VA L—v XL SRR RN oW

AREAHG - R RME - B &
EMASALEN SR MR

%

-

WEy A v—ohoB 580 EE UTEE DL, Aspergillus, Geotrichum, Mucor ©
3/A, FRE R ES LA Ly A v — e Penicillium, Monascus, Geotri-
chum 3 X U8 Mucor BOFFERRD, ThbINERCEEET2 L rkEL T2,

—~J7, A w BSOS DT 2 K - 2 RO, pHAMEL VFA odygn
BEY A v— o CRRES LSRR, ¥ pH 238 < VFA 02 WHEHV 1 v — 2 Tk
SIBEEDSE LB o E DT 5,

T ZTHRFRIC R TE, A v — Y OIFRAIERCC B ST B RIRB A 1w Bl
AVv—COREIRED X S e R LIETHrERETLD, E58HZ LA v— X

hariE L7 SEOMRRE R ThEh pH O 2 AT (v 4 v — 2= 25 B
LT, HFRENETF T 5O 20 % SRR Rt Ulco

MEE LUHE

1 BEHEONEE

ARG BEAG O R v~ o e PRI McE S5 b A Ly A v =%, A el
B vy PR CREBE D950 g B L, T HImiUR0 g 24 D JIE0. 05 %€ RN
A AR 90ml & i 2 C 1 3 HHRERMBRES, R A 10°~10" 51T ML, £ 1ml% &
b FEHER » »:~Z%KL£(HMJV@WL,&)CTSDWTV%Q?LkO%%Lh
2 v = - OREHEGIRE LOBBEEE WEEHELTT 7 27 =/ - AR T X 0
ﬁ&<oLL,4w@ﬁ&fkﬁMLto;@iﬁnbfﬂ@ént%%@¢mbﬁ%®m
BT L ) 3T b Aspergillus, Penicillium, Mucor WIRET S5 LHETE IS
Bk T h ThBEE LRt L, Ik o h b 3k, AREREE v & —ZEITPF9ET
BEENTGREOES I X b rhTh Aspergillus niger (LT Aspergillus sp.), Peni-
cillium roqueforti (LJF Penicillium sp.) I3 X0 Mucor sp. EL[EEI Iz,

2 {EEHHh QR

B E L, BRI LI A—DL 5 b Ah Ly A v — DR, ZEr -
CHGB L TR 2 45, SRR P Vv s L RIEREE AL TpH % 4.0~7.0
FCO5FO7EM (A:4.0, B:4.5 C:50, D:55 E:6.0, F:6.58I0°G

19814F 4 A15 0524
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P7.0) WERERFEL, ThONTDE S AL L1 L —CoBaERE (17%) L%L

7B & 5w, wie— PRI THREHE (v av—v=% AR &L, IRk
A V== ARBOMBL, KH83%, FLEEL, 942mg/100eDM, JHFEMEIEIEE (VFA) ¢
Wi (Co)327, 1 v [flE GCo) 38, FilE (nCo) 16, #RVFA 381mg/100g DM, 4% (T
N) 590mg/100 DM, SR (VBN) 60mg/100g DM, VBN/TN [£10%, W
PRI (WSC) 147mg/100g DM T#H - 12,

DEIC pH D72 5 PR FEY R TERER 35 7oL D, ThbiRs 200
mm B 30mm O RBHRFIC 0, Mihw Lckk121°C, 15504 — b7 v— 7 THEL
Too BHBEENRTROY A v — 2k SEEORREOMTFHRER L >E D X 5P L1,
T r — AV a0.035g/1 Psim PDA SR =T, 4 v —210g bich FhZhok
REO= v =—HH 10° LD X SEHMRL Tohba 0. Iml 3 DM E A BB L /e,
PARETSIT 30° COERM TR L, 0, 2, 4, 6, 8, 10, MHRABZ YA v—2Y0D%
B2 b L THEEAR 70ml 2ink, s r 49— TEEL, B2 v il &
M AR E L TobniciLic, e ERIEAX E b VTFhd SHTElL, ThEfho
FfiA b » TR,

8 4MAHE

Bedids X OVBEEENE O pH L # 5 A B pH # — 2 — (H37 - 5% M-7), FLikiL BA-
RKER & SUMMERSON® ¥, £2F% (TN) 13 KJELDAHL {0, #iFaikiEiimeas% (VBN)
V% CONWAY ORCEINHAPFIED, IR (VFA) WRKEREBMET A7 n< b 27T
7 4 =9, WEMEREKEY (WSC) 11 HANESHEIO 1 X b ZH FERDMRITR - o

i ES

L3 LALLMV —UBEA LI 3BoRIRE Tl Aspergillus sp., Penicillium
sp. BIO Mucor sp. M h, ZhboARREL B CEHBEE OO pH 05y
DSEBEEREER 0 pH DIERFYZE(GIZ £ 0 X 5 T Bk 5 LT T T OV TR L 7e 5 BT ER 1
R L7cl D Th b,

R LT Mucor sp. REMLEE, B0 pH 534.0~4.5, %7 Aspergillus
sp. HEREL 72 D TlE4. 0~5. ODHIPRD & DIk B pH DML LA LR bR
Tehrotee Ly L Mucor sp. R\ TN pH 235500 LT 6 A HERE pH 0L
W BRSO LT Aspergillus sp. Tt 8 H BRI TR R bR, ¥
Penicillium sp. 3\ TXEEHI4A DPIC TN CToEA pH LR LT,

A G B OTIC DWW TR E 2 IR L, Tt Aspergillus sp., Penicillium sp.
% LU Mucor. sp. %BRELIThOBA b, BN pH BRI T 2 B e R
Uiz 7ot Aspergillus sp. ¥ X0 Mucor sp. %R L7861 pH 235. 500 FT&
i BRI,

TN &8 GF3M) ConwTULThZhnie ) KRE LB 2R U, EEEL14A RO
S E T 5 L, Mucor sp. R L Fo S HEMEND pH 234, 0~4.5 TxnL, 5.0
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Fig. 1 Changes in pH values with time in the cultures with various
levels of initial pH,
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Fig. 2 Changes in lactic acid contents with time in the cultures with
various levels of initial pH, Symbols are same as Figure 1.
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Fig. 3 Changes in total nitrogen contents with time in the cultures
with various levels of initial pH. Symbols are same as Figure 1.
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Fig. 4 Changes in ratios of VBN/Total-N with time in the cultures
with various levels of initial pH. Symbols are same as Figure 1,
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Fig., 5 Changes in Total VFA contents with time in the cultures with
various levels of initial pH. Symbols are same as Figure 1.
Table 1. Changes in individual VFA contents with time in the cultures
with various levels of initial pH (mg/100g DM)
Days after incubation
pH |Moulds| VF A
0 2 4 6 8 10 14
C2 327 358 509 590 623 712 724
M iC4 28 C 42 66 87 100 116 146
nC4 16 19 30 44 58 72 69
Total 381 419 605 721 781 900 939
C2 327 326 524 649 666 743 725
40 A iC4 38 43 57 74 97 119 129
’ nC4 16 21 30 43 57 68 71
Total 381 390 611 766 820 930 925
Cc2 327 381 554 654 751 711 528
P iC4 38 42 47 77 104 121 112
nC4 16 22 29 42 53 68 66
Total 381 445 630 773 908 900 706
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(Continued)
Days after incubation
pH |Moulds| VFA
0 2 4 6 8 10 14
C2 327 361 483 630 687 771 779
M iC4 38 43 62 88 118 130 155
nC4 16 19 32 42 54 63 69
Total 381 423 577 760 859 964 1,003
C2 327 332 469 595 723 770 772
45 A iC4 38 40 45 61 72 77 112
: nC4 16 20 36 49 65 78 67
Total | 381 392 550 705 858 825 924
C2 327 361 595 639 691 686 743
p iC4 38 44 52 80 101 127 124
nC4 16 24 35 61 75 90 76
Total 381 423 682 780 867 903 934
C2 327 368 499 643 771 829 857
M iC4 38 47 58 91 118 135 204
nC4 16 23 37 57 68 81 106
Total 381 438 594 791 957 1,045 1,167
C2 327 354 455 620 696 761 762
5.0 A iC4 38 51 76 94 123 148 159
: nC4 16 23 36 42 56 63 65
Total 381 428 597 756 875 972 986
C2 327 362 521 774 779 - 859 872
iC4 38 45 64 78 103 134 170
P nC4 16 22 38 57 72 77 79
Total 381 429 623 909 954 1,070 1,121
C2 327 312 298 255 238 200 156
iC4 38 67 86 161 279 360 425
M nC4 16 26 41 58 77 94 114
Total 381 405 425 474 594 654 695
C2 327 328 366 424 534 471 477
5.5 A iC4 38 39 51 64 76 82 88
: nC4 16 24 32 37 48 43 45
Total 381 391 449 525 648 596 610
C2 327 385 362 350 336 413 412
iC4 38 38 72 115 146 191 200
Pl aca 16 21 36 50 69 70 84
Total 381 444 470 515 551 674 696
C2 327 349 295 234 200 179 174
iC4 38 54 85 286 581 828 954
M nC4 16 20 39 65 84 110 123
Total 381 423 419 585 865 1,117 1,251
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(Continued)
c2 327 331 367 377 366 361 328
N ic4 38 39 37 a1 40 46 51
6.0 nC4 16 17 25 28 32 39 37
Total | 381 387 429 446 438 446 416
c2 397 326 318 310 293 297 334
b ic4 38 37 42 43 48 54 62
nC4 16 15 16 23 27 28 35
Total | 381 378 376 376 358 379 431
c2 327 296 262 189 167 149 149
ic4 38 51 86 200 255 417 555
M e 16 33 59 77 118 130 145
Total | 381 380 407 466 1,006 696 849
Cc2 327 333 351 398 370 353 327
o5 ic4 38 39 49 66 74 78 79
: L 16 17 31 53 60 42 210
Total | 381 389 431 517 504 473 616
c2 327 335 318 320 349 338 307
ic4 38 36 42 53 68 76 72
Pl e 16 18 26 40 45 42 41
Total | 381 389 386 413 455 456 420
c2 327 317 260 232 219 163 139
v | it 38 37 61 109 177 201 246
nCd 16 20 29 62 76 95 102
Total | 381 374 350 403 472 459 487
Cc2 327 327 295 284 252 210 210
o ic4 38 38 37 42 44 53 47
. A | ace 16 17 19 23 27 27 28
Total | 381 382 351 349 323 290 285
c2 397 322 204 214 215 196 188
b ic4 38 35 34 31 27 31 29
nC4 16 16 14 1 11 13 1
Total | 381 373 332 256 253 240 228

Values are means of triplicate,
M : Mucor sp, A : Aspergillus sp. P : Penicillium sp.

~B. 5 CHLRIE PO U~ L2t h, 6.0~7. 0 TP T AR & fr o e Aspergillus
sp. & XU Penicillium sp. %P U 72354 0 TN SR E L & A 2 — v 2RL,
pH4. 0~4. 5T BRI L ZIERER LY, oo pH Tz h Zhigd 35 Ba53 2
¥ (B

DFR VBN/TN e oW AR L 7B b Th %, Penicillium sp. ¥ L0
Mucor sp. %l L7 L &R E LI AR LA, HRC Penicillium sp. o
£ pH 7.0 B BHEINAEE (39.4%) THh o1z, Aspergillus sp. OB S HH %
TR O pH BIfR7E TR ERBIM L 7275, % 0% pH 6. 0~7. 0D O -A D L5
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1180+ -0 + +
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Fig. 6 Changes in WSC contents with time in the cultures with various
levels of initial pH, Symbols are same as Figure 1,

DI H R LT,

VFA SR OWCEE 5 KGR LG Y, S HIlk & b @i o pH 235, 5LUF T
et s EmRHA bR, Toks VEA Offpt (5 132 1oV TN T OB A Ik,
AV R, BERROMRIE S i, Mucor sp. O EIFRCEAENFO pH 238 < (5. 5L 1)
e BHIE Y, WHRERAERMCEA L, AV EERR, BRE RINT B s D,

WSC GRICDVTLE 6 BIC/R Lic, ShICZIUE 3Btk REE L T X Tor 1 v —
oC, 2 HBERGENZMICBY Licdy, & OBORMIEL Aspergillus sp. TILED
AR ) 2 7R Ui D LT, Penicillium sp. D413 pH 3. 0~5. O-CLRiifi s 5 &
Teb, i pH 235 0L EOBEIL S HIE T L Th bl 2 B %R Lic, ¥ 7o Mucor
sp. DBE L Penicllium sp. DA L AL U Z{LORBEIRE { o,

7 £

WA v — O DAFT AEESRRE & LT Aspegillus sp. 88 LY Mucor sp. 23\EL
BRTEID, FhefeaRIDE, LEHRORREL 1 v — 2 OBELAR CIE & A EIHR
L, f&»C Geotrichum sp. R Aspergillus sp. 734 {729 Mucor sp., Rizopus sp.,
Trichoderma sp., Penicillium sp. 7¢ EHWBA 2 LAFBD TS, - RIUP 2L 5
L5 LY A V=T Penicillium sp. & Monascus sp. DO Hiwild, %o Britt and
Huber®i1 & 54 A2 LA L — U OEucit Geotrichum sp. MG L, Aspergillus sp.
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B L Penicillium sp. 13544 B2 B IITIRNGERNTWS, BEHOEOTS &

ERAZLFA V= bt Aspergillus Fumigatus i L & 5 HEI0L B3,

B OGN B AR TS W Aspergillus sp., Penicillium sp. 3 X 0% Mucor
sp. EHILAILIAV—CRSAL, oML CEMRESTARRETHA
EELZ bR,

KEECT b U o A THRRIL Y A L — 2k, PRSI 2 7S LB i U C 8 i
NEEDLZENBPDHON TR D, :mmﬂ%%%%%ﬂM?%W%@bé\WA@*ML
IBLDTHAH D LD T 5D, KRER BTk Aspergillus sp. & Mucor sp. % i
U786, B0 pH 3. 0~5. 00 TR EHR ORBOENSBE I hi, Ll
Bf VFA e iR oiiin GE13) A bhicnd, 2ol L RIRE ORI «
LT —EWDEE (e Aspergillus sp. DYy 5 — EOZEH pH 134.5~5.2L 75 - C
WA X bl WSC (56 D 2B b IRickERic 15 2 & S hie, ~T,
Mucor sp. 23\~ T pH 235, 500 E0EE, WSC 23 L fods » 7o U DTk
COWROFOBMBEOHER LA ENELDR B,

X BT Mucor sp. H B U760, PR pH 235, 50 TR S BN ATNTIRD L
Fe, VBNGEAMMLICZ &by A v—vo pH it ERL, ¥# VFA OfR (F1
) HH LWL X 5 KA LT, A VSRS X OERmBARmUL A, &
Ak pH 23850 (5. 5LLED B anc iR e SR, WHIR S 5\ 1k WSC 75 & os bRk A BEAE T 5
z EMEb R,

¥ 72 Mucor sp. %P7 pH 4. 0~5. 003860 TN 41, 2 0 Erbaie -
AL, TOZ L DWTERIL - HEARD & MO B ARBEREN T 20055 L L
T BAY, SEORINEEL CRIBE O X AHAELEOARIC 15 o Y 5 mt
B B as Tl R,

D ¥z Aspergillus sp. BBAR LI A O pH OIS, o 2 WkkE 4 R
e R U T b BB O EM M 2303 B9 pH 2METF L T U 5 IS 20T,
FLIRLAL DR ETSHEAT IR D B LENE 2 D, D HT OFSE Aspergillus sp. OW AR
F5% = vEhpESRY, $IEHBRI0H B T226mg/100ml & /o - 7o DXt U T, Penicillium sp,
¥ L OV Mucor sp. O¥&1LFRFh 5535 X U8mg/100ml & is b 7 = VIRDFEETL D7 hs
otre DT LG Aspergillus sp. DYE® pH DIETI 7 = VBOWIMC L 5L D L%
z bl

Penicillium sp. %4580 U736y, BEf@rEo pH 234 025 7. 0 03 R b pH 23
ERLEH, OB 2L TRIAMOET & & i VBN Wil pH iR <5
MUictb L bhb, fnBEfEEO pH 236. 5% L O7. 00841 VBN/TN ik L
oz ki, FlEpe TN RAHEE T LA L E VBNGROWMMC L2208 E 2 bh
525, TN EGROETOREEE S TR, Aspergillus sp. OB HC S RO
H b,

RIBRC 3\ Tk Penicillium sp. & Mucor sp. il Lo & DML D ZE T,
F DD X LU,

LLEDFEEN B YA 1 — 2 D3 LV EIR T 248 RS B Tk, —RICH TR
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O VBN D4R L X - CpH B ERTA L bR TWBL, 20X 5 kBsew
FTAARREORBEIERIC L o Te b s 5 2 EX T &R, SEHEH LU - Hk o8

b=
[P

Bk, Aspergillus sp. I 0 4, Penicillium sp. 3 YO8 Mucor sp. 0L b K& iy
BrersliEdotnEzEashi,

= #

AV — O ORISR T B AR oML AT 5 HivT, pH ofish YA v —
DmEARHNC L D LA LA U — 2 kD B 2RI R R LA RIS R D s R
bR TAE Ui, ALY I v — O AT 5L A Ly A v — U OMEKE w1
R — RPN ORD, TOHHEELEI LA LY A v - LA DIT%ETRD X
S LT, TR BRI D TR IE & Ui, IisIBEIC B » TR
O pH B F R Fh 4, 4.5, 5, 5.5, 6, 6.5 IO 7 7B L5 256N NaOH &
HCl % M CERE Lz,

EHLAILH AL — LM hic 3B ORI Aspergillus, Penicillium %
LU Mucor WIRBT %S D EHE I, Thb SEORIREITRE Y v 7 LB T
UCHE10g 30 10° B &b X5t h Fhisticfil, 30°C Thsael 7o, BiaEfk
0, 2, 4, 6, 8, 10 HIU 14 HBIEMORD OBLE T ERHRE L,

Mucor sp. 3\ CIrIEfiM O pH 735, 5L _ECisiiod pH D3 LAY B4R D
RIcDEX LT, Aspergillus sp. DREIT AT FENL BT, =ik Aspergillus sp,
D= VBEA XD EDIRIEI NI, ¥ Penicillium sp. OBk 3T T pH
PR 8 Ui, ABEEOT LIt oW T 3 EHRY R LW TFhoB e b, S
o pH B < BERICIRA T B8 %R Lic, Penicillium sp. 35 1O Mucor sp. %
TEL 7o @ VBN/TN LRI L <L 7es, Aspergillus sp. OBy pH
D (6.0—7.0) BEHA LT Lice 3 WHAEM L840 VFA BB, FEMo
pH 235 5 LIF T b ST 2 BA A bhvic, £+ ToBE i, 17
AR s X OFEIE M &t B> WSC &rE3 3 Bk a BEME L nE i W h b A
B Udes, & O ORIFZH L Bk S0t pH I & ) ZRZHE B BN AR b,

#DIT, BHMCHN Ui e v v — KR a4 BE S hok (O BTG 3 LEE O T %
%‘?‘50
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Chemical Studies with Silage Moulds in Artificial Media

Kyuei KiBE, Yasue AzuMA and Yutaka KARASAWA

Laboratory of Animal Nutrition and Feed Science,

Fac, Agric,, Shinshu Univ,

Summary

In order to investigate the influence of silage moulds on aerobic deterioration,
the chemical changes brought about in the silage extract media with various levels
of initial pH by the moulds isolated from corn silage were studied. The silage
extract media consisted of silage juice plus pulp cellulose powder and the dry matter
contents of the media were adjusted to about 17% which was the same level as corn
silage by adding pulp cellulose powder and the media were prepared in cotton—
plugged culture tubes. Moreover, initial pH values of these media were adjusted to
4, 4.5, 5, 5.5, 6, 6.5 and 7 with 2.5N NaOH or HCI prior to autoclaving, res-
pectively.,

Three genera of moulds selected were Aspergillus sp. (A. niger), Penicillium sp.
(P. roqueforti) and Mucor sp.. Each culture of the moulds was diluted with sterile
Ringer’s solution and introduced into the medium to give initial counts of 103/10g
fresh matter for Aspergillus sp., Penicillium sp. and Mucor sp., respectively, The
cultures were incubated at 30°C and the changes in chemical composition of cultures
at 0, 2, 4, 6, 8, 10 and 14 days after incubation were measured, respectively,

Large increases in pH at 8 days in the cultures of Mucor sp. were found in the
higher initial pH values (range of 5.5-7.0), whereas there was a rapid decrease in
pH against the lower lactic acid content in the case of Aspergillus sp.. This is
probably due to the production of citric acid by Aspergillus sp. used. In all of the
cultures of Penicillium sp. pH values markedly increased with time. In spite of
initial pH values, lactic acid contents in the cultures of three genera of moulds
decreased with time. In the cultures of Penicillium and Mucor sp. the ratios of VBN
/TN fairly increased with time, but in the cultures of Aspergillus sp. the ratios
decreased in the cases of higher initial pH values (range of 6.0-7.0). Total VFA
contents in the cultures of three genera of moulds remarkably increased in the case
of lower initial pH values {range of 4.0-5.5). Acetic, iso-butyric and butyric acids
were found in all of the cultures. The WSC contents in the cultures decreased
immediately after incubation in all cases. And then, the different trends were
observed on the changes in WSC contents with time among genera of the moulds
and initial pH values of media.



