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Abstract

Purpose: The purpose of this study was to investigate the quality characteristics and antioxidant activity on consequent storage based on
the temperature of new cultivar dew-drop pine mushroom (Lentinula edodes GNAO1). Methods: Dewdrop Pine Mushroom were
prepared under different storeage temperature (4, 10, 20°C). Results: Weight loss and hardness showed the least reduction rate when it
was stored at 4°C (p<0.05). The color value changed to dark brown at all storage temperatures during the storage period. When it was
stored at 4°C, it maintained its initial color for a longer period than at different storage temperatures. With respect to the change in its
viable cell count, the cells proliferated to less than 3.0 log CFU/g up to Ed: Please review the change. The earlier part was difficult to
understand 2.83 log CFU/g until 15 days of storage at 4°C. On measuring the antioxidant activity of this mushroom, the polyphenol
content was maintained without a large change until 9 days of storage at 4°C. The electron-donating action maintained high antioxidant
activity, accounting for 81.99% until 12 days of storage from 83.08% during the initial storage at 4°C. When it was stored at 4°C, the
sensory characteristics received the highest score among all items, such as appeaance, color, flavor and general preference, etc.
Concolusion: In summary, new Cultivar Dewdrop Pine Mushroom (Lentinula edodes GNAO1) can maintain its commercial value until
the 12th day of 4°C storage.
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WAl gAgMZ gt AHIEIKim HI T
2005), e8] Ae MA AZ(Choi MH & Kim GH
2003), A Axg AZKim BS & 2007) 5 A7}t
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2 AFolMe AEE FdolA AplE oleFold
AS AIARE sith 2Z4E7]= dutdo g /& Al

20]= PS trayE AFESIR o o]EFo|HAS <F 180+5
Aol&Fo A 6-744) Gtet 7Y A 47 =4
o] & Aoz ARG ANFEZ ALESIALE 2EERE
Y2y 4(L-4), 10(L-10), 20(L-20)°Cell A&3tAA 3 7+4
2 3HHEste] FHEAMS AAEAY A AEE
AeFe BE Sigma-Aldrich Co. LLC.(St. Louis, MO,
USA)S| AlF& AHE3FAT
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217 1 cm®| probeZ} H-ZHH  rheometer(Compac-100,
Sun Scientific Co. Ltd., Tokyo, Japan)E ©]-83}c] T Q]
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229 HHAE s kefE UERAATH
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o|&Fo|wAle] A1 MALA|(CR-400, Minolta Co., Tokyo,
Japan)E °©]-83t] =43 & Hunter L, a, bALOZ A
stpom, WAl FEIHL=99.75, a=-0.49, b=1.96)2 A&
st AEAE BAS ohE o] 83tAth
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ANEE IAFS FHotd ZulE2 T (BI1348WA,
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73 A2 d4E 718l & 7](Stomacher 400 circulator,
Seward, Paris, France)Z 183 #d3} s & A do=
3|M8te] T S WlA|(Petri film, 3M Co. Ltd., St.
Paul, MN, USA)°ll HZF3ste 37°Co) nj st & A3t
log CFU/go. g2 YehHIth
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Az 50l 108(wv)e] 80% ethanol 713l 1
o} 1000 rpm 0.2 FE}3Z%7(Shaker BS-31, Jeio-
tech, Seoul, Korea)E °©]-83t] FZ3IH Tt 18]al 4°C,
8000 rpm =O= 208Xt YA (Supra 25k, Hanil
Science Industrial, Seoul, Korea)dl: “§%5°H-S Whatman
No 2(Sigma- Aldrich Co. LLC., St. Louis, MO, USA)°.=
o st oleFolHAle] F FYdE FFS FEA
S 0.5 mLol| IN folin- ciocalteu reagent 0.5 mLE 7}t
& Egste] 383 AAARIY. 19 U 2% NaCOs &
4 10 mLE ¥ o] EdNE 147 FRF vhEAIZIT B
S5 F¥=+ 750 nmolA spectrophotometer (V-530,
Jasco Co., Tokyo, Japan)E ARg3sle] S, EFE
AL gallic acidE ©]&3le s S5 THLee HI 5
2011).
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2) MAS{EE

olgFolHA dere FZ2E HAFHZ-E(Electron
Donating Abilities, EDA)-> Blois(Blois MS 1958)2] %
OS2 Uit FE559 3dEs SAAT. FEFE 0.2
mLel| 4x10° M DPPH €< 0.8 mLE 7}& oh3 &3}
o] 1083 WA|gE 3 525 nmol| A spectrophotometer(Jasco
Co)E AH&st SA AT
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4, SHEN

FAEA12 SAS(SAS 6.0, SAS Institute Inc., Cary, NC,
USA)E ©]83Fd ANOVA analysis?} Duncan's multiple
range test WHOZ A|87F] F2)4(p<0.05)S EA3H3 Tk

s oy 3
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BE Aol FEFo] adhe FaFe BYal, A
57t 5555 A ST 9438 dAske Ao
2 Yeigtth Wi AR 25Vt GoldeE FEiske

A2 Ao R SAHHJT A 3YA L-4 A2 74-0.74%)
o} L-10 A ETH-1.97%)l BI3l 20°Coll A7<g L-20 &
T -15.12%2 A7 BASE S UERTL
oyt AL AHAVIZE Bk ALEHAL, AF 6UA|
L-4 AT -2.75%2} L-10 A2 -5.31%, L-20 AT+
26.29%% SAEHATE AR 94A L4 AT -3.56%,
L-10 AT -8.07%Y TFFAES B 4°C
o 2T AHAo] o]&FoHA TFH TR
< AAst FF E4do] AH Zo=E AhHETh L4
HelTe A 1597 -6.45%2] 4SS By AR
5o AEE Z fA5= Ao g BYTh Lee CJ 5(2013)
9o AFHIANME HAZ7Zre] AdFE FFolHAle
THFIAELS U AFE UG, e 259
A AR Aol FF¥dAE] Aty Rud A
IXeh= AHE HYoh
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Fig. 1. Changes in weight loss of Dewdrop Pine Mushroom
(Lentinula edodes GNAO1) depending on storage tempera-
ture,

N,

AEE 144 kgfO 2 BE A7t A% 7|3te] A
e} oo R Tadhe S EATHp<0.05). A
34 LR f1oF Aolg BAEd L4 AT
1.36 kef= #7& Z7]o Hlaf F42 zto|7} AL,
L-10 A&TE 1.09 kef, L-20 A& TE 0.66 kefZ 7Ha
2 Btk AR 6¥A L-20 A TFE AEA 0] AalE o
O o Ago] BybsstAa, A% 99 L-10 M T=
0.74 kgfZ 48.6%2] 7A&S HQl WA L4 AHElF+e
1.10 kgfZ Z7|BTh 23.6%% ZAE o] ol we} Wslr}
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DaE BGATL A L5 T olEdoHAly A0S
M fAEE A% 252 YETE Bae 1Y 5
(2010)%] AFANAE 4°CoAlA A7 FFolmAlel =
2 7bo] 447HA] FAH = AgFS Bl HHA 25°Col M=
A et BAGLe] 60% ol’de] ZHAE Ho 2571 HA
o] Aol JF vAE AL ISP T Bush
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Table 1, Changes in hardness of Dewdrop Pine Mushroom (Lentinula edodes GNAO1) depending on storage temperature

(kgh)
Storage Storage period (day)
temperature (°C) 0 3 6 9 12 15
L-4 1.44+0.20"" 1.36+0.18" 1.24+0.07* 1.10+0.12"° 1.01+0.28"° 0.68+0.09"°
L-10 1.44+0.20"" 1.09+0.08%° 0.91+0.07% 0.74+0.11% - -
L-20 1.44+0.20" 0.66+0.10° 0.46+0.06"° - - -

Y Values with different capital letters (A-C) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly

different at p<0.05 based on Duncan's multiple range test.

® Values with different small letters (a-d) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly

different at p<0.05 based on Duncan's multiple range test.

http://www.ekfcs.org

2016; 32(5):585-592



o AR 257t Be4F oledol WA BE A
of FFL MHY Aol AW fAR 4GS B
A,

3) Mz

Table 2014 YERG ule} o] o]&FolWAle] A4 =
7] HEE UYEhE La2 53.34 valueZ 2E A3 2%
oA FeHoR Tadhe A Ho WAL Ao| %
71®Roh ZstA Wshe 202 YERTHp<0.05). 20°Col
A AR L-20 AT A 69A 35.98 value®E 54
SHAl Mgk oz Wgk b, 1-4(53.68 value), L-10 *]
2]94(53.36 value)v fro|Zo® F W37} IATHp<0.05).
L-10 A 7= A odol 48.12 valueZ 2|7 WHI=
BN, L4 AT+ AF 129714 52.73 valueZ W3}
o] FAskE AEFES UEATHp<0.05). ol&FolHA
o] gk ZAMoF WMk YU TuwAe AEXA A
&Y S-SR I YR A2Vt AT 2
o] A7IAl HiL ol& HAlo] FrdeE e Ao
2 WSt AEFAo] Aodnta st oleh ARG
olfZ FtHTKJeong MC 5 2001). agt2 %7] 10.28
valuel A L-4 AHE]7+ A% 12€9] 10.39 value®Z A&
ZIZE Y o] o g W3t glo] fAHE AR &4
Aok vhE A 9o L-10 AT 1232 value®
oA Zrlete AFS BYI(p<0.05), L-20 A& =3
A% 6ol 13.60 value® AR 2571 255 HA9
o] RIS Z A agto]l 718t o2 U AT
S YUeRYE bk =3 A% 27] 19.92 valueol| A 4°Cal
A AASEE W ARV B FHoE fAEHE
Ao 2 ZA %A 0M(p<0.05), Jeong MC 5(2001)2] A&
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AAE o] Hojx FFVHAE SA Hel wet vt
Z 231K Cho SH 5 1994). A1Z% o]&FolwAlel A%+
250 mE FHF 52 A Table 37} 2o} o]&ES
olMAle] %7] FTFE 1.83 log CFU/E AA7]7to)
Ao mel BE AHYyTolA FoHos FAsE A
< RAHp<0.05). 2+ 4, 10, 20°Ce] L£xo4 A3
ol&Fo|lmAlel A%t 3UA| L-4 AE]F= 1.82 log CFU/g
2 W3l PE W L-10 A2 742.50 log CFU/g)S}
L-20 2] 72.88 log CFU/g)= o2 o g Z25= A
© 2 YePGtH(p<0.05). 20°Col A3 WAl A4 3Y
I AEAS s o ol A3el EVksetion,
L-4 A&7+ AF 9UA 2.29 log CFU/gZ &L Z3<r
F2S BN 10°ColA A&7 L-10 AET+ 3.87
log CFU/gE o207 L4 TRt} T4 45
202 UERFTHp<0.05). L-10 A8 T= 99 o]& ¢ o]
d A¥el BrFssiAal, L4 AgTe AR 159744
2.59 log CFU/gZ 3.0 log CFU/g ©]3l2 F2]5}= Z o=
e 4°C o3t MAE AT o HAE F4] A
Aol B Aow Fokenh
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Table 2, Changes in Hunter color value of Dewdrop Pine Mushroom (Lentinula edodes GNAQ1) depending on storage temperature

Storage Storage period (day)
temperature (°C) 0 3 6 9 12 15
L4 53.34£1.90"7?  53.3741.54M 53.68+1.68™ 53.93+1.20™ 52.73+1.38™ 50.51+0.78"°
L L-10 53.34+1.90™ 53.04+1.82"%  53.3642.85™ 48.12+2.79°
L-20 53.34+1.90 51.06+0.835 35.98+2.945°
L-4 10.28+1.44%% 10.21£0.13 10.24+1.045 10.07+1.025 10.39+0.27 11.12+0.81%°
a L-10 10.28+1.44%% 10.39+0.28"° 10.40+0.87 12.32+1.40™
L-20 10.28+1.44%% 10.0420.40™° 13.60+£0.64™
L-4 19.9241.054% 19.88+0.625° 20.44+1.07% 20.84+0.73° 20.47+0.94 19.63+0.59

19.89:0.43"
20.54+0.52%°

19.9241.05"%
19.921.05%

b L-10
L-20

20.66+0.47"%
21.70+£0.82

21.50+£0.28

Y Values with different capital letters (A-B) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly

different at p<0.05 based on Duncan's multiple range test.

® Values with different small letters (a-b) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly

different at p<0.05 based on Duncan's multiple range test.

2016; 32(5):585-592
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Table 3, Changes in viable cell count of Dewdrop Pine Mushroom (Lentinuia edodes GNAO1) depending on storage temperature
(log CFU/g)

Storage Storage period (day)
temperature (°C) 0 3 6 9 12 15
L-4 1.83+0.10*"%? 1.82+0.0% 2.04+0.03 2.29+0.05 2.31+0.04"° 2.59+0.13*
L-10 1.83+0.10™* 2.50+0.01% 3.31+0.03% 3.87+0.05 - -
L-20 1.83+0.10** 2.88+0.03"" 3.84+0.01° - - -

" Values with different capital letters (A-C) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly
different at p<0.05 based on Duncan's multiple range test.

% Values with different small letters (a-d) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly
different at p<0.05 based on Duncan's multiple range test.

Table 4, Changes in sensory characteristics of Dewdrop Pine Mushroom (Lentinuia edodes GNAO1) depending on storage temperature

Ttems Storage Storage period (day)

temperature (°C) 0 3 6 9 12 15

L-4 4.9+0.32" 4.7+0.48" 4.4£0.26"° 3.940.30™ 2.8+0.42"
Appearance L-10 5.0+£0.00*"?  4.8+0.42™ 4.2+0.40%° 3.1£0.30% - -
L-20 3.9+0.32%° 1.6+0.52<° - - -

L-4 4.8+0.42" 4.7+0.46™ 4.6+0.50™ 3.940.36™ 3.0£0.67*
Color L-10 5.0+0.00™ 4.9+0.32" 4.3+0.48"° 2.6+0.52"% - -
L-20 3.8+0.41%° 1.240.12% - - -

L-4 5.0+0.00™ 4.9+0.30™ 4.6+0.26™ 3.940.30™ 2.7+0.47M
Flavor L-10 5.0+0.00™ 4.8+0.22™ 4.2+0.12%° 2.3+0.44% - -
L-20 3.9+0.30%° 1.8+0.20% - - -

L-4 4.9+0.32™ 4.8+0.42™ 4.7+0.48™ 3.8+0.20™ 2.7+0.48"¢
aci;zzﬂity L-10 5.0+0.00™ 4.740.48% 424031 2.540.53% - ;
L-20 3.9+0.30%° 1.5+0.53% - - -

" Values with different capital letters (A-C) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly
different at p<0.05 based on Duncan's multiple range test.

% Values with different small letters (a-d) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly
different at p<0.05 based on Duncan's multiple range test.

Pl !

FHapperarance), A(color), FFH|(flavor), HHFHQ] 7|5 & S & 20°CollA = A% 3Y7HA FEFAR A7 7he A

(overall acceptability)2] &=° 2 7|5t o|Ha-Eo
Me A% 394 L4 Ag7H4.9%)2} L-10 2] 7(4.8%)
2 Z7]9} vt Z zpol7h I et 20°CllA A%

02 Yehgta, L-10AE] 7= A 98A 2532 F 10°C
A= 6L3t Aol 7k Ao E HIIEAY. ®E
A 400l A AT L4 A2 TE AR 129704 3.8%9)

F A9 39HOE AY 27180 fo8 FaS Bk WIS Mol 10°C AR 28 FE A7) DL,
HA713ko] A IS 43 ﬂﬂoz se WkE Wk W £% Aol oldolme] HEA FAo HY

3, AR 9Pl L-4 HE| = 447, L-10 HEF= 3.138

Ao 2 AT Choi MH & Kim GH(2003)2] ¥ 310]A]

o] Jrke WoH, L4 AT A 129704 398 = MAXERZ =B AF £HE 5°ColA 8Y,
o] T2 HIE TUTHp<0.05). A F FE = AL 10°COA 3-4¢, 20°CollA e 29 AEATHL Barstgla
5 ATA FARE A4S eI, L4 HElFE A% Kim KS 5(2003)% H2HEHA AZAA 7Hg o

1247 394, L-10 A= A 6YA 4.2~43%, L-20
A T= AA 3UR 0] 3.8-3.9%" 07 Z+7t FHrpagit)
ARk ¢l 7|Z 5= L-20 HETe A% 694 1.5%
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Table 5, Changes in polyphenol content of Dewdrop Pine Mushroom (Lentinuia ecoaes GNAQ1) depending on storage temperature

(mg/g)”
Storage Storage period (day)
temperature (°C) 0 3 9 12 15
L-4 4.010.06™"2 4.02+0.01% 4.09+0.09 4.14+0.06% 4.63+0.11"° 5.07£0.07*
L-10 4.01+0.06"¢ 4.47+0.03"¢ 4.89+0.09%° 5.16+0.05™ - -
L-20 4.01£0.06"° 4.57+0.12"° 5.6240.124 - - -

Y Values with different capital letters (A-C) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly

different at p<0.05 based on Duncan's multiple range test.

? Values with different small letters (a-c) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly

different at p<0.05 based on Duncan's multiple range test.
¥ mg gallic acid equivalents per gramme dry weight of sample.

Table 6, Changes in electron-donating action of Dewdrop Pine Mushroom (Lentinula edodes GNAO1) depending on storage

temperature (%)
Storage Storage period (day)
temperature (°C) 0 3 9 12 15
L-4 83.08+0.69*"  83.23+0.35™ 82.87+1.48™ 82.44+1.04™ 81.99+0.39™ 79.92+0.37*
L-10 83.08+0.69™ 82.19+0.22" 79.56+1.39%° 78.76:0.44> - -
L-20 83.08+0.69™ 80.73+0.51° 77.97+0.31% - - -

Y Values with different capital letters (A-C) among Dewdrop Pine Mushroom of same storage day of different temperature are significantly

different at p<0.05 based on Duncan's multiple range test.

? Values with different small letters (a-c) among Dewdrop Pine Mushroom of same temperature of different storage day are significantly

different at p<0.05 based on Duncan's multiple range test.

StUE 1S 53 FAEFHe) He 1Y 72y F
Hergste] ofs FAikst Eds UrEME‘r(Xu XM &
2007). A% 5o M2 ol&FolHAle] F ZdE
o] A= Table 59F o] Uehgth A% 7|3to] A
/\i 7(413]—;(4 o7 nE AT A Zu= t‘ﬂ—ako] .ﬂ.
93 F7ksleE A4S BRA=l(p<0.05), Ryu IM 5(2003)
o AFolME FFolMAY FeHE ol ARV
o] Adel wel F7HE BRAT stk A 27] ole
oAl ZEHEs TFS 4.01 mggl®E SHFU,
A7 3ol L4 AT 4.02 myg S ® e wsht 3l
SO} L-10 AT}t L-20 M7= 212 447, 457 mg/g
o2 fo7 F7He BAtp<0.05). L-20 HETe A%
6dA ol 5.62 mg/gE HETHFo| FVFIR oY FELS
AR, A 9¥l L4 HE 7= 4.14 mglg 7] =
gz FFS FoHoE fAShE ZAoE FAHHIYC

i

2016; 32(5):585-592

H

Wi= &
‘E?\s:]r'

38

A m[o

o, L-10 A 2FE 5.16 mg/gl 2 F7FskeE 73
THp<0.05). A7 9LG7FA] 4°ColA A Al &
ol 7] FEFE FAshe AL 2 252 U8 Ag
F4& A= o E BaEm, A 12Y o] F 4°C
A3 olgFolmAle] Yl FHFE HA FoH e
2 718 oM (p<0.05), A& 15200 5.07 mg/go® =
A= ATt

o

2) MXIZOEI2
DPPHE X AAS g ibstEd ol 93
FUEo] EAE =, ol YA free radicalZA] TF
et HAE Ao kst EES HAAskEd Bol o]

[¢]

453 Qth(Yoon 1 & 2002). o|&FolHA] A F
g4kslak-g Wsh= Table 63 2tk A% %7] 83.08%2
=2 84

= B3, AA7|Zke] Adel] we}t foHo s
Badhs A 9&% ] A 3ol RE 2%oA
80%2] ol’Fe] dksldAd S Yehfo] A xe] dTF
o2 HYTh AT AF 6YAFE
TH79.56%, 77.97%)= Hat &4+l &
= A%s B, \HE 4°C A
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ATE Q87%E FolFo g Bﬂg}ﬂ e AeE A
HAok A% 9dA 1204ETE 40 BrFssia,
L-4 AT 8244% =2 A 17101] Hls] & WHIE B
oA Yo} L-10 AT 78.76%= F4ksl &Ado]
Ao g2 Zhaste ZAo®E UETHp<0.05). A% 12
A L-4 AT+ 81.99% AL, A 15LA = 79.92%
2 fFAHE 23S B 4oC o]t e 2ToA A
Aot S o IstEd fAo 7 Aje Aow &
2azl=4

olEFolHA Y H(4, 10, 20°C) Aol W& &4
54 B35k 54@ Adie ey 2o FEgA
&2 4°ColA AR3IA S o W fre|deo=z A ki
&< Bt AEE ARVIZRe] AEFE fojdo=
%‘io}"ﬂ O} 4oColl Al AR Ao 7ht A& WEkE o

WATHp<0.05). A W= A7 5 ZE A2
Eoﬂ/ﬂ 2% Ao g2 WA AT 4°Coll A A3 o]

2 A% 22HT WA 27]o] A& 235t fAIst

Aot S5 HIE= 4°ColA A 15€71A] 2.83 log

CFU/gZ 3.0 log CFU/g ©|3t2 %2 —8}% Ao 2 Jeht

HAE 2 Al aHAQl Zow Addrt. M9
ket B2 SAlA Eelvls S 4°ColA A% 9
A7kA] 2 W3} glo] FElHlES ol FAsIAT A
AL SHAAE A 27] 83.08%4 A% 12¢
7HA] 81.99%2] F& kst A4S fASHE ZleE =
AEATE 4eCol A AZE Ao o, A, g, HnkA <l
71550 BRE FHAA 7P we HUFE Wtk ot
A AFF oledolmAY AFLEEE 4°C7F M A
datH, A% R2Y7HA FEALS FASE ZloE A
.
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