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1. HBoEsAsEE @HX0) BZHERH 25%, il 1%, NDF 45%, $x 7118
% T, MEOES L OCHEHERBRTARIC SRTHESDETH - 1o —5, K, Ca,
Mg, PBLU Na SRBIIZNEN3.3%, 0.3%, 0.2%, 0.8% 8LV 0.14% THH P &
BUARAAERIC 5XTEL, i Ca R 15 EULEORRTH -7

2. HWEBIKSME TRELEET I/ BAEE EWND) BHARO 25% 1< 5
NTIEL, $15% TH - 1o K, Leu, Arg, Glu, Tyr 8L Asp BE L, THHT
SROT I/ BERD 55% % i, —F, Cys REEAERBENT, Met SR BEM, - o

3. HMORT Y v- vy LT F v ERRH 0% L&, F/od Nk 2aEkE

N OEI& K 30% TH -1z,

4. EWEYALv—VRINKIE LUCER LSS, MERoFMERICKL TE% BOE
WERYZRMLTA Y4 v— VORBEERBRIT TS - 720
5. EHi% 120°C THRYT 2 T & BEEHHOERLB L CHLIC X 3BT oA THRD

BRI ETH - 1o
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HAESBIUOMIERE LTHEiish, BARCBY 34

FEEIL 2,854 t/FEE SN TWVWBY, A B AENEE

EBLUVENO—ITH Y, NHEBREET 2B
DEFHEESNBE I EBLERSN, Z0BE<Ty Val
— LAFTREER® 10-20%, % 500 t/EELHEFEEI N B, &
ELlETy ¥V alb— AEHOFE~OREMLERS, %
O—iEE LTHA L= I{bEFl 72, LML, B
KAERIZH 0% L&, AREEHESBIN 2% &
KL, 4L —VRBRT 3 DI IS EORINFIRS
BYRETH >, Fh, BRRNICREcEELTHS
pH SABRHOAIKAWEEILEA LTV, T 50k
R, 4L VMBEE LTERRAES TS 52 &b
Mo 12¥ 2T TEAEIN S ORBBEIRRD 72 DICAIREG
BRI H VY 9 ANEEA, BINRESIRMEERNTE L, B
T RETE & L C OB ORI E G L <o
RRUBEE R A (156 B A XM 1-1-1)
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B, Who, RE WBE7VyE=T7BLOREBI VY
LEZNENL 000, 7.5 20B&L030 0EYEEEHS
THAL, KOBBE T0-75% < HE L% HW14HE
PSS Sk, T 0%, 60CEKHTTRF— &%
HL, &5ic50C <7 OMBks ERREFEL /oo
SERR L AR ICERABSREL, BL®% O AHIK< Yy v
2= AAEH (UHBAEHEGET) L UBHAIIE
HLRERERIL 2, BN% BRSSO 80C
B & U 120°C IEHIE L K EEIEBRA TS ER 10%
BEIETSETHER Imm o7 ) - viE3
T TR LR & Uz, #ikE, 80°C B LU 120C
ok BEHOIRIRT T 2 W e h 48 1R, 6B &
C3ERITH -1 EARELTRBE SN TSy
Vo v— s EEERIEY E LT OB E OB X
CHE{LERDEV A ST 3 2D Ic A B H % ik
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YA L= VRN E LTRHTE 20 E S EHIS 7
», V= Fh+Y =352 (Phalaris arundinacea)
EMBELTYAL—-VEFAS L, 8 3cem BB L
TEMBEICEEEZRNL, 21 BOH 5 AMICEAAE
%, 207C IHE LcEREBNT 40 BEFERE L 7, iR
InECEHE 120°C CRAEE L BERE R L, BRIDR AR
HOFEAAFHERIIHLTO, 1BLU5% & Ui,
K4y, MEAE, HIEW S X OHKA 3 EE®, NDF,
ADF, ~3®/Wu—2%, Euo—2%, JZX5=vBLUY
FABRBBERBEBEOSE? I & -7, ND FiEhzZE

% (NDIN) B&LU AD NigtEZER (ADIN) & NDF
%&OADFEQ$ EBTIERERETFEELRD
T2o AV T A (K) BLEF FUva (Na) 3RES
FME, Ay s (Ca) BEU= s 2vy s (Mg)
BEFEEAMTEZ L)y (P) BNF FE) 7708
ETRIE L, 73/ BRI R Mo HEY TRIEL
o Tb L, HEEZHEEAED 500 EED 6 N-E#
T 110°C, 24 MRk fRtk, EiEEWERE HPLC 7
I VBANEBICTER L, BB, 7T/ BEBREY
MDD % TR Lice RTY V-2V 7 LT F VLRI
AKERSON & STAHMANN DAHE? IK#EL -, b5,

HEAHE 200 mg Y OHEE X7 Y Y 3mg 25
0.1N B AR 30ml T 37°C, 3ERFREEL, 0.2
N-7kBg b+ b ) o 2l chimLicE, Svs LT T
v 8mg &) vEREEE (pH 8.0) 15ml £iNX
T 37°C, 24 WefkEsE Lo, KT, HEKRR
ELTRIGZELIE®D, 3,000 rpm T 20 4RSI Ok
WAERTY v, NI LT F YR N B E LT
LR E KD 7, AIEE N SBIEEEE pH 6.8 i
BLY vEEER DT 38T, | HRESEER, &S
HEtbo N EEBAHELTCER Lz, ¥4 v —V D%
BRERFEY S X LSRR L Tzheno
EHAHE /.o pHRAS 2B pH A —%—, TV
= 7REER (NH-N) @KESEEE ABsL0
BRMUENR (VFA) @FR7ox 7357 4 —Hll
T Lo

i 2
AIAB L CEIN O/t E S 1 RITR L T
Ao T NOESBISHELDHE 45%, Hish 2. 7%,

NDF 41%, 1x 7V 12%, $1 K4.6%, Ca0.02%,
P1.4% LU Na0.12% TH b, IhoDfEEF, M

Table 1. Chemical composition of cap” and stipe® of mushroom.
Treated temperature of stipe
Com&ositionc’ Cap - N o
Freeze dried 80°C 120°C
Crude protein 45,3 * 0.12D 25.7 £ 0.2° 24.6 £ 0.2° 24.8 £ 0.1°
Crude fat 2.7 = 0.0? 1.0 £ 0.2° 1.1 % 0.1° 1.1 = 0.1°
NDF#® 41.0 £ 0.1° 44,7 £ 0.6° 44.5 + 0.4* 45.2 + 0.52
ADF® 12.8 £ 0.5° 20.5 £ 0.7* 20.4 = 1,0° 21.3 = 1.82
Hemicellulose 28.2 £ 0.5% 24.2 £ 0.9° 24,1 £ 0.9° 23.9 + 1.3
Cellulose 11.8 £ 0.7° 14.3 £ 0.7? 14.3 *+ 0.82 14,1 = 1.0®
Lignin 0.9 = 0.0° 2.4 + 0.3% 2.4 = 0.5* 3.3 = 0.6°
Silica 0.1 = 0.1° 3.8 £ 0.2° 3.7 £ 0.3 3.9 £ 0.2°
NDIN® 38.5 £1.2° 67.0 £ 5.2° 64.8 + 4.52 68.2 * 4.8%
ADIN® 12.7 £ 0.5° 22.5 £ 1.7° 22.7 + 0.6° 30.8 = 1.3%
Crude ash 11.9 = 0.1° 18.5 £ 0.1% 18.3 = 0.1* 18.3 = 0.02
K 4.61% 0.08° 3.32% 0.02° 3.31% 0.03° 3.33% 0.03°
Ca 0.02% 0.00° 0.33%+ 0.01% 0.33% 0.017 0.32%+ 0.01°2
Mg 0.16% 0.00 0.18% 0.01 0.19+ 0.01 0.18% 0.00
P 1.40+ 0.01° 0.76% 0.01° 0.75% 0.01°" 0.72+ 0.01°
Na 0.12% 0.00 0.14% 0.01 0.14% 0.00 ' 0.14= 0.00
A) Edible part of mushroom.

Waste part of mushroom.
Expressed as % of dry matter.

significantly different (P<<0.05).
Neutral detergent fiber.
Acid detergent fiber.

Value is expressed as meanztstandard error. Value in the same line with dlfferent superscripts

(a~c) is

Neutral detergent insoluble nitrogen. Expressed as % of total nitrogen.
Acid detergent insoluble nitrogen. Expressed as % of total nitrogen.
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THAARREEESED WA EE 3ERETH
-7, EWOBRSMRIIIEESY 25%, Mg 1%,
NDF45%, % 5V 18% T, MEBLHE B &L OHIEN
ERIAETICL 5RTEL, WEAOETH - 1o —
FHIxsVEREEL, BLr1BBLU Ca g8
AEMTENEN0.1% BX0.02% TH - fe DK
L, BfTIZ3.8% BLU0.33% EEVETH - 72,
L»L, B0 P SERIWESHOHESDOMETH » 7,
NDF, ADF, e vo— 2B 0 /= vERIZTALH
WA BRTHERTEL, ~1ero—2&58RFCTA&
WTEWEER L, EEO NDIN 8L ADIN (&
WRIREHOEIE 2 fEOEER Lic, RIT, MMEEERL -
BEficoWwTA 3 &, ADIN DA 120C BRX TS
WETH - 72h (P<0.05), ZOfioENERIINE
BEMTEZEREIAONT, MW L2EEBERDONE
fPof:o

TA&EB L CERO T 3 2 BHEROREREE 2 KR
Lo, AAREO7 I/ BEEIE Glu B&EbEL, RV
T Arg, Leu, Asp DJET, thoo7 I/ BEYT
&7 I/ BEED % 2 hHDI, BHOT IV BREE
FAEIRIC ¢ 5N 10% BEE, -7, L L, HERE

ERREBICbrrbLTT I/ BERBICEREDLN
Bhot, BBDOZWVWT I /I3 Leu, Arg, Glu, Tyr,
BLU Asp TIN S TRIKD 55% % L, FJAILE
L 723, Glu ® 5o BEEIMET L, %7, Tyr
DHBFBIICL SNTEBREVEER LI, —4, &
BB LUEME bIC Cys BEE A SRS S,
Met BB & &P 7o T2, 27 I/ BEBICLY S
Trp 2B HET 3/ BOEIGII35% BETH - 1,
AARB L UCHROAEE N SBBLURT Y v-
Ny 7 VT FvHEROEREE 1 RWR L, AAEE
N BB BIT 5%, BHT0% Th -1, 12,
T EMOMELRIEH 0% TH - 1oh8, EROZhIZM
BRI b DRI 50% &{Eh - Tz

REES A V- YURNFE UTHERL, ALy A
V=V OKGERS L OREBEEOMREE 3 RITRL
teo T4 LV — YV OKNSEEREREORMEISHIEMT 5
KONTIETL, 0%, 1% 8L U0 5% BmMXTcehsz
N72.0%, 70.2% BELUV66.3% TH -7t —F, BN
HEehhb ST, 4 L— VI dALBE X OFEIIA
OHEERBIBREENT, NHN OERGKS, FER
BIFTH - 126

Table 2. Changes in amino acid composition of cap® and stipe® of mushroom.
Treated temperature of stipe
Com(positionc’ Cap - . o
%) Freeze dried 80°C 120°C

Asp 2.01% 0.0822 1.16% 0.09° 1.15% 0.14° 1,12+ 0.01°
Thr 0.91+ 0.03® 0.58* 0.08° 0.58% 0.08" 0.57= 0.01°
Ser 0.89+ 0.032 0.54+ 0.03° 0.56% 0.08° 0.52% 0 01°
Glu 4.25% 0.13? 1.79% 0.11% 1.92% 0.29° 1.79% 0.01°
Pro 1.13+ 0.03° 0.59+ 0.08° 0.62% 0.08° 0.58+ 0.01°
Gly 0.90+ 0.06° 0.58+ 0.06° 0.59+ 0.08° 0.58% 0.01°
Ala 1.82%+ (.05 0.81% 0.03% 0.84% 0.11° 0.78% 0.01°
Cys Tr. Tr. Tr. Tr.

Val 0.97+ 0.03* 0.64% 0.07° 0.62+ 0.09° 0.64% 0.01°
Met 0.38% 0.01 0.27%£ 0.08 0.26% 0.05 0.29% 0.01
Tleu 0.97+ 0.04° 0.64%+ 0.03° 0 64% 0.09° 0.65+ 0.00°
Leu 3.02% 0.05*% 2.14+ 0.23° 2.15% 0.85° 2.18* 0.15°
Tyr 0.57% 0.03° 1.16+ 0.092 1.15% 0.19°2 1.18+ 0.15%
Phe 0.85+ (.03 0.60% 0.07° 0.57% 0.07° 0.60% 0.01°
His 0.65% (.03 0.41% 0.05 0.43+ 0.06 0.41%x 0.01
Lys 1.13% 0.04° 0.72% 0.06° 0.67%= 0.10° 0.74% 0.01°
Arg 3.65% 0.09? 2.16+ 0.31° 2.19+ 0.31° 2.07% 0.09°
NH; 0.95% 0.03 0.62% 0.11 0.65% 0.10 0.61%= 0.01
Total 24.86+ (.50 15.411‘_0.84b 15.55% 2.25° 15.26+ 0.34°

A) Edible part of mushroom.
» B) Waste part of mushroom.
C) Expressed as % of dry matter.

D) Value is expressed as meanzstandard error. Value in the same line with different superscripts (a-c) is

significantly different (P<<0.05).
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Table 3. Moisture content and fermentation quality of reed canarygrass silage added 120°C-dried stipe.
Organic acids (% of fresh matter)
Treatment  Moisture pH : NH¢+ N/T-N
(%) Lact. Acet. Prop. But. Total (%)
on 72.0 4.05 2.08 0.34 Oi 0 2.42 4.27
1 70.2 4.29 1.98 0.37 0 0 2.36 4.89
5 66.3 4.70 1.82 0.34 0 0 2.16 5.32

A) % of added stipe on fresh matter basis.
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Solubility and Digestibility (%)

Cap Freeze dried 80°C  120°C
Treated temperature of stipe
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R 4Changes in nitrogen solubility and pepsin-
pancreatin digestibility of cap and stipe of
mushroom. ’

[ 1 : Solubility, [Fe3+ : Digestibility.
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FEsha—7, HILBRIBEIRBDRIDTWEENS
Ba&bdb, RERI—BLTOEVY, FXRBRIFSEH
B e LTOBEWOXRBMATET 26D TH 3057 DK
DR AEFNIAER, ST I BEBREVLOD,:
HERES LU 2 7 VEREBEERH L LTERVK
AR LI, £2T, BWNOERAHEZZIT%HLVEE
HEEEERL, 4 BKBLUBHARSHEBIOAE
BENTOBHIEREE 75— /5y 74— FEOT
WKTNT 77 7 3 —VOSEHMEY &L,

CaB iU K ERERIERES IO —v I vF vy
4 = FIK ORTEVEERL, P B8LU Mg 8813
Blpoteg TV 7 M7 7 § —VERBELIES, ER
DPBLUKEEREL, Ca BLU Mg SEIRIK
Mot —H, 7/ BEROES, ho=EHEOE
o ST IKEBDOEWVWT 3 /B E LT Leu,
Tyr 8 LU Arg #5, H/EVSDE LT Ser, Gly,
Cys BLU Val BB b, Tk, HHET I /BB
BT Leu ®AE L, Thr, Val, Met, Ileu, Phe

BLU Lys BEIUMENMETH - 72, TN SEERD
R R i B W T, BRI 3RiEshiih o1
Cys DA RFFICEBOEVEST & LT Mg 8&U Val
BEFLNI, LhL, INSESRERbicshEh
M0 0.18% BL U 0.62% ¥ hTE O, FLEEE
E LT PSR T b0 Ll s i, — 4
EWOBAEMNLRIIEN - 7, BREM(LEO—D D
BELLTELZONS ADIN E® EHAEO 13% i
WLUTHENT 2% BLU31% &L, BERMOMLED
ESMRENT, Lh L120°C THME L 72Ei#RD ADIN
R OED > I bbb 5P HERIMOEREZE
Hod, HEROES MBI & » TER L&
EIbNEhot, Lzh-T, MEROERTALRE
S UERAROBEREREOEVWCLE D EEDbN,
HERE LD DM ERHICMA 2 R END B &
MBED LN, ThEDT EhS, HREFBICHRES
BIES, MLREZD B ENE—DREIIREb0 &
ZErZoNhi, £, RBREOEME LCHERATE9
i, bR L — 2 P R & B 4 BRI L
KA TELDMBEND 5, KRBROERS» S, EMOD
AN N 08413 30% & HBHEL, cosbizn
— A vong ez il LTRIATE 2R EESE L N
Bo BREORT Y v, NVILTF VT BERE
Do fods, MIEVLEE L R B L3 —v v v 3
—NVIEETEN -2 vRELERR LTSV v, /Y
Yo UuTF vELEREE s PG TE
DEP Bk, v— 2 vIRTEILEE & v — 2 VIR LR
72RO 4 B LM LI & 2 3E L TR o ERER:
YW AMNENH B,

EIRE R 2 RN L TS L 29 1 v — Y ORBRE
E 5% BRIMXIZBVTCHBIFTH - 720 AIMOERD S
EROAAEEES R 2% BY GMbizn) LKV
TEMEIALTHOD, BNk - THBREMNELS
5T EF Mo, 5% IR X > THREOHII
A oNT, TR L ZBEBERINT 52T AL
— UMEOKSTREL, EREBLTI X T VRMAEE
OB SEERHETH 2 LBbhi,
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Utilization of Heat-dried Stipe of Mushroom (Agaricus
bisporus SiNG.) for Animal Feed

Yoshiyuki MagDA, Hiroshi TAKENAGA, Sueo Aso
and Yoshitada YAMANAKA

Faculty of Agriculture, Tokyo University of
Agriculture, Setagaya 156, Japan

Summary

In order to utilize stipe of mushroom (Agaricus bisporus SiNG.) for animal feed, stipe was
dried (freeze, 80°C, 120°C) and ground to make powdered feed. Edible part of mushroom was
freeze-dried as a control.

1. The contents of crude protein, crude fat, NDF and mineral (% of dry matter) in stipe
showed 25%, 1%, 45% and 18%. Crude protein and crude fat contents in stipe were half as
much as those in edible part. On the other hand, the contents of potassium (K), calcium
(Ca), magnesium (Mg), phosphorus (P) and sodium (Na) in stipe showed 3.3%, 0.3%, 0.2%,
0.8% -and 0.14%, respectively. Those value except for P in stipe were higher than those in
edible part. Especially, Ca content showed 15th times higher than that in edible part.

9. Amino acid contents (% of dry matter) in stipe showed lower value of 156% as
compared to 25% in edible part. Leu, Arg, Glu, Tyr and Asp formed 556% of total amino
acids in stipe. On the other hand, Cys was not detected and Met content showed the lowest
value under 0.3% ,

3. Pepsin-pancreatin digestibility and percentage of soluble nitrogen in total nitrogen in
stipe showed about 50% and 30%, respectively.

4. Using stipe as silage-additives, fermentation quality of silage was good even though
adding 5% of fresh material. ‘

5. Drying stipe at 120°C seemed to be the most effective treatment in shortening of
drying hours and palatability of dairy cattle.

Key words : Amino acid composition, Chemical composition, Digestibility, Stipe of

mushroom.
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