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Influence of long-term freezing and thawing conditions on the taste and
content of chemical ingredients in log-cultivated fruiting bodies
of shiitake, Lentinula edodes™

Akiko TasuchHi and Emi Sakuno

Abstract

The harvest season of fruiting bodies of shiitake mushrooms (Lentinula edodes)
cultivated on logs in the open air is from late autumn to spring. To identify optimal
conditions the long-term storage of mushrooms, we investigated the impact of mushroom
freezing on the edibility and ingredient composition, such as levels of free carbohydrates and
5'-guanosine monophosphate (5'-GMP). Frozen shiitake mushrooms were thawed by
following methods: microwave treatment, steaming, soaking in running water, and boiling.
Running water thawing was found to be the most suitable method, in terms of especially
overall taste balance. The state of mushrooms before freezing affected the sensory
evaluation, e.g., moistened fruiting bodies were assigned a relatively high rating, whereas the
ones briefly spin-dried before freezing displayed lower quality. Glucose content decreased as
a function of the freezing time. There was no significant change in the fructose, trehalose,
and 5'-GMP levels with increasing freezing time. In a comprehensive evaluation of
palatability including samples that had been kept frozen for more than 1 year, those frozen
for 3 months were assigned the highest rating, whereas those frozen for 1, 12, 13, and 15
months received approximately equal ratings. Our results suggest that a long-term freezing
followed by appropriate thawing may preserve high-quality in shiitake mushrooms.

Key words: freezing shiitake, thawing, palatability, free carbohydrates, 5'-guanosine
monophosphate (5'-GMP).
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Fig. 1. Content of different ingredients in frozen fruiting bodies of shiitake after thawing by various methods.
Thawing conditions were as follows: microwave treatment at 100 W for 5 min, microwave treatment at 500 W for
1 min, steaming for 5 min, soaking in running water for 10 min, and boiling for 3 min. Each histogram represents
mean * SD. Different letters indicate the significant differences after Tukey-Kramer test (p <0.03).
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Fig. 2. Sensory evaluation of different preparations of shiitake fruiting bodies. Each sample was kept frozen
for 4 months and then thawed by soaking in running water.
*The number of panelists who answered "the best" for each evaluation item is indicated.
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Fig. 3. Content of ingredients in different preparations of shiitake fruiting bodies. Refer to Fig. 1 for symbols
and to Fig. 2 for samples. In all instances, mushrooms were kept frozen for 28 months and then thawed by
soaking in running water. Different letters indicate the significant differences after Tukey-Kramer test (p < 0.05).
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Fig. 4. Sensory test on shiitake fruiting bodies kept frozen for various periods of time.
*The number of panelists who answered "the best" for each evaluation item is indicated. Total panelists: A:
n=14, B: n=19. In brackets, the dates of collection of fruiting bodies from their logs.
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Fig. 5. Physical properties of shiitake fruiting bodies kept frozen for various periods of time. A needle-
shaped jig of 5 mm in diameter was inserted into each sample cap using a universal tester, EZ Test (Shimadzu).
Max test force: maximum point of test force (newton). Elastic modulus: the range of test force was 0.1-0.2 N.
Energy/thickness: total evergy per sample thickness necessary to pierce. Different letters indicate the significant
differences after Tukey-Kramer test (p < 0.05).

11



HERF - 15 2 A

T2V EEH, 1 F1PAGHE, 1E3 0BG
TN ENENFE—FEH HICERENZL DT
H5H. WEOREBT 3 »ARGHT » 7T ERE
FEMAME . BEORERIZB VT L F—H I
AN/ 14E 3 D AGEY » 7 IVIZEREETAlAS i
ko772, 2%, SEOEREHMG RIS A
& OO v MIEIFE L TW BT REDH - 72
7o, AERABEMICGHEPIBOA TR T 22 &
WCTEhholz. HHEAMHMORLR LY T
122V, SR Z#i— L CERERBR % FEE 9
LOIEHEETH B DS, FHEEICIILE D4 DS
HHrERbND, TF, 14 1FI1PABLT
VAE3 2 AW dli o 7T E W KRER L, #FHl
PO LTLE- W REMA D 5. KENTIED

L&, R, BED I ERMOGHEY TV LD D
B, BOLEL3AGHY Y TV ERRE
EEMIRTES., T/, BWLEIZBWT1I»AH
wEHRYTvE, LE LFE1DH, 1E32H
HHT Y TNV OEFHIE IV IT L RER WS
ERS, 1EUEORGHEREHRD, DR
BIZFEEFEORBH TR TErLEZ LN Z
NEMERT A720121%, # 0 ELORBESLET
H5b.

WA DR 2 D YR DR AT R R % Fig.
61ZRY. TIVITF4+ AL, 5-GMP, BLU
IN YTy ERICHEHEAEIC L 2 EFER S
oz, BEHEREHCOWT, FHS (1987) 12X
bE 6 AME TCORBRAETIIELS L &

L0, BREEBRICBIT A 1 EULHHEY Y 70V TS, 7va— AR 2512
237 (1FRVELLSAY A MY 2451 CEEPERILL PLrho—2id, AEEER
Fructose Glucose Trehalose
1.4 - 124, 140 -
1.2 | 10 - 120 +
= 17 2841 a z 1901
o 0.8 1 o 5| ab b a 80 1
206 - 2 2 60
(o)) (o)) 4 (o)}
g 0.4 1S £ 40 A
0.2 A 2 1 i% 20
! 1 . 0 Ltz 0 bl
0 1 3 12 0 1 3 12 0 1 3 12
Freezing period Freezing period Freezing period
(month) (month) (month)
Ergothioneine 5'-GMP Eritadenine
2.5 4 3.5 4 2 A
3 4
2 4
. i - 1.5 4
2 5 229 =
a 2 a 2 a 4|
2 4 ] 2 1.5 1 2
CED g’ 14 g 0.5
0.5 1 0.5 - '
0 0 0
0 1 3 12 0 1 3 12 0 1 3 12
Freezing period Freezing period Freezing period
(month) (month) (month)

Fig. 6. Content of different ingredients in shiitake fruiting bodies kept frozen for various periods of time.
See Fig. | for symbols. Different letters indicate the significant differences after Tukey-Kramer test (p < 0.05).
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