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Utilization of Brewery’s Activated Sludge for Animal Feed

[. Digestibility as Poultry Feed and Effect on
Growth of Chickens

Icuiro Goro, YasuHIsA Masupa and MiTsuo SENUKI

Forage Research Laboratory, Faculty of Agriculture,
Kyushu University, Fukuoka

FEVEIG IR AT X B KL DB/ 37 B i IR AR
ICiRe g Iy B EuicaiInsc ihrs, ({3,
TAVEE £ 3V Bu#dlie L TERSB XOFEO APk
W E UTRAIL &5 & T 3RADBFIbh TE
(e - v, 1954 ; Firth and Johnson, 1955;
Hurwitz, 1957), %7z, MHGRICEENIERER
RGO OBALPO—TE L THHELLY &T3
W7 & VETE 2B SN T3 (Adams et
al,, 1955 ; Hackler er al., 1957).
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MBS RERL O TH 2EMCiE, ThekrIEiE
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HSNTV S (BFG, 1969).
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SUBRE I, ATCRLMZ 305 U 7o B4 Flb TR AR
¥LE L TOBREERIT 2 & Ebic, BREARNE
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{LEBROIE S, HERARE T OMBRIITFELBEHD
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E R S Ul BRI X D IR LaTic
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Table 1. Composition of experimental diet for feeding trials.

Diet Chick starter Chick grower
(Feeding period) (0—4 weeks of age) (4—10 weeks of age)
g,
Group Control ‘ 5% fselégige lo%feselgdge Control 1 5% lee%dge 10,6fesé§dge
Ingredient composition 1 ‘
(%)
Sludge? 0 5 10 0 5 10
Cottonseed meal 9 5 0 8 3 0
Wheat bran 0 | 9 9 8 8 | 6
Yellow corn 55 55 55 65 65 | 65
Soybean meal 6 6 6 5 5 ‘ S
Wheat 4 4 4 0 0 i 0
Defatted rice bran 0 0 0 5 S | 5
Fish meal 10 10 10 6 6 ' 6
Alfalfa meal 3 3 3 0 0 ; 0
Vitamin, Mineral etc.? 3 3 3 3 3 \ 3
Sum 100 100 100 \ 100

100 100

1) Heat-dried brewery’s activated sludge.

2) Feed additives were added according to Japanese feeding standard for poultry.

Table 2. Chemical composition and total digestible nutrients of experimental diet.

Diet Chick starter Chick grower
Group Control S%fileuélge lo%fgégdge Control S%fgle‘édge logéfeilé’dge
Constituent (%) 1 ‘ ; :
Moisture 12.4 12.5 12.5 12.3 ! 12.5 12. 4
Crude protein 20.0 | 20.1 20. 1 17.0 ; 17.1 17.5
Crude fat 3.4 i 3.4 3.4 3.5 i 3.5 3.4
Nitrogen-free extract 53.8 53.3 53.0 57.8 i 57.3 56. 8
Crude fibre 4.3 | 3.9 3.6 3.8 | 3.3 ‘ 3.0
Crude ash 61 | 68 7.4 56 . 63 69
. . S R
Total digestible
nutrients CTDND 68.0 l 67.9 67.7 66. 4 } 66. 1 66. 1

HBETEhEhRE L, TOMO4EER, KREMNS:
S UERERRIC DO TR TR ok, EEER o
fmRic o Tik Table 1 Bkt Table 2 (Tfd &
BDTH2.

BWRBXUEK

i) HRAFHSECHER: THOKESE S ik
O—#¥i% 4 ix Table 3-(a) iz, 7 3 /#iz Table 3-
(B TFERTEBDTH 3.

Table 3-(a) Ik d & 3 ic IR IR MEF
®37.6%, MWKD18.0%T, —WETICOVTIREL
BRWBERLIDOTHBTENRD LN, 7/ B
ROARIMERE LTIE, BHS (1969) HEEDE
W2 v I 20T, HRAED O 7 I/ REEN
80~90 BTHAT LA HE Licdbos BllLTHi:

(Table 3-(b)). AFFEICE BEHEROT X /8
B NBAEDILIBELED, G4AVT I/ B
bEREFS (1969) bk EFEENLT
LB L.

i) HER: MmeAeToMRBRICEDES N
74EBUL Table 4 [KRTEBDTH 5.
Table 4 iRd&Hic, HLRIMFEY 59.0%,
HMEAET70.0 BH LT OTIAMMERY 65.5 B L)
HTHOT, ERBIIRLDTHDLRVZIR.
F 7o, HERABOMEIC XBZEHICONTE, BHTRE
WEAIDS STz, oA LTI, HIRERD
MWHIC X B b0 g 3 ARHASE ORBHETRIC X
2500RBELHTHL, ABRKKTORMMIESAL
T3, &5ic, WHLBIREN45.65THD,
—iERRSr & UCOMIRT GBS PERO R AEARNC I
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Table 3. Chemical composition and amino
acid content of heat-dried brewery’s acti-
vated sludge.

(a) Chemical composition

Con- Con-
Constituent tent Constituent tent
% (%)
Moisture 12.0 | Nitrogen-free 28. 1

Crude protein | 37.6 | extract
Crude fat 0.8 | Crude fibre 35
Crude ash 18. 0

(b Amlno ac1d content

“Con- Con-
Amino acid tent? | Amino acid tent?
L %> R ))
[ysme 3.9 | Alanine 7.9
Histidine 1.7 | Cystine 2.7
Arginine 4.8 | Valine 5.8
Aspartic acid 9.9 | Methionine 1.5
Threonine 5.4 | Isoleucine 3,7
Serine 5.1 | Leucine 6.6
Glutamic acid | 12.2 | Tyrosine 3.4
Proline 4.3 | Phenylalanine 4.4
Glycine 7.1 } Tryptophan 0.7

1) Percentage in crude protein (N {6, 25)

BLCENT &S, ke UTHY 28 z
DORFRITIHIEELZEFT 28250 5.
i) HHRE: 20O IEREBROMEE SN
Jokdtid Table S (CRG LB DT, 10:EEOE ML
iy, 2 E@RBREE LT, OThOXITEOTHH
U A 5 nd, REBRLBRINh G,
ARk 3 10 iRk (KB DL T,
PG S IS X SR EIX & IR L CHEF RO A3
W Nih, GUEEREDshEhok. Ll
IRVEIEIS 10 BIRAREM 22X L0 & FY, &
PEIGTE S BiAK & oMz EEZE (P<0.05) 25
o, MRBLRRICDOTE, WX S L oiER:
TS BHARIFFNEFN L2 B X327 &0 54k

DI,

Table 4. Apparent digestibilities of heat-
dried brewery’s activated sludge,

Digestibility
Constituent [
Mean + 8.D,
Dry matter 59.0 & 26.3
Crude protein 70.0 + 13,2
Crude fat —
Nitrogen-free extract 65.5 + 23,2
Crude fibre 24.8 = 9.2
Digestible crude protein (DCP) 26.3
Total digestible nutrients
(TDN) 45.6

1) Results were obtained by using 5 cocks
fitted with artificial anuses.

ZRL, MXORMICEARSBEZRROSDOEEZEZ LN
B. ULinl, WHEEER 10 ZEAXKIE3.4THD, #l

RICEARTH ZEEBED SN 3.

2 [EEERIC B 3 10 @EigsAEIc DV, Xt
X 1118g, EHBER S BEAX 1109g LE AL
o, EEER 10 BEAK TR 1045g &
FrERicny, Mi2REoMEEZ (P<0.05)

AR ON D, FRERRIC OV T, WK, G
7518 5 BIRAX B XU EHBR 10 BRER zhEh
3.67, 3.65 BLUT3T8 LW SHEE Y, 1 ERER
D& & BIFRNSEEISED SN 1k, Bl
TRER & 2 AR &R KT B &, AR E 2 [
BOBETE, ARERSD, FRBERRIMATIEH
EHRSSNED, THLOBEHRIE 1 EORBRIEL
9~11H, H2HRDZ0MB 1 ~3 B THDODT, F
Mi& QICRBEREOREE S - b O LK EN 3.

PLEO§HED S, ARBRICHNRBEOWEOEM
BFRTHNE, BEPEEEEIRVEAE, BHA
R OBOEREIER L LTS BLLHNORARWHET
HAHHEHFEZONSD.

Table 5. Effect of heat-dried brewery’s activated sludge as protein ingredient on the

growth of male chickens.

Body weight at

‘ No. of birds No. of birds
Trial Group at the start of at 10 weeks 11\91;:’1';61:? osfggl? Feed conversion
i experiment of age (E) r
| Control 20 20 1168 + 792 3.22
1| 59 sludge feed 20 20 1189 + 1252 3.27
© 10% sludge feed 20 20 1104 + 128° 3.44
Control 20 20 1118 + 1262 3.67
2 5% sludge feed 20 20 1109 + 772 3,65
10% sludge feed 20 20 1045 + 53° 3.78

WI)A “Signiﬁcant difference at 5% level between different letters.
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Summary

The purpose of this study was to evaluate the nutritive value of activated sludge
as poultry feed by determining digestibility with cocks fitted with artificial anuses
using surgical techniques and by feeding experiments with male growing chickens.

The results obtained were as follows:

It was clarified that heat-dried brewery’s sludge used in this experiment contained

37.6 9% of crude protein (CP), 28.1 %

of nitrogen-free cxtract (NFE) and 18.0 % of

crude ash and 91.1 % of amino acid in the crude protein.

Digestibilities of the sludge were 70.0 % of CP and 65.5 %

of NFE. Estimated

digestible crude protein and total digestible nutrients were 26.3 and 45.6 % respectively.
No detrimental effect was observed in the male growing chickens receiving the
diet containing the sludge at 5 % level, whereas retardation of growth was recognized

at 10 % level.

As the results of this experiment it was suggested that within 59 ingredient it is
possible to use the heat-dried brewery’s activated sludge as protein source in the diect

of growing chickens.



