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ABSTRACT : This study was aimed to find factors responsible for export potential of oyster mushroom through
postharvest treatments including high pressure CO, and anti-moisture pad. Temperature fluctuation during export
simulation induced the condensation of excess moisture resulting in the quality loss due to browning and decay.
Anti-moisture pad was effective on inhibition of browning occurrence in part. High temperature exposure (15°C)
as retail simulation greatly offset the positive effect of anti-moisture pad. Short term treatment of high pressure
CO, delayed the surface color changes as hunter L, a, and b values. There was no consistent tendency in
total sugar and phenolics between treatments. In general, the export potential of small size mush-
room (export size) at harvest was higher than large ones (domestic size). The major factors asso-
ciated with the quality decrease of oyster mushroom during export were moisture condensation in
packages and temperature fluctuation. Further research is required to improve mushroom export
procedures.
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Table 1. Estimated maximum amount of condensing water inside
the packaging container during export simulation

Max. amount of
vapor condensation
. 1
(ug/container”)

Export simulation
(Estimated temperature)

Preshipping storage (3°C) — 14
Packing room (18°C)

Preshipping storage (3°C) —
Loading (30°C, summer season) 35
Loading (20°C, spring, fall season) 16

Marine shipment (0°C) —
Unloading and quarantine
(30°C, summer)
Unloading and quarantine
(20°C, spring and fall)

YOyster mushroom packaging container for export: 1.2 L for 300 g
mushroom.
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Table 2. Effect of pre-shipping treatment of high concentration CO, and moisture absorbent on weight loss of oyster mushroom
during simulated export

" Before Days after shipment simulation”

Treatment .

shipment 0 0+2 10 10+2 20
Export size Weight loss (%)
Untreated 2.88 b” 573 b 7.24 ab 6.76 b 7.90 a 6.72 b
MP 294 b 436 a 747 a 6.40 ab 638 b 536 a
CO,tMP 2.56 a 4.67 ab 6.77 b 622 b 833 a 6.73 b
Domestic_size
Untreated 259 b 514 b 823 b 4.87 b 895 a 590 a
MP 2,62 b 517 b 10.57 a 505 b 8.51 a 6.05 a
CO,tMP 2.12 a 453 a 10.05 a 6.42 a 8.18 a 6.56 a
ANOVA
Size (A) * * ®k B * *
Treatment (B) * * ** * NS NS
AxB NS NS NS * NS NS

YMP: moisture pad, CO,+MP: 100 kPa CO, flushing (2 hrs) before packaging + MP.

?Shipment simulation: Mushrooms were stored at 1°C for 20 days after pre-shipment treatment and examined immediately after shipment sim-
ulation or after exposure to shelf temperature (15°C, 2 days).

Different letters within columns indicated significant difference by Tukey's multiple range test(p=0.05, n=3).

Table 3. Effect of pre-shipping treatment of high concentration CO, and moisture pad on pelius firmness of oyster mushroom
during export simulation

n Before Days after shipment simulation”

Treatment .

shipment 0 0+2 10 10+2 20
Pelius
Export size Firmness (N)
Untreted 047 a” 0.31 ab 0.37 a 0.40 a 0.27 ab
MP 0.74 041 a 029 b 0.36 a 0.36 a 023 b
CO, +MP 045 a 037 a 043 a 042 a 032 a
Domestic_size
Untretde 041 a 041 a 0.43 ab 045 a 043 a
MP 1.02 045 a 037 a 037 b 0.39 a 0.46 a
CO,+MP 043 a 047 a 048 a 042 a 041 a
ANOVA
Size (A) NS kk NS NS kck
Treatment (B) NS * * NS NS
AxB NS NS NS NS NS
Stipe
Export size
Untreted 044 a 035 b 0.56 a 044 a 041 a
MP 0.77 042 a 040 a 037 b 043 a 043 a
CO, + MP 046 a 0.38 ab 0.46 ab 030 b 040 a
Domestic_size
Untreted 0.39 b 0.30 a 0.36 a 0.30 a 0.28 a
MP 0.69 048 a 032 a 037 a 032 a 031 a
CO,+MP 049 a 029 a 0.36 a 040 b 029 a
ANOVA
Size (A) * *x * NS NS
Treatment (B) NS * * * NS
AxB NS NS NS NS NS

Note) See Table 2.
R legends are the same as that in Table 2.
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+MP= 0.32Ne2 HdAHd AEHth MPIAE 69%, H
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Table 4. Effect of pre-shipping treatment of high concentration CO, and moisture pad on external color of oyster mushroom during

export simulation

H Before Days after shipment simulation”

Treatment .

shipment 0 10 10+2 20
Pieus
Export size hue
untreated 74.31 a” 70.52 a 74.91 a 7157 b 73.62 a
MP 66.19 72.39 a 71.60 a 7332 a 7647 a 7342 a
CO,+ MP 74.86 a 7144 a 74.62 a 74.73 a 7294 a
Domestic_size
untreated 72.50 b 70.83 b 80.31 a 76.00 a 75.02 a
MP 63.13 72.83 b 71.80 ab 73.09 b 7797 a 7337 a
CO,+ MP 76.60 a 7292 a 78.84 a 77.74 a 74.46 a
ANOVA
SiZe (A) NS skkok skkok *
treatment (B) ** *EK *k NS
AxB NS kak NS NS
Stipe
Export size
untreated 82.26 a” 82.47 a 83.13 a 7157 b 80.09 a
MP 80.02 83.56 a 80.84 b 81.51 ab 81.40 a 80.72 a
CO,+ MP 83.73 a 82.88 a 80.64 b 81.48 a 8133 a
Domestic_size
untreated 81.07 a 82.54 a 82.99 a 81.60 a 80.33 ab
MP 78.06 81.64 a 8227 a 8225 a 82.66 a 79.55 b
CO, + MP 81.94 a 81.77 a 83.79 a 81.05 a 81.62 a
ANOVA
Size (A) dokk *ok ok NS
Treatment (B) NS NS Ak *
AxB NS * kak NS

Note) See Table 2.
'), 2), 3), legends are the same as that in Table 2.
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Table 5. Effect of pre-shipping treatment of high concentration CO, and moisture absorption on polyphenol oxidase of oyster mushroom

during simulated export

H Before Days after shipment simulation”
Treatment .
shipment 0 0+2 10 10+2 20

Export size PPO (ABS-h"“mg" protein)

Untreated 9.74 a” 13.10 a 10.57 a 991 a 994 a

MP 7.15 9.77 a 871 b 9.49 ab 949 a 8.71 ab

CO, + MP 9.64 a 11.84 a 8.68 b 10.55 a 7.50 b

Domestic_size

Untreated 832 a 940 a 8.99 a 9.58 a 930 a

MP 6.00 853 a 7.16 b 632 b 781 b 6.85 ab

CO,+ MP 882 a 998 a 995 a 9.03 ab 635 b

ANOVA

Size (A) ok Kok *ok *ok *

Treatment (B) NS ok *x * *

AxB NS * ** NS NS
Note) See Table 2.
'), 2), 3), legends are the same as that in Table 2.
T L= PASRTHEIREAR). A el 2 o A% AEE 2] 9 FE o nelth
2 Rofp] WAAE CO, AP TN WE} tha Zo)  PPO B mIMH olF Zashe APl
e Adshs A02 uekkon} selF Azlo] Zo] Al =7le) whE PPO B4 Wk Fole YAt
AFE & A A S Fogh tholle o 2oz 85k (Table 5). Zejub Aubrdol: AgdFrt dojdse
A et Aol Aol AA A FUAR HA 2 F oA ST 53] RojLn] GAE Fod vy
7o wE Aol= FElste] FEEET Wag BAldY  Frkele AFo] FElEdith Ay elle WE 44
ol gk Aol W}t B & Zith ket wAle] AW CO, ¢ A5 MP HEolA F7HEe] AW F£5& F49
FX=(Nichols and Hammond, 1973; Briones et al, A& CO,+MP AgdX BE Z7lste] 43 FIFS
1992), &% (Minamide er al., 1980), 287 2E#ZX~  Ho|x| &t}
(Burton and Noble, 1993) 59| 932 et T3] gl FlEsdEe FEF d7E Aoldss Sk

Table 6. Effect of pre-shipping treatment of high concentration CO, and moisture absorption on total phenolics of oyster mushroom

during simulated export

By Before Days after shipment simulation”
Treatment .

shipment 0 0+2 10 10+2 20
Export size Phenolics(-gl FW)
untreated 597.68 2’ 580.99 b 544.35 a 763.73 a 528.64 a
MP 368.8 540.09 ab 633.71 ab 540.06 a 606.07 ¢ 526.87 a
CO, + MP 425.17 a 692.37 a 62595 a 658.85 b 426.87 b
Domestic_size
untreated 54342 a 597.72 b 782.36 a 636.92 a 568.57 a
MP 435.7 376.54 a 743.61 a 514.04 b 592.02 a 609.36 a
CO, +MP 57597 a 703.32 ab 71773 a 73631 a 604.94 a
ANOVA
Size (A) NS * *x NS HHE
Treatment (B) NS *E *E ok NS
A X B * NS ks ks *

Note) See Table 2.
R legends are the same as that in Table 2.
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Table 7. Effect of pre-shipping treatment of high concentration CO, and moisture absorption on total soluble sugars of oyster

mushroom during simulated export

h Before Days after shipment simulation”
Treatment .
shipment 0 0+2 10 10+2 20

Export size Total soluble sugar(mgg' FW)
untreated 10.25 a” 9.94 a 8.10 a 842 a 6.54 b
MP 5.00 10.58 a 8.89 a 733 a 8.99 a 8.58 a
CO, + MP 5.08 b 893 a 923 a 745 b 586 b
Domestic_size
untreated 7.16 b 8.63 a 1057 a 829 a 7.06 ab
MP 4.99 570 b 930 a 6.71 b 891 a 8.56 a
CO, +MP 10.82 a 9.20 a 953 a 8.61 a 6.77 b
ANOVA
Size (A) NS NS NS NS NS
Treatment (B) NS NS oK NS Ak
AxB ok * * NS NS

Note) See Table 2.
DA legends are the

same as that in Table 2.

Fig. 1. Browning disorder occurred on stipe and pileus of oyster mushroom. Photos were taken after export simulation (20 days

after shipment) and exposure to 15, 2 days.
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