam box with crushed ice 0.07 0.08 0.14 0.16 0.16 0.23 0.36 0.50 0.21 a
Average of storage time 0.37 A 0.82 AB 1.228B 1.66 B 2.28 BC 254 C 279 C 297C
CV (treatment) = 11.7% CV (storage time) = 15.1%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 2 L-value of rambutan (1 kg) during stored at 13°C
Storage time (days) Average of
Treatment
0 2 q 6 8 10 12 14 16 treatment
Plastic basket 39.86 33.55 31.45 31.15 30.78 29.51 28.17 26.96 25.35 30.75 b
MAP bag 39.41 37.95 38.05 35.39 33.18 32.94 31.77 31.22 30.33 34.47 a
Perforated LDPE bag 39.65 34.82 35.14 32.72 30.96 28.06 2791 2692 25.08 31.25Db
Foam box with crushed ice 39.78 35.48 35.88 33.06 29.59 29.42 27.60 27.35 26.48 31.63b
Average of storage time 39.67 A 35.45B 35.13B 33.08 C 31.13D 29.98 DE 28.86 EF 28.11 FG 26.81 G

CV (treatment) = 2.6% CV (storage time) = 5.0%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 3 Skin browning score of rambutan (1 kg) during stored at 13°C
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Storage time (days)

Treatment
0 2 4 6 8 10 12 14 16
Plastic basket 1.00a A 1.40ab B 3.08d8B 403cC 405bC 500cD 500bD 500bD 500bD
MAP bag 1.00a A 1.05a A 1.17aA 1.61a8B 1.68a 8B 221acC 248aCD 276a D 310akE
Perforated LDPE bag 1.00a A 1.36 ab B 241bC 355bD 445ckE 500cF 500bF 500bF 500bF
Foam box with crushed ice 1.00a A 1.62bB 273cC 392cD 443 cE 463bE 500bF 500bF 500bF
CV (treatment) = 7.1% CV (storage time) = 6.6%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Skin browning score 1-5 : 1= none, 2= browning 1-20%, 3= browning 21-40% , 4= browning 41-60%, 5= browning more than 60%
Table 4 Firmness (N) of rambutan (1 kg) during stored at 13°C
Storage time (days) Average of
Treatment
0 2 q 6 8 10 12 14 16 treatment
Plastic basket 9.31 9.86 10.00 10.07 10.11 10.16 10.29 10.45 10.56 10.09 a
MAP bag 8.94 9.39 9.63 9.76 9.62 9.39 9.68 9.45 9.55 9.49 a
Perforated LDPE bag 9.38 9.68 9.76 9.62 9.94 9.72 9.74 9.78 9.75 9.71 a
Foam box with crushed ice 9.03 9.48 9.75 9.84 9.51 9.45 9.48 9.52 9.61 9.52 a
Average of storage time 9.17 A 9.60 B 9.78 B 9.828B 9.80 B 9.68 B 9.80 B 9.80 B 9.878B

CV (treatment) = 2.5% CV (storage time) = 3.2%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 5 Overall preference scores of rambutan (1 kg) during stored at 13°C
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Storage time (days)

Treatment
0 2 4 6 8 10 12 14 16
Plastic basket 755aA 755a8B 6.50b B 544 b C 444bD 455bD 366 CE 266 cF 266 cF
MAP bag 7.22 a AB 7.66 a A 7.33a AB 6.77a8B 5.89 a BC 6.00 a BC 555acC 5.77 a BC 478aD
Perforated LDPE bag 7.66aA 733aA 717 ab A 6.22 ab B 544 aC 4.66 b D 4.55 b DE 4.22 b DE 378bE
Foam box with crushed ice 7.66 a A 733 aA 589bC 4.44 c C 4.66 b C 4.66 b C 4.22 bc C 411bC 322bcD

CV (treatment) = 9.6% CV (storage time) = 8.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score according to 9-pointhedonic scale from: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like

Table 6 Disease (%) of rambutan (1 kg) during stored at 13°C

nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely

Storage time (days)

Treatment
0 2 4 6 8 10 12 14 16
Plastic basket 0.00a A 0.00a A 0.00a A 400aB 1733 b B 2533 ¢cB 57.33cC 84.00b D 100.00 b E
MAP bag 0.00a A 0.00a A 0.00a A 0.00a A 0.00a A 0.00a A 533 a AB 10.67a B 16.00a B
Perforated LDPE bag 0.00a A 0.00a A 0.00a A 0.00a A 0.00a A 10.67 b B 3200bC 93.33 bc D 100.00 b E
Foam box with crushed ice 0.00a A 0.00a A 9.33b B 2333 b C 2833 cC 33.33cC 100.00dD  100.00cD 100.00 b D

CV (treatment) = 20.0% CV storage time) = 16.8%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 7 Total soluble solids (%) of rambutan (1 kg) during stored at 13°C

Storage time (days) Average of
Treatment
0 2 q 6 8 10 12 14 16 treatment
Plastic basket 19.27 19.83 19.77 19.70 19.70 19.50 19.37 18.77 18.63 19.39 a
MAP bag 19.57 19.60 18.83 18.67 18.53 18.90 18.33 18.87 18.87 1891 ab
Perforated LDPE bag 19.93 19.23 19.23 19.00 19.23 18.87 18.90 19.30 18.47 19.13 ab
Foam box with crushed ice 18.80 19.77 18.90 18.63 18.83 18.60 18.07 18.53 18.80 18.77 b
Average of storage time 19.39 B 19.61 AB 19.18 BC 19.00 BC 19.08 BC 19.97 A 18.67 C 18.87 BC 18.69 C

CV (treatment) = 4.0% CV (storage time) = 2.7%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Table 8 Titratable acidity (%) of rambutan (1 kg) during stored at 13°C

Storage time (days) Average of
Treatment
0 2 q 6 8 10 12 14 16 treatment
Plastic basket 0.49 0.48 0.46 0.43 0.54 0.51 0.50 0.50 0.44 0.48 a
MAP bag 0.50 0.50 0.43 0.48 0.51 0.50 0.51 0.47 0.47 0.49 a
Perforated LDPE bag 0.48 0.53 0.42 0.47 0.52 0.51 0.48 0.45 0.46 0.48 a
Foam box with crushed ice 0.48 0.44 0.45 0.46 0.50 0.51 0.50 0.47 0.49 0.48 a
Average of storage time 0.49 AB 0.49 AB 0.44 C 0.46 BC 0.52 A 0.51 A 0.50 AB 0.47 B 0.46 BC

CV (treatment) = 8.9% CV (storage time) = 7.6%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 9 Weight loss (%) of rambutan (8 kg) during stored at 13°C
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Storage time (days) Average of
Treatment
2 4 6 8 10 12 14 treatment

Foam box with crushed ice 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a
Plastic basket 1.96 2.22 3.44 5.58 6.04 6.85 7.40 478 b
MAP bag 0.00 0.00 0.14 0.73 0.95 1.14 1.48 0.63 a
Biocontrol agent + MAP bag 0.00 0.00 0.21 0.56 0.87 1.00 1.58 0.60 a
Average of storage time 0.49 A 0.56 A 0.95 AB 1.72 B 1.96 B 2.25 BC 261C
CV (treatment) = 34.6% CV (storage time) = 37.2%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 10 L-value of rambutan (18 keg) during stored at 13°C

Storage time (days) Average of

Treatment
0 2 q 6 8 10 12 14 treatment

Foam box with crushed ice 37.09 30.55 27.87 27.41 22.99 20.55 13.16 11.08 23.84 b
Plastic basket 36.79 31.18 28.16 28.95 26.15 22.68 15.33 13.23 2531b
MAP bag 36.56 35.31 32.96 33.89 30.97 32.31 30.55 29.46 32.75 a
Biocontrol agent + MAP bag 36.83 34.67 32.97 31.59 29.50 30.31 29.87 27.64 31.67 a
Average of storage time 36.82 A 3293 B 30.49 C 30.46 C 27.40D 26.46 D 2223 E 2035 E

CV (treatment) = 6.5% CV (storage time) = 4.7%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 11 Skin browning score of rambutan (8 kg) during stored at 13°C
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Storage time (days)

Treatment
0 2 4 6 8 10 12 14
Foam box with crushed ice 1.00a A 1.33a AB 1.83ab B 267bC 400bC 400bC 4.00bC 4.00bC
Plastic basket 1.00a A 1.67b8B 2.00 b BC 233bC 3.17bD 400bE 400bE 400bE
MAP bag 1.00a A 1.00a A 1.33a AB 1.33 2 AB 1.60a8B 1.38 a AB 1.67aB 267acC
Biocontrol agent + MAP bag 1.00 a A 1.00a A 1.50 ab AB 1.44 a AB 1.31 a AB 1.33 a AB 1.67aB 267acC
CV (treatment) = 19.0% CV (storage time) = 15.9%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Skin browning score 1-5 : 1= none, 2= 1-20%, 3= 21-40% , 4= 41-60%, 5= more than 60%
Table 12 Firmness (N) of rambutan (8 kg) during stored at 13°C
Storage time (days)
Treatment
0 2 4 6 8 10 12 14
Foam box with crushed ice 12.03a A 11.45 a AB 1094 a B 10.78 a BC 10.59 ab BC 10.26 a BC 994 acC 933acC
Plastic basket 1218 a A 1096 a B 10.74 a B 10.33a B 9.83 b BC 8.84bC 881bC 722bD
MAP bag 1216 a A 11.31aA 10.88a B 1095a B 11.01a8B 10.84a B 10.30a B 995aB
Biocontrol agent + MAP bag 12.11a A 11.21a A 11.19a8B 10.88a B 11.02aB 11.03a B 10.49 a BC 10.07a C

CV (treatment) = 7.3% CV (storage time) = 5.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 13 Overall preference score of rambutan (8 kg) during stored at 13°C
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Storage time (days)

Treatment
0 2 4 6 8 10 12 14
Foam box with crushed ice 8.67aA 7.83aB 7.83aB 6.67b C 300cD 2.50 d EF 2.83 c DE 217bF
Plastic basket 8.3daA 8.00 a AB 7.83aB 6.83b C 400bD 333cE 250cF 217bF
MAP bag 850aA 7.83a8B 7.67aB 7.00 ab C 650aD 550bE 450bF 367aG
Biocontrol agent + MAP bag 8.67aA 7.67aB 783aB 734 3aC 6.83aD 634 aE 533aF 367aG

CV (treatment) = 3.3% CV (storage time) = 4.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score according to 9-pointhedonic scale from: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like

nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely

Table 14 Disease (%) of rambutan (8 kg) during stored at 13°C

Storage time (days)

Treatment
0 2 4 6 8 10 12 14
Foam box with crushed ice 0.00a A 0.00a A 1.79b B 243 ab B 9.57cC 11.24d D 27.62dE 3526 dF
Plastic basket 0.00a A 0.00a A 141 ab A 337b8B 7.10bC 9.38cD 2521 ckE 3180 ckE
MAP bag 0.00a A 0.00a A 0.19aA 286 b B 296 aC 382bD 6.89bE 17.19b F
Biocontrol agent + MAP bag 0.00a A 0.00a A 0.00a A 1.39a8B 1.72aB 135a8B 332acC 992aD

CV (treatment) = 8.0% CV (storage time) = 12.1%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 15 Total soluble solids (%) of rambutan (8 kg) during stored at 13°C
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Storage time (days)

Treatment
0 2 4 6 8 10 12 14
Foam box with crushed ice 18.63 a A 19.31a A 19.30 a A 19.33a A 18.73a A 18.57 a A 19.16 a A 18.54 ab A
Plastic basket 17.82b B 18.69 ab A 18.90a A 19.13a A 1894 a A 19.03a A 18.87 a A 18.86 a A
MAP bag 18.87a A 18.32b A 18.83a A 18.80 ab A 1843 a A 1853 a A 18.63a A 18.67 a A
Biocontrol agent + MAP bag 18.93 a AB 18.05b C 19.43 3 A 1833 b B 18.20a C 19.10a B 1857 aB 1784 b C
CV (treatment) = 3.5% CV (storage time) = 2.3%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 16 Titratable acidity (%) of rambutan (8 kg) during stored at 13°C
Storage time (days) Average of
Treatment
0 2 4 6 8 10 12 14 treatment
Foam box with crushed ice 0.45 0.45 0.42 0.41 0.43 0.44 0.43 0.43 0.43 a
Plastic basket 0.41 0.40 0.44 0.46 0.44 0.45 0.44 0.44 0.43 a
MAP bag 0.42 0.40 0.38 0.38 0.38 0.38 0.37 0.42 0.39b
Biocontrol agent + MAP bag 0.42 0.38 0.39 0.43 0.38 0.39 0.38 0.42 040b
Average of storage time 0.42 A 041 A 0.41 A 0.42 A 0.41 A 0.42 A 041 A 0.42 A

CV (treatment) = 5.5% CV (storage time) = 6.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 17 Weight loss (%) of rambutan (18 kg) during stored at 13°C
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Storage time (days)

Treatment
4 6 8 10 12 14
Plastic Basket 481 bA 6.07b B 743 b C 8.17bD 11.01 b E 12.11bF
MAP bag 1.25a A 1.38a A 1.16 a A 1.22aA 1.59aA 1.44 a A
Biocontrol agent + MAP bag 1.21aA 1.41aA 1.09a A 1.23a A 1.14a A 1.37a A
CV (treatment) = 11.1% CV (storage time) = 11.1%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 18 L-value of rambutan (18 kg) during stored at 13°C
Storage time (days) Average of
Treatment
0 4 6 8 10 12 14 treatment
Plastic Basket 38.09 29.17 27.45 25.43 20.32 18.66 15.76 2491 b
MAP bag 38.70 34.07 33.03 35.14 30.66 30.79 29.39 33.11a
Biocontrol agent + MAP bag 37.71 34.13 33.46 34.29 31.85 31.79 30.26 33.36 a
Average of storage time 38.00 A 3246 B 31.32C 31.62 C 2761 D 27.08 D 2514 E

CV (treatment) = 5.1% CV (storage time) = 4.8%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 19 Skin browning score of rambutan (18 kg) during stored at 13°C
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Storage time (days)

Treatment
0 4 6 8 10 12 14
Plastic Basket 1.00a A 200a8B 250bC 338bD 400cE 400cE 400bE
MAP bag 1.00a A 1.50a B 1.50a8B 1.58a 8B 1.88 b BC 200b C 300aD
Biocontrol agent + MAP bag 1.00 a A 150 a B 1.50a B 1.50a B 141 a8B 1.63a8B 275aC
CV (treatment) = 11.5% CV (storage time) = 12.2%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Skin browning score 1-5 : 1= none, 2= 1-20%, 3= 21-40% , 4= 41-60%, 5= more than 60%
Table 20 Firmness (N) of rambutan (18 kg) during stored at 13°C
Storage time (days)
Treatment
0 4 6 8 10 12 14
Plastic Basket 1231 aA 11.13a B 10.23a C 9.98acC 9.23bD 8.59 b DE 8.13bE
MAP bag 11.62a A 10.73a B 10.46 a BC 9.96 a C 9.84aC 9.65aC 9.87acC
Biocontrol agent + MAP bag 12.04 a A 11.22aB 10.55 a BC 9.99acC 10.32a C 9.87acC 995aC

CV (treatment) = 4.5% CV (storage time) = 4.6%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 21 Overall preference scores (%) of rambutan (18 kg) during stored at 13°C
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Storage time (days)

Treatment
0 q 6 8 10 12 14
Plastic Basket 850aA 6.17b B 6.00b B 433 b C 4.00b C 4.00cC 267bD
MAP bag 8.17aA 7.00a8B 6.67 a BC 6.50aC 533aD 483bE 367afF
Biocontrol agent + MAP bag 8.50a A 700aB 6.83aB 6.67aB 5.67aC 533aD 383akE

CV (treatment) = 4.9% CV (storage time) = 5.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05

Overall preference score according to 9-pointhedonic scale from 1= dislike extremely, 2= dislike very much, 3= dislike moderately, 4= dislike slightly, 5= neither like

Table 22 Disease (%) of rambutan (18 kg) during stored at 13°C

nor dislike, 6= like slightly, 7= like moderately, 8= like very much, 9= like extremely

Storage time (days)

Treatment
0 4 6 8 10 12 14
Plastic Basket 0.00 a A 1.56 a AB 311b8B 9.84cC 13.70c D 28.00cE 5330 cF
MAP bag 0.00a A 0.16a A 225ab B 3.20 b BC 420bC 10.80 b D 2930bE
Biocontrol agent + MAP bag 0.00a A 0.20a A 1.02 a AB 0.56 a AB 195a8B 440aC 1536 aD

CV (treatment) = 8.7% CV (storage time) = 14.9%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05



Table 23 Total soluble solids (%) of rambutan (18 kg) during stored at 13°C
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Storage time (days)

Treatment
0 4 6 8 10 12 14
Plastic Basket 20.01aB 21.07a A 20.77 a A 20.77 a A 20.70 a A 21.10a A 20.87 a A
MAP bag 2041 a A 20.07 a A 20.00 b A 20.17 b A 18.43cB 1997 b A 19.80 b A
Biocontrol agent + MAP bag 20.16 a A 20.27 a A 1997 b A 19.93 b AB 19.17b B 19.83 b AB 19.60 b AB
CV (treatment) = 1.9% CV (storage time) = 2.3%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 24 Titratable acidity (%) of rambutan (18 kg) during stored at 13°C
Storage time (days)
Treatment
0 q 6 8 10 12 14
Plastic Basket 0.38a8B 037bB 0.42aA 0.45a A 0.42aA 0.44 a A 0.45a A
MAP bag 0.38a8B 0.43aA 034bC 0.40 b AB 0.38b B 0.38bB 0.36 b BC
Biocontrol agent + MAP bag 0.39aA 032b8B 0.34bB 0.33cB 0.37 b AB 0.35b B 0.37 b AB

CV (treatment) = 8.0% CV (storage time) = 7.0%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Packed in foam box cover with crushed
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Packed in plastic basket
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Packed in MAP bag
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13 Goufiint+ng Active B

Dipped in biocontrol agent and packed in MAP bag

Appendix Figure 1 Treatment of rambutan packed in different packaging (packing size 8 kg)



Foam box with crushed ice

MAP bag Biocontrol agent + MAP bag

Appendix Figure 2 Rambutan (8 kg) packed in different packaging stored at 13°C for 6 days

MAP bag Biocontrol agent + MAP bag

Appendix Figure 3 Rambutan (8 kg) packed in different packaging stored at 13°C for 8 days
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Foam box with crushed ice

MAP bag Biocontrol agent + MAP bag

Appendix Figure 4 Rambutan (8 kg) packed in different packaging stored at 13°C for 10 days

Foam box with crushed ice Plastic basket

Biocontrol agent + MAP bag

Appendix Figure 5 Rambutan (8 kg) packed in different packaging stored at 13°C for 12 days
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Plastic basket MAP bag Biocontrol agent + MAP bag

Appendix Figure 6 Rambutan (18 kg) packed in different packaging stored at 13°C for 6 days
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Plastic basket MAP bag Biocontrol agent + MAP bag

Appendix Figure 7 Rambutan (18 kg) packed in different packaging stored at 13°C for 8 days
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Plastic basket MAP bag Biocontrol agent + MAP bag

Appendix Figure 8 Rambutan (18 kg) packed in different packaging stored at 13°C for 10 days

13 BoUidng+ng Active

Plastic basket MAP bag Biocontrol agent + MAP bag

Appendix Figure 9 Rambutan (18 kg) packed in different packaging stored at 13°C for 12 days
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