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Ethylene Gas Indicator for Monitoring Climacteric Fruit Ripening

Dong Un Shin and Seung Ju Lee*

Department of Food Science and Biotechnology, Dongguk University-Seoul

Abstract Recently, intelligent packaging of foods has been increasingly developed in response to the growing interest
of consumers in checking food quality. Indicators, an important element in intelligent packaging, change color to detect
specific substances or indicate food quality changes. Gas indicators can be built into food packaging to detect volatile
substances that are released when food quality changes. Ethylene gas is produced as climacteric fruits ripen. Climacteric

fruit ripening results from a rapid increase in ethylene production and respiration. In the case of packaged fruits, the eth-
ylene gas concentration in the headspace is closely related to the ripeness of each fruit variety. If an ethylene gas indicator
that can be used in fruit packaging is available, the consumer will be able to eat the fruit at the optimal time. In this paper,
the characteristics and pros and cons of the ethylene gas indicators developed so far were analyzed by reviewing various
types of indicators such as metal reduction-based indicator, fluorescence-based indicator, pH indicator-based indicator,

and liposome-based indicator.
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Table 1. Ethylene production of various types of climacteric fruits; taken from Alders?® (with additions)

Ethylene production rate

0.01-0.1 ppm kg! h!' L

0.1-1 ppm kg!' h!' L

1-10 ppm kg' h! Lt

>100 ppm kg h! L

Various types of
climacteric fruits

Guava
Kiwifruit
Quince

Banana
Tomato
Fig
Plum
Honeydew melon
Jack fruit
Lychee
Mango
Mangosteen

Aricot
Avocado
Pear
Papaya
Peach

Apple
Cherimoya
Passion fruit
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Table 2. Characteristics of ethylene gas indicators

Ethylene indicator material Carrier .SForag(.e . lelt.Of Color c.hjange Reference
conditions in air | dectections capability
Filter paper(50,
. . What .
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1nd1]c;gol§(CR(chlor(l)phenoll red), Porous silica Need to Color
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BXB(bromoxylenol blue), AL(alizarin)7} AF&% At 2}
pH AA19FS TBAH(tetrabutylammonium hydroxide) S
b 0:1, 1:, 2:1, 3:1, 41 HIER et I 25709 A
AAE AFste] g 7E~ F%(0.5~50 ppm) ¥ 39
Mo g veRd 4 AT sEAITE AHacid) B olE @7}
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3}ebx|.0 & 4=2]7 (chemical modification) PDA(polydiacetylene)
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o 2g]éte] PCDAS] 71254715 WYPAIA -SH 715
7¥sl9ith. PDA/-SH 8] 2&3} 7) &4 (chitosan)?} 4F &3
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ZAAIE 200, 400, 600, 800, 1000 ppm F=<] o7}
2 X5 B}

&

i
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7‘]"]74]-4 ASEAR Fetg FuE ol&F E8Ed,
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qeal7kaes A8 T GAZA AL 1 ppmollA
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=o u 7LT:E 7]_2:1 T;}-O]ZB‘]— -54\1__4_010“ 243_67- /‘ 011;}:5
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St Xq*q-ff]'ﬂ o] Aol AU,

pH AAF &8 AAAE wHgAo]l =& o] St
3 pHANAE g3t ogallzkz 9 CO 7kl o)
al ARl SAvolH = Alged = 23T NO,, SO,, H,S
9} 7+ back-n-bondingE A B3} RAA 7} HE-S-5lo]
Uehhe Apsta oE AAAS a3 T dgdst
2 FAo] mE Ak o] oYL Tl A8
A AEFA <l dolE R FRAFA o] "ol

ZxE &8 AAA B3 ofd 7HE e FEE
A5t AAA L] WG MRSt e 200 ppme
=7 X HATES 600 ppme] AlZHE A HAFER
10-200 ppme] B 9)¢] At TS 2247719 §F

A7k SlERE wle] IgieR,

g, ST EEl E8 AAA] F ARAR P8l JHE
Si0,2} 30PDDA(polydiallyl dimethyl ammonium chloride)
of tigzol A& A% De) PVASE 2 FEAE
carrier® 83+ 228l A4 FEjE AEo] 4o H
9% S AT PVA B 1 2)e] Eejul} ey

o 7rgude) Agas A B ol ol
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>
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