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Article Info ABSTRACT

Article type: Background and Objectives: Dense poultry production systems,
Research Full Paper especially broiler chickens, generate significant amounts of manure
that can be utilized as feed for ruminants. However, the production
of ammonia, methane, and hydrogen sulfide, along with the spread
of pathogenic microorganisms, are major environmental concerns in
this field. Therefore, the purpose of this study is to investigate the
effects of different thermal processing methods on microbial
populations and the metabolic properties of poultry broiler litter
(PBL) protein, as well as their impacts on nutrient digestibility and
blood metabolites in pregnant ewes.

Article history:

Received: 05/18/2024 . .
Revised: 08/15/2024 Materials and Methods: PBL was treated using four methods: 1)

Accepted: 08/19/2024 moist heat at 121°C for 15 minutes (1.5 atmospheres) (HPT), 2) dry
heat at 150°C for 20 min (HT150), 3) dry heat at 80°C for 40 min
(HT80), and 4) dry heat at 60°C for 24 h (HT60). The total
microbial count, as well as the populations of coliforms, fungi and
mold, and the pathogens Salmonella and Escherichia coli, were
determined using the method recommended by the Food Safety and
Inspection Service. Additionally, the DVE/OEB protein evaluation
system was used to determine the protein metabolic properties.

Keywords: Next, 96 pregnant ewes (Kurdish x Baluchi mixed) were divided
Digestibility into 4 groups of 24 each in a completely randomized design. PBL
Glucose processing was carried out in high volume using the selected
Nitrogen processing method. The ewes were fed diets containing four levels
Pregnancy

of treated PBL: 0%, 8%, 16%, and 24%. The experimental period
lasted for 6 weeks before lambing and 3 weeks after lambing, during
which the effects of the experimental treatments on reproductive
characteristics, nutrient digestibility, and some blood metabolites
were investigated.

Protein evaluation

Results: All thermal processing methods resulted in a reduction of
the total microbial count compared to the raw PBL. Using HT150
inactivated Salmonella and E. coli and completely removed
coliforms. The average fungus and mold populations were similar in
the raw and 80°C and 60°C treated PBL (P>0.05). The 60°C
processed PBL increased OEB (-17 vs. -15 g/kg) and DVBE (13 vs.
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10 g/kg) compared to the raw PBL (P<0.05). The substitution of
24% processed poultry litter resulted in a 20.67% decrease in
pregnancy retention and a 19.86% decrease in lamb birth weight
compared to the control group (P<0.05). Furthermore, feeding ewes
with 16% processed poultry litter did not significantly alter the
apparent digestibility of dry matter, organic matter, and crude
protein during the pre-partum and post-partum periods (P>0.05).
However, 24% treated PBL increased blood glucose in the
prepartum period (68.81 vs. 63.07 mg/dL, P<0.05) but not
postpartum (P>0.05). Blood wurea nitrogen and cholesterol
concentrations linearly increased with higher processed litter levels
in both periods (P<0.05).

Conclusion: Enhancements in the CP metabolic properties were
observed across all PBL processing methods. The HT150 method
was superior to HPT due to microbial inactivation and pathogen
elimination (Salmonella and E. coli) while requiring less equipment
and cost. Feeding pregnant ewes 8% treated PBL in the pre-partum
period and 16% in the post-partum period without compromising the
DM, OM, and CP digestibility can help reduce dietary costs without
adverse effects.
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Ol dm s B laess 53 leil slae g bt S 5 5 eduas LS5 gl =) s
Table 1- Ingredients and chemical composition of experimental diets in pre- and post-partum

o=l o) A o33 S8
Postpartum Prepartum
24 16 8 0 24 16 8 0 (Ingredient) 51, osls
140 140 140 140 250 25 250 25.0  (Sugarcane bagasse) Sii WL
190 190 19.0 19.0 60 60 60 6.0 (Alfalfa hay) Sex amiy
6.0 6 6.0 6.0 9.0 9.0 9.0 9.0 (Wheat straw) (.S ol
70 70 7.0 7.0 70 70 70 7.0 (Corn silage) <3 U
0.0 7.0 150 200 0.0 80 160 200 (Wheat bran) oS . s
9.0 10.0 10.0 10.0 9.0 100 100 11.0 (Barley grain) - «ls
9.5 100 10.0 10.0 95 100 100 11.0 (Corn grain) &3 «ls
100 59 325 15 100 64 41 30 ke
(Sugar beet molasses)
00 04 15 3.0 00 00 00 00 (Soybean meal) | 5o dlos
00 30 40 69 00 1.7 335 6.1 (Linseed) obs «ls
240 160 80 0.0 240 160 80 0.0 o 05l er
(Poultry litter treated)
0.0 020 050 0.60 00 040 080 1.15 (Urea) ol
10 1.0 1.0 1.0 025 025 025 025 el JoSe

Vitamin- mineral premix)
0.50 0.50 0.50 0.50 025 025 0.025 025 (Calcium carbonate) ,..ls by s

00 00 025 0.50 00 0.0 025 025 (Salt) <o
wlond S 5
(Chemical Composition)
211 207 205 207 207 205 201 2.06 V”é’“;b“’“}"u‘j’”
(Metabolizable energy)
1236 1232 1232 12.35 10.68 10.69 10.65 10.65 (Crude protein) ol= .55
40.88 43.41 4578 4723 4633 4893 5133 5229  (NDF) s euyys 55 Jmels SU
1639 16.02 15.53 1543 1492 14.54 1423 14.27 (Lignin) ;..
072 0.64 0.65 0.67 0.64 055 057 048 (Calcium) s
035 035 035 035 033 032 032 031 (Phosphor) i.s

YAL (S 0 S YOIV (oot ody s > Jsbmal b S YV (it asle S A Lels ol (sl s i S AS a1
Medlor dly 00vnn A by Ml Aoy YO0 e s (ol o Sarm il s JoSe SIS 2 Ty b Sy 0 S
S ke WAL s 0 8 Lo Yo i 0 S e Ye0o s (ondS 0 S Je VWYeen By s Mo asly Vo D slo
"LL rjft.fl?‘ O-\ ‘j’*<“‘ rjft.fl'—" YYo- ‘bjf)f rjf‘v;l._wv"' g&ﬁ) rjfdl.:a\/\/" (8l rjft.fl'—" \YOur ‘VAT rjft.fl'—" \YOur ‘V'L-Ld

S g 8 o Ve 5 SIS 2 S e N
'One kilogram of litter treated contained 980 g dry matter, 270 g neutral detergent insoluble fiber, 25.7 g
lignin, 284 g crude protein. 2 One kilogram of commercial vitamin-mineral supplement was containing

250,000 IU vitamin A, 50,000 IU vitamin D, 15,000 IU vitamin E, 12,000 mg calcium, 20,500 mg
magnesium, 20,000 mg phosphorus, 18,600 mg sodium, 12500 mg iron, 12500 mg copper, 7700 mg zinc,

3000 mg sulfur, 2250 mg manganese, 56 mg iodine, 14 mg cobalt and 10 mg selenium.
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S e okl sl fes 5 f 53 9 Ser Samer (S0le - g
Table 2- Average microbial count in raw and treated broiler litter.

\ B N -
bl stk (log CFU/g) ;5 50 omex
P-value ~ SEM Experimental treatments' Microbial t (log CFU/g)
HT60 HTS0 HTI50  HPT Ctrl terobial count (log g
L
0.0001  0.1300 4.67° 4.50° 0.67° 0.00¢ 7.78¢ S e
Total count
0.0001  0.0556 3.43b 3.25 0° 0° 6.66° e
Coliform
W gollo
- - d d n.d n.d d i
Salmonella
L )
0.9288  0.0415 2,19 2.28 0° 0° 5.77¢ S b
E. coli
S 52y
0.0001  0.2777 4.54 3.892 0.33 0P 4.700 R
Fungus and mold

St (F HPT) UL 5L 5 Csbye Sl Lol (6550 doe i (F oS (5550 Jas) b i OV Jals iylesT (slasles’

s (05 (HTB0) azds £+ ode s Av glos 55 ol w;l}.«a S (8 (HT150) a2ds Yo Sodeay 100 (glas 5 ol 6J)U.a.a

L35 (HT60) csles Yo odons Ve slas 3 o (5] Jas

el (5ol Bl sdasOlis s, A S rie e gl sl

! Treatment include 1) raw poultry litter (untreated), 2) poultry litter treated with moist heat and high
pressure (HTP), 3) poultry litter treated at 150°C for 20 min (HT150), 4) poultry litter treated at 80°C for
40 min (HT80) and 5) poultry litter treated at 60°C for 24 h (HT60).

*Different superscripts within a row show significant differences.
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Table 3- Metabolic characteristics of protein in raw and treated of broiler litter using in the DVE/OEB2o10 system

sl slasles @K 55 Sk Sloo part
P-value SEM Experimental treatments' Protein metabolic characteristics
HT60 HTS80 HT150 HPT Ctrl (g/kg)
0.0001 1.3319 44.42° 50.11¢ 79.58b 121.41* 29.39¢ UCP
0.0001 0.3110 20.56* 20.69* 18.54° 17.69° 21.05% DVME
0.0001 0.1771 12.23° 12.76% 12.62: 13.432 9.53¢ DVBE
0.2001 0.5816 16.27 17.33 15.27 16.14 15.62 DVMFE
0.0001 0.4878 32.26* 32.45% 29.09° 27.75° 33.022 MREE
0.0001 0.2281 15.23° 14.47° 13.19° 11.07¢ 17.90* MREN
0.1061 0.4388 16.53 16.11 15.89 14.98 14.96 DVE
0.0321 0.5396  -17.02®  -17.98  -15.90®  -16.68®  -15.11% OEB

ez 3 o sl Jae i (O (HPT) UL L 5 b e Sl Lo (sl o i (T (o (651 o) ol oy OO ol c2lesT (sla s’
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! Treatment include 1) raw poultry litter (untreated), 2) poultry litter treated with moist heat and high
pressure (HTP), 3) poultry litter treated at 150 for 20 min (HT150), 4) poultry litter treated at 80 for 40

min (HT80) and 5) poultry litter treated at 60 for 24 h (HT60).
*Different superscripts within a row show significant differences.
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Table 4- The effect of different processed broiler litter levels on ewes’ reproductive performance

(1) o jom 33 0k S50 Jos s S0l

P-value SEM Replacement of treated litter in the ration (%) -
24 16 3 0 Variable
(hoys) o] Laim
0.0001  0.6983 79.33b 100.00° 100.00° 100.00° ST e
Maintaining pregnancy (%)
(Ao)3) 2lse
0.0001 1.6180 83.99¢ 116.67* 108.98" 104.67° s
Lambing (%)
(o S5 o 55 0
0.0003  0.1531 3.59b 3.74% 3.93 4.48 8 ’l“s it
Lamb birth weight (kg)

ol (5ol Bl sdasOlis s, A S rie e gl sl

*Different superscripts within a row show significant differences.
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Table 5- The effect of different processed broiler litter levels on ewe’s blood metabolites in the
pre- and post-partum

(1) o pom 33 0k S50 Jas s S0l

3 S gl 052
P-value  SEM  Replacement of treated litter in the ration (%) . .
Blood metabolite Period
24 16 8 0
(= Z ) g
0.0483 12154 68.81*°  67.60%  64.65%  63.07° Ao S ) 558
Glucose (mg/dL)
( . /) < s
0.8426 0.2455  7.70 7.85 7.96 7.68 A2 08) F o
Total protein (g/dL) a §
(G S o) Js s -
0.0085 1.0586 68.76°  65.92¢  61.79°  61.71° A 2 5 s )
Cholesterol (mg/dL) }) o
( . Z ) . loy ol O350 .20 ~
00001 0.0982  1466° 14220 1358 13430 me oSS ostsllohy
Blood urea nitrogen (mg/dL)
(= g ) g
03811 1.4184 7246 70.15 69.49 69.33 Ao S ) 558
Glucose (mg/dL)
( . /) < s
03213 0.1841  6.09 6.65 6.86 6.87 A2 08) F o
Total protein (g/dL) ¥ §
(G S o) Js s 2 E
00349 3.8119 83.69°  73.22% 7254 6621 A 05 ) s -
Cholesterol (mg/dL) ﬁ) 2
~ o
( ) 05 (Slossl 555 A
00025 02698 22315 21720 2078 20048 T A 0t slloh

Blood urea nitrogen (mg/dL)
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*Different superscripts within a row show significant differences.
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Table 6- The effect of different levels of treated litter on ewes’ nutrient digestibility in the pre- and post-partum

(/) o 2 oS 6J)1wa‘“bﬁj'<."b-

P l SEM (/) é.Lu: a)LA 09>
-value itter i ion (°
Re;z)fcement olf 6treated 11tte§ in the ratlo(r)l (%) Nutrient (%) Period
S o3l
0.0068  0.9694 55.55° 58.88% 60.07* 60.342 ’
Dry matter
T osle .
0.0103  0.7919 64.58° 66.88% 63.04* 63.712 "; ’ 3y g
Organic matter - 5
b s 2 5
0.0048 0.7135  59.80°  61.90®  67.90° 68.37° 7 omon 4 e
Crude protein A
o ok g D) J L ol
0.0014  0.9503 51.84° 53.85% 56.56%® 57.352 S et 2 Sl S
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