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Changes in antioxidant activity of processed edible mushrooms
stored at room temperature and low temperature

Gi-Hong An, Jae-Gu Han, Ok-Tae Kim, Jae-Han Cho*

Mushroom Research Division, National Institute of Horticultural and Herbal Science, RDA, Eumseong 27709, Chungbuk, Korea

ABSTRACT: This study investigated the changes in the antioxidant activity, nitrite scavenging activity, and A-glucan content of
processed raw materials (Pleurotus eryngii, Pleurotus ostreatus, Lentinula edodes, and Flammulina velutipes) brought about by
storage at room temperature (20-25°C) and low temperature (4°C). The results indicated that DPPH free radical scavenging
activity was the lowest in air-dried and roasted samples that were stored at room temperature k with the exception of the air-
dried samples of P eryngii and L. edodes. For total polyphenol contents, all roasted samples of the edible mushrooms stored at
room and low temperature decreased compared with the samples pre-storage, except for the air-dried samples of P eryngii, P
ostreatus, and L. edodes. Furthermore, the ferric reducing antioxidant power and reducing power of the air-dried and roasted
samples stored at room temperature and low temperature tended to increase compared to that before storage. Moreover, the S
glucan content in the air-dried and roasted samples stored at room temperature was significantly lower compared to that before
storage, as well as to that in the samples stored at low temperature (p<0.05). The results of this study may help predict the
degree to which biological activities in processed edible mushrooms change when stored at room temperature and/or low

temperature conditions.
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HA2 4 opn|iAt, @A Br)ds) e Fa%h
QUEE TF BRAT oo Ao w3}, ¢
o] HRlo] He= S AR AshiE 55 dAlste] At
3} 2EYERRY AAE Bk s S48 7
3 It} (Barros et al, 2007; Cho et al, 2014; Hossain

et al., 2003; Lillian et al., 2007; Manzi et al., 2001). 5=
F QAo AY75S ST &5 7kl HE=E
s o TSkl do] &+, dvteld s, FFS T

oFe)d a3yl dedA St (Chandrasekaran et al,
2011; Kim et al., 2015a). ©]¢} 72+o] WAl o8] 714
ojgt 5 Uehle AeEd AEEel EAlgt=
o] WAHA A7 AEFSRE R ETT ZokRiT.
A9k AL HALS] iR WAl o R 2R T2
HIE 3L 9lom 7hg2lF o 29 A= mH|gh A4 o]
(Jo et al, 2009).
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F& A8 TR e B AR Al mE itk 24 ¥st a5

) wAaRle) A% AABA el AZA 2
H(AHP)S W3 Az}, waliele] Ry $A%9E 4
Z 9 uRRE] 19, 7Hg o 2912 BAHgen,
AR A5 AR BF 7154 WAES AL 5 O
B EEe] Y W AN 9 2H% EAF EdE

S}
=i

o ste AE AFNEY] HeAS AEIATHYe
et al, 2019). =3+ =] AN S] dgow
o] FAHo] F 528 FE2AA LH}
At sEste] Begk wAlEo] ozt MAlL
o= 3 AT ARIA I wstofol Ik 8
(Lee and Seo, 2005).
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2016; Lee er al, 2011). |3 @S FHap wAlE
o] o3y 7HA] gt ST ES o8-S AEYUE ¥ Uyt
A EFES] &&= HAF F7kekal vk (Park, 2008). &
A7 MA 75 E o8-8 MAAE, 2R, 7}
=5, %, 1F 5 o8 rFEAIEEe] A =L Q)
Oup, AAE AFES UIFE =g, o], gFol T
o] AWALE TAHOE AL B AEZS A7) 4
g 2%, A, AT Foll ek A7 F=E o] Fo]
A3 ATHKim et al, 1995; Kim et al, 2015b; Kim et
al., 2016; Lee et al, 2011; Oh et al, 2013). AA7}A|
HA 7B e 7 A T FEEE A8
WA Aegd Aawistel 45z ¢ 22 WHS
o]-§3t A Aed W FFEEY] Wzt i
A77F Y Eo] YO (An ef al, 2020a; An et al,
2020b; An et al, 2020c), 7= ThFRE BIA 5
o gt & 4 7, 7154 AEUEEA] A
2 AR T ¥ish, A E FHEEA Tl gk e}
BW7he wH gk Aol

2 Ao WA TR A FollA A%
2o ok 7 dEe] FEARY HekE dolry] flst
of oA AHE 9 IA =T} = A GHAR] S
2] (Pleurotus eryngii), =E}2] (Pleurotus ostreatus), ¥
(Lentinula edodes), ) (Flammulina velutipes)®] 837
Z 9 B2AES 33 VYRS R e E A2
A7 370 o A5} A7 Ao AR Aegd A
o] HstE dotir] flete] A T

M= 3 &

i3

AMEN=
E Aol AL EElR (P eryngii)= S=ERE] 23,
“Eel2](P  ostreatus)= FFLER] 2%5o|H, FI(L.

edodes)y= 2FZ701, B Ol (F velutipes)S AH&-3F3 2 H
A8 AR = 2 WA Al w7l Elste] AF
ste] Ade] o] &3kt

AEH= o EAE X

7} 2 gl Al e EFAZE A AR F
ol 2]#FA%7] #¥(LUEQUIP, LD-918TH)S AH&-3lo]
65°CollA] 48417 ZAxE FPslth. 228 AEe =
oA A" PFe] gl gol o]&HE M= 2
2~ 7] (common rotary drum type roasting cooker,
CR)E ©]g3le Z2H AEE Fsidtt. 228 A
ol ZF MAl AR 1,400 g& 7mm 7|2 AEg H,
25 o] &3 Ui dF AR NN 2R E 45°C, &
T 2% 55°CE 30417 Bt 123 ARE AR &, 1Az
e 25E 60°C, 255 70°ColA 12417k 23} A=
Z st WAA R FEES T%E FAARAT. 13
2 22F AxAFE AR HAAEE 170°Co] 2=o0|A]
15 rpm/min®] 3I|HEH &S5 271 slol|A] 228E Pt
Rom, 7] MAAIE U oJife] o] 35712 S8
sl7] AlFste] EstEl= S AX Awst d w7iR

228 9)2 Fasisic.

=
¢ 7 IFEZ71(QV-100)E ©]&

FEZ oI 2y EFE ARG AlEE E2
gk Yo 5 20~25°Ce] A2 (room temperature)©llA]
A7F Ao, Xy £4E AAF AEs E9
¢ wkof] Y2 F 4°Ce] YAkare) 3757k Attt

o
w 2 o

(EYELA, Japan)Z o]&3}o] F=3}
Fe FF 1 mgmlZ 3|43t 7F £

DPPH 2iC|Z
activity)

DPPH (2,2-diphenyl-1-picrylhydrazyl) 2}tz 27184
< Blois (1958)%] W& wdste] A, aiks)
%) F& o|#4+ DPPHE 4 W #u)zs 373t
3L 9] polyhydroxy &= s19HE, WE= ofvlF Sol
ozl = ol jr]jZo] AAF o] e o] gl
= AEE FEEE olgst FAFsIATE. 99.9%
methanol®l] =<1 0.2 mM DPPH solution 0.1 mle] Zt ¥

27{S(DPPH  radical-scavenging

i,
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A g

AFEE 0.1 mlg ¥ 1027 EFapdch. 283 ¥
APk AdEellA] 307F A2ellA REGAIZD ¥ Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©l-&-5}o] 517 nme] gl x F35%=
£ SAslen, 7ok Wi el 585 (Varioskan
LUX, Thermo Fisher Scientific, USA)E &8 (%)= YER
At

% Z2|Hl= &2k (Total polyphenol contents)

Z Zg9=gH2 Folin-Denis (1912) Hol <]s}e]
=43kt 2 WAl =55 0.1 mlel folin-denis reagent
0.02 mlZ 7}8k3 387F XA 2 F 1% Na,CO,
0.16 ml-Z H7Fstal #dsiA g Flof 458 7 okt
% Al % Multimode microplate reader (Varioskan
LUX, ThermoFisher Scientific, Inc. Co. MA, USA)E ©|
gste] 750 nm M FFEE SASUTE A B
23 F ZEulls FHE gallic acide] EEFAol Al
g9

FRE Z97%L Yslel 5= 2Ysilch

f

& 23 gitsts £% (FRAP, Ferric-reducing antioxidant

A3 ksl (FRAP, ferric-reducing  antioxidant
power) 42 Benzie and Stain (1999)2] Wl £33}
S5kt SgS 43571 984 300 mM acetate
buffer (pH 3.6), 40 mM HCIo| £33t 10 mM 2,4,6-
tripyridyl-S-triazine (TPTZ) €<, 20 mM FeCl,-6H,0&
Zzb 10:1:1(viviv)el Bl&2 &E33F § 37°C 2530
A 7F23 Z1& FRAP reagent=4 ARESI3ith. HAF=
£ 2004 (1 mg/ml)ell 919 FH|E FRAP reagent 3.0
mlE & FHol 37°CelA 3087 AR &
Multimode microplate reader (Varioskan LUX, Thermo
Fisher Scientific, Inc. Co. MA, USA)E o|-&3lo] &4 &=
593 nm= 73Tt 43k A= absorbance of 593
nmZ FA]SH T

£H2l3d £ (Reducing power)

g =4 potassium ferricyanideHS  ©]&-gt
Oyaizu (1986)°] W& ol&ste] SAs3Th. 72 HAl
FZ%= 1.0 ml (1 mg/ml)°| 200 mM phosphate buffer
(pH 6.6)2} 1% potassium ferricyanide &S 72z} 2.5
ml¥ 2HE 2 Hrkste] ket & 50°ColA 2087 vk
A TE, RESAH-2 10% trichloroacetic acid 2.5 ml< 713}
o 3,500 rpmellA 1027 AAEE e & 45 2.5 ml
o] =7 2.5 mlz} ferric chloride £ 0.5 mlS A7 st
o] &3t & Multimode microplate reader (Varioskan
LUX, ThermoFisher Scientific, Inc. Co. MA, USA)E ©]
83t 700 nmelA FEEE ST B8 Ao
absorbance of 700 nmZ 3EA]3}SI T

OFEI &MY A7{& (Nitrite-scavenging activity)

oldAatd 2A5S Gray?l Dugan (1975)2] WOz
24310t 1 mM NaNO, 0.1 mlol] 7z} WAl &5 0.2
mlE 718l o719l pH 1.22 Z4¥ 0.1 N HCI 1 ml&
23 37°CAlA 1A17F ZREAIF T, L o] F 2% acetic acid
5 ml3} 30% acetic acidll 1% sulfanilic acidE =91 &<
Q1 Griess A9} 30% acetic acidoll 1% 1-naphthylamine-S
=2l &9 Griess BE L:1H]&E £33 &5 04 ml
7hste] Esidint. o5 AollA 158 ZF kg A%
< Multimode microplate reader (Varioskan LUX,
ThermoFisher Scientific, Inc. Co. MA, USA)E ©]-&-3}]
8= 520 nmE S8 FE ] H7F A5l =8t

£ obINARS ool ML) E/1SHc

HEIZFZF &2E4] (B-glucan contents)

7 wAle] A A, e B AR 93 x B 22
AlBol tigh wWelEF2t T2 S-Glucan Assay Kit for
Yeast & Mushroom (Megazyme Ltd., Wicklow, Ireland)=- ©]
f3lo] B39, 4% 510 nmollA] S E EEEFIL
(total glucan)?} LT3t (a-glucan) A7 glucose £
(1 mg/mlyS GOPOD A|%F} HHgAIZ] wh-g-He] F4% 3k
I} A BAEIALe] E9) o] A] (www.megazyme.com)©l] 37N
H Mega-Cale & AMFAS #arste] (%, wiw) 7=
ALkttt p-glucan total glucan 3HolA] a-glucan
S Ag gro = ALk

SHXE|

RE AR 33 o] vk Faeisien, 7t FE8v)
W2 dojxl Az= SPSS statistics 19 Z21E o]&
ate] ety FFAAE L A=E39AL, Duncan®] T
%755 (DMRT, Duncan’s multiple range test)(Duncan,
1955) Fated 7 AF FaA]of vis SAH feld A

A (p<0.05)% S35 ).
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AR FElR(P eryngii), =E}2] (P ostreatus),
HRIL(L. edodes), ®Y°)(F. velutipes)2] BF71Z 2 228
Age] tisted g2 (room temp.) % 4°C 247 (low
temp.) 252 DPPH ] AAEAE S 459 THFig.
1). DPPH #jt]Z-e Xgk 2PS w= vl ke =t
FuZEA it E23) wkeahE A A atksl ARk
S st 2k ArERTIZe] gt FEE = o
Qo zAo] k¥ th(Lee et al, 2014; Torel et al.,
1986). ol8gk 545 o] RUHHS o83t H|wA]
VAl ksleg B0 de WHOE WAl A4
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Fig. 1. DPPH radical scavenging activity of extracts at 1 mg/ml concentrations of air drying and roasting edible mushrooms
(Pleurotus eryngii, P. ostreatus, Lentinula edodes, and Flammulina velutipes) of pre-storage, and stored at room temperature (20-
25°C) and low temperature (4°C) for 3 months. Bars with different letters show significant differences by Duncans multiple

range test (p<0.05).

ksl sgo] sk Ae=m deA Uth(Gardner and
Fridovich, 1991). =€}g|9] €F1x A8= A A
°F 27.9%2] DPPH tjZd LAGAES HoH 2w
LA AL 247t 11.6%2F 11.8%= A7 Aol H]
ste] folHom FHadhe AoRE UEHTHp<0.05). =
28" A5S] A5, A% Aol Hlgte] FAG A=
DPPH E]—E]%]— _/,\_ﬂﬁlzﬂ o] 71—/\ o]— ou:] ;qg;q;d )\]ET‘-_:
2 Wsle flslth. =EEe] d¥dx AEe A A
32.4%°] &4E o *J%XVJ A BT 23.4%= 24
o] ZHABIA AL, A2AF A Ee 39.7%= EAdo] {oF
o2 F7khe ZAo® YT (p<0.05). 228 A5
735, A Aol vlste] A A5 EAo] 7hast
Rom ARG AFEE Z Hiks . B 22

a

A A 21.8%2 A4S YEP L ALAA AlFE 10.5%
2 Z4o] ZasId ot ﬂ%xvz} NEE 28.1%E 4
o] SVttt 2AH Algs A} Xiixiﬂ A&
Atolol] 214 Zfol= gl Y A A EE T9%=
o] AA Fidte AR I%E}xkv‘r(p<o.05). An et
al. (2020c, 2020d)°ll ©JshH =E}g]e] IFx ¥ 2=
g A5 DPPH 2}tz 752 oF 30%cIlem, 3L
oF 40%, ole F 20%2 AR RISFIAL Qo] &
Ao A A EFAx 2 22E AR AATH
wate] HjS=gk 291 AL gRlskaitt. AT 7R
TAA 22" HHE & A4S 784 PR Tl
7hstar heFet o] WshF dojupn AFelA AAdH
ZAH=dE A A o] Al thate] 73 ksl 24S 7
A (Suh and Chun, 1981), 3] DPPHOI| 2|3 430
bo] Z7Heths W7t ok (Park et al., 1993). A
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2 AFoAe FEaE ALt dF xR AR g
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aa? by

bb

NBEE A A 403%=E 7P =& 848 HoH,
AHAF NBEE 34.5%, FLAH AEE 31.1%E 79
A 712 JERATH(p<0.05). Wole] IdEAZ A EE A
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Fig. 2. Total polyphenol contents of extracts at 1 mg/ml concentrations of air drying and roasting edible mushrooms (Pleurotus
eryngii, P. ostreatus, Lentinula edodes, and Flammulina velutipes) of pre-storage, and stored at room temperature (20-25°C) and
low temperature (4°C) for 3 months. Bars with different letters show significant differences by Duncan’s multiple range test

(p<0.05).



18 W% - AT - ASH - 2
a7l5ol 229 AT Al

o2 I

Foll vlste] A vehdes A

d, FEA]
obd, #HE2t Fol o F dE sRHES it B4
o] FRAROR Frfo] HSF s EAo] Sk
o A Atk (Ko ef al., 2018, Moreno et al., 2006;
Rice-Evans et al., 1996; Seo et al., 2017). Z=E}g| 9]
3Ax AEE AT Ao A} A B AR A
59 T Eos o 40194 FrolA Aol HolA| &
RO}, Z2E A|FO] 79 A42(2.83 mg GAE/g) 3 A
2A17(3.08 mg GAE/g) Al 59| gHFol A% 2(4.03 mg
GAE/g)dll H]3}] %94 Ko7 7hAasle Aoz Jehgt)
(p<0.05). =EF] 9] EFAE A8 A A AR}t A2
A7 Al EAL] vJ@ zZtol= Ao AFAAE Aol
% ZoE Io] st 228 AEe A A
A FoM 7.59 mg GAE/ge] SHx|7F A2 2 A%
NBoM fFoF oz 72sA(p<0.05). ¥ d¥A
Z AEE A A AR A2 B A AR Aol
FrolA ztols HolR] gdgkovt, 228 Age] A A
A EolA 1035 mg GAE/ge] TS o) A 2
A A 7E 27t 825 mg GAE/g, 8.03 mg GAE/g
o7 fFoJHoR Tadhs A0 YEHTHp<0.05).
olo] ¥ AZX ANEE AR A 5.76 mg GAE/ge|9lem,
A2 A met F2AE AlRolA ZH2E 3.17 mg GAE/
g, 3.67 mg GAE/ge 2 x|/t 7asiglon, 224
ABAME o9} HISzet AgS BT o]He] Rl

0.2 -
E a
= 0.15 A b
i c b
o a
°© 014{ b b paa
8
-]
[}
£ 0.05 -
Q
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0 4
Pleurotus eryngii | Pleurotus ostreatus

EPre-stornge ERoom Temp.

o3k =El7], 3
= 1 mg/ml
5~10 mg GAE/g?l ZHOo=Z BRI 9l

2020c; An et al., 2020d). 71*%%5 z, 228 AR
st AYE AR T ZYuls ol %—ﬂdt 23 #
H3le] maillard BHS-0 <J3) Ji*jﬂ% 2 M-SR E
o] melanoidin =7} &3 Ao 2 7]018k= Aol KB
kS A 9}3»}(1)0 et al, 1989), ¥ AFA3}, x| A
% Xd_ Al £ Alolsta dFdx A A A5 T &
Fol] Y Aegk gl Hlgte] =4 UEhve
Rl ATt

HaL, folo] dFAx B RAY AR F
SEoMe] T EFEHs IS oF
‘E}(An et al,

i to,

F2 AgHMel 42 ¥ HENE M

HAle] dF71x B BAE A g tiste] 4
A o] A3k I2slE (FRAP, ferric-
reducing antioxidant power)S £413I 0 (Fig. 3). & ©]
22 Atsl 2 S-S A ellA Zgqka
(ROS, reactive oxygen species)2] Aol F&FS v|XH,
=0 (fenton  reaction)S &3t 4] (hydroxyl
radical)E A4 ST} B ¥ ATH(Ko ef al., 2018). ©]
of o] A el bshsS A pHOlA ghdAlol o)
ferric tripyridyl-triazine [Fe(III)-TPTZ) 3|7} ferrous
tripyridyl-triazine (Fe(I)-TPTZ] 2.2 3¢=+= 2=
ol-gdte ALE ANE F FAtst £ T oE&=Tt
=2 Aoz IHA AUth(Lee e al, 2016). T=E}2]<]
E3AxE AEe A Aol Hlste] G247 AlgelA
ol F7PE ERIEN o A2A AlFEeke] Afole
ATt 2EE A BoM = A% Aol H]ste] e B A
A A BAA tskso] felH R Frlele Ao®
YERATH(p<0.05). =Et2]2t Holo] A= A dF

Z N B 22Y AR A% AR vlste] g2 B

E 3}

R4

baa baa

Air drying| Roasting |Air drving| Roasting |Air drying| Roasting |Air drying| Roasting

Lentinula edodes |Flammulina velutipe

@ Low Temp.

Fig. 3. Ferric-reducing antioxidant power of extracts at 1 mg/ml concentrations of air drying and roasting edible mushrooms
(Pleurotus eryngii, P. ostreatus, Lentinula edodes, and Flammulina velutipes) of pre-storage, and stored at room temperature (20-
25°C) and low temperature (4°C) for 3 months. Bars with different letters show significant differences by Duncan’s multiple

range test (p<0.05).
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Fig. 4. Reduction power of extracts at 1 mg/ml concentrations of air drying and roasting edible mushrooms (Pleurotus eryngii,
P ostreatus, Lentinula edodes, and Flammulina velutipes) of pre-storage, and stored at room temperature (20-25°C) and low
temperature (4°C) for 3 months. Bars with different letters show significant differences by Duncan’s multiple range test (p<0.05).

A& A A BAA FoFRow Faslso] Z7leldTh ferrocyanide (Fe”)2 B4 A Fale] A5 HApgo]sel
(p<0.05). 3319 FFAXR ABAA A AlFol vlgt PSS SA FAHo] F4E B2 FHEE UE
of g2 9 A AFoA skl S7F 91" W o] dtslso] Eual HriEtHKang et al,
Hhd, 2g AR A A AlEse deA% 2004; Kim et al, 2013). Z=El2]e] dFAZ A8= A
ol atol= (AL A4 AlFoA Ak A 2 Aol st g W A2A AlBAA FoHd S
2 YERATH(p<0.05). 7He Bom, A% ARddA 7MY w2 SdES

YERATH(p<0.05). 228 A|RoME A% o] H|5}]
} FE R ARG ARA =2 EES et =

>
il
ol

fon

F2 4B M2 U NSHY MEo| Eeix
€] Q.
a1 )

Fo Al dFx B BAE AR tete] 4 BEeh FaL9] AeolMe dF X AES BAY AR
< 9 A2AY A5 ™S BA I THFig. 4). o] A A A5l H|gle] A2 2 ALAHF A|FRA] B
2 AEuAle F&ol2s il S8 oy & d¥o] {FoHoR FTEITH(p<0.05). Wole] A 4
st g T AT 9 7l AAE Fodske FE AR A A AR Blete] AR g AL2A
THE dHET(Kim et al, 2013; Song et al, 2012). A A|FoA Tl TUEINTL, B2 A|BAAE A
sy 3L sl A4S sk W T4 shE A AR SdEo] TP wskon AdRAT AlEe

ferricyande (Fe”)7} A1go] 93 sgozm gxd A A AlEe} vlaste] {02 ZpolE YERRTH(p<0.05).

30 - a

25 a a a a
20 - a b b

15 A b a
10 A b

Nitrite scavenging
activities (%o)

5 4

-D u
Air drying| Roasting |Air drying| Roasting |Air drying| Roasting |Air drying| Roasting

Pleurotus eryngii | Pleurotus ostreatus | Lentinula edodes |Flammulina velutipes

B Pre-storage ERoom Temp. ©Low Temp.

Fig. 5. Nitrite scavenging activity of extracts at 1 mg/ml concentrations of air drying and roasting edible mushrooms (Pleurotus
eryngii, P. ostreatus, Lentinula edodes, and Flammulina velutipes) of pre-storage, and stored at room temperature (20-25°C) and
low temperature (4°C) for 3 months. Bars with different letters show significant differences by Duncan’s multiple range test
(p<0.05).



20 V1% - AT - HSHE - 2AS
AAHoz Fo A8uNe AFAZ U
FUHe A Aol Wste] Fe L ALAG Ao 7}

RIS i Ry B W

F2 ASHACl M2 U NN Mol ofuAY &

SEh, =B, 37, Wold 3% 9 22 A
B9 tisto] g2 B ALAT Ao obANd TS
A SR THFig. 5). &3] S/ 7HAIES] WA R ARS
T oA L 27 W 3F amineF7F A= ook,
2%, 2 soF 53 vkgste] werEZRl nitrosamine©]
A et AWM diazoalkane (C,H,N,)CS-Z H
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Wole] AFAx AEe ARG A A8 Hlste] F2 4
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Table 1. 3-glucan contents of air drying and roasting edible mushrooms (Pleurotus eryngii, P. ostreatus, Lentinula edodes, and
Flammulina velutipes) of pre-storage, and stored at room temperature (20-25°C) and low temperature (4°C) for 3 months

B-glucan contents (% w/w)

Mushrooms Storage
Air drying Roasting

Pre-storage 2197+ 093 b 23.05+0.30 b
Pleurotus eryngii Room temp. 19.06x 0.34 ¢ 2142+ 0.26 ¢
Low temp. 2322+ 0.39a 24.64+0.19 a
Pre-storage 21.36+ 0.87 a 21.36+ 0.64 b
P, ostreatus Room temp. 19.05+ 0.00 b 19.17£ 0.03 ¢
Low temp. 22.11+ 031 a 22.53+0.53 a
Pre-storage 20.48+ 0.13 b 20.64+0.43 a
Lentinula edodes Room temp. 19.34+ 0.32 ¢ 18.63+ 0.19 b
Low temp. 21.24+ 0.18 a 20.19£0.17 a
Pre-storage 16.22+ 0.60 ab 16.67+ 0.27 a
Flammulina velutipes Room temp. 15.59+£ 0.02 b 15.57+ 0.00 b
Low temp. 16.54+ 0.18 a 16.57+ 0.18 a

Data are means = SD (n=3).

Means with different letters show significant differences by Duncan’s multiple range test (p<0.05).
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