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Abstract

The effects of vacuum precooling(VP) on the shelf-life of polyethylene film(PE) packaged King oyster mushrooms
(Pleurotus eryngii) during storage at -1'C were investigated. VP was conducted below 0°C ina -1C cold chamber
of 40 minutes, and mushrooms were stored for 30 days in batches of 1kg. The weight loss of the VP-treated
mushroom was slightly lower than that of control. The O, concentrations of VP-treated mushroos, within 4 days
of storage, were 2.44-14.50 % / kg-package/hr, thus higher than control values (2.01-8.19%kg-package/hr). CO,
generation of VP-treated mushrooms, again within 4 days of storage, was 0.47% /kg-package/hr, thus lower than
that of controls (0.58%o /kg-package/hr). The CO,/O, ratio peaked on day 4 of storage in the control group, tbut
no such peak was observed in VP-treated mushrooms. In the VP-treated fungi, lightness was higher, and redness
and yellowness lower, than in controls, at all storage times.. In VVP-treated mushrooms, strength, hardness and chewiness
were significantly higher than in controls, but there were no significant differemces in springiness or cohesiveness.
Softening and breakdown of under-cap wrinkles were observed in control mushrooms stored for 30 days, but occurnred
to a lesser extent in VP-treated fungi. Stipe reticulum tissue vessels in the 30 day-stored VP-treated mushrooms
were relatively well-defined and clear, but were softer and diffuse in the control fungi. The results thus confirmed
that VP after harvest enhanced mushroom shelf-life and PE packaging prolonged storage time. The data will have
industrial applications.
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Fig. 1. Vacuum precooling apparatus for King oyster(P. eryngii).

Abbreviations: S; raw Pleurotus eryngii, VH; ventilation hole, VP; vacuum pump, AF;
air filter.
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Fig. 2. Changes in internal temperature of King oyster(P. eryngii) in the -1C cold chamber by the different precooling methods(left figure),
and effect of vacuum precooling before and post harvest on the weight loss of PE packaged King oyster(P. eryngii) during storage at

-1T.

Abbreviations: PN; natural precooling after package, PF; forced air precooling after package, PV; vacuum precooling after package, UPN; unpackage and natural precooling,
UPF; unpackage and forced air precooling, UPV; unpackage and vacuum precooling, PBH; vacuum precooling before harvest, PAH; vacuum precooling after harvest. Values

are mean of triplicate determinations. Values are mean of triplicate determinations.



ey WAl PE ¥4 A =

o S o
PBHS} PAH
H{H /zg/\]-
7(]‘—)2111'_,] :617(

P 431of A

o] "TK13). & 4719 Aol A
b Aol HolA) gl we,
B A — 58— g E
Aoz ATHY, I 5
}i*ﬁﬂﬂﬂﬂ%ﬂﬂrﬂ
vl A8 R e A /zg tETh w, SEuel 9xo)
aree 428 115$Q%H*§*Zﬁﬂ£ﬂﬂ
R l{ ogo] 2253 3lo]
oAy 39| cold chain system &7Ho] QWE T}
=2

S3ks}el ey F

fok

23] -1TCollA A3ta
Al T Ak 9 %ﬁﬂé L9} CO09] HIE A}
st Av+= Fg. 3?% 2t} 2o Fe AR 1494 gz
T7} 8.19 % [kg-package/hrS LFERA HHA o Y= 14.50
% [kg-package/hrZ A YToNA TEHE7EE ARREH = A4

Az A= WA & 169

o] ol A A5 & F JoH, o|Hg e &
tole dou A% 4971A] YElstth 28y 4Y o] %
0L 7}A]= 1.62-1.69 % [kg-package/hrH 912 518+ 2}o]
£ Ho|x] it olitsletAe] T A A7 4R 71A]
© 2N & FF5 AR 1 o3 TRl
ztolE Ho|x| et Solg A2 Fou 4dA|e] CO,
9] peako] YAIH Oi UrE‘r”E} Z 2T A= CO,0:
H7} A% 4 A7HA] =2 F7Fste] peaks YERY ATH}
O] ZHAsste] A AR717E 52t 0130145 A8k Wi
Aol PAHOZ FTlel= peak T/to] Kol
gutt. olgg A= WA A7 EFES
Zargo g2 AxfAd 719ES YeRATE Kim 5(7)

ok _121

9%

FEol A% Al @7t FA Pl vt s &HEFS
270 Bst.0m T AT E 25-60 mefke/hr

L

2 Y3 110 %/kg-package/hr7}

ofs

g 2reels] A9E A% 4QAAE O, %
LR

o o fo oy

16 10 03
—#— Comntrol - —tr— Control —— Control
——Pracooling 5 —8—Fracooling ——Pracooling
T o 08 4 N
3 % g
17 T 06 F b
- = Y
4 & Py
= R =
w "'\: =~
e £ 04 o)
g e =
] - bl
= o
= A
o
-
o’
DD [:| 1 1 1 1 1 1 1 1 1 1
12345678 91020 123 45678 9510203
Storage days

Fig. 3. Effect of vacuum precooling after harvest on the changes in CO,/O; rate of PE packaged King oyster(P. eryngii) during storage

at -1C.

Values are mean of triplicate determinations.

Table 1. Effect of vacuum precooling after harvest on the changes in the surface color of PE packaged King oyster(P. eryngii) during

storage at -1TC

Storage days

Color Treatments
0 10 20 30
v Control 85.60£137" 84.73:1.02*" 84.23:138" 83.75:1.86"
Precooling 85.691.06"" 85.63£1.15" 84.44£1 01° 85.49<1.10°
, Control 0524000 -036:001%* 022001 -0.13001**
! Precooling -0.532002° 042:003* 043001 044£0,02"°
. Control 11.67:020"° 1345£0.16™ 14.28+0.19* 15.40£0.17*
b Precooling 11.48£0.22° 1233£0.19*® 13.17£0.22"" 1234%0.19*

Values are mean + standard deviations of triplicate determinations, different superscripts within a same row™

ANS: not significant,

9 and a same column®® are significant differences at p<0.05.
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Table 2. Effect of vacuum precooling after harvest on the texture of PE packaged and 30 days-stored King oyster(P. eryngii) at -1C

Treatments’ Strength sz) Hardness(; cmz) Springiness(%) Cohesiveness(%) Chewiness(g)
gt

Control 153.11£28.54%Y 262.10+48.90° 85.67+26.53" 84.30+18.60" 1002920518

Precooling 481.60+59.65 768.85+98.03" 81.85+21.85" 74.73£2045" 284.33+39.55

Values are mean + standard deviations of triplicate determinations, different superscripts within a same row™® are significant differences at p<0.05.
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Fig. 4. Photographs of vacuum precooling treated after harvest and
30 days-stored King oyster(P. eryngii) at -1C.

A . S
Left: control(non-precooling), right: vacuum precooling after harvest.
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Fig. 5. Electron microscopic photographs(horizontal section, x 300)
of 30 days-stored King oyster(P. eryngii) stem tissue at -1C.

Top: the upper part of the stipe, Middle: the middle part of the stipe, Bottom: the Zelg] WA polyethylene film(PE) X7 A7l
lower part of stipe.
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