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Comparison of Free Sugar Content in Grains Fermented with
Mycelia of the Basidiomycetes
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9 Fagle] Ht2 ol&ste Aol shEdth olE BAT F FAW N (Ganoderma
lucidum(Fr.) Karsten)> WRAEMLN FEMHE T4 Aoz AEHAL] NS
B} Slomi(hH A, 1981), SVl AT 1980d ) ol+ agdEos Fuol
ox Y& T, 1986), ¥ oA EAo st BE AFE0] o]FAx U}
(Jorge et al., 1983; o] %, 1991). F<=w¥ Al (Fomitella fraxmea(Fr) Imaz.)2 G A=
Fegog FAbste] RIZAME “olgtAlold A et Eeln, HUH, qY T &7
7F ot KB B §5(1992)0] Rudte % H2 4§ 7#FER AF

= so} g
Phellinus igniarius(ZE A FBA)E VFENAZ AFMAe] St W4REFO
2 AgWsez & 994 ded, Azds S8 ¢ 5o 17} JdERez @
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A (PREAEREE, 1994) ooFE /e ALdo2A 1 steadel AAIH A gtoy,
oz AAANA BX L dAFI 53] o] AAAE A7) oy O T
% dAl R o LA ER FAAE ol&3te Wy st Fasig
A

welA 2 Ao M= Ganoderma lucidum 7094, Fomitella fraxinea 81003, Phellinus
igniarius 260059} Zro] zpA A9 A &o] ErlEd ofEW Al FAMAE AFoz A
HE 7 AEE, FFYS 22 AR wigsty 25 FE KT 24 W
E g2doz 5L E ALY xR E o]l &3tz gt}
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B Ao A14d #FE Y71 ATFAN B% 98 Ganoderma lucidum 7094,
Fomitella fraxinea 81003, Phellinus igniarius 2600524 X Ao A Al ks}y A
AL&-3t o}
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79 A u)tE MYGH]A|(malt extract 1.0%, yeast extract 0.4%, glucose 0.4%, agar
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L5%)E Azx3ste 121CAA 1587 mtddstdch =3 27 Mds n4A48 2

AR B, F4 8%, U9 4 25 Qon, 400 2aSRA AL 2 2
gujH e AzE T2 100 LA W8Tl AANTEA AZke] Aol
2 7 %2o] Ausse] ERAYL W T2 FU4E FH AANA %3 &
2 B/% AAR F FUEZ HPH000 00l 500 g # T 121THA 3027
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FRTAAE FEWAN FAZY %EHA HEsHA
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5. 7ele =

1) AAuRE FALA

MYG AA Aol A 8 g3 FAAE sl FHFFEZ ZHY BAAAES A
AT FAHAE 60CAAN $F AEF wstgon], AOAC WH(1995)d] uwha}
g AL ZAsAY. AISE Soxhlet X E o] &5t X A|71E, 80% ethanol
7bate] 80TCoA BFYAZAZ 712 FE&A F29L Yz, o3, 523
SHTFE HE3}9 1, o] 2B X|(mixed bed resin TMD-8) #7}sto] 4ol A
29t 259 A=dE #H3t 045 pm membrane filter2 33 & =L AZ
2 3%t 3 BHE EFAS MerckA| arabinose, glucose, sucrose, inositol,

trehalose, maltose, galactose, fructose, melibiose o9, <& 1>¢] ZAo =7 B A5}
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Soxhlet FX| & o] &3t GAANZFE, 47 HHI FUA Astd 7P FA
o] &35l on, <F 1>9 ZPoZ EAMFYT)

(£ 1) Relg 248 98 HPLC =2

Operating conditions

i peiormane i rematgrh
Column WATO 44355 Carbohydrate(4.6 X250 mm)
Column temperature 35C
Mobile phase 80% acetonitrile
Flow rate 1.0 m¢/min
Detector RI(RID-6A, Shimazu)
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(E 2) Mol ASE TR Yntye
(@9 : %)
AR | eE | eMd | A3 et a
By 10.97 8.93 0.95 77.01 1.35 0.79
T 13.79 8.23 282 72.75 0.79 1.62
&5 10.77 14.58 5.28 66.94 0.56 1.87
k) 12.60 10.68 1.49 70.83 271 1.69
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Wi st Hoisste =2 FE& BUST WS 929 Tl 32
121TAA 3083 TR 710 IA, F, FRTAAE HFstn 28T
ol X 2047 gt ARG 710 B SFTE SR Frbstn 21
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HERe FRE ARFY GUFE VLU02 8% F YA, YRHYOR o
Bl Y7 27 i HEWZ el gol7] A E, cellulase, amylase,
pectinase, chitinase, dextranase, xylase ¥ J-1,3-glucanase &3} e A9 93 74
27} Adslojx ot gtrH(Garraway and Evans, 1984a; Frazier, 1967).

B A MYG AA R o)A wjokd gAFAAY FEUF 2HE AR 2
<E 3>, A8 Ag" JANA, FFHA, IR e FAANM AEE #2T

arabinose, glucose, inositol, trehalose®] 4% F Sith.
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(E 3) MYG x| six|ollM sitE ©X TAtHe| welg =

Free sugar G. lucidum E. fraxinea P. igniarius
Arabinose 141.5 16.9 8,1243
Glucose 1128 1239 428.6
Inositol 31.8 15.0 619
Trehalose 1,047.6 755.1 327.7
Total 1,333.7 910.9 8,942.5

279 = arabinose’= hemicelluloses®} pectic polysaccharides 123 Y2 "B E 9
Ao EASE 222 Bad t4Rd o8 T oFeld & Uk @
or e sucrose(A Tl A 74U 1) BohE <3l galactose(ZF A Zv] 06)Bc= 2
tx s=d, FudA E5EA @7 WEe By e ZriEz s,
1990). .

&3 = inositol& 6-214F o] 28] 21 phytic acid & phytic acide] ¢ Fe|(Ca
4, Mgl $)E 5%, AE, tjAEAd HAEA EAsts FY GLz Lo, v
AEo gFARZ AA 9 rthFrazier, 1967). £33 U4 phospholipids®] T8 4=
A AEY polysaccharides(ZZ B-1,3-glucan)®} Aol FLE vjAe F2 7153 H
Elmlo 2o Al Ael dito] 12 H 7| % drHGarraway and Evans, 1984b).

&89 2 trehalose= 32 &5, #Al o da E£A37] W&ol mushroom sugar
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1988). Agarzcus bzsporusoﬂ AT FALA 9 o ] =

T3tEoln, HAY o] FHFo AAAI AAstE T¢ ol&Ho g n )
(Moore et al., 1984).

AYAD, fU2 0] ol AuA ZAAY FS 89425 % FAH
A FAAY 1,333.7 mg% 2 A=A FAA S 910.9 mg%oﬂ H]5le] 6.7~9.88) AL
A UeR TR AN FAAE 228 F2e 2HF anbinosed] ol
8,1243 mg%2, FAWA(1415 mg%) B A FAA(16.9 mg%)ol udte 574~
480.7vf = A JEIW O™, trehaloseE A2 3+ glucosed} inositole] 3T F x|k A
FAAe el st 2o S et

3, AT FeulA FAA S trehalose?t TA $21e] 78.5% 2 82.9%2
A e uFe AAsn dRou, AWM FAANE anbinosert HA el
08% AAstel fAF FHull YAHE BAES Bl T} T Aol vt
Y Aoz uehg

4. XA HRwele 522 Relg =4 gt

22 AAe $eRD wAT N TEY fAY 2AL AL AW GATA
A7k Mebe 2R Aol AAHCD & HeT Do ZrstAt

Bele] 7, sucrosest maltose7t HEHUEU, FETF F maltoser AE9 T
A=A A4 ol AF4E Qe Fhdo} Qow, 55 7ol Lo} Fel
FF, A Fol 2 §gol Brh ¥ YoM A4S A maloser} 8.5%2 el
o] RES RAFFYT<E 4>,

st Ha ZH oA 74’*321 & arabinose, glucose, trehalose 2 fructoseZ} &
Aol Mgd B e HEHA, arabinosed] 5, FANA FAA i B
2o A 9612 mg%, F4HA ﬁ*hﬂ g Bl A 1,059.2 mg%, G FAA uj
& HelolA 6489 mg%2 7zt FAEH AA fElF9 34.7%, 63.1%, 62.1%F e
o] 7} & n|F & AX A E3, fructosers FAWAlo] wjUdE BT HE
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(B 4). X0l ofsf LEEH 2alo falgd =4 ps
(mg A)I \__—‘— %‘ao‘:)
Free sugar Control G. lucidum E. fraxinea P. igniarius
Arabinose nd 961:2 1,059.2 648.9
Glucose nd 533.8 127.6 100.6
Sucrose 7.4 938 15.8 25.5
Trehalose nd 256.9 101.1 73.0
Maltose 501.6 669.6 375.8 196.3
Fructose nd 3394 nd nd
Total 509.0 2,770.7 1,679.5 1,044.3
Control : A HA #& K
d: A&
o] 7, arabinoseE EFsle] 4FF o fEdo] AEHJ=H<E 5>, glucoser}

49.6% 2 B]g&o] 7}

7h gAEe] MR Lol 7

2,020.7 mg%,

%9):14- gtH,

2 Ao A AEHA] 2 trehalose?t maltose
Z5 0™, arabinoser G XAl
A ﬁf‘}iﬂ s GollA 1,682.7 mg%, FFHA TAA sl g Lol

TAHA v g oA

A 1,276.8 mghZ z}ZF AEH AA FdY 73.3%, 84.1%, 77.7%S XA sto, U =}
A ] arabinose %ol v[3te] 47.8~75.7v[2 2 E71E B 9ich &8t sucrosed] T =
7H7.3~9.88)$} inositol®) BEK7.5~3228)E o = Z7}atgch
(# 5). Xtzol ofsf Y&E Yo Ra|gd =4 s
(mg %, AZ = o)
Free sugar Control G. lucidum F. fraxinea P. igniarius
Arabinose 26.7 2,020.7 1,682.7 1,276.8
Glucose 46.0 101.7 544 489
Sucrose 16.8 134.5 123.2 163.9
Inositol 3.2 1029 24.0 50.3
Trehalose nd 78.7 116.2 84.9
Maltose nd 317.3 nd 17.8
Total 927 2,755.8 2,000.5 1,642.6
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(E 6). HXZo| osff 2&E 9 Falg =4 tﬂﬂ
(mg%, BZ )
Free sugar Control G. lucidum E. fraxinea . igniarius
Arabinose 38.7 262.4 459.2 1,516.8
Glucose nd 20.0 36.9 61.7
Inositol 51 13.0 13.6 40.9
Trehalose nd 63.8 80.1 81.6
Total 43.8 359.2 589.8 1,701.0
Control : H& 52 ¢ F4
nd : v]A&
T %7 arabinoses} inositolo] ZEF =, arabinose’} 88.4%F UIHEL A
AfGm gATel MEY F4d ALE, JABR, FEHA, ABNA ZA)
% ol A arabinose2] dhako] zbz} 262.4 mg%, 459.2 mg%, 1,516.8 mg%= 24z} A
E50] AA FB T3I%, T7.9%, 892%E YEHAT<E 6> @4, Aol )
A® FFXE, £ RAgA AEEA $I glucosest trehaloser} 725 T},
(B 7). "HXTo o8 dadH 85 fag =4 s
(mg%, D= FF)
Free sugar Control G. lucidum F. fraxinea P. igniarius
Arabinose 59 4,032.9 1,3484 2,818.4
Glucose nd 2252 53.9 96.5
Sucrose 151 nd nd 137
Inositol 23 208.8 28.1 842
Trehalose nd 1449 139.7 172.2
Maltose nd 205.6 nd nd
Total 233 4,817 .4 1,570.1 3,185.0
Control : HE X ¢e &%
AR
3L inositolo] HEH A=, sucroser} 7} 2
gaol WP SR &8 AAA

K9] 7% arabinose, sucrose 13
g,
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A2HA GUY glucoses} trehalose P maltose7t HEHU L, &F A A 713 &
H & AX| 3 sucroses FAT WG SR HEHA AU 2 FFel £0iE
Atk E& arabinosed] Frakol FAWA, FruiAl, FFA FALA} wGE &
AN 40329 mg%, 13484 mg%, 28184 mg%z Ueh} Ztzk #AE9 AA fd
83.7%, 85.9%, 88.5%Z Uehylon, &% =A<l arabinose ¥Fo| nlFe} 2
Z718 2y

B 2923, dEEy @xFo] vidd FEA inositol o] FrtstHEH], o]
= wWEae] phytater} AR AFAZ HAFo| phytased] &ja) FTO Ao
g3 249 AF} inositol2 EHEHJATGE Hu F(o], 1989; Nayini and Markakis,
1983)2 w2 d dof, £ Jd¥oA Yetd @xra Mg FE0X 9 inositol FF F7}
E FEo ¥§FH phytic acid7t FRMA, AFHA, FFHA FAA G ostd tha
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Abstract

The grains were used as solid-substrate for the cultivation of basidiomycetes. The grains
were fermented with Ganoderma lucidum 7094, Fomitella fraxinea 81003, Phellinus igniarius
26005, and its free sugar composition was investigated. For the mass cultivation of mycelia,
the hydrated grains with cold water were put into the plastic bottle. The mycelial growth rate
in the bottled grains was high in the early stage with inoculation of homogenized mycelium.
The activity of mycelium was maintained by adding sterilized water in the middle of
cultivation. There was marked difference in the content of total free sugar and composition
ratio of free sugar according to kinds of basidiomycetes. The content of free sugar increased
far more in grains fermented with mycelium than in grains which was not fermented.

Key Words : Free sugar, Grains, Solid-state fermentation, Basidiomycetes
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