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Effect of 1-methylcyclopropene and microperforated film packaging on postharvest
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ABSTRACT: This study was carried out to investigate proper modified atmosphere condition of king oyster mushroom (Pleurotus
eryngil) during cold storage and distribution. King oyster mushrooms were divided into two treatments: 1 pL/L 1-methylcyclopropene
for 20 hours at 0°C (1-MCP), while the other treatment was left at 0°C (control). They were packaged with 30un oriented polypropylene
(OPP, 1238.0 cc/m?-day-atm O2), and microperforated (MP3, 3179.9cc/m?-day-atm O2) film. Quality and sensory evaluation parameters
of weight loss, stem firmness, skin color, off-flavor, overall quality were monitored after 3, and 4 weeks storage at 0°C and plus 3 days on
the shelf at room temperature. 1-MCP treated mushroom packaged with MP3 film kept 3.6~10.9% O:and 9.0~13.3% CO: concentration
in the bag during storage, and showed high overall quality at 4 weeks storage at 0°C + 3 days on the shelf at room temperature because
of the lowest development of off-flavor, stem discoloration, and cap softening among the treatments.
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Table 1. Values of oxygen transmission rates of packaging films.
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Fig. 1. Changes in 02 and CO2 compositions within the packages of
king oyster mushrooms after 1 day, 3, and 4 weeks storage at
0C depend on 1 /L 1-MCP treatment and packaging films.
Values are means=*standard errors of three replicates.

x

vy

o,

¢
P

24
ol

]_

xP;q.]
=

o

u
2

s UER Sl 18Y, 1-MCPe}
Aot F7hE= Aol Zpo]7t Qlof A
27| 21%°04 A7 19 ¥ OPPEE 242
.04% Q4 ©] B3t 1-MCP g% 2.3%=
FEE Hal, MP3ZE 29| A= FAE
2.4% A% ©] v|ske] 1-MCP A 2lof 23] 10,9%S =it}
a2y, A% 219 F 1-MCP A& & MP33 53 Al¢jstaL
= BF Akt 548 daste] 0%l 77k =5
ojAkelErA FEE AAZ7] 0.03%0 4 HAF ST slo] A%
1Y & = AEof|A 9nolto F7kedal A4 21d &
A OPPEEL 23 9%& Z7lslgon, zF W27 y)
1-MCP A &]of &fsto] ojilaigta 5k S7h= AAIH AL

= ofl

=)

PN

J
]

ot

rr

) M
o

N

oo Pofd oox

B Ho off
1
_>1'1_'4

H
flo

Oxygen transmission rate®

Films? Thickness (um) (cc/m? - day - atm)
OPP 1238.0+7.0
MP3 3179.9£131.5

20PP: oriented polypropylene film, MP3: microperforated film; °Measured at 23+2C.
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Fig. 2. Scanning electron micrograph of micro hole on the surface of
microperforated (MP3) film. (X2000)
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Table 2. Changes in weight loss and stem firmness of king oyster mushroom after 3, and 4 weeks storage at 0°C and plus 3 days
on the shelf at room temperature depend on 1 /L 1-MCP treatment and packaging films.

Weight l0ss(%)

Stem firmness (N)

Storage period

Storage period

1-MCP Pacfl;s:r?ing 3 week 4 week 3 week 4 week
Days on the shelf Days on the shelf
0 3 0 3 0 3 0 3

control OPP 0.4 & 1.0a 09a 34a 3.6b 3.8a 39a 35a

MP3 1.1a 1.1a 0.6a 3.1a 4.7 a 4.1a 43a 3.8a

1-MCP OPP 0.3a 0.9a 0.8a 1.8a 3.9ab 4.0a 4.1 a 3.8a

MP3 0.7a 1.3a 0.8a 1.8a 45a 45a 4.1a 3.8a

Significance

1-MCP (M) NSP NS NS NS NS NS NS NS
Packaging film (P) * NS NS NS * NS NS NS
M X P NS NS NS NS NS NS NS NS

aMean separation within columns by Duncan’s multiple range test at p = 0.05.

5.~ Nonsignificant, or significant at p < 0.05 or 0.01, respectively.
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Table 3. Changes in stem surface lightness and browning rating of king oyster mushroom after 3, and 4 weeks storage at 0°C and
plus 3 days on the shelf at room temperature depend on 1 xL/L 1-MCP treatment and packaging films.

CIE color (L*) Browning index?
Storage period Storage period
1-MCP Packading 3 week 4 week 3 week 4 week
Days on the shelf Days on the shelf
0 3 0 3 0 3 0 3
control OPP 89.5 a° 86.0 a 86.9 ab 85.9b 39a 2.3b 1.7b 20b
MP3 88.9a 86.2 a 84.6 b 87.3 ab 3.8a 3.0ab 2.7a 28a
1-MCP OPP 89.3a 86.5a 88.2a 87.0 ab 40a 3.3a 3.0a 3.0a
MP3 90.0 a 87.7 a 87.2 ab 88.0 a 39a 35a 2.8 a 2.8a
Significance
1-MCP (M) NS * * * NS ** * *
Packaging film(P) NS NS . * NS NS * *
M X P NS NS * * NS NS * *

aBrowning rating: 5 = none, 3 = moderate, still acceptable, 1 = severe, not salable.
®Mean separation within columns by Duncan’s multiple range test at p = 0.05.
NS Nonsignificant, or significant at p < 0.05 or 0.01, respectively.

Table 4. Changes in off-flavor rate of king oyster mushroom after 3, and 4 weeks storage at 0C and plus 3 days on the shelf at
room temperature depend on 1 xL/L 1-MCP treatment and packaging films.

Off-flavor rating? Overall quality index®
Storage period Storage period
1-MCP Peckading 3 week 4 week 3 week 4 week
Days on the shelf Days on the shelf
0 3 0 3 0 3 0 3
control OPP 1.5a° 2.8 a 3.0a 3.3a 57b 40b 30c 2.7¢
MP3 0.2b 0.8b 0.0c 20D 6.3 ab 50a 40b 40D
1-MCP OPP 0.2b 0.8b 0.7b 1.0c 70a 53a 50a 400D
MP3 0.0b 1.2b 0.0c 1.2¢c 6.7 a 57a 53a 50a
Significance
1-MCP (M) o o o o * o o *
Packaging film (P) * * * * NS * o o
M X P * ** * NS NS NS NS NS

aOff-flavor rating: 0=none, 1=slight, 2=moderate, still acceptable, 3=strong, 4=very strong.

°Qverall quality rating: 9=excellent, 7=very good, 5=good, limit of marketability, 3=fair, 1=very poor.
°Mean separation within columns by Duncan’s multiple range test at p = 0.05.

NS Nonsignificant, or significant at p < 0.05 or 0.01, respectively.
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Control

OPP MP3

Fig. 3. Appearance of king oyster mushrooms after 3 weeks storage
plus 3 days on the shelf at room temperature depend on 1
u /L 1-MCP treatment and packaging films. OPP: oriented
polypropylene film, MP3: microperforated film.
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