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Treatment of the Feces of Domestic Animals with Molds*

Yonemi Tanaka, Shinsaku Hayashida, and Motoyoshi Hongo

Laboratory of Applied Microbiology, Department of Agricultural Chemistry
Kyushu University, Fukuoka

Molds which could grow predominantly in pig and cow feces without sterilization,
and could promptly deodorize it, were obtained. Coprinus macrorhizus, Mucor sp. and
Helminthosporium sp. were found effective for the rapid decrease in BOD, NHs-N and
NOs3, NOs-N, and increase in Org-N. Optimal conditions for the fungal growth in the
feces were 50-60% moisture, 20-40°C material temperature, 0.3-0.4 kgl packing density

and pH 6.5-7.5.

The semi-continuous treatment of feces by feed-back of a part of the material treated
for 7 days with a mixture of the three strains of molds was performed in an automatic
koji-making apparatus at 30°C. Manufacturing the matured “mold manure” required

14 days.
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L, 5ml @K T3 EpEHHE, 100°C T LT
BAEE L.

WEEEE  WERBRICHR LB SLARIE (B
BRELEAFEENREARE), PEK (Rafkfay)
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LEZONA.

REEEICKIUBELEHORE  ARBEETIEA
RIS B 5 U R BRES L il 7 50

Fig. 1. Pig feces treated with or without fungi.
left: the control without inoculation of fungi.
right: the pig feces inoculated with mixed
strains of Coprinus macrorhizus No. 8, Mucor
sp. No. 1 and Helminthosporium sp. No. 14 at
30°C, for 7 days.
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Table 1.

Screening of fungi for feces treatment.

Strain No. Identified fungi

B

Dry matter of mycelium (mg)?

Cow Hen
feces-medium feces-medium feces-medium

Cultivation at 20°C

1 Mucor®
2 Mucor
8 Coprinus macrorhizus®
12 Cladospolium
14 Helminthosporium®
Cultivation at 30°C
1 Mucor®
4 Rhizopus
5 Aspergillus
6 Aspergillus
7 Coprinus
8 Coprinus macrorhizus®
9 Coprinus macrorhizus IFO 8371¢
10 Coprinus
11 Pleurotus
12 Cladosporium
13 Cepharosporium
14 Helminthosporium®
Caultivation at 45°C
3 Mucor
7 Coprinus
8 Coprinus macrorhizus®
15 Myriococcum
16 Humicola
17 Moulbranchea
18 Myriococcum

15.5 8.6 7.5
12.9 10.8 4.5
10.5 7.2 8.6
9.0 5.5 7.2
12.8 8.8 7.5
17.2 10.0 4.3
11.4 5.4 3.6
9.2 4.5 8.6
8.0 4.2 5.4
22.0 10.0 16.6
30.8 11.5 14.2
20.5 10.2 13.0
.8 8.2 8.5
7.5 13.5 6.2
13.5 8.5 12.8
11.0 6.2 12.0
20.2 11.5 14.0
7.8 6.7 8.4
10.0 6.8 7.0
13.5 10.2 8.5
15.0 9.5 12.4
8.5 6.3 7.2
9.8 8.4 6.5
12.2 8.2 13.5

&, Screening medium containing (NH4)2504 0.2%, MgSO47H:0 0.1%, K2HPO4 0.2%
and feces 25%, was adjusted to pH 6.8 and autoclaved at 1kg/cm? for 30 min. Incuba-
tion was done at the described temperature for 7 days.

b, Non-septate mycelium; no stolon was formed; sporangiophore was not branched; co-
lumellate sporangia borne apically on the sporangiophores.

¢, Basidiocarp well developed; pileus oval, brown 2-5cm diameter with many gills, easily
deliquescent at maturing; stipes creamed colored, 3-6cm; basidiospores ovate, dark,

6-11 um,

4, Light mycelium; conidiophore long, septate, branched, bearing conidia successively on
new growing tips; conidia dark, typically containing more than 3 cells, ellipsoid, some-

times slightly cuved, end rounded.

e, An authentic strain obtained from the Institute for Fermentation, Osaka.

t>. Table 1 gz Uiz@ D, Mucor sp. No. 1, Helmin-

thosporium sp. No. 14 gz 20°C TX { HhEd 5 H>
5, FIHIOHEHRERIC S SRR > TE
WA EEIRT B C LR, #-C MUT3EH
RBAIC X 2 MM ERE L.

1) BEOKRY : #L 720%%5H M UIcES KUK

SAMC, EREATEEIOBEHEREL, KH6SBICHE
U7-#8, 11 SEEEICIEHhBE 0.4kg/l 15 XD
ICEEHT, 20°C, 30°C 35 XU 45°C ¢ 7 ARJEERE D
BMAR RO FEICH > TRIE L. ZOHR, K
ATIE, SRIREHIE 30°C T1x108/g KL, &b
B RREA R U 7hs, 40°C TIRIREMIE 1.8X
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Fig. 2. Decrease in NH3-N and BOD in the treatment of feces with the various fungi.
Fresh feces of pig or cow supplemented with 209, saw-dust was prepared as a
medium, inoculated with each fungal strain, and incubated for 7 days at the respective
temperatures of @ 20°C, O 30°C or (» 45°C.
The numbers indicate the strain No’s shown in Table 1.
Percentage decrease rates of NH3-N or BOD =
(NH3-N or BOD in control)-(NHs-N or BOD in fungal-treated feces)
(NHs-N or BOD in control) X100
50D 10F  NHs BEERE L. TORER, B 0.4kg/l LT T3 16
o} Tel T O cm DEHE TRAEMR T 7205, 0.7kg/l OBIIEM
£ E N T, RELD dom FTHHELI0ICT Ko 7o
[¢] ! \ R R .
¥ 4t A N 3) WIMIOKE  Fbb%E 54 » ¥ 2 UTFICHRL,
154 z ! A A . -
= 24##t;4gqrg TNEHD D ORESACHEMBEEL TRAL, &
27 = TR EREELT, KSE6SHICEEL, 1 ARBRIC
0.4kgfl L1585 K 5icehs, 30°C © 7 AMKEER, B
O 1 1 1 i 1 i) N I 1
0 5 10 15 20 %0 5 10 15 20 BERE Llc. TORER, RREOAEH ZIKSAICKE
Time {day) Time (day)

Fig. 3. Effect of the mixed inoculation of three
fungal strains.

Pig feces containing 20% saw-dust (65%
moisture) was prepared as the medium with-
out any sterilization, and inoculated with:
A\ Mucor sp. No. 1 and Helminthosporium No.
14; A Coprinus macrorhizus No. 8; @ Coprinus
macrorhizus No. 8, Mucor sp. No. 1 and Hel-
minthosporium sp. No. 14; O control

10%/g WA L, BB SERICEMT 5 &
Bl 13k, 20°0C CRHEOMBEIIETL, &
REEH S 1.2x10%/g iICfEF L.

2) RHEFEEOEE L TE0ZBBMUIE, K
SACTEREL% Y (ER%) ZRAL, KI65%ICH
gL hrESEKicehshn 0.3~0.7kg Q&
TAN, S 16cm (B 10) LBB3ED1ICERHELT
o, EMBEEE LT, ER ke)/BhIORK ()
TaRUI KEMOEmMCEAEEZERL, 30°C ©
7 HREE® L, BhRES SERORES T O

D H220~30HBBHEBREL, H3HATRERME 10
BORIFTH - Tc. FEPHERE RO SOFMED
2O EA T B AEM AR L.
4) AKEOEE  HREMEICEK XIZTHE, KA
DKRDPEBDOEELRI L. 4, K3A% 20~25°C
T 5 KSR U TKM0% & Lictk, $<9720%
BIUOEREEREIOBLEAL, BEKTEKIERE
WBEIWCHERL, 30°C, 7 HEELCE, HEE
HE Ul £ ORER, SREBIIKS50~60% TR
L1300, K80%BTIRELL B L.
FHRBICKDIEBESADOEEGNERKER DlLtok
MEAAERE LT, Fig.4Dy7n—v—tickDb,
B3A DY EG N RER S i U, HERissg (v
4 —HHE 200W B) 2R L, 1ooRELAR
13 90kg, BOEZXF 12~16cm & L7z, FENI L
TOHRME GBEI0~20%) 1Tk - TKD%65~70%
ENRBESPEEL CLERABEOEELT - .
D3 7~8 HEHONEMAEHE U TSHARD20~
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- Seed culture

i Only in the 1st cycle

A

Fresh feces

0 ,.0 :
Inoculated 1'eo:es—--2—5—-—’——4—0--£h Mold feces
7 days
In the following cycles

Feed-back

25°%- 40°C_
7 days

Manure

Fig. 4. Flow sheet of the feces treatment by fungi.
In the first step of continuous process, 90 kg fresh feces was mixed with 204 straw
or 20% saw-dust, and inoculated with 10% mixed seed cultures of Coprinus macrorhizus
No. 8, Mucor sp. No. 1 and Helminthosporium sp. No. 14, which had been previously

prepared in the sterilized feces medium at 30°C for 10 days.
treatment was carried out for three cycles. ,

0HERE L, TOEXERIC L > TKIEZHRIGL, &
BB L. AHTIR 7 EEXDS b 2 ELEXD
BRIV TOAIER Lch, MEOSEL XU pH
O%{t% Fig. 5, 6 ic;RT. THibb, Z|E 25~27°C
TREBLUVEKLAD RERR, LEZIBTEROD

F—Cycle I —
_—

wm
>
3

Time (day)
Fig. 5. Changes in pH and temperature during
the fungal treatment of pig feces.
@, material temperature; O, room temper-
ature; A, pH; {} shows the begining of each
cycle of treatment.
The above symbols are used in Fig. 6.

Time (day)
Fig. 6. Changes in pH and temperature in the
fungal treatment of cow feces.
Only the data in Cycle I are shown in the
following figures; almost the same data were
obtained in Cycles II and III.

In this report, the

PC LU TCirehehdUic. RO 21BN
BETORBKRBER 70~75°C K LT, B3»ICERT
B - 2. 6~7 AtkiTiZ Coprinus macrorhizus No. 8 OF
ERIFER XN, pHI7.8iIET L. N IBED
FREAEFERORIE Fig. 7 KR L. Edcho BOD
i3, Fig. 8 OFEYD, FEAERBKICELIBD L.
& 51z NHs-N, NO2'NOs-N 1 L U Org-N OXRRE
mEic & 2%4kit, Fig. 9,10 O b T, 3~5H,
K5 A D NHse-N (I IREREEO RO ho%klL
TThot:. AEOBEECHRESRI, BORLEY
HoLBEER, EpH tHE-T, Tve=+v0OHf
BRI 2BROREMFES NI EREBbDLE
w"IN5 36, FEAERDRICBELRBDON
fe. Fo, BHATIINEBHBESD S NHs-N b3k

Fig. 7. Fruiting bodies of Cop. macrorhizus No. 8
grown on the pig feces in the continuous
treatment by fungi.
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Fig. 8. Changes in BOD during a cycle of the
fungal treatment of feces.
—— control; ———- inoculated; Opig feces;
/\ cow feces.

0-9.
.o
$00.0.0.0-0-000

Org-N, NH3-N, NO2- NO3-N ( x 103 ppm)

Time (day)

Fig. 9. Changes in nitrogen during a cycle of
the fungal treatment of pig feces.

control; ———— inoculated; @ Org-N; ®

NHs-N; O NO2'NOs-N

The above symbols are used in Fig. 10.

PL, TVE=YRRELIADEELD —EHDH
K%L L. 708 Tid NO2-NOs-N &R 8 im
L, BMLERORED, B ohicds, RRENET
BREOWBBRETH-7. chicgl, Org-N i3k
T, BRSO LBETH .

&, K 5HADRRENE ICB T 28 O £(b%,

Sr

"9--Q-.g.
® ."‘".-'.........._,._'

Org-N, NHz-N, NO2:NOz-N ( x 103 ppm)
o

Time (day)
Fig. 10. Changes in nitrogen during a cycle of
the fungal treatment of cow feces.
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02 4 6 8 1012 14
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Fig. 11. Changes in microbial numbers during
a cycle of the fungal treatment of pig feces.

control; ———- inoculated; (O bacterial
numbers; A E. coli numbers; (&) Fungal
numbers

The above symbols are used in Fig. 12.

Fig. 11, 12 7Rd. 4 BUBRIREBII2BICHZ,
6 FPI% I3 — R HBE RS SO RBEEII SR L,
10EPIRIIHEDL/10E 18 - .

% £

B3, BEO2 M IERETIE, KPE60HICH
1L, SE%50~60°C Ll Lic EREEET EBNE
SZHEELTNED, oMEicid, MEORT I /&
BRIk O—HcKBO 7 v E=THERL, Tchd
& pH (pH 8~9) & & (50~60°C) 2185 T Lic &k
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Fig. 12. Changes in microbial numbers during
a cycle of the fungal treatment of cow feces.

DEHL, EROFFERRELD, ROTHILERDE
WicHES, MBERIICIRKBOEMR, MHEIERL
TELRRBLT L EERINS. COMLERRIFS
HIRLERLS19 1T ko TIEHE I N, I OICREMIMET 5 &
INTND. —F, NOs-N BOHEKIFedAE BT
FLABNEINTED, W RLEEF? S IEHED
P2 b Y a—2DRXEERMOFRERNEIEERERO
NOs-N L3 HiEtho NOs-N BEERKIC RT3
T EAEHLTOS. M, AR 513, #MAEMBEIEK,
CERFDOT I/ ERAVBMHEROEERKRETDH
BEEBRLTNS. 4, BHAORRBERETR, &
JE 30~40°C, 7Kk450~60%, pH 6.5~7.5, HrhbpEs
B 0.4kg/l DI T A58 ¢, NHs-N % 3123 NOs-N @
&5 EEMEEOERIBAINY, RREKICHE
92 Org-N ML THE05, RNEHELEPH,H
KESAZBEL, BOD 2 b5 KICET I, %l
BiC 2 4 BEAL L CHBEAEOMILICECBEYT 5 &
EZEING. —F, BRI “RREL 1B 1E
BICHERL-EASICS, NOs-N it L 2BIEGEROK
SE01L, EHEEATHEEHFEINS. 41k,
IERSEE A R LE Y SHHICRER LREE RS 5
clicky, MEBHNAEXSICERL, KBQLE Y2
FLEBRETILEND B,

E #

L5 ADRRNEENEELEILT 5700, RRHE
DOB/RE, TNICXZNBEEZRI L, ROBRER
7.

1. BOD o#i/% NHs-N OREELICHR) 13 Bk
{3 Coprinus macrorhizus No. 8, Mucor sp. No. 1 I KT

Helminthosporium sp. No. 14 T& - 1=.

2. CO3HEKBRICE %S5 AMBEDEMIKD0
~60%, FIR 20~40°C, sEthOBBE 0.3~0.4 5 XU
pH 6.5~7.5 D54 T H - fe.

3. 7 HEOUEHO—IERER KT DOHAT
BT 5 C LM & T 2RI E i LR,
7TH% O£ 4 B3 RicE LT BOD 34%, NHs-N
55% 0534 U, F71, NO2NOs-N [350% DIELE% IR
L, Org-N B15%% BICAUVEFEDOHMMBD Sl

X Ak

1) A BARAHEE 19, 315 (1972).

2) I AEERE, 9, 117 (1974).

3) HEIR . BEOHT, 27, 145 (1973).

4) ) BES JUREZE, 7, 935 (1973).

5) =4t BEOBE, 27, 127 (1973)

6) FAREE(FEBRER EREXAF (L), ¥
AEE, 71 (1960).

7) M, HHE, KT B4, 49, 69 (1975)

8) Barnett H.L.: Illlustrated Genera of Imperfect
Fungi, 2th, ed, 112, Burgess publishing Co. Min-
napolis (1960).

9) Ainsworth G. C., Sussman, A.S.: The Fungi 1.
VA, Academic Press., New York and London.
(1973).

10) 4B, A JFEHARENE 1(1957), 11(1965).
FRE4

11) American Public Health Association Inc: Stand-
ard Method for the Examination of Water and Waste
Water 11th ed, 489, New York (1960).

12) Bremner J. M., Shaw, K.: J. Agric. Sci., 46,
320 (1955).

13) BEAHERAR | BERREER, 745, R
IR (1965).

14) &&K: TAkEHBRE 74, 21 (1970).

15) Rainbow, C., Rose, A.H.: Biochemistry of Indus-
trial Microorganisms, 525, Academic Press, Lon-
don and New York, (1963).

16) Simios A.: Munch. med. Wichr., 106, 1180 (1964).

17) Bk, BE, £8:85TLR 19, 16 (1972).

18) Ak, &L, HA, B#E, LE, FH: BAL
fEzE, 45, 23 (1974).

(HE50. 12. 26524))

NI | -El ectronic Library Service



