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Comparison of the physicochemical components of Lentinula
edodes cultivars cultivated in sawdust medium

Ji Yeon Choi and Min-Sun Kim*

Food Analysis Research Center, Korea Food Research Institute, Wanju 55365, Korea

ABSTRACT: With the development of sawdust medium cultivation technology, Lentinula edodes (shiitake mushroom) has become
the most extensively produced and consumed mushroom globally. In this study, the approximate composition, nutritional
components, and bioactive compounds of L. edodes were analyzed and compared for the five sawdust-cultivated shiitake
mushrooms cultivars namely Sanjo701ho, Sanjo707ho, Sanjo715ho, Chamaram, and L808. The approximate range of the
composition of freeze-dried shiitake mushrooms was 4.06-5.92 g/100 g of ash, 0.75-1.02 g/100 g of crude fat, and 21.24-29.15
g/100 g of crude protein. Sanjo70Tho had the highest trehalose content (9.60+0.08 g/100 g), total polyphenol content
(3.49+0.04 mg GAE/g), and total flavonoid content (1.3320.03 mg QE/g) among the other shiitake mushroom cultivars. The total
amino acid content was as follows: glutamic acid>aspartic acid>leucine. Clycine, alanine, valine, isoleucine, leucine, and
phenylalanine contents were significantly decreased in the following sequence: Sanjo707ho, Sanjo715ho, Sanjo7071ho,
Chamaram, and L808. Crude protein, trehalose, and six types of amino acids were identified as classification indicators for the
five cultivars of sawdust-cultivated shiitake mushrooms.
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AEA] 2o Z F7F AAEE A7)0l AFE S
Ax3 G2 A0 HAA T @717l 3 7hsdh
el 7b o] Foigell wel MR An] 52 W3y
tH(Jung et al., 2020). EIHALS X2 Fhao] vy
o]l mow Hgl, P 2 HFHo] TH
5t7] wZo] gk JEAFLE dEA JdomH, B-
glucan 5 7154 AEE stz Ak (Akesowan,
2016; Spim et al., 2017). WA E A 78 HaL
WAl Fol|A] FAREELS A2T7015, AFR 7075, AFRT715
3, 1AL, Fotsk ol dom, FueA Au 7hsg
2olal Z2o 18083 FAN235 7} ATt B3] 227015
v MES T FAA FTOE AN AvklA e
AAE S Qe FFO|TH(Noh er al., 2020). F3raA )
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e, BEF 240l AFEE 2E EF=4 (glucose,
fructose, sucrose, trehalose, arabitol, mannitol)= Sigma-
Aldrich (USA)AL=HE F9)sto] ARg-sisitt. 23, 3
&5 EA4S HPLC (Hitachi, Japan)oll Asahipak Z¥
(NH2P-50 4E, 4.6 mm x 250 mm, Shodex, Japan)2- 2}
3l olg3slyon, Ay 2= 30°CE AL, Al
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A EEHE auto samplerE ©]-83kd Ninhydrin post-
column %4138} #4-& F3) F=A135} A|Zth. Ninhydrin-
FEASHE obriet T ZEUL 440 nm, ZELS A9
g obu] =ik 570 nmollA EA ST ZF obrl ke A
=8 om|iqte] v= WA R FEEEe] v WA
< Hlawste] ALkskdTh

1 FEE-2 3,000 rpmolA] 2087 A4 el o A
syringe filter (0.45 um, nylon, whatman,
England)2 o17k5}e] oiztels 4°Col mpahn] g
AFEET.

FaA & FE2E9 ZdE $§92 Folin-Denist
H(1912)S o Wigsle] A AlE 100 pLet
0.2 N Folin-Ciocalteu's phenol reagent (Sigma-Aldrich,
USA) 400 ulLE &3tsted 5% 5<F WA & 10%
Na,CO, 200 uLE #7tste] GaoA] 1A17F &3 HhE-A]
Zot. Wks-AS F3ked microplate reader (synergy HI,
BioTek Instruments, USA)E ©]&3F] 760 nmo|A &%
=& A3t & EYvlE -2 gallic acid (Sigma-
Aldrich, USA)®] ®F34E 71Eo® e ARt £
mg gallic acid equivalent (GAE)/g= YER] A}

ZF Z R ot I B4L DavisHS WIS Son 5
(2020)¢] WS Faete] SAsoH AR 0.2 mLok
diethylene glycol 0.2 mLE £33 th& 1 N NaOH 10
uLE 7}8lal 37°CellA 60%F Bt BHEAIHTH HhE S
F3ked microplate readerg ©]8-3t¢] 420 nmol|A S3=
2 =243g. £ EERol= IS quercetin
(Sigma-Aldrich, USA)?] &0 2HE TS At
3F93L mg quercetin equivalent (QE)/g= WER T

4%k SPSS FAIZE 23 (Statistical Package for
the Social Science, Version.20 PSSS Inc., Chicago,

USA)E ol&ste] o] Had REUAE A=l

™, ANOVA ¥4 % Ducan’s multiple range testE 53l
ANEZF] FoA (p<0.05)S A AT

E=TU i~

A
BIHA ] Ui E B A= Table 1914 R+= v}
FoA F8 AN ool glo
steFo 2 ERIFTH sAAR A
S e ol 527+0.24 g/100 go & 7P E9hon,
Az 70757F 4.5540.12 ¢/100 g2 7F% BHA| YERstt)
Yang 5 (2019)2 FEIHAS Izt A% 4
I T Apel7t ZA] ATkl BaElon, 54
AzxeE TaWAle] i S (3.57+0.20 /100 g)> =
AY AEo 9 SRIEAt. 237 ke k715
3 (5.92£0.13 g/100 g), 227075 (5.86+0.12 g/100 g),
227013 (5.08+0.19 g/100 g), Fobr  (5.05+0.06 g/
100 g), 223 L808 (4.06+0.21 g/100 g) <=0 & =7
A=A FaAle] =AW Heh TS 0.91£0.11 ¢/
100 g2 1= o, k27013 FFolA 0.75+0.04 g/
100 g= 7H¢ 9HAl yepgth, WAl 2ad i
SHFS 25.1542.93 g/100 goloH, A2 7158 FFlA
29.154+0.43 g/100g= 7P =9kom, AH=707<, 2k 701
3, oz, L1808 «o= 747t 27.64+0.61 g/100g,
24.69+0.50 g/100 g, 23.03+0.06 /100 g 23 21.24+0.21
2/100 g oo 2 B S Bk 7P A 2ol F50] 5
5 ART715500A 7Y B S BHYlon, F5E
o4 2ol (p<0.05)Z 213t} Salamat 5 (2017)
2 7| 2gelA A IS aEelA sk Bt
Azste] A gES A3 A3, A 0.88+0.02%, T
WA 23.51+0.03%, 35 5.87£0.03%F 2 Ao A
Aol FARgE AAgS Bt Kim 5 (2017a) 5%
o] EIWAIL UNE BA A, IR o] B
T ES FToE A5 T BE Thsek A
H55E Husglon, 7 4F 6.8%, =AY FF
2.24%, 235 T=F 5.08%, =N FTF 21.07%°=
B A7AREn i, 2AYS FA, 2EE e v

Fi

Hir

Table 1. The proximate composition in five Lentinula edodes cultivars

Content (dry basis, g/100 g)

L. edodes Total solid (g/100 g)
Moisture Crude Ash Crude Fat Crude Protein
Sanjo701ho 14.77 5.01:£0.08™ 5.08+0.19" 0.75+0.04" 24.69+0.50°
Sanjo707ho 13.81 4.5540.12° 5.86+0.12° 1.00+0.04° 27.6420.61°
Sanjo715ho 13.62 5.23+0.40™ 5.92+0.13° 1.00+0.02° 29.1540.43°
Chamaram 13.55 5.27+0.24° 5.05+0.06° 1.02+0.02° 23.03£0.06°
L1808 14.49 4.75+0.04® 4.0620.21° 0.81+0.05" 21.24+0.21°

**Meantstandard deviation with different superscripts in the same column are significantly different at p<0.05.
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Table 2. Contents of free sugar and sugar alcohols in five Lentinula edodes cutivars

Content (dry basis, g/100 g)

L. edodes
Arabitol Fructose Mannitol Glucose Sucrose Trehalose
Sanjo701ho 3.15+0.20" 0.12+0.09 7.16:0.04° 0.81+0.01° ND" 9.60+0.08°
Sanjo707ho 7.44%0.10° ND 5.46+0.21° 0.90+0.22° ND 5.37+0.12°
Sanjo715ho 7.78+0.32° 1.51+0.38 7.08+0.46" 1.03+0.26° ND 5.67+0.14°
Chamaram 5.65+0.14° ND 7.01+0.24° 1.20+0.21° ND 7.23+0.10°
L808 6.3240.16° 0.65+0.22 8.30+0.24° 1.17+0.15° ND 8.27+0.10°

"*Meantstandard deviation with different superscripts in the same column are significantly different at p<0.05.

UND: Not detected.

73S Ve ATt 72 ekA] 92 L1808 AW &
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WA F 4%2] F2lT (fructose, glucose,

sucrose, trehalose)3} FY= 2% (arabitol, mannitol)S 4]

gk A= Table 29t 2t} WAlolE ANkl AEFEH

tE2A S| o] AL FLFH nEdTd

trehalose”} @ol FHiEe] = Zo=m duid ot

(Kim&Hong, 1988). & ZIHAl FFolA] trehalose,
™

fEle T2 L8008 EFolA 7HE A ERIFEAL
Trehalose?] $FFe 2EZ7013  (9.60+0.08 g/100 g),
L808 (8.27+0.10 /100 g), Zolsd (7.23£0.10 g/100 g),
AEZ 7153 (5.67£0.14 /100 g), A2 7073 (5.37+0.12 g/
100 g) =2 Yepon, F35H {93 Afol& 1
I AAT}. ArabitolS 2E2 7015004 3.15+£0.20 g/100 g
o2 thE FFE HIste] ¢ 2u) v Fgo =z 39y
2Ath. Mannitol> L8084 8.30£0.24 g/100 g & 7
= AEEIeH, Ax7075 004 5.46+£0.21 g/100 g
2 7 v gEke YT BE BT F594 glucose
7F AZEHAO Y 1% FFO R F5E Aol 7} I =71
H RyHAle] fEld &S #4e 43 (Kim&Hong,
1988) F A2l 7t F-LJollA] arabitol, mannitol®] Z}Z}
3.9~6.2%, 6.2~7.7%= 2 ATAHe} FARE AgS B
At}h. kA trehalose= 0.53~1.01%% & A1rZAzHc}
A YEeR O™, trehalose $Ho] GUERET =4 =4
H 2 Ardae) R ATk F=A EAHAL (0.83~1.23%)
B} =2 FEAL (6.10~9.00%)00 trehalose SHFo] =

*om (Kim&Seo, 2016), oA Aule FIHA 5%
o] trehalose 3F&kz} §-A}EF SF0]Qit). o]= olto)] A}
S8 mawAlel B, AwiskE 5o a<le) wet o)
7F ek Ak

FaAe] opm At SRS EAT A 16350 A&
HAJL, F oluAke A£707F 19,791.50 mg/100 g,
2Z7155 19,419.54 mg/100g, AFE7015  17,678.60
mg/100 g, ZFol#  15,801.26mg/100 g, I]32L  L80S
11,778.02 mg/100 g =22 =4 YEFSLTH Table 3). T8
ol :=4ke- glutamic acid, aspartic acid, leucine, lysine,
alanine® 2 B1E 0™ glutamic acid’} 2FE7013, A
27073, Ak2715 ZH2} 4,544.21 mg/100 g, 4,491.32 mg/
100 g, 4,620.06 mg/100 g2 FALH  AZEHAL,
L8081 2,644.35 mg/100 g&. 2 7173 w+e ks 1o
ot E A $HE o] =4t 5 glutamic acid7F 7HE
0y ByE A7AINLi er al, 2018; Lee et dl.,
2020)¢F Ul £ AFAFNE BE FFANA 7
=7 vt ol =tk WAl JoFshA SR BE
of glol] & FFE F= AT oE 53], glutamic acid<}
aspartic acide 7@ 4bol] AgS FE 240|th(Yang ef
al., 2001). 7wk olu|=al dF2ke A%7155 6,761.31
mg/100 g= 7P =4 el o, F MAR 27075
EZ (6,557.92 mg/100g), AHE7015  (6,237.15 mg/
100 g) =22 UGt 2 Aol st il & a3t
A G THAES] AAE AR B35S 7] ulitel] 7+
gb olm|i=Ak hafo] Li 5 (2018)0] HEH L IHAQ]
ZF (77.88+0.20 g/kg)3+ o (36.18+0.01 g/kg)olA el
T T AR AEE AT AlsE

AW gdel E7FsstAY SEEEEE ol wlg- A
o] A 71%5& G510l S %ot 220 E AH
doksl= Z4olu| =2t arginine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, threonine,
valine & 9%°] AZHJT. HF opu At FFe FF
W o4 zlolg BHlom, Ak 70735, AFRT15E, A=
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Table 3. Cotents of amino acids in five Lentinula edodes cultivars

- AnA

Compositio ns

Content (dry basis, mg/100 g)

Sanjo701ho Sanjo707ho Sanjo715ho Chamaram 1808
Aspartic acid 1692.95+16.58" 2066.60+21.91 2141.26+4.02° 1760.57+19.33° 1301.95+930.84°
Threonine 1070.13+44.22° 1058.73+14.32° 1087.18+3.47° 923.64+9.81° 671.43+477.02°
Serine 1112.12425.89° 1063.17+15.06° 1087.44+3.70% 928.76+9.78" 673.30+477.89"
Glutamic acid 4544.21+119.00° 4491.32452.85° 4620.06£12.24° 3300.76+35.37° 2644.35+1937.55"
Proline 585.89+12.79" 811.85+3.74° 788.74+10.37¢ 673.79+16.38" 490.97+343.06"
Glycine 824.92+13.18° 972.06+7.35° 921.94+0.39° 781.74+12.33° 568.02+405.44°
Alanine 1036.69+16.28° 1177.29+8.50° 1106.21%5.89" 955.97+12.34° 689.35+487.16"
Valine 674.57+19.36° 1018.54+7.42° 962.18+9.94° 806.83+17.77° 592.98+417.13°
Methionine 118.25+3.97° 143.06+24.99° 144.37+1.98" 113.18+3.24° 86.51+61.12°
Isoleucine 719.95+12.06° 883.67+10.02° 806.19+7.86° 695.22+11.15 503.09+353.10°
Leucine 1303.54+18.33° 1488.00+£12.56° 1406.71%7.47° 1227.41£13.93° 880.53+621.67"
Tyrosine 453.48+1.57" 477.59+29.02° 521.11+6.28° 444.79+8.02° 324.06+226.85"
Phenylalanine 780.68214.66° 898.70+1.91°¢ 852.45+14.46° 743.79+14.03° 536.90+372.07°
Lysine 1150.45+25.20° 1372.13+13.28° 1361.07+12.41° 1165.73+11.67° 846.40+595.09"
Histidine 416.3+6.37° 516.21%2.18° 531.60+1.98° 422.54+2.98" 318.70+228.34*
Arginine 1194.47+15.93° 1227.68+38.46° 1081.04+10.83° 856.53+8.55" 649.47+460.79"
TAA" 17678.60° 19791.50° 19419.54° 15801.26" 11778.02°
EAAY 825.37° 8606.72° 8232.79° 6954.88" 5086.01°
EAA/TAA (%) 42.02° 43.49° 42.39° 4401° 43.18°

**Meantstandard deviation with different superscripts in the same row are significantly different at p<0.05.
YTAA: total amino acid.

“EAA: total essential amino acid (Threonine + Valine + Methionine + Isoleucine + Leucine + Phenylalanine + Hisidine + Lysine + Arginine).

7013, ol L808 <o &2 & ofu=Al ko] ey}
YA SRIEATE. T obr] =4t FHEF tiH] Froln] e
2b e Fobdo] 44.01%% 7P =4 vER e, A
270157} 42.02%= 7% 23tk Kim 5 (2017a)0] @
2W F opv|iAt e o] I ofu|igb SRR 49
3 (58.70%), AFH 43 (53.85%), AHH 53 (51.58%), AH
23 (47.95%), 223 A TE (43.00%) =22 =4 U
Ebtont 71 5%8 TAE Bl A 758} AR A
A2 Yelgt. Zolu]ielt F leucine (880.53~
1,488.00 mg/100 g)ol M =2 TS HYon,
methionineiﬂ sheFo] 86.51~144.37 mg/100 g =2 71§

WA UERETE et S F5E folF 2olE

HQl A2 glycin, alanine, valine, isoleucine, leucine,
phenylalanine & 6%°]%1 o™, 1 $taFo] % 1808, %
ofg, AFRT701%, AFRT715%, ART707%8 £o2 WA g

ARYTE. wAle] FE W} ofmlmare] 24 o7}
Ak B3 Ahn 5 (2020)3 o] zF EFW Hpo}
1‘—”«1 T FF oA Aels FRIE 659 oble
AR A S 5ESS TR T e ARE 28d
T e Feo= HAteEn)

Table 4. Contents of total polyphenols and total flavonoids in five Lentinula edodes cutivar extracts.

L. edodes Sanjo701ho Sanjo707ho Sanjo715ho Chamaram L808
Polyphenol (mg GAE/g") 2.89+0.02" 3.09+0.03° 3.49+0.04" 3.2240.05° 3.05+0.02°
Flavonoid (mg QE/g”) 1.03+0.01™ 1.02+0.01° 1.33+0.03° 1.07+0.02° 0.89+0.02°

“mg gallic acid equivalent (GAE) per 1 g of L. edodes dry basis.
?mg Quercetin equivalent (QE) per 1 g of L. edodes dry basis.

“‘Meanzstandard deviation with different superscripts in the same row are significantly different at p<0.05.



CEo] of, v, WASRY 22 kst ARgde
7= 22F AHER BaEe] flom, ddEe] ksl &
& ARshe st ARR o]§H AL th(Jang er al,
2015; Song et al., 2015). FHAE 5 A

A 55 B FEEY F Zhed F EPEkolEE
43 A= Table 49 2}, SRl FHA 5%
% ZovEe] FHHAE 2.88~3.53 mg GAE/gel Ao
2 Uepson, o]l 7P w2 F52 3.49+0.04 mg
GAE/ge]  Akx715%0l9eH, Teoew  FHold
(3.22+0.04 mg GAE/g), AF%7013. (2.89+0.02 mg GAE/g)
o2 VeI Jang 5 (2015)S AFHAF EaniAl 2
FEEY T Edls e 59T A9 1533 mg
GAE/go.2 HIBIHI, Seo 5 (2018)2 UEAujjs}od
T 9% FaAH = FEES T s FFE
7.32~10.88 mg GAE/go.2 B3k u} Qlo] & A Az}
o} zpol7t = Ao Z el FRHAE EIHA 5
Fo] T EetEol=9] A= 0.87~1.36 mg GAE/
2ol AT I FoA Ahx1755¢] & Zehrico|= ko)
1.33£0.03 mg QE/goZ 74 =A Yelga, I 2
2E ol 270135, AERT707E oo Al 5
Zre] BAA o4 Aol I 7MY B RS B
9l EFLS 0.89+0.02 mg QFE/ge] L808°IAL}. Seo &
(2018)2 HIHA 9% B FEE9 F ZgHwo|=

FIHAL TR Aul7lse] dERE AAA R T}
o] AAtE AL A8 wAlelH, FjA|E o] &3t
AiE FIALY] Aol a1 gtk B ArellA]
A EaAlY] 3 AFEH Aol & HlaLst
A} FY 274 AR ARRT018, AFRT707S, AR
7155, FHotet, L808 & 5¥F HAHA IR, 9
FEE B st S BT FAAxE &
Alo] dubR ke FE 4.06~5.92 /100 g, A
0.75~1.02 ¢/100 g0 8 EEW zo]7} ZA] Ygkor} x
chil e 21.24~29.15 /100 g2 EF7+2] F-2]% }o]
& BT} Trehalose= AF2701504 9.60+0.08 g/100 g
o7 7P =2 Ao IRIFAT. T ofnit 24
S glutamic acid>aspartic acid>leucine TOE & EXE
Hom, fo]7 xto]& HQl ofni=ik glycine, alanine,
valine, isoleucine, leucine, phenylalanine®]%2™ 2F%707
T, ARRT7158, 227015, Froleh, L808 o % =& §
FE BT & FEEY T EHs g T YR
wole ke Abx71557F 3.49+0.04 mg GAE/g,

fr & o

SRR Al e ErmA FEE olskekA A Wl 189

1.33+0.03 mg QE/g2 7 =7 vepstor v &+
=3 7914 Aols Uehiih. 22 iAok 94
A A 2R 5 F57) oA Aolrt Ejld
e 2T | trehalose, 652 oFr|iAte] ATt SHA|RE

o 2 01'}4

& el A7kl AlE EmA FEe] Hla 2
B2, FFE AR 55 S008 YL Bolel 3

=
bl T P S B ARAOR PES Bast g,

N

¢

M9 =

B ATe dAARTd A A T
AR (FHAI S 2020207A00-2122-BA01) S Z7E A
Hro} el Azto] ytoln] ofof] A=)
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