Dept. of Animal Hygiene,
Faculty of Vet. Med., Assiut University,
Head of Dept. Prof. Dr. A.A. Ismail.

STUDY ON THE BACTERIOCIDAL EFFETIVENESE OF SOME
DISINFECTANTS AND THE BIOLOGICAL VALUE OF FEEDLOT
WASTES AND POULTRY LITTER AFTER BEING APPLIED
(Wit 3 Tables)

By
A.H. HAFEZ; F.A. AHMED; M.A. SOBEH and M.I. ABOZEID*
(Receiyed at 12/21/1988)

Loy Al LS I e bl gl oy 2gilad 1)
&__*uwupuaﬂuam”amumqhww

i) g o Jlallags dasmae 'Cﬂ-" J_uu.vt..a...-‘

F | P RN TR T TR T, rhdls A ) L L) 5 ) e b 3
oSl el il 5505 IS 020,20 Nadpadldl Sy ,Kan o Uy Mo Sliegd ogudly
Lfaadl] 22001 S,y LYY, S WY Gy, gl Spiod M ol 301 25,91 b Zgsad) ol
S pelt) L) s dagd) oV ey Sedl) SLS A s O gkl oda a3l s, et
* Lalad) Bl ol J) BLEVL 1polatd) Zpaa] oo UM L o P LA s o Lt
et Jand 3] V1 a8 o il ol gl Bl Tl r b I 5] gL Gyl
Ol ol Zpos o JUID ISy Liagld oo 403 3] o 2,001 penill 2800 Lub ALt
Lol s JI DY Lol s Guamg o1 V1 U131 Sy o] ay S -1y Lghgey il
S S 1O Gl il Jlante) 2phad] gl Gimdy] 43, Zgpaall 31gadl 3ymy Togis Lehaaf
o BULY paiy Ls iy dagll V1 Takary 2l LSt s La3s pue 1wy,
Sl gl Blas X el M Jlanoly gty ) 2y A i lidin) ol
W S g Uhagd o it Lan Lgard) B3l g M 131 o 43,y g b 13Lesd
T e Bl Lo e Thdlond) L) ZpeaY) ) BLEVL Looluki) gaa] mgd) 11y,

SUMMARY

The study dealed with the effectiveness of lime, chlorinated lime, formalin
and superphosphate compound applied to cattle and sheep wastes com-
bined with bedding and to poultry litter experimentally contaminated
with Salmonella typhimurium, E.coli, corynbacterium pyogenes and Staphylo-
coccus aureus. Moreover, the study investigate the effect of disinfectants
used on the behnviour of some nitrogen compounds in the feedlot wastes

and poultry litter.

Experimental results revealed that the bacteriocidal effectiveness of
disinfectants used ranked in increasing order of expposure time as: Quick
lime, saked lime, formealin, beleaching and superphosphate. Evaluation
of wastes after disinfection revealed that lime and chlorinated lime dec-
reased the contents of several nitrogen forms in animal and poultry
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wastes as well as increased its alkalinity which decreased its value for
utilization on to lands and can be a problem in some crops. In contrast,
formalin 4% as well as superphosphate increases in nitrogen contents
of the wastes and pH ranged from neutral to acidic respectively and
therefore such management could be more suitable to Egyptian soils.

INTRODUCTION

Most Infected animals or birds eliminate the pathogenic agents by way of urine,
faeces or droppings so that germs ultimately come into contact with the floor of
the buildings. Utilization of unprocessed feedlot wastes presents problems of zoonosis,
aethetic problems and pathogen viabllity (TAYLOR, 1971). Disinfection is an important
part of controlling disease agents, high standards of sanitation, utilization of waste
products and to protect the quality of the environment. Prefered disinfectants are
the effective, inexpensive and also safety render the waste mixture for subsequent
agriculture purposes.

For conventional inside disinfection, DYKSTRA (1961) showed that formaldehyde
ution in 4% strength is effective against ell germs. He also showed that the dry
powder of chlorinated lime may be sprinkled lightly on stable manur and decaying
anifmal and vegetable matters and should be repeated frequently. GRINITSINA (1964)
found that suspension of bleaching powder containing 2% active chlorine at the rate
of 1 L per m surface area for 24 hours was found to be effective in disinfecting
farm yards. KRASNOSHCHEKOV (1962) reported that quick lime scattered as a dry
powder of frshly slaked (20%) in water was considered as a good disinfectant on
manure and other animal discharges that killed microorganisms within 5 minutes. ISMAIL
(1967) showed that formalin (36%) in the dilution 1:30 killed Salmonella typhimurium,
E.coli and Staph. aureus in experimentally contaminated dirty soil within 30 minutes
exposure time while milk of lime (1:4) killed them within 10 minutes. He also reported
that suspension of bleaching powder in water containing 0.06% active chlorine killed
Salmonella typhimurium and E.coli after 20 minutes but Staph. aureus after 1 h. ex-
posure.

On the other hand, DYKSTRA (1961) showed that when superphosphate com-
pound was added from time to time to manure accumulations, it serves as a deodorant
and fix ammonia nitrogen so as prevent its escape and thus leaves the manure as
a more valuable fertilizer. He stated that litter used in poultry houses are placed
on the floor to a depth of six -inches and mixed with hydrated lime or superphosphate
at a rate 25 poupds for each 400 square feet of floor space. Moreover, YOVCHEV
(1974) revealed that Salmonella abortus ovis could not be recovereg from soiled litter
of a lambing pen after treatment with bleaching powder 200 g/m plus 20% solution
of calcium superphosphate of 500 ml/m  ater B h. exposure time.

PRATT (1979) noted that physical and biological management restrictions on
the use of manure on lands include pathogen transmission; crop quality; water and
soil quality. And as management systems change, field research with the manure prod-
uced is needed to assess N availbility. Manure treated with disinfectants is controled
by its effect on nutrients availability in addition to its nitrogen content.
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EVALUATION OF DISINEECTRMNTS

The objective of this study was to evaluate the effectiveness of some disin-
fectants applied to feedlot wastes and poultry litter experimentally contaminated with
S.typhimurium, E.coli coryn. pyogenes and Staph. aureus as well as its biological value
after disinfectants being applied. Moreover, the question is raised as to determine
the bacteriocidal effectiveness of superphosphate compound in addition to its biologicl
value.

MATERIAL and METHODS
Bacteriocidal effectiveness :

In this trial 15 samples of dirty floor containing manure were collected from
each of conventional units of cattle, sheep and poultry inthe vicinity of Assiut. 30
g of each mixed sample of soil or litter were placed in 17 cm @ Petridishes and
all of it were sterilized by autoclaving. Strains of Staphylococcus aureus; Escherichia
coli, Salmenella typhimurium and Corynebacterium pyogens were used as test organisms
for evaluating the bacteriocidal action of disinfectants. 5 Petridishes of each soil
sample were contaminated with each of the liquid culture media of microorganisms
in an equivalent volumes. The organisms were supplied from Dept. of Microbiology,
Fac. of Med., Assiut University.

Testing was porformed with 4% formalin (Containing 38% of formaldehyde gas),
quick lime, fresh hydrated lime, chlorinated lime (containing 26% active chlorine) and
commercial superphosphate compound applied at proportion of 0.5 g/15 em? surface
area of soil or litter. Effectiveness was determined from microbiological swabs after
exposure time of 15, 30, 45, 60 minutes and then every hour up to 12 hours. Cul-
tivation was carried out on MacCONKEY agar media for Salmonella and E.coli, while
salt mannitol agar and tellurite blood agar media were used for Staph. and Coryn.
pyogens respectively (CRUICKSHANK et al., 1980).

Biological value of feedlot wastes after disinfectants being applied :

Total nitrogen (T.N), ammonium nitrogen (NH ) and nitrate nitrogen (No_)
were determined according to PAGE et al. (1982). Soﬁ pH was measured using glass
electrod (JACKSON, 1958).

RESULTS

It was clear from Table (1) that the most bacteriocidal action within a shorter
exposure time was obtained by quick lime (30 min). Moreover, slaked lime killed Stap-
ylococcus aureus in soiled wates after 45 min. While 15-30 min. for the other strains
of bacteria. Also 4% formalin killed Salmonella typhimurium and Coryn. pyogens in
wastes within one hour exposure time while Staph. aureus and E.coli killed within
4 and 2 hours respectively. Low effectiveness was revealed with chlorinated lime,
and superphosphate (6-12 h.).

The data presented in Table (2 and 3) showed that :

1- Poultry litter contining droppings have highest total nitrogen content value
compared with feedlot wastes of sheep and cattle. The latter revealed the lowest
total nitrogen value.

Assiut Vet.Med.). Vol. 21, No. 42, 1989.




126
AH. HAFEZ, et al

2- No change total N% of the waste types was noticed when formalin or super-
phosphate were used compared with the control samples.

3- Superphosphate treatments gave a pronounced effect on keeping ammonia
against loss. the highest value of NH s Were revealed after superphosphate treatment
over control and disinfectants.

4- Regarding to NO_% of treated samples, no specific trend could be detected
after the application of different compounds.

DISCUSSION

Disinfection as part of sanitastion procedures protect the quality of the environ-
ment and permits the utliization of feediot wastes for subseuent agriculture purposes.
It is well established that incidence of latent infections increases when animals of
homogenous popuistion’s'am concentrated in “confinement. A number of epidemiological
reports have attestgd’ that transmission of enteric disease can occur when untreated
wastes are used in cultivated lands (YEAGER, 1980). From the economic point of
view, the daily exretion of wastes ranges from 3.6% of total live weight for sheep,
4.6% for beef u"éttle, 6.6% for laying hens, to 9.4% for dairy cattle ( TAIGANIDES,
1977). In the hight of the present facts, the protection of agricultural environment
from poullution by means of animal wastes is an urgent matter.

Investigations on the efficieny of tested compounds for bacteriocidal action
as well as the biological value of wastes after such compounds being epplied explained
the following:

1- Chlorinated lime quickly looses its effectiveness as disinfectant in the pre-
sence of organic matter which protect the germs (Table 1). Moreover, it lowered
the nitrogen content of waste types as well as highly increased its alkalinity which
make it unsuitable for further use in agriculture (Tables, 2 & 3).

2- Lime, whether quick lime or slaked lime, although it revealed a good bac-
teriocidal action (Table 1) and its lack of noticable odour, it lowered the biological
value of wastes through higher alkalinity and noticable decreae in total nitrogen con-
tent (Tebles 2 & 3). It could be concluded that lime treatment could be beneficial
in acid soils of humid regions since pH value of Egyptian soils lies in the neutral
to slightly alkaline range.

3- It was concluded from the study that formalin proved as a good disinfectant
(Table 1) and alsc do not alter the total nitrogen content of wastes as well as its
pH value (Tables 2 & 3). Moreover, superphosphate although it showed low bacteriocidal
effectiveness, it could be added to formalin to lower pH and increase its biological
value for agriculture purposes as well as a deodorant.
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Table (1). Bacteriocidal exposure time of disinfectants applied on t&: feedlot Yastes.

2 - .\Iﬂﬁ * ‘..

Disinfectants Quick lime  Slaked lime Chlorinated . .HMMENEB Superpljosphate
Ny - .
Test g
O"qulmg 9' ;m,l .-.NO- n.bo e,gr mo. .nm- m:- wo- norm.“ g_mo n nm.- . mwﬂom hgn
Staph.aureus 15m 15m 30m 30m 30m 45m 10h 10h 12h 3h 3h 4h 12h 12h 12h
S.typhimurium 15m 15m 15m 30m 30m 30m 6h 6h 6h 1h 1h lh 6h mz 8h
E..oli 15m 15m 15m 30m 30m 30m 6h 6h 8h 2h 2h 2h 8h 8H 8h
— -

Coryn.pyogens 15m 15m 15m 15m 15w 15m 5h 5h 6h 1h 1h 1h 6h 6h 8h
Ca. =Cattle, Sh.=Sheep ,Po.=Poultry m = minutes
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Table(2): Nitrogenous compoundss of feedlot wastes after treatments (on dry matter
base).

‘Poultry . .Cattle Sheep

e of g TNS NH,% NO,% TN NH,% NO,% TN®  NH,%  NO,%

Disinfectants
l-wWithout (control) 3.93 0,16 2,43 162 ©.064 0.130 2.18 0.129 ©.193

2-Superphosphate 3.62 0.370 0.97 1.50 0.129 0.248 2.00 0.225 0.248
3-Chlorinated lime 2.81 0.113 0.97 1.25 0.097 0.138 1.62 0.113 O.386
4-Quick lime 2,93 0.129 1.50 1.12 0.097 0.055 1.62 0.08l 0.469
5-Slaked lime 2.49 0.113 1.19 0.94 0.810 0.055 1.25 0.064 0.276
6-Formalin 4% 3.80 0.135 1.23 2.12 0.081 0.221 2.43 0.064 0.497

Table (3): pH values of feeldllofwastes-Zfter &,mmmnmuﬁ treatments of disinfectants.

Super-  Chlorin- ,Quick Slaked

'Formaline 4%
phosphate ﬂon lime lime lime

Disinfectants Control

PH values 7.00 5.61 11.12 12.38 12.33 7.05
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