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ABSTRACT: This study was conducted to investigate the proximate composition, free sugars, amino acids, and minerals in
five Lentinula edodes cultivars collected in Korea. No significant differences in the content of crude fat and crude fiber
were found between the samples; however, there was significant variation in the contents of nitrogen free extract, ash, and
crude protein. Three kinds of free sugars (fucose, arabinose, and glucose) were identified by HPLC, with the glucose
content ranging from 5.94% to 12.08%. Sixteen kinds of free amino acids were identified: the highest content of amino
acids was found in ‘Sanlim5ho’ (13,768.33 mg%), while the highest content of free amino acids was found in ‘Sanlim4ho’
(6,790.57 mg%). The minerals detected in the L. edodes cultivars were potassium, calcium, magnesium, and sodium, the
contents of which ranged from 567.16-2,356.09 mg%, 3.85-7.42 mg%, 9.79-20.88 mg%, and 19.60-22.62 mg%,

respectively.
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A : Sanlim?ho B : Sanlim4ho

C : Sanlimbho

d
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D : Sanlim7ho E : Sanlim%ho.

Fig. 1. Mushroom samples of five Lentinula edodes cutivars bred in Korea.

WAEE Bo] &Hlstal Stk (Hong 1980; Ko ef al.,
1999). dio] Eal Tl A} Hleldl ko] gof AFo
241¢] l% Rk ofuEl A, ok, AN, A, =
S, A, fAE T4 AR Ze0] doeH; 4F v
H]al—_,,]_ /\lo]/\ = jL_f‘S:]-O].oq Xi%ilﬂ}‘é Zjﬂ—/ﬂ—u- L R=a=~
23S WL ok (Park et al., 1998; Hong et al., 1988;
Choi et al, 2000). HEo] g =2 et
(lentinan)Z} @3 & FYZHES TFS 5= g
g (eritadenin)S 312 o] FE BAlO R T ALE-
== AT (Park er al., 2011).
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2 Ao AH8E Eie FEFHANG AT
m ST
) FEE9 Mg EE 25°C,

pHE 5~6, B29-2 glucose, B4HY-2 malt extracts Al

Al o
230 AFE-3F 3= 2 chromatography-&
(Sigma-Aldrich Co., USA)S 4 HE EFA%FS AHE:

§o) 2 Ao}

I =2 AOAC(Association of official analytical
chemist, 1996)Heol| wel EASAY. FES A&
0.5 g 71zt A3l 932 105°C dry ovenollA dFeko]
g 7] A2 & FAE SASAT. 23S Al
T 0.5 g5 250°ColA oM 3skek § 600°CllA 2A
sepyoz, ohildo] gheke Kjeldahl (Sin, 1987)2

We] PFE Soxhlet F37 (Lee ef al., 2008)°.

= Henneberg Stohmann 7H#H (Kim et al.,
2007) 2.2 AZslivh. 28 7heA FALEe] gk
Fol e Z3E, 2o 2 2 2459 g

A2 AR 0.2 goll SHTE 7I8kaL 60°ColA
<t FES o, YAEE(5,000 rpm, 15 min)d}
A4ZH-E& 045 um membrane filter(Millipore Co.,

USA)Z 3} 39 em oJAS High Performance Liquid
Chromatography (HPLC)Z #4313t} g o a+
Ho g Aketlom, HPLCZ71-S Table 13 7).

Table 1. HPLC conditions for free sugar analysis

Content Analysis condition
Instrument Agilent Technologies 1200 Series
ELSD detector
Column ZORBAX Carbohydrate
(4.6 mm x 150 mm )
Solvent 75% Acetonitrile

Column temp. 30°C

Flow rate 1.4 mL/min

Injection volume 5 pL
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2] A& 0.2 g3} 6 N-HCI 10
S Bg o] gEZg
10°CoNA 24717k 74
Ba) A AT 7R 28 € 5, BES 73 oA
£ o]83slo] o738l HA methanol 50 mLZ &35t}
]S 7AFES3Eke] 20 mM HCI 10 mLE &3 &
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Table 2. HPLC conditions for amino acid analysis
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Table 3. Atomic absorption spectrophotometer conditions for
mineral analysis

Content Analysis condition
Instrument Agilent Technologies 1200 Series Content Analysis condition
Detector Agilent Technologies 1200 Series FLD Instrument Atom.ic Absorption Spectrophotometer
B (Perkin Elmer AAnalyst 400)
Column AccQ-Tag
(Waters Co., 150 mm X 3.9 mm) Fuel flow G,H,, 2.0 mL/min
Column temp 37°C Oxidant flow Air, 10.0 mL/min
- Wavelength (nm) K: 766.49, Mg: 285.51, Na: 589.00, Ca: 422.67
time A B C
0 100 |0 0 _
0.5 99 1 0 mLE 7}6]] O%jl]-’é]—o% _/,:__91_/\0]-0]]}\1 ‘%“?‘1} Zﬂ_l}\]ﬂ :?: 4HH
18 95 5 0 4g dat 10 mLE 71 &, SFFE ©l8-3ke 100
19 91 9 0 mLE F&3 ool BHANER ARSI 7 7714
Buffer solution 26 8.7 | 133 |0 2o He YUASFFEA (Perkin Elmer AAnalyst
30 |8 |16 |0 400)2 7F 940 FFE & FEZ 0.1, 0.5 2 1.0 ppm
2|8 |1 o o= zAS BE A% S0 skl BAIIT.
36 0 60 40
39 100 0 0 27} oI &t
a0
48 100 0 0 E-LI- = =
Flow rate 1.0 mL/min QIHIM S Shak
Injection volume 5 L T3 5% AubgE SR B8 ATk Table 43 7
. TEERE 5.44~6.80%= YENGLL, ZAW e

Scjojn| At

frejoln At B4 Alg 02g0 SHTE sl
60°ColA 4AIZF FE3 T, YAE2(5,000 rpm, 15
min)3lATh 745 10 mLol| sulfosalicylic acid 25 mg$
H7kste]l 4°CollM 4A1ZE FoF HRA £ A4
(5,000 rpm, 153)3te] @l F& AAS L, S
0.45 pum membrane filterZ &5} E]— AN S YA F
Faled AccQ-Tag AloFS ARSI F=ASE A7l 3
HPLCE 433t g2 oFEFHo=E zﬂ}\}o}}\)\-—-
™, HPLCZZ1 Table 33} 74t}

=za> =

2 A Ags] 4
< Table 33 2T} 5 A8 0.5 g2 600°CollA]
BIStAA WMASE-S A T, 20 3AE g At 10

]'/v\—]—-

1.42~224%% A 5EZFe] & Zo|E
whilz geke

YERA] ookt &=
A 557 21.07%E 7PE =4 e
), AFd93° (17.98%), “AHH43 (15.99%), “AH 735°
(13.94%), A 23’ (12.94%) =02 =& ks Yehy
At 3FEL 7P = TS R A S (5.08%)F
AL 3.22~3.93%% Hls=S S e T 24
S AT (4.01%), AHESE 3.91%), “AtH2%°
(3.58%), “AFH935’ (3.51%), “AFH 43 (3.27% Fog =
Al ERSTE. 3329 FEAES] AMEES UFAZE (Ross
et al., 1999), 7184 FHAE TS T Ao E Hsly]
= BrelEe] st BHo] sle Ao g BaH b ok
(Jeong et al., 2008). 5= #|2)3F thi-i-2] e=3lEo)2}
H 2= gu: 7};1/&—1 U;‘s_:]_/,\_%O] ko w\}r—;]zg’
%), “2F49
ebstT

;1—7— = 1 T L
(64.78%), AYETE’ (63.32%), ‘45 (62.04
o 7

3 (60.82%), “AHH TS (54.19%) =

Table 4. The proximate composition in the five Lentinula edodes cutivars bred in Korea

Proximate composition (s)

Sample Content (%)
Moisture Crude ass Crude protein Crude fat Crude fiber nitrogen free extract
A 6.44+0.05" 3.34+0.01 12.94+1.73 1.42+0.02 3.58+0.02 64.78+0.06
B 5.52+0.08 3.93+0.01 15.99+1.19 1.49+0.01 3.27+0.01 62.04+0.05
C 6.80+0.04 5.08+0.03 21.07+1.66 2.24+0.01 3.91+0.01 54.19+0.04
D 5.44+0.02 3.54+0.05 13.94+1.13 1.99+0.02 4.01+0.02 63.32+0.06
E 6.41+£0.07 3.22+0.02 17.98+1.71 1.67£0.01 3.51+0.01 60.82+0.06
YAll data were presented by meanststandard deviation
A : ‘Sanlim2ho’ B : ‘Sanlim4ho’ C : SanlimSho D : ‘Sanlim7ho’ E : ‘Sanlim%ho’.
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) 5 =214 23 v &35 Ho|= arabinose’} 7
ZH A WAl ksl S48 el x4 fEle
o7 dHZ fucosers 252 A FoAA T HAEHUT.

Z 599 e AYTT 14.38%, M55 11.62%,
295 11.03%, “AHH435° 8.90%, ‘AFH23° 8.62% <=
o2 A Jebdtlh Glucose TS 5.94~12.08%,
arbinose TS 1.97~4.51%7HA &= Zol7F A ek
wow, fElg FAAHIE A F Aol YERHAAT
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Table 5. Free sugar content in the five Lentinula edodes
cutivars bred in Korea

Free sugar
Sample Content (%)
Fucose Arabinose Glucose Total
A 0.00 2.68+0.25"  5.94%0.11 8.62+0.18
B 0.00 2.42+0.32 6.48+0.24 8.90+0.28
C 0.00 4.51+0.39 7.1140.22  11.62+0.31
D 0.34+0.04 1.974£0.17  12.08+0.20  14.38+0.14
E 0.24+0.04 2.77+0.13 8.02+0.19  11.03+0.12
All data were presented by meanststandard deviation
A : ‘Sanlim2ho’ B : ‘Sanlim4ho’ C : ‘Sanlim5ho’ D : ‘Sanlim7ho’

E : ‘Sanlim%ho’.
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Kim et al, 2000). fucose= WAl 78 23 5 7H
7F3 ksl 7)%50] Aok BaEoe] Jon, AWkASl &
2EANM = A 5T F fIAT B R mAFA]
&3] WAE T (Seo, 2012). & A7AH fucosedFol T
Fof = AHT7E B AH9% = % sl dE Alx
Al et FEo2 AZEH, WA AAB e ohE fucose
g WIslE A &H 02 ZARIAIA} it

Table 6. Total amino acid content in the five Lentinula edodes cutivars bred in Korea

Total amino acids

Content (mg%)

A B C D E
Aspartic acid 708.65+9.88" 799.42+8.51 951.25+£9.40 638.55+8.12 571.70+8.05
Serine 632.44+7.34 659.71+4.28 788.05+7.08 559.99+4.91 541.59+5.02
Glutamic acid 1971.28+10.12 2369.46+11.04 2305.09+10.87 1759.09+£10.08 2155.52+10.22
Glycine 529.70+7.25 568.58+6.31 688.28+5.28 494.17+4.27 497.55+5.58
Histidine 406.49+4.60 418.69+4.25 518.16+5.07 341.16+4.13 356.58+4.48
Arginine 841.80+6.49 895.09+6.62 1212.20+9.01 743.72+5.80 726.43+6.65
Threonine 667.22+7.13 716.83+6.30 835.64+7.88 610.42+6.10 613.92+6.12
Alanine 748.43+8.04 647.48+6.78 721.71+6.50 524.51+6.02 521.72+6.26
Proline 453.20+5.05 480.29+4.38 528.19+5.91 422.58+5.58 388.22+4.01
Tyrosine 174.98+3.11 211.41+3.84 284.77+3.45 188.08+2.44 187.27+3.60
Valine 819.33+7.70 978.53+£6.82 1024.63+9.00 748.26+6.24 781.41+7.33
Methionine 156.10+3.03 169.94+4.08 208.64+4.37 152.29+3.22 139.72+4.89
Lysine 847.83+7.75 944.38+8.30 1159.42+8.61 720.93+7.99 675.28+6.15
Isoleucine 640.75+6.99 688.37+6.53 788.84+7.04 554.15+6.05 576.24+4.90
Leucine 883.40+8.74 943.32+8.94 1068.56+9.18 770.72+7.98 747.59+7.21
Phenylalanine 574.03+£5.22 607.02+5.81 684.91+6.32 497.86+4.66 500.34+4.04
TAA” 11055.64 12098.51 13768.33 9726.46 9981.09
EAA? 4995.15 5467.07 6288.80 4395.78 4391.08
EAA/TAA(%) 45.18 45.21 45.72 45.22 44.02

A : Sanlim2ho B : Sanlim4ho C : Sanlim5ho D : Sanlim7ho E :
DAll data were presented by meanststandard deviation

? TAA, total amino acid.

) EAA, essential amino acid(Thr+Val+Met+lle+Leu+His+Lys).

Sanlim%ho.
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Table 7. Free amino acid content in the five Lentinula edodes cutivars bred in Korea
Free amino acids Content (mg?%)
A B C D E
Aspartic acid 58.02+1.37" 130.93+3.16 64.17+£2.67 106.24+2.49 103.14+2.44
Serine 203.51+2.31 293.44+3.02 165.19+2.15 218.26+2.10 253.01+2.46
Glutamic acid 790.47+6.48 1640.66+9.01 418.05+3.25 1109.89+9.19 851.44+7.58
Glycine 60.76+1.54 47.24+1.48 32.43+1.21 56.99+1.60 95.32+1.88
Histidine 893.59+7.47 1230.73+9.28 734.64£6.76 708.28+6.14 1896.04+9.65
Arginine 467.56+£3.97 620.36+5.34 548.24+4.27 421.86+4.11 561.03%5.02
Threonine 189.37+2.17 470.33+4.02 173.02+1.01 257.89+2.31 333.68+2.33
Alanine 300.57+2.87 117.76+1.67 172.44+1.33 296.30+2.58 376.78+3.84
Proline 158.76+1.66 283.40+2.88 64.01£1.25 222.40%2.12 149.43+1.25
Tyrosine 134.10+1.54 0.00 65.62+1.08 157.52+1.26 187.07+1.11
Valine 238.98+1.22 11.63£1.00 192.89+2.22 294.60+2.99 379.13+3.27
Methionine 17.57£1.08 200.94+2.71 0.00 0.00 32.20£100.
Lysine 200.90%2.70 692.19+6.17 216.09+1.17 325.13£2.72 315.83+3.79
Isoleucine 106.79+1.86 255.76+2.81 69.38+£1.05 81.75+£2.01 169.6312.42
Leucine 154.17+1.44 468.82+3.62 103.18+1.94 107.78+1.08 228.69+3.04
Phenylalanine 201.17+1.70 326.40%3.03 140.54+1.02 178.34+1.15 307.15%2.55
TAAY 4176.29 6790.57 3159.89 4543.24 6239.57
EAAY 2002.53 3656.79 1629.74 1953.77 3662.34
EAA/TAA(%) 47.95 53.85 51.58 43.00 58.70
A : Sanlim2ho B : Sanlim4ho C : Sanlim5ho D : Sanlim7ho E : SanlimSho.
D All data were presented by meanststandard deviation
? TAA, total amino acid.
" EAA, essential amino acid(Thr+Val+Met+Ile+Leu+His+Lys).
-_rl*'lol-lill_'.—_*l' gt 3 4 (nitric oxide) A= WF=EA] D Qs 53] &
3 5ES] POt B BT Ase Tble S, FeEe 2, Bawe) g3, AaAEe /)5 A
J«L 2 F 1639 ofrldte] AFHSIoH, F8 7 ofshke i(NO)-J A7 A=A % g e s
opp|iAto 2= e EAkE, ¥ XA B I AAAL  iTH(Palmer ef al, 1988). arginine®] Bo] SIS AF
£ &= glutamic acid, 2ol A4to 2 HAY]FS & < &7, oF, HAE, 73R, 2R Solt}. valine
A7) E arginine, ZTHyS o, & 9 F23]H A 19019 5Lo] s}k oD HX 7} FRARIIA HEE E
< 3= lysine®] valine, leucine 5 (Eghianruwa et al, 3T}, 7 THF A9 wae AUgdel Bt
201102 hepsdet. A B

Z opist Fe B FE7He] 2olvt A YERst
t}. 2k 55°7) 13,768.33 mg%E 7P =L kS
ERAL, AH 43071 12,098.51 me%s LFEREO ™| Ak
23 11,055.64 mg%, ‘“AHE 935’ 9,981.09 mg%, ‘A
g 75’ 9,726.46 mg% O & LFERITH

WALS 7P 9kS U= glutamic acid7} THE o}w] =Xk
Hls] AR =} (Kwon ef al, 1987). ¥ Ad43 F9

T ==
ofujx=Ako 2 HEH arginineS BE AEA | EA5=

75 A opr|ito 2 ZhoflM = AW RS A
787 flstel @il Il dojued], oluf
arginine®] 243]F (urea cycle)ol|A] 242 EI|ET].

arginine> I M E, HAZAME, S5 (neutrophil), A+

ot ey AES rAES BstE ] HelibEgl 9%
BAbol|A valineS F4E = JUTHKim et al, 2010).

o|A ¢ ofr]= ?:E% WAL gt gzl
Holl 7HE 2 g o 5 ok 2 AT
A% F5 EH= L]-E]-‘rl o}w] 3tk zjo)9} 2] 2}
o]2 HU} AFH o7 HESI] gxo mE BAl AYato
Ve & A= Aztdr

& =
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[+]

B osx

[¢]
e Fe g
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f2loto| At
FI 5F9 o
73} 2t} %
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AF 3RS BAs A= Table
169] obuli=Ato] AZHAOH, 4 f2o}
ac

2+ glutamic acid, histidine % arginine>.Z 1}
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ERStT.

frefobr =it & =2 S UER histidine A
2gRlolAl= ¥] Folmiesto 2 FHFE AT, AA R
719 histidineS Frobr]=4ko 2 FHF38laL Ath(Jegal
et al, 1994). +Z2H O 2E oju|tE 1gE 7K & Ao
EAola, ol271d, gt A 94714 ofm|i=gtolth
(Ro et al, 1994). &r7o|up 2E#H 20 it Woig 7}
sk, AYRE, 7izsdolet Aol W o] Ao e
3 FHE B3 5 A 957} 4,254.03 mg%=E 71
=2 S UEeRiITH

Z FrEoh At e Ak 435071 6,790.57 mg%=
7P =A JER A otuat Aol X8k o
Tgotr| st o] A et AE-FihE-8<l A
55°% 3,159.89 mg%= 7HE W S vEhfo] 743
ot Ak Ao} Aol Hof 5 FHH AvE da

lo

N

S-S Yehgon Ak 2357 1,850.38 mg¥%, AHH 73
1,139.09 mg%, ‘“AFd 43’ 92833 mg%, “4td 93
567.16 mg%= F57rol fFo]8l 2ol 7k Ukt Mg
o] ghEke A 5% 20.88 mg%, AFE 93’ 18.11 mg%,
AHd 435 16.85 mg%, “AHe 757 13.81 mg%, “AHd 2%
9.79% w22 VeI Ca &2 3.85~7.42 mg%, Na
TS 19.60~22.62 mg%E EE7Fe] HolF¢l zlo|7}
YERA] edstTt

AR E T B el zpolol wet 78R =
2ol & YERN AT, F713 8- 3| s vlEehe A
Ado] LFEPHO ™ (Kim ef al., 1993), ¥ A4l E
HiZ|EE ofu e} 5 HE FIIAEe] thaxgke] Aol 7t vt

RS gl

Table 8. Minerals content in the five Lentinula edodes
cutivars bred in Korea

Mineral
Sample Content (mg%)
K Ca Mg Na
A 1,850.38+23.05" 505+0.05 9.79+0.10  21.91+0.53
B 928.33+15.08 3.85+0.01 16.85+0.50 22.62+0.33
C  2,356.09+22.56 7.42+0.03  20.88+0.30 21.68+0.69
D 1,139.09+21.22  5.23+0.08 13.81+0.53 20.99+0.42
E 567.16+32.06  4.14+0.02  18.11+0.20 19.60+0.23

D All data were presented by meanststandard deviation
A : Sanlim2ho B : Sanlim4ho C : Sanlim5ho D : Sanlim7ho E :
Sanlim9ho.

SRR L P

o] A& oA JtE Fe] AEzlold 25 &
g BAEAL 5 FES et iR ¢ fET
ofmiAt 2 B3R ShkS vl wstsith. Yk
A, ZANH 2 T F50 & Aolg YE
WA gkon, 7 FRAE, 38, 2ud ke
AETER FoFQl ztol7F eIt fEE TS &
At A3 F 3% frElde] AEEReH, glucose T
S A EHE 594~12.08%7F] & xtol& BTt FAof
12k B 1650 AEHASH, A 55°71 13,768.33
mg%= 7P A Ve, frE]opr] Ak B 16%50] A
ZH o, 4 43509 F fElohv| =it gkl 6,790.57
mg%= 7P =4 UElth F1AE Ses 2% 4
3} potassium, calcium, magnesium 2 sodium 471<2] ]
Yzo] A&EFAeH, sodium® FEHS 567.16~2,356.09
mg%e XA|ste] 7P & e B3, magnesiume]
SheEe 9.79~20.88 mg%A ™, calciume 3.85~7.42
mg%Z WERAL, sodiume 19.60~22.62 mg%= =57+
FrelA 1 2fol7F YehtA] 9ktt

&AMl =2

E AdFE= Golden Seed ZZAE ARG (FAHE

213003-04-3-WTH12)¢] ¥slo =z $gwjon oo 7+
At=gYtt
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