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Effect of Packaging Methods on Enoki Mushroom Qualities
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Abstract

To develop an Enoki mushroom packaging method, mushrooms were stored at 1°C for 12 days after passive MAP
packaging (PM), vacuum packaging (VM), and gas flushing packaging (AM), after investigation of film thickness
influences on respiration rates and gas compositions (LDPE films 20, 40, and 60 m in thickness were tested).
Enoki mushrooms had respiration rates of 26.4 mL COu/kg/hour at 0°C, 80.0 mL COu/kg/hour at 10°C, 130.9
mL COu/kg/hour at 20°C, and 130.9 mL COu/kg/hour at 30°C. A film thickness of 20 m was chosen for further
tests to maintain the oxygen concentration above the minimum growth level; the thinnest film offered a higher
gas transmittance rate than did the thicker films. No anaerobic respiration was evident over 12 days of storage
using any packaging method, with the exception of VM. AM, using a high concentration of CO,, restricted respiration
rate. Mushrooms packaged using the VM method showed the greatest weight loss and extent of discoloration among
the packaging methods tested, followed by AM mushrooms using 50% CO,/10% O, /40% N,. Mushrooms packaged
by the VM and PM methods developed a serious off-flavor after 2 days of storage, and a high stipe elongation
rate after 5 days of storage, respectively. However, AM using 50% CO,/10% O, /40% N, of various gas ratios
tested, allowed Enoki mushrooms to be maintained for up to 12 days without development of off-flavor, discoloration,

or moldiness.
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Fig. 1. Changes in respiration rate of Enoki mushroom depending
on distribution temperature.
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Fig. 2. Changes in CO; content inside package of Enoki mushroom
packed with different LDPE film thickness during storage at 1°C.
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Fig. 3. Changes in O content inside package of Enoki mushroom
packed with different LDPE film thickness during storage at 17TC.
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Table 1. Physical characteristics of LDPE film used by this
experiment

CO, transmittance O, transmittance

Kinds Thickness(um) coeff.(mL/m’sPa)  coeff.(mL/m’sPa)
LDPE 23.842.35 4.54x10-8 1.45x10-8
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50 ¢ —w— AM(50:10:40)
—&— AM(25:20:55)
—m— AM(25:10:65)
40 o
€
%, 30 4
8
20 o
10 4
0 T T T T T T
0 2 4 6 8 10 12
Storage days

Fig. 4. Changes in CO; content inside package of Enoki mushroom
packed with different packaging methods and gas ratios during
storage at 1T.

PM = passive MAP; AM=active MAP. Figures in parenthesis referred to the ratio of
mixed gas and placed in order of concentration of carbon dioxide, oxygen and nitrogen
gas.
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Fig. 5. Changes in O content inside package of Enoki mushroom
packed with different packaging methods and gas ratios during
storage at 1TC.

PM = passive MAP; AM=active MAP. Figures in parenthesis referred to the ratio of
mixed gas and placed in order of concentration of carbon dioxide, oxygen and nitrogen
gas.
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Fig. 6. Changes in weight loss inside package of Enoki mushroom
packed with different packaging methods and gas ratios during
storage at 1T.

PM = passive MAP; AM=active MAP. Figures in parenthesis referred to the ratio of
mixed gas and placed in order of concentration of carbon dioxide, oxygen and nitrogen
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Table 2. Changes in color of Enoki mushroom packed with
different packaging methods and gas ratios during storage at 1°C

. Gas Gas Gas Gas
Vwm - Pasive - qhonty spind) 5205 (Q5i069)

L 80701 803101 807301 807301  80.7301 807301
0 a -1214002  -126:02  -121202  -121202  -121202  -121202
b 1018:01 1L12¢00 101801 101801 101801  10.18:0.1

L 7824:01 7700:01 8144101  785:01 8014201 7713401
2 a -15%:04 174204 -163104  -l6104  -162104 L7204
b 8902 103802 127402 916202 123:02  1125:02

L 83401 7777:01 7961101 791601 7964201 19620
5 oa 1501 -162:01  -17401 158001 15101 -1.03120.1
b 102302 916:02 1192402 1083202  1057:02 932402

L 8L12:03  7881:03  77.00t03 7921103  804t03  7875:03
T a2 -148102 07602 -198:02  -195t02  -145¢02 157402
b 1052403 121703 109103 96203 95103  1LI5:03

L 8189102 816802 804102 7849102 7848202  8044£02
9 a 134402 12802 -146102  -144402  -L14202 094202
b 1025:01  868:0.0  1147:01 9940.1 1048:01  11.09+0.1

L 795801 7818:01  7689:01  7819+0.0 758201  76.75:0.1
2 a -18403 -175:03 2303 21303 059103 17803
b 1L12¢001  1223:01  1181:01 1175101  1267:01 124401

"Figures in parenthesis referred to the ratio of mixed gas and placed in order of
concenttauon of carbon dioxide, oxygen and nitrogen gas.
MValues are meanSD.
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Fig. 7. Appearance of Enoki mushroom packed with different

packaging methods after storage of 9 days at 1T.

Figures in parenthesis referred to the ratio of mixed gas and placed in order of concentration
of carbon dioxide, oxygen gas.
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Table 3. Changes in sensory characteristics of Enoki mushroom
packed with different packaging methods and gas ratio during
storage at 1C

Character- ) Storage days
P Treatment
1stics 0 2 5 7 9 I
WM B WIT
PM - - - _ B} n
AM(50:20:30)
Odor
AM(50:10:40)
AM(25:20:55) - - - - B +
AM(25:10:65) - - - - B +
VM - - + o+ +H
PM
AM(50:20:30)
Color
AM(50:10:40)
AM(25520255) - - - - - ++
AM(25Z 10265) - - - - - ++
W - - + b
PM - . - _ _ n
AM(50:20:30)
Texture
AM(50:10:40)
AM(25:20:55) - - - - _ +
AM(25 1065) - - - - - ++
™M - - - - - +
PM - - - _ _ n
AM(50:20:30) - - - - B n
Moldiness
AM(50:10:40)
AM(25:20:55) - - - - _ n
AM(25:10:65) - - - - i, n

UPM = passive MAP; VM= vacuum packaging, AM=active MAP. Figures in parenthesis
referred to the ratio of mixed gas and placed in order of concentration of carbon
dioxide, oxygen and mtrogen gas.

D4++ : very bad , ++ : bad, + : normal, - :good.
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