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Abstract

The effects of 1-methylcyclopropene (1-MCP) combined with modified
atmosphere packaging (MAP) on reduction of chilling injury in longkong fruit were
investigated. Longkong bunches were treated with 0 1 and 2 pl/l 1-MCP for 12 hr, then
packed in PE bag and MAP bag, and stored at 12°C. It was found that the longkong treated
with 2 pl/l 1-MCP or packed in the MAP bag showed delaying of fruit drop, pericarp browning
and chilling injury symptom. Therefore, this treatment was chosen to study of its effect on
physiological changes and activity of enzymes involved with chilling injury in longlong fruit.
There were 4 treatments in this experiment including: (1) untreated fruits stored at 18°C, (2)
untreated fruits stored at 12°C, (3) untreated fruit packed in the MAP bag and stored at 12°C,
and (4) fruits treated with 1-MCP, packed in the MAP bag, and stored at 12°C. Cold stored
fruits were evaluated for chilling injury index, pericarp browning, fruit drop, electrolyte leakage,
malondialdehyde (MDA) content, and the activity of the following enzymes: lipoxygenase
(LOX), phenylalanine ammonia-lyase (PAL), polyphenol oxidase (PPO), and peroxidase (POD)
activities, after 9 and 12 day of cold storage, and 2 days after transferring these fruits to
ambient temperature. The results showed that untreated fruit that stored at 12°C exhibited
a chilling injury symptom after 9 days of cold storage, while the fruits, both untreated and
treated with 1-MCP, were packed in MAP bag showed the symptom after 12 days of cold
storage. However, the 1-MCP treated fruits showed lower chilling injury index and electrolyte
leakage than untreated fruits during cold storage, and lower in pericarp browning after
transferring to the ambient temperature for 2 days. 1-MCP treatment decreased fruit drop in
longkong bunches packed in MAP bag. Lipoxygenase (LOX) activity and malondialdehyde
(MDA) content decreased on day 9 and day 12 of cold storage. The levels of PAL POD and

PPO activity were lower in both treated and non-treated fruits packed in MAP bag. The results
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of this study showed that using the 2 pl/l 1-MCP for 12 hours combined with
modified atmosphere packaging (MAP) decreased chilling injury symptom and fruit drop of

longkong during storage at t 12°C.
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ANHUSANLDUASAED
1-MCP = 1-methylcyclopropene
MAP = Modified Atmosphere Packaging
PE = Polyethylene
MDA = Malondialdehyde
LOX = Lipoxygenase
PAL = Phenylalanine ammonia-lyase
PPO = Polyphenol oxidase

POD = Peroxidase
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2.8 Aangsuaawauldy lipoxygenase (LOX)
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Effects of 1-Methylcyclopropene and Modified Atmosphere Packaging on Reduction of
Chilling Injury in Longkong Fruit

- - - -l - -
nadus Famnifgni” wazefian inpg’

Kulawat wattanachoavapisut™ and Adirek Rugkong'

Abstract

The effects of 1-methylcyclopropene (1-MCP) and modified atmosphere packaging (MAP) on reduction
of chilling injury in longkong fruit were investigated. Longkong bunches treated or non-treated with 1-MCP were
individually packed in MAP bags, and then stored at 12°C for 8, 12, and 15 days. The non-treated fruits without
MAP stored at 12°C and 18°C served as the contral . The results showed that non-treated fruit stored at 12°C for 9
days exhibited a chilling injury symptom, while in both the treated and non-treated fruits with MAP, the chilling
injury occurred after 12 days of storage. Chilling injury index, hue angle, and electralyte leakage were lower in the
fruits with MAP. However, the non-treated longkong bunches showed more than 50% of fruit drop after 9 days of
storage since ethylene accumulated in the bags, whereas 1-MCP treatment decreased fruit drop. The non-treated
fruits stored at 18°C did not develop chilling injury, but they had a storage life of only 12 days because of fruit rot.
Keywords: cold storage, electrolyte leakage, fruit drop
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TasunTvng W 27ausuNIvAsasuLL completely randomized design (CRD) WASATIZHAIRANNNLANFNINATR
o .- ‘

a9Aafelag least significant difference (LSD)

HANISNARNDY
a o - . o . 4 e e o .
maifuiniigaumgi 12 °C dwalisanauiaemassinumnaudenudsanuiuinsiuom 9 fu

X Py L e
uazﬁﬂ'1m‘i@uumur&rmi‘:ﬂmmﬁmwu usnrLsTqasenedluny MAP uasnisldans 1-MCP faurunnsldna MAP
- o . . . . 4
AmsnszaenainaInsazitumutls Tresanasduuanieinsmdsannmaiuineidunet 12 54 utned

da o - Lo
maeaTsaztAiuinEnaseanaduguunil 18 °C Tdiiaentsaskimamig (Table 1)

Table1  Chilling injury index on the peel of longkong fruit after storage at 12°C and 18 °C for 0, 8, 12, and 15
days (1 = na chilling, 2 = few sunken brown spots , 3 = Cl < 25 % of the fruit, 4 = Cl 25-50 % of the
fruit , 5 =Cl > 50% of the fruit),

Chilling injury index

Treatment Days after storage
0 9 12 15
180C 1 b 1 b 1 C
12°C 1 1.8° 2.64° 3.36°
12°CH+MAP 1° 1.24° 1.68"
12° C+1-MCP+MAP 1 1.24° 1.24°
F-teS‘L - % *k L]

Mean values within a column followed by the same letters are not significantly different at 0.05 level by using LSD.

mﬂmmnmnamquwfqumtﬂunmmumua'mmnm'luwnmmmuﬂumaLﬂaﬂnﬂﬂm‘lmwmmnmf

mummﬁammum 15 Tu hgouundi 12 °C mmaﬂmnumuuﬁmnqﬂummuuﬁﬁu-} Ftins1zasnalsEAng
Nagnmazfinummganii (Table 2)

ummnmﬁ&latﬁﬁnmﬁ'ﬂmnﬁ 12 °C fwefl wmmm"lvmmnLﬂﬂan’luummqummquwiwmumauj
'I.mjruvwmsmummamnmlum MAP waznslfans 1-MCP fariunnsldga MAP daaspannisasyiumn i Sauin
IULﬂﬁfmemﬁ'q"lmﬂT.vwnLﬂﬂﬂnnmm’lm'} (Table 3)
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Table 2 Change in hue angle of longkong fruit after storage at 12°C and 18 °C for 0, 9, 12, and 15 days.

Hue angle
Treatment Days after storage

0 9 12 15
18'C 83.14 82.35 76.77
12°C 84.63 83.45 82.08 7791
12° C+MAP 83.15 82.49 81.30
12° C+1-MCP+MAP 84.38 82.62 82.27

F-test - ns ns ns

Table 3 Change in electrelyte leakage of longkong fruit after storage at 12°C and 18 °C for 0, 9, 12, and 15

days.
Electralyte leakage (%)
Treatment Days after storage
0 9 12 15
18°C 15.84" 22857 23.09°
12°C 13.44 24.57° 34.39° 36.36°
12°C+MAP 22.31% 2212° 17.59°
12°C+1-MCP+MAP 19.63° 23.14° 22.36°
F-test - >k ** L

Mean values within a column followed by the same letters are not significantly different at 0.05 level by using LSD.

anmawnaiBnuefiiuluidar wudh nafuiissssnsafunamdaaliimudn
ey wazNMEiAM R Fnaefitun1aluge MAP wuh winiuinsssneadunaumdy inliing
avangefnmiefiauluns MAP T fudniu wnilu 15 saansiuinenig\dans 1-MCP daufunng
dga mapP uﬁmmmmuqqmﬂmﬂﬁm MAP a3t (Table 4) mm"mmawaunw'lumdmﬂluumemmuam
sammmmaummnﬁu Tnanafinineasanaslugs MAP mﬂmmummmmmwﬂmﬂmumwuﬂmwmmurﬁ
ﬂu'| edulaiony nlfans 1-McP danfunnsldge Map wissinsaransenfinmiefiaulugaganiusing
njiamummwammmnaamnmlmun 15 saamafiuinsuied 0.69 % (Table 5)

Table 4  Change in ethylene concentration in MAP bags after longkong fruits were stored at 12°C for 0, 9, 12,

and 15 days.
_Ethylene (ppm)
Treatment Days after storage
0 9 12 15
12°C+NoMAP 0.13° 0.23° 8.44"
a a b
120 CHMAP 0.08 2.69° 252" 14.44"
R 3.3 2.04 22.81
12" C+1-MCP+MAP
F‘test - *& *% *E

Mean values within a column followed by the same letters are not significantly different at 0.05 level by
using LSD.
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Table 5 Change in fruit drop of longkong fruit after storage at 12°C and 18 °C for 0,9, 12, and 15 days.

Fruit drop (%)
Treatment Days after storage

0 9 12 15
18°C 18.35" 20.19° 43.41°
12°C 0 8.02" 13.00° 10.47°
12°C+MAP 50.31° 100" 95.77°
12° C+1-MCP+MAP o* 0° 069"

F'test - * *k EL]

Mean values within a column followed by the same letters are not significantly different at 0.05 level by using LSD.

Fasnlna

ansnaaiunaldidiaddau i"';ui‘ﬂLﬁui“nmluﬂmuﬂﬂﬁ';’wztmmmnwwﬁﬂwuﬂﬁmnnwmmamﬂ?ﬂﬁ
aaanaemmmmmvmwmqumﬂaanummnﬁmummmmunu 12 °C uAn"susanaaansIlungy MAP d1ansn
sasmaiemsazinemeld SeEnsidumeewlasnmusrsmetussanniuioen oam B
gandlaua Lmvmmﬁmmmwuwimaaﬂhm mmvmmnﬁauﬁmmwmamﬂmuwmmﬂnummmwﬂwamnw
wala mauamnefinu Lm"mi‘mmﬁmma (439U, 2544) 'lum MAP fimsavay aﬂﬂumu'lum Nwﬂuummﬁﬁm
TeaNARBNealTEMIALINT A9AAREITUINMIMARDITEY AN LAZAMLE (2553) Fartadh madiuinenda
asnedlugeaiia Nylon/.LDPE gnsnTzaeneiafnmeT R denlite 18 fu WARLINNTURAT YD IHARDING
ma'ﬁam agwlsfaw msldanr 1-Mcp :"mnumﬂdm MAF  gunroRanTvgaseluss ud'nmnﬁui’nm'lﬁ
dleswnans 1-mep LﬂumwuﬂmauumlummummfrmmumaLﬂﬂﬁu (Blankenship and Dole, 2003) Aty nsl4
a7 1-MCP fufumsldge MAP Lﬂmﬁmma.,mﬂ-n:aﬂmmmmmmzmwuﬂqLm:wn'mamqummtmmﬂ
anenesliaghatidezdninm

)
snmsAnmslige MAP anunsotasase s siasinasildlfimmanidng 1-McP uild
Tuge MAP seinmgaetesainnndt 50 wefidud Fenasmudazans 1-MCP rewinluldgs MAP danasnimmga
FIIIBIUAABINGS
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Win e, ﬂnmnm auﬂ:};u UATTIUVINT gINTEAN. 2547. fdmriudioiunnzandwiutanasenes. Uz iTn sy
WhITR AT 4. Trausadivanlug) 9.daman. it 47 WNMAN 2547 um 154. (UnARtia)
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