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Conversion of Fermented Feed by Basidiomycetes
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Abstract: To investigate nutritive values of a feed fermented with basidiomycetes, among the
isolated strains, Lyophyllum decastes (Fr.) Sing. was found with the greatest enzyme productivity
and rapid mycelial growth in rice straw medium. Optimum temperature, pH and moisture content
for mycelial growth and enzyme production of the strain were 25~30°C, pH 4.0~7.0 and 70~75 %,
respectively. Fifteen days of culture were required for the highest enzyme productivity. Among the
sub-materials added, 30~40 % of rice bran and 10~20 % of defatted perilla seeds were effective for
the enzyme production, but caused a reduced mycelial growth. The greatest effect of an addition of
inorganic salts was obtained with 0.36~0.72 % of (NH,),HPO. When 40 mesh or smaller rice
straw and steam treatment at 0.5 kg/cm? were used, the mycelial growth decreased, whereas the
enzyme production increased. The mycelial growth and enzyme production increased when Ca(OH),
was used as the alkali treatment, but decreased with increasing concentration of NaOH. As the
fermentation proceeded, the amounts of ash, reducing sugar and total nitrogen increased, but cellul-
ose, lignin and pentosan decreased. When the rice straw was treated with alkali, the amounts of
ash, total nitrogen and lignin decreased, but reducing sugar and cellulose increased. At higher
NaOH concentration, the variation become greater. The in vitro dry matter digestibility of the
products increased from 55.03 % at the beginning of the fermentation to 62.72 % at 45 days after.
fermentation. The most effective alkali treatment on the digestibility of rice straw was KOH followed
by NaOH. However, the digestibility increased with increasing concentration of NaOH. The digest-
ibility of pretreated with alkali increased after fermentation as well. ‘

Keywords: Lyophyllum decastes, Fermented feed, Dry matter digestibility, Protease, CMCase
Xylanase.
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Table I. Composition of synthetic medium.

Cellulose 10 g
Proteose peptone lg
Urea ) 0.3 ¢g
KH,PO, 2g
(NH,) 280, l.4¢g
MgS0, « 7TH,0 0.3 g
CaCl; - 2H,O 0.4¢g
FeSOq - H,O 5 mg
MnSQ, « H,O ' 1.6 mg
ZnS0O, « 7H,0 1.4 mg
CoCl, - 6H,0 4 mg
pH 6.0
Distilled water 11
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Table II. Rumen buffer solution.

NaHCOs 49.0

g
Na,HPO, anhydrous 18.5 ¢
NaCl 2.35 g
KCl 2.8 g
CaCl; anhydrous 0.20 g
MgSO0, « 7H,0 0.30 g
MnCl, - 4H,0 0.063 g
CoCl, + 6H:0 0.006 g
FeSO, - 7TH,0O 0.05 g
Distilled water 11
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Table III. Mycelial growth rate and cellulase activities of basidiomycetes at the first selection.

CMC liquefaction

S Mol g Myslial | Bille puger - CHC s
Pleurotus sajor-caju 90 SC 180 13
Pleurotus ostreatus-1 80 ST 220 9
Pleurotus ostreatus-2 88 ST 240 10
Lyophyllum decastes 82 C 130 18
Hericium erinaceum 71 ST 180 12
Lentinus edodes-1 65 ST 200 11
Lentinus edodes-2 70 T 210 10
Amanita rubescens 72 ST 250 10
Grifola frondosa 55 T 190 12
Armillariella mellea 40 T 250 5
Flammulina velutipes 75 T 240

Elfvingia applanata-1 90 C 180 16
Elfvingia applanata-2 86 SC 170 16
Irpex lacteus 89 ST 160 17
Trametes trogii 90 C 130 17
Phanerochaete chrysosporium 90 T - 140 13

T: thin, S T: somewhat thin, S C: somewhat compact, C: compact

Table IV. Mycelial growth rate and enzyme activities of basidiomycetes at the second selection.

Mycelial growth

Strains rate (mm) CMCase Xylanase Protease
Pleurotus sajor-caju 140 7.86 9.42 0.73
Lyophyllum decastes 135 19.27 7.68 1.82
Hericium erinaceum 80 8.58 5.24 2.00
Trametes trogii 145 19.15 6.05 0.99
Phanerochaete chrysosporium 125 18.53 8.05 1.88

EEHEES 54312 200 £ CMCase, xylanase
3 protease £EJIS WHT LR Table Vo Zo] B
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P. chrysosporium, L. decastes <°]3 2.7 protease
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o2 BRI ot BATHEY ol % BEREK
A AR g S48 A LW Al L decastes: B
EEk S EkE BEstdd
WS R

BRBEE 15~35°C2 23l Hsso 4B

BRgEd vA: ¥ES BET £RE Fig 15 2
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2 o BEEHEAE d 240929 proteaser 15°C
oA EREEC Ad x BEREE 45855 B
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9= 285 99
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Fig. 1. Effect of cultural temperature on the mycelial
growth and enzyme production by Lyophyllum
decastes.
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Fig. 2. Effect of initial pH to the rice straw media
on the mycelial growth and enzyme production
by Lyophyllum decastes.
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Table V. Effect of sub-materials added to rice straw media on the mycelial growth and enzyme production

by Lyophyllum decastes.

Mycelial growth

Materials rate (mm) CMCase Xylanase Protease
None 126 13.95 5.15 0.98
Rice bran 130 18.03 7.24 1.83
Defatted rape seeds 85 19.08 7.14 1.64
Defatted perilla seeds 90 25. 86 10.12 2.00
Wheat bran 105 21.31 7.13 1.11
Starch sludge (sweet potato) 96 14.31 5. 81 0. 96
Defatted sesame seeds 96 19.53 5.27 1.80

EF o]l E EfREEC] 49 Bt 319819 #EdE

£ #ol 7t AR
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10~459 7+ M€ 2l ste] BHEERE BFET £5
= Fig. 40149 o] CMCase: 159, xylanase2}
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Fig. 5. Effect of the amount of rice bran added to
rice straw media on the mycelial growth and
enzyme production by Lyophyllum decastes.
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Table VI. Effect of inorganic salts added to rice straw media on the mycelial growth and enzyme production

by Lyophyllum decastes.

Inorganic salt

Mycelial growth

Conc. (%) rate (mm) CMCase Xylanase Protease
Control 0 130 18.02 6.94 1.66
(NH,) S0, 0.72 135 19. 35 8.29 1.10
NaNOs 0.72 115 19. 65 6.16 1.57
(NHy) ;HPO,4 0.72 130 23.35 9.28 1.80
KH,PO, 1.00 125 22. 67 8.59 1.98
K.HPO, 1.00 125 21.58 7.55 2.10
MgSO, + 7TH,0 0.10 115 18.53 7.46 1.87
CaSO, + 2H0 0.50 125 20.72 8.09 2.10
CaCOs 1.00 118 19.08 7.50 1.77

o A} proteaseS A &)ty ol T EIRKS #Hinst
BREEA L BERM At

Table V& o] WEHol wizx BEREES RIF
stgel kEES BHEFES =L dolvt BEEAE A
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2 65 ).
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Bol {45 HEFEEE HANAR ozoz
W) Fol wol FEFAE REEEREN v& HREHE
v OEERSY EinE 28y AAE e Aoz B
Ao BEEEEY A$E CMCase: 30 %, xylanase
= 40 %, protease= 50 % Hinol Al EEEEMH A
Fol ¥t T (198D #HES AR FAF% AFE B
At EAEY A S Fig 604 o] WEFL
EAFSY BE) EinG e B e 40% §
InEgs EFol ofF Wl SWm EEFELEENA T CMCase
= 30 %, xylanase™ 10 %, proteaser 40 %A §
84 vk xylanasew k¥ES] A% 40 % Hinry AL
F9| Al Mstol HBel Y proteased: 22 Brithrh
o] EAES Wi vEe Emste AoE AR

B BEe e

WA 4% EgEE BRS 9Ed KT F %
P10 %% W Bl A BFEESH BEREEY [
AE HEL BHY &R Table 13 2.

Table W3} BEEREEE (NHp,S0, FHEn
A% %7k Wmshd elA BEEELS &Enel s
238 IR WALRNG o EBEREES CMCased A
(NHy),HPO;, KH,PO,, K:HPO, s 2 #Eayo) S
xylanaselr (NHy):HPO,, KH,PO,, (NH):S0; <]
protease= Ky;HPO,, CaSO,;, KH,PO,, MgSO,-7H,0O

Zol

Table VII. Effect of particle size of rice straw on
the mycelial growth and enzyme produc-
tion by Lyophyllum decastes.

. ~ Myecelial

Particle rowth
size gra te CMCase Xylanase Protease

(mesh) (mm)
Control 130 17.82 7.29 1.61
20 130 17.85 7.33 1.69
20-40 125 19. 02 8. 05 1.77
40 115 19.53 8.76 1.89

Table VIII. Effect of steam pressure of rice straw
medium on the mycelial growth and
enzyme production by Lyophyllum dec-

astes.
Mycelial
Steam
pressure g;;):gth CMCase Xylanase Protease
(kg/cm?) (mm)
0.5 125 23.04 7.99 1.43
1.0 130 22.80 7.44 1.53
1.5 133 18.93 6. 66 1.64
2.0 133 15.21 6. 66 1.58
o @ E9ton xylanases] Al NaNO; proteased] A

(NHp:S0:9F NaNOs% A9t of & LS &
e EHREEY BhE Mg s Qshe
P. ostreatus®} L. edodes®] 3o A CaCO38t CaSO4
9 winvt BaFl Ad wEx BREES L. edodes
9] xylanaseo] /] (NHy) HPO:+ (NH,),SO4 protease
oA KH,PO8l @il 9d A4E Adsias
CaC0;9} CaSO.8 B/t itz WES ¢ Sl
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Fig. 7. Effect of the amount of ammonium diphos-
phate added to rice straw media on the mycelial
growth and enzyme production by Lyophyllum
decastes.

Table IX. Effect of alkali treatment of rice straw media on the mycelial growth and enzyme production by

Lyophyllum decastes.

Alkali ((J%n)c. Myciggl(gxg\)vth CMCase Xylanase Protease
Control 110 18.08 6.53 1.46
NaOH 106 12.14 6.72 1.71
NaOH 100 9.68 5.83 1.51
NaOH 12 90 8.78 4.65 1.22
Ca(OH), 105 20.58 9.57 2.04
KOH 103 13.33 6. 85 1.82
NH,OH 107 18.08 9.32 2.10
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Table X. Changes in chemical components of rice straw during the fermention periods.

Days Ash R:S;:ing ni’{;%téiin %ggg{% Cellulose Pentosan Lignin
0 14,28 36.17 2.75 3.09 35.50 25.58 17. 36
15 14. 35 36.72 2.91 3.65 35. 40 22. 45 16.69
20 14. 46 37.64 3.14 4. 56 33.75 19.98 14.51
25 14. 47 38.70 3.18 5.65 32.82 18.92 13.78
30 14.55 38.83 3.22 8. 46 32. 60 18.53 12.62
35 14.85 39.42 3.30 7.83 32.30 18. 42 12.56
40 15.12 39.95 3.37 7.03 31.46 18.40 12.50

45 15.15 41. 63 3.42

6. 86 31.32 18.00 12.06

i Ak o 2 skt o) Fel 4l = NHOH, Ca
(OH):9 JRE} HmEMolol A BEF| Y BERLE
£ NaOH @E® = NHOHY Ca(OH),o @t &
okt
3 MR el BS 8L

A Bl A FEREE S RO #E wad Table
Xt 7ol K4, BIUHE, MERE AAG HBinsto
FHILPE-L 459 HEEtE 5.46 % HInstg =z alcohol-be-
nzene S B5E 3094x HBinstd 23 %73 W
Det gtk BR#EF, pentosan, ligning 123 M-S
o WA e uA S FIAY EEEAN W%
B HiHe] BT e EmEAS KHe Eimsht
MBS ligning B AR 2 5(1982) 7} Detroy s
(19800 8] &S FA SR

&2 BT BN M Y % WS B

G7E] RE A ROEELS Table Xt 2o K
S REFRT 40 BE HBEJ Hid AwA
22 ®Astel NaOH, KOH @R W7t deg =
NaOHE BEA BT +F WP 30 Ad. BLUE
# BMEFRe NaOH BEErR Ad oA #Enslgded

&7te] fEEE 7= NaOH, KOH 9]¢l 5 alcohol-benz-
ene 472 NaOH9} Ca(OH), BEIFsE Mg o
v} NH,OH:= #EES<] 247 o] 4 Hinst 4 v}t pentosan
< NaOH @E@ss BES EBISFE Einsty ot
Ca(OH), BHERY WMAste] ¥Rl A ligning A
g o 2 i /Asted NaOH, KOH, NH,OH, Ca(OH),
o2 WS NaOH RIEBE BEZL BT 55 A
A EDste] 12 % NaOH BER: HBE Held
2.4 A= W3l F 5(1979-1)2 A 99 hemicell-
ulose, lignin& fA}al1} cellulose: 4% EEES A9
stz NaOH gEigEsl Enstsd wmAedd @4
oz HESH .

ol=| gt uZe BE WAE HEY HF Table XII
9 o] K4y, BICHE, MEH, alcohol-benzene My
W B 12% NaOH BEE A 932t R
o ] s e ##HESKE, pentosan, ligning |
Aol F7kE) WREA A BEERMES Table X
o A o} ko] A %L AL FAFR AL B
et

In vitro dry matter ;B{vE

Table XI. Changes in chemical components of rice straw after alkali treatment at 100°C for 1 hour(unit: %).

Alkali C((%lg ’ Ash Rei:“ gc ;?g ni’{ rootgén %i%oz}g\lé Cellulose Pentosan Lignin
extract
Control 0 8. 64 36.97 1.19 3.20 34.97 22.48 15. 30
NaOH 4 7.09 53.49 0.99 3.20 38.63 15.17 10.59
NaOH 8 3.87 60. 62 0.74 1.20 51. 87 19. 57 8.53
NaOH 12 2.14 80.97 0.54 0.37 75. 04 23. 68 6. 51
Ca(OH). 8 8.95 50. 44 1.10 2.53 41.55 18.27 12.50
KOH 8 7.00 56. 50 0.85 3.49 44. 29 22. 67 10. 31

NH.OH ' 8 8.25 45.54

1.12 6. 55 42.72 21. 34 12.25
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Table XII. Changes in chemical components of fermented rice straw®, (unit: %)
Alkali C((;g. Ash Rgggging nirfroot:galn 1%15)%% Cellulose Pentosan Lignin
Control 0 9.81 38.87 1.79 5.75 32.38 17.17 13.53
NaOH 4 9.87 54. 38 1.50 3.47 35.63 9.93 8.90
NaOH 8 5.03 61. 40 1.12 1. 46 50.79 12.57 7.88
NaOH 12 2.48 78.15 0.61 0.43 69. 20 18.03 6. 05
Ca(OH): 8 10. 40 59. 52 1.46 2.91 40. 63 11.69 10. 42
KOH 8 9.70 57.16 1.19 3.85 39.09 13.67 7.95
NH,OH 8 9.99 58.97 1.54 7.52 40. 81 14. 48 9. 66

* Pretreated with alkali at f()6°C for 1 hour

HRUHA =%& WA dry maiter {§{L32 Fig. 8
o A 9} 7ol HEES 55.03 %) Mk £ 159
el = &7 @WAste 54.30 % Pox 20%0) & 58.75
%% L ol ¥ EEfiHel AolWel wel Adid o=
Bhnslel 459 HEH 6272%E HEERT 7.60%
®instgl oo Fig. 4904 5G] Aol Ao wia}
AdA o2 BREE] BAORYSdE Btz ik
ol WinstE AL Table XA A3 o] 5 EExs}
R & AA S SiEste] BEEE SER Bk Ad

E)

?

Dry matter digestibility (%)

i
[«]
1

["’""Fi T T T Y T

0 15 20 25 30 35 10 45
Cultural period (days)

Fig. 8. Changes in vitro dry matter digestibility du-
ring the fermentation of rice straw by Lyo-
phyllum. decastes,

& F:= lignin% ¢ @Az EXREEET 954
MR E o} pentosano] WA T = ET3 BEILHE
o] sl AW RAo® vlFol mol Fkl FRE 4
SEd £ 9 AR Agde Aoz EEdHd &
T (1983)9] EFolE o 43 MIEfAR WER BER
o] AY B A kawachiiol A BWBE tbdted dry
matter ¥§{k&o] 2.64% LMt M+ Hartley
= (1974) 9 Polytictus sanguines®] 2.2 2 T
A 49 %= HWIBES 46 %ol et 3% BustiE
Aol tatel 209 o] Fel & o] BT Hinsiglen =
Z2} §4le) 8F EEfER: Polyporus versicolars 72 %,
4% BB Ganoderma applanatum= 64 %, Phaner-
ochaete chrysosporium 62 %9 Reade(1983)9 #
o AL wE Hol A

Ge] BRE WAL BN, % BeRE HEerd
2w Fig. 99} #o] alkali B HBES 3l &
A3 dry matter J{LEso] H|inste 2 BEAAT
KOH7 76.45%% AY F%eow oh&eo2 NaOHZ
75.46 %, Ca(OH),2] 63.69 %, NH,OH9) 63.14 % %+
© 2 bagasseo] A NaOH, Ca(OH),, NH,OH %=o] %@
Playne(1984)¢] #4559 f4kslvt 2=lgde A NaOH,
KOH, NH,OH, Ca(OH), <ol¢ld & 5 (1979 )9
g ols o/l = NaOHY BESL st ol
o M@zt E{bE= Einste 0,4,8 12% NaOH #&
Eol A dry matter ¥§{kZso] 46.97, 68.34, 75.46,
81.68 %= #H (1979 b)) 51.01, 67.29, 78.74,
80.56 %<t A2 FASLAch  alkalidze o] B
BBsol = Ca(OH), JREERF 63.69 %ol 4 68.76 %,
NHOHE 63.44 %A 68.49%, KOH REER:
76.45 % o A 8l.48 %= Einstg o] NaOH BRI
E AES Aolw ot il oz HWLEY }sd
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Fig. 9. Changes in vitro dry matter digestibility of
alkali pretreated rice straw by Lyophyllum

decastes.

1. Control 2. 4% NaOH
3. 8% NaOH 4. 12 % NaOH
5. 8% Ca(OH). 6. 8% KOH
7. 8% NH OH

74 el mE A BRE 46 %, 10 % NaOH g
H% 82 %ol vt 10% <2 WIEEHE Polystictus
sanguineus?) WEERF 80 %2 297 g2 95 B
2t wolzwl Hartleys (1974)98) #E9:= MRS
A

ol A-¢ T3l B Wl mMEERE LR
Hiol 4 &obz) @Bl thste] HEE ‘*21'4 HERRS
o] e EEHEY Fdso o CRCN e
BngE AL ¢ otz 3] W9 °ﬂ (F %, 1982)
Gkl el s A4dd 9L 4 gt
= By

S o 4»

wtt

=
&

B =

BFES o] 43 BEAHE 88T BMhe= S
3 EtkY BT HEY RERSAROERK BHEE
7 CMC b)) & HEesle 13 5EkE Ehlstd =
12 EAE RS RS A £ HEE e} CMCase,
xylanase, protease {Ei:S sl Lyophyllum deca-

stes®: |ESIA

Lyophyllum decastes®} BHEFE BFREEL 9%
3% 5B e 25~30°C, pH 6.0~7.0, K45 70~
75% W gor] MEEES 159 HER T3t

BB Z Rgk 30~40%, B4 5 10~202%9 &
O HREELS BmEY BEES RRen EREo
2 0.36~0.72 %9 (NHy)-HPO, #inrt B 3ot

A5 40 mesh ©)3FE HyEetA Y 0.5kg/em®S) 7K
FlEe g EEsY WEES 25 ot FERAE
= BReel d

ozte] @ Ca(OH): B/l B &I BHRE

gl i‘}kl NaOH¢| EE7} #inst] WEEo v B
i okt

w3 @ﬁﬂ# B AP whek Ky, B, B
EHE Wirslg = #iER, lignin, pentosand yAs
grh. oE] EEE KD, MEE, ligning HPs)
gz BIUES BEHRE Hinstd es NaOHe EE
b EingsE wbs Ao

BiEE7E AR v} in vitro dry matter #E{EER S

Himsted BEEL 55.03 %ol A 459 BEEEEE 62.72
%2 st .

o7tz EEESE: KOH, NaOHSl EEs} #ifol
9los NaOHe| EE- st WEEL Enstd
3 oobzte] RIERIE w RO MEATR WERE HEY
FA4E 74A gkt

xR

AOAC (1980): Official Methods of Analysis, 13th
ed., Washington, D.C.

Berghem, L.E.R., Pettersson, L.G. and Fredriksson,
B.A. (1976): The mechanism of enzymetic cellulose

- degradation (Purification and some properties of two

different 1, 4-g-glucan glucanohydrolases from Tri-
choderma viride). Eur. J. Biochem. 61.621~630.

Detroy, R.W., Lindenfelser, L.A., Julian, G.ST. ]R,
and Orton, W.L. (1980): Saccharification of wheat-
straw cellulose by enzymatic hydrolysis following
_fermentative and chemical pretreatment. Biotechnol.
Bioeng. Symp. 10:135~148.

Eslyn, W.E., Kirk, T.K. and Effand, M.]. (1975):
Changes in the chemical composition of wood caused
by six soft-rot fungi. Phytopathology 65:473~476.

Fan, L.T., Lee, Y.H. and Gharpuray, M.M. (1980):

— 167 —



Kor. J. Mycol. Vol. 13, No. 3, 1985

The nature of lignocellulosics and their pretreatm-
ents for enzymatic hydrolysis. Advances in Bioche-
mical Engineering 23:157~187.

Hartley, R.D., Jones, E.C., King, N.J., and Smith,
G.A. (1974): Modified wood waste and straw as
potential components of animal feeds. J. Sci. Fd.
Agric. 25:433~437.

Kirk, T.K. (1973): Polysaccharide integrity as related
to the degradation of lignin in wood by white-rot
fungi. Phytopathology 63:1504~1507.

Lee, N.H. and Kim, C.S. (1980): Replacement of
wheat bran by yellow corn or whole fat rice bran
and their effects on the quality of straw-manure
silage. Korean J. Anim. Sci. 22:382~385.

Mandels, M., Hontz, L. and Nystrom, J. (1974):
Enzymatic hydrolysis of waste cellulose. Biotechnol,
Bioeng. 16:1471~1493.

Matsuo, M. and Yasui, T. (1984): Purification and
some properties of p-xylosidase from Trichoderma
viride. Agric. Biol. Chem. 48.1845~1852.

Miller, G.L. (1959): Use of dinitrosalicylic acid
reagent for determination of reducing sugar. Anal-
ytical Chemistry 31:.426~428.

Millett, M. A., Baker, A.]., Feist, W.C., Mellenberger,
R.W. and Satter, L.D. (1970): Modifying wood to
increase its in vitro digestibility. J. Animal Sci.
31:781~788.

Milstein, O.A., Vered, Y., Sharma, A., Gressel, J. and
Flowers, H.M. (1983): Fungal biodegradation and
biotransformation of soluble lignocarbohydrate com-
plexes from straw. Appl. Environ. Microbiol. 46
55~61.

Peitersen, N. (1975): Production of cellulase and
protein from barley straw by Trichoderma viride.
Biotechnol. Bioeng. 17.361~374.

Playne, M.J. (1984): Increased digestibility of bagasse
by pretreatment with alkalis and steam explosion.
Biotechnol. Bioeng. 26:426~433.

Reade, A.E. and Mcqueen, R.E. (1983): Investigation
of white-rot fungi for the conversion of poplar into

a potential feedstuff for rumints. Can. J. Microbiol.
29:457~463.

Tilley, J.M.A. and Terry, R.A. (1963): A two stage
technique for the in vitro digestion of forage crops.
J. Brit. Grassel. Soc. 18:104.

ERBE(1979) . EE BT ANEESE. BEEE
TERE BlfRE 3:21~36.

ERPL, B, FHE, WiEMesl): Ha sold
A HEAECE2H). AEREY Hmd KT Aol
#A BERE. BB, 23:92~102.

£ (1983): WEEE AP alkali BE WF9 in
vitro {E{bae] B3 3B WBIE, 25:90~04.

&R, E R, FHEFQ7N: 239 SREME B
of BE W, (F18). BRI &R #HsE
WE R WHEE 19:356~362.

HETE976) . EEEEARS EREE sEd WE T
78, 1. 4e] BEA &% 2239 #ksk HEA
LBp 49 #b. ®E%Bek 18:499~504.

HWICTE, BHEF, EFE1979 a): ¥Pe fHREE X
ol B Wge. 1. e As 9 w49 f¢k
By BRI in vitro W v o & w@EHE
21:343~349.

#ILTE, FYE, FMEW979 b): FREE AT M
T B 1 23 fmREMESRE B 21147
~152.

ER, &L, FEAEA96): BEBEEY BRips
B ORI BT W (FEAH), SR oEER
HE Sgeld SEE 4 B BEME 4:105~110.

HEME, RBRIE, TERH (1968): RHMLECT),
ez AR gk, HE

ZRE, £EE1982): a8 B £ o
T R RMEE SEd WY P E®EsE 4
476~481.

KL (1956) : BEEWRE (2).
BB, p.240.

HHE, SEHABL: BT EEste R 2
g B, F—W EEHEY LEd Aetd. Mt
24.7~14.

{Received July 25, 1985; Accepted August 22, 1985)>

ARIEMR, BEEE,

— 168 —



