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Rapid Deodorization of Chicken Feces by Microorganisms. Onra, Y., M. Ixepa, and Y.
Hemmt (Depariment of Food Science and Technology, School of Fisheries and
Animal Husbandry, University of Hiroshima, Fukuyama, Hiroshima 720) Hakko-
kogaku 57 : 372-379. 1979.

Chicken feces, a malodorous substance causing environmental pollution, were
deodorized within 6 hr when inoculated with a seed culture of pig feces dried and
deodorized by an experimental fermentation method by a farmer in Fukuyama city,
as a seed culture. A mixture of chicken feces and 20% (w/w) seed culture was blended
with agricultural wastes such as rice hulls, rice straw (cut to 5-cm lengths), and
sawdust to give a porosity of 2.0 (//kg) and a moisture content of 50-60 %. Alternative-
ly, without these wastes, the amount of seed culture was increased to give the same
porosity and moisture content. These blended materials were left outdoors (20-25°C)
in a wooden box with a wire-net bottom to allow natural aeration. During the
deodorization process, the numbers of actinomycetes and thermophilic bacteria
increased, and those of other microorganisms decreased. The actinomycetes were
presumed to deodorize the feces. Hydrogen sulfide, methyl- and ethylmercaptan and
sulfur dioxide, which were abundant in the fresh feces, were not found in the
deodorized feces. Low-molecularweight fatty acids, mono-, di-, and trimethyl amines,
the characteristic malodorous agents of the fresh feces, were scarcely found in the
deodorized feces by gas-chromatography. On deodorization, the contents of crude
protein, fat, and fiber decreased by 4.5, 60, and 10%, respectively. The deodorized
feces were expected to be a useful manure.
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Table 1. Microbial population in fresh chicken feces and seed culture.
. Actinomycetes®
Substance Moisture® Bacteria (cells/g) ® Fungi ®* Yeasts ® (cells}}g)
(%) Mesophiles Thermophiles (cells/g)  (cells/g) pH 7 pH 9
Chicken feces? 77 7.3 6.7 X108 N.D.f 6.8 x10* 1.0x10% 1.0x10® 2.0x10%
Seed culture® 25 9.3 4.4x107 3.4X107 2.0X10* 5.9%x10® 2.6X10% 1.5X107

Microbial numbers are for wet materials.

2 Determination methods are described in the preceding paper.®

®* Enumeration methods and media are given in the preceding paper.®

¢ For enumeration of actinomycetes, 10% (w/w) chicken feces extract agar medium was employed.
The medium was prepared as follows. One part of fresh feces was suspended in 10 parts of
distilled water, the suspension was filtered through absorbent cotton, and the filtrate was
solidified with agar (1.5%). Medium pH was adjusted to 7 or 9 with 10% NasCO: solution after
sterilization at 121 °C for 15 min. Actinomycetes colonies were counted after 3-day incubation

at 40°C on the media.

Chicken feces from hens (white leghorn) fed with commercial concentrate.

* Pig feces dried and deodorized by an experimental fermentation method by a farmer in Fuku-

yama city.
t N.D., not detectable.

MS ZHE U, {EAHOFRE L TH O OKEL
R & OBEA Fig. 1 IKR7. 8BLT, BRADE
B oBps&IFRRIC, FRENKEXLBICONT,
MBS ERE N, UL, 3 —E kicZ
BMENPHENS &, KRBz LRICSUTE
HWIhish ot 2%, BLADRRIMDIDDOE
INBRHZEREEL 2.0//kg ThH5. LROBAHON
THRLERMcEE/ILIh -2 OEEIL, 5ke DS
A 1kg OFEHE, BLU 0.75kg OHAHMSTHOD,
DRSO BT 2.01/kg Tho7z. COBE
3 6 R TRAICHE L. REICHEIIZ 19 55 65
Cic, pHIZ7.325 9.4iczheEh bR/, X238
RBEBETIL% B L. RREED 1.51/kg LA
Lt 515 2 BAYDIE A DRE RITHEEH 158
RicsELICHEL, RRBLU pH B EROBA LFH
RicER LK. UL, BRESCOLIDH/ASLI
3 &, AURERMNETS 2 0RAMORRRMI
HEE XN, 5kg DESHAIIC 1.0kg OEEOA %A
NBAYOEMREL 1.21/kg THD, HKBEIICE
SROEEA B LR P 72, €D pH 2 7.3
5 8.31C, MBRBET 26RFE®IC 40°C i LB L7
g ERLh-1e

wic, REHRE LT, BEERMNEC, ROE
WL EIC IS » 1o B EATER U o A BEEBSEY
ORME, bbb 0.75kg O AHHDS, 0.6kg R

Ho, BLU 2.0kg OBBETE2ENLH 5kg O
BRAIACRALT, tREERCABEOLEXEICAN
T, B (21~25°C) kKKBLK. 20#R, #BA
o MS 3R SBT3 » 5 2k BAULLIC T
9, B0 pH IHERERIH TEMNARL, T-RREE
ML ZHRMU - BAYWT 408:RSIc BH 40°C ik b
FLEUAREBEAE LR LI 5.

2FD, ThoDBREMRENIIBRSADRRIIC
BEEEST20TIRIEL, BHALEREE DR AHIC
BEEIS o, 478b bEEF ORI
BB ESZ 5005 AREE, BRERLE BX
UCRBAEZROICURBERTRAEEIZLEHDEE
Z%. L»L, chsofitofrARERENT
RECRBPICRMEINT, KEMGHoERIIEE
LToBRBoRICRIECE 20T, BEELHEM
LT, ZBME4 2.0//kg KR L 1 L. WTh
ORAOBIAAERENLT I3, 20% (w/w) OfF
Birmz, BULHETERESL 2.0//kg CL, B
IRBERAN RIS ARBCHRE L T, 20°C Bt LL Lo sR
KRBT 6 TR E/LI N 3.
MB(LOEBFOE  BIETRDER{LEEIC
ESx, SOBBROBL-ALREN TS CEAEEN
L LT, 100kg DEHAIC 20kg OFEHE, BXU 15
kg DHHPBLEMATRIBAL, TREZE 2.0/
kg it LT, 100kg ALEMNIC 60cm OB I ICHEREL,

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering,

19798 #5%

Japan

BHADRRL 375

Fig.

Porosity (L/kg)
1.

0 16 20 =%

Time (hr)

1. Correlation between porosity and
deodorization time. The malodor strength
(MS) was detected organoleptically by
human volunteers as reported previously.®
MS was defined on a 0 to 5 scale, on
which normal fresh chicken feces was
MS 3. Stronger odors were rated higher
and weaker odors lower, with MS 0 being
below the limit of detection of the char-
acteristic odor of fresh feces (sometimes
different odors, such as microbial odors,
were designated MS 0). The reported
scores were obtained by treatment of the
individual scores by the method of least
squares, after eliminating the extremes.
Smoking and stimulants such as coffee
were avoided 30 min before detection.
Volunteers rested for 10 min after evalua-
tion of 3 samples in order to prevent
tiring of the sense of smell.

Porosity (//kg) was measured with a 1-/
measuring cylinder as reported previous-
ly_“

A mixture of 5 kg of chicken feces and 1
kg of seed culture was blended with the
following amounts of agricultural wastes
to give the porosities indicated in the
figure: rice hulls (A), 0.1, 0.25, 0.5,
and 0.75 kg; rice straw (cut to 5-cm
lengths) (O), 0.1, 0.2, 0.4, and 0.6 kg ;
sawdust ((']), 1.0, 1.3, 1.5, and 2.0 kg.
Without addition of these wastes, the
amount of seed culture added was
increased to give the same porosity : seed
culture (X), 1.0, 2.0, 3.0, and 4.0 kg.
A wooden box (200 cm long x40 cm wide
X 40 cm high) with a wire-net bottom was
divided into 4 sections, into each of
which was placed one of the above mix-
tures. MS was detected at 3-hr intervals.
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Fig. 2. Time course of deodorization of 100
kg chicken feces. A mixture of 100 kg
of chicken feces, 20 kg of seed culture,
and 15 kg of rice hulls was left outdoors
at 20-25°C in the treatment box!. The
box was made of wooden board (10 mm
thick) and had a wire-net bottom to
allow natural aeration. It was covered
with a triangular zinc sheet, from which
a vinyl tube (7 cm in a diameter) led
into 10 / of 1 N sulphuric acid to capture
ammonia gas generating during the
deodorization process. The porosity of
the mixture was 2.0 //kg. Symbols: @,
malodor strength; [], moisture content ;
O, temperature; A, pH; X, ammonia.
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Fig. 3. Microbial growth during deodoriza-
tion of 100 kg of chicken feces. The
microbial numbers in the mixture shown
in Fig. 2 were determined according to
the methods described in the preceding
paper,® except that of actinomycetes,
which was determined using 10% (w/w)
chicken feces extract agar medium (pH
9.0) as described in Table 1. Microbial
numbers are for wet materials. Symbols :
@, malodor strength; A, Yyeasts; )X,
fungi; O, mesophilic bacteria; A\, ther-
mophilic bacteria; [_], actinomycetes.
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H AR S EEREH oK EHNT, 0%
021,13, BLXUTHESML.. 2L C, LERLRR
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Table 2. Concentrations of malodor components
in fresh and deodorized chicken feces.

Concentration Concentration

cgﬁ‘lgg‘;t in fresh feces* in deodorized

P (ppm) feces® (ppm)
NH: 2 28
HsS 320 N.D.c
CH:SH 65 N.D.
C:HsSH 4 N.D.
CH:;CHO N.D. N.D.
SO: 1,100 N.D.

Feces samples (100 g) were kept in 1-/ Erlen-
myer flasks with a rubber stopper at 40°C for
1 hr and the vapourized malodor components
in the flask were determined with gas detect-
ing tubes as reported previously.®

* See Table 1, note d).

b Deodorized feces after 6-hr incubation as

shown in Fig. 2.
¢ N.D., not detectable.-
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JITEST, 2 HBARBERET 7. Z0H%, &T
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LD ICRRSADREMBEERIBRETH 5 C Lh5HE 5 c s
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,’g s Fig. 5. Gas chromatography of mono-, di-,
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Fig. 4. Gas chromatography of low-molec-
ular-weight fatty acids in the fresh and
deodorized chicken feces. (A), fresh
feces; (B), deodorized feces obtained
after 6-hr incubation as shown in Fig. 2.
Low-molecular-weight fatty acids of
chicken feces samples were extracted with
ether and methylated with diazomethane,®
after acidification of samples with HCI
as reported previously.? Symbols: a,
ether (solvent); b, acetic acid; c, pro-
pionic acid; d, fso-butyric acid; e, me-
thanol; f, ethanol and n-butyric acid;
g, {so-valeric acid ; h, m-valeric acid; i,
butanol. Chromatographic conditions:
sample size (methylated), 2 p¢l; column,
polyethylene glycol 1, 500, 3 by 1, 500 mm;
oven temperature, 35 to 120°C (raised at
4°C/min); fuel gas, Hz (30 ml/ min);
carrier gas, N2 (30 ml/min); air, 1 //min;
chart speed, 10 mm/min.

incubation as shown in Fig. 2. The feces
sample (50 g as dry matter) was sus-
pended in 100 ml of distilled water,
alkalized with 10 ml of 1 N-NaOH in a
1-/ Erlenmyer flask with a rubber stopper,
and kept at 60°C in a water bath.
Amines were removed by passing a stream
of nitrogen through the sample and col-
lected in 1 ml ethanol in a test tube
cooled in an ice bath. Symbols: a,
trimethyl amine; b, dimethyl amine;
c, monomethyl amine. Chromatographic
conditions : Sample size, 2 pl; column,
5% tetrahydroxyethylene diamine + 15 %
tetraethylene pentamine+29% NaOH,
chromosorb W (silicon treated) 80-100
mesh, 3 by 2,000 mm glass tube; oven
temperature, 50 to 70°C (raised at 4 °C/
min); detector, flame ionization; carrier
gas, N2 (30 ml/ml); fuel gas, Hz (30 ml/
min); air, 1//min; chart speed, 20 mm/
min,
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Table 3. Chemical analysis of fresh and deodorized chicken feces.
Feces pH Moisture Crude protein Crude fat Crude fiber Crude ash Nitrogen free
(%) (%) (%) (%) (%) extract (%)
Fresh® 7.3 77 26.7 3.0 11,2 28.7 30.0
Deodorized® 9.3 29 25.5 1.2 10.1 33.9 29.3

Percentages other than moisture content are on dry weight basis. Analytical methods are described

in the preceding paper.®
* See Table 1, note d).

b The deodorized chicken feces shown in Fig. 2 were taken from the box after a 15-hr incuba-

tion and dried in the sun for 2 days.

The dried feces were subjected to chemical analysis
after rice hulls had been removed by sieving.

Table 4. Nitrogen in fresh and deodorized chicken feces.

.. a
Feces Organic nitrogen

Uric acid nitrogen®

Inorganic nitrogen® (%)

(%) (%) NHs NOs~ NOs~
Fresh¢ 2.44 0.08 1.72 0.07 0.09
Deodorized® 3.73 0.37 0 0

* Determined by semi-micro Kjeldahl method. Exclusive of uric acid nitrogen.

Determined with piperidine reagent.”
Determined with Bremers’s method.%
See Table 1, note d).
See Table 3, note b).

b

d
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