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The experiments reported in this study were conducted to determlné thé ﬂuéntwe value of fermented bovme blood
and rumen digesta for broiler birds. Bovine blood and rumen digesta were mixed at a ratio of 1 : 3 in an air tight
plastic container and allowed to ferment for 4 days. The fermented mixture was then sun dried and milled into a
meal. In the first experiment, the sun dried fermented mixture of bovine blood and rumen digesta meal so produced
was then used to formulate broiler starter diets at 2.5, 5, and 7.5% dietary levels respectively; these diets were then
tested against a control (0%) diet using 240, 2-week-old young broiler chicks with three replicates of 20 chicks each
per treatment. The trial lasted for 28 days. In the second experiment, the sun dried fermented mixture was as in
experiment 1. The meal so produced was used to formulate broiler finisher diets at S dietary levels of 0, 5, 10, 15, and
20% inclusion levels respectively, using 225, 6-week-old broiler chicks, with three replicates of 15 chicks each per
treatment. The feeding trial lasted for 21 days. At the end of the 21" day, four birds were randomly selected from each
treatment for carcass and organ weight evaluation. Overall, birds on the fermented mixture performed generally
better than the control groups. Feed intake increased with increased dietary levels of the fermented mixture and
organ weights were comparable. Dietary inclusion of the fermented mixture at all levels reduced cost of producing
one kilogramme of feed and this reflected in the feed cost savings (%), but the N/kg meat produced values were
inconsistent with the dietary levels of the fermented mixture.
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INTRODUCTION

Poultry production in developed
countries has become more intensive, animal
performance has steadily improved since
they no longer obtain parts, if not all of their
feed requirements from scavenging waste by-
products, ‘crop residue, etc. However, in
developing countries, traditional human
foods have become the raw materials for
animal production with the result that cereals
are now mostly grown specifically for ammal
feeding (Hahn et al, 1988).

The competition for food between
humans and animals has been a serious
problem in developing countries. This has
resulted in a continuous increase in
production cost causing a phenomenal rise in
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the unit cost of livestock production. Thus,
animal products have become too expensive
for the majority of the population (Hahn et a/;
Esonu, et al, 2001). Hence, it has become
necessary to replace these costly feed
materials with alternatives.

Bovine blood and rumen digesta are
by-products of cattle. Beef is the highest
source of animal protein in Nigeria. It is
estimated that about 1.873 million heads of
cattle are slaughtered annually in Nigeria
(Adeniji, 1996). The high demand for beef in

- Nigeria makes bovine by-products readily

available. Bovine blood and rumen digesta
mixture has great potential as an alternative
feed ingredient in livestock production if

- properly processed Recyclmg these by-
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products will also reduce dlsposal and

¥

‘environmiental pollutiof problefms: = =/ 7

Different methods have been used to

process bovine -blood and -rumen digesta-- -
mixture: application of ‘heat ‘(Adeniji ‘and
Balogun, 2002), Sun drying, oven drying and "~

open air drying (Tukur et al, 200 1) Although, -

these methods succeeded in sllghtly
improving the nutritive value of bovine blood
and rumen digesta mixture, there is still need

to explore other ways of enhancing 1ts

" were between 250 and '280gm. The
Fermentation has minimal

production cost, it is competition free and .

nutrmve value.

ifcreases drgestrblhtjr "fnuﬁ‘rentsby fihi
(Adeniji, 2001).” ’

therefore designed'to evaluate the nutritional =~
value of a rmxture of fermen*ed bovme blood L

MATERIALS AND-METHODS
Experiment 1: The bovine blood
digesta were colleéted from 't
Obinze in Imo State ‘of Nige

digesta was collected by cuttlng open the’

rumen and collecttng its content and the

blood collected also at slaughter The blood

and rumen digesta were mixed-at a ratio of 1
3 in an air tight plastlc contamer ‘and stored ™
for 4 days for fermentstion to také place. The -

fermented mixture was flavourised with _
curry powder to rrfas'lethe 1nherent offensive j*chemlcal analysns were sa

odour. The material was then §pread evenly
on a concrete floor and sun diiéd- for 5 days..>
The sun-dried material was ground in a
hammer mill to Jproduce finely ground dried.
bovine blood ‘and tumen' "digesta meal. "
Sample of the matenal was subjected. to -

proximate analysis accordmg to. AOAC

(1995) (Table 1).
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bro1ler chicks of Hubbard breed -

ood and rumen

* diets were isocaloric
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prep lﬁded in broiler starter
diets-at 0,-2.5;-5-and- 7.5% dietary levels

respectlvely The 1ngred1en§s and ghemwal

selected from a batch of 14 day ld b

were divided into four groups of 60 birds each
and randomly assigned to the four treatment
‘ n"*a” completely  fandomized “design

S

(CRD’} experiment. Each™ treatment group
b-divided into threg rephcateg.
- 0f 20 birds per replicate and kept in'a 6m x 8m

compartrnent_ﬁFeed and water were prov1ded

~and rumen dlgéfst'a (FﬁBﬁD

experuneni 1.Five broiler finisher diety w&%;é
- formulated "to contain-fez “bovine
blood and rumen digesta 0, 5, 10, 15, and 20%
inclusion levels respectlveIX The treatment
I id isenitrogenons. The
ingredients and chemicalcompasitisns:ofthe,
expemmental dlets areshownm Table3, o)

A1 —sheitien - 3G 3

(N SRR R

T {T00S) 88 L oimA vegid



Fermented Bovine Blood and Rumen Digesta for Broilers

Table1: Proximate composition of Fermented Bovine Blood and Rumen Digesta

mixture (FBBRD) (%DM)
Nutrient Proximate Composition
Moisture content 7.20
Crude protein 29.86
Crude fibre 21.90
Ash 7.40
Etherextract 23.50
Nitrogen free extract 9.64
Table2: Ingredient composition of the Experimental Diets: (Expt. 1: Starter chicks).
Dietary Inclusion Levels of FBBRD (%)
Ingredient 0.00 2.50 5.00 7.50
Maize 50.00 50.00 50.00 50.00
Soybean meal 30.00 30.00 30.00 30.00
FBBRD 0.00 2.50 5.00 7.50
Palm kernel cake 2.50 1.00 0.50 1.00
Brewers dried grains 8.00 8.00 7.50 4.50
Fishmeal 2.00 2.00 2.00 2.00
Bone meal 3.50 3.50 3.50 - 3.50
Wheat offal 3.00 2.00 0.50 0.50
*Vitamin/Min. premix 0.25 025 . 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25
Chemical Composm@gg (%DM). , R - 0
.. Crude protein 22.73 2228 = 2184 21.69 A

 Crudefibre 4.53 - 456 . 5.00

A. ‘ 555 .
© ME (Kcal/ (caf‘») S 289 2.84 2.80.

o

79

s

*To provide the following per kg of feed. Vitamin/Tm: To provide the following per kg of feed: vitamin A -
11,000,000iU, Vitamin D3-2,000.000iU, vitamin Bl1 — 0.75, vitamin B2-5g, Nicotinic acid — 25g, Calcium
pantothenate 12.5g, vitamin B12 — 0015g, vitamin k2 —2.5g, vitamin E — 25g, Biotin — 0.50g, Folic acidm — Ig,
Choline chloride—25g, Cobalt—0.400g, Copper—8g, lodine—0.8g, following Cin— 100g, Smramycm-Sg, Nitro—-
5g, DL—methionine—50g, Selenium 0.16g, 1, Lysine— 120g, BHT—5g.
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Two hundred and twenty-five (225),
6-week-old broiler chicks also of Hubbard
breed were selected from a batch of chicks
such that their initial weights were between
1200 and 1400gm. Based on sex and weight,
the birds were divided into five groups of 45
birds each and randomly assigned to the five
treatment diets in a completely randomized
design (CRD) experiment. Each treatment
group was further sub-divided into three
replicates of 15 birds per replicate and kept in
a 4m x 6m compartment. Feed and water
were provided liberally. Feed intake was
recorded daily and the birds were weighed
weekly. Other routine poultry management
procedures were maintained.

The feeding trial lasted for 21 days. At
the end of the 21" day, four birds were
randomly selected from each treatment for
carcass and organ weight evaluation. The
birds were fasted for 24 hours before
slaughter. Dressing percentage, weight of
heart, liver and kidney were determined. The
data collected were subjected to Analysis of
Variance as in experiment 1 where significant
effects were detected from the Analysis of
Variance, means were compared using
Duncan’s New Multiple Range Test as
outlined by Obi (1990).

RESULTS ,

Experiinent 1: The chemical composition of
fermented bovine blood and rumen digesta
mixtiire (FBBRD) is shown in Table 1, while
the nutrient composition of the experimental
diets is shown in Table 2. Data on
performance of the birds on the various
dietary levels of fermented bovine blood and
rumen digesta are presented in Table 3.
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Feed intake of the birds on varying
inclusion levels of fermented bovine blood
and rumen digesta mixture were significantly
(P<0.05) higher than the control (0%) group.
The body weight gain of the groups followed
the same trend as feed intake. Birds on diets
containing the test material recorded higher
body weight gain than the control group.
However, this increase and feed conversion
ratio were not significantly (P>0.05) different
among the groups.

Dietary inclusion of fermented
bovine blood and rumen digesta reduced cost
of producing one kilogramme of feed and this
reflected in the cost of meat (N/kg) produced.

Experiment 2: The chemical composition of
fermented bovine blood and rumen digesta
meal was the same as in experiment 1, while
the nutrient composition of the experimental
diets is shown in Table 3. Data on the
performance of the treatment birds are shown
inTable 5.

Feed intake and body weight gain of
the groups were significantly (P<0.05)
different. Birds on fermented bovine blood
and rumen digesta containing diets recorded
significantly (P<0.05) higher feed intake and
body weight gain. Feed conversion ratio and
relative organ weight of the groups were

~ howevernot significant (P>0.05).

Dietary inclusion of. fermented

- boving; qbloodﬁ and rumen digesta: meal °-

reducedygost mglone kllogramme of
feed and this reflected in the feed cost savings

(%) but the N/kg meat produced values were
inconsistent with the dietary levels of the test
material. :
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Table3: - Ingedlent Composition of the Experimental Diefs (EXpt 2)
Ingredlents s wtins. + - Dietary Intlusion of FBBRD (%) ©

Gt wr s oo 0% 3% S 10% 0 15% ”10%'
Marze = 55.00 550 550 - 550 ¢ 55.0
SBM ... + 250 250 - 250- - 200 > 150
S -~ 1000 = 150 - 200
©0 250 250 0 250
w200 200 0 220
o 3350 350 0 3.50
%050 . 0.50 #7 0.50
5050 L 050 - 1100
w0025 0 L0285 5925

thmeal 3.0 .-
Bonemeal LB
Whedtoffali 1 im0 2:0 0 -,
BDG w30
*Vitamin/Tm Premix 0:25 ¢
Methienine - 025 <025 ¢ 0025 0 025
Eysine- 0.25 0:2 L0250 e RS s 1325
Salts 50251 La10a0.2 028 i 5@5125/*"’% 1:0.25

Chemlcal Composition (%DM) Looustoan
Crude proteino 551 ZOM; 5020006 0 20004 -

M&(Kcalt‘g)(ca&x; 8 2282 2.83 4 82 . :
"*To prov1de e’ fol' . pe fee itetnin/Tm: To provzde the followmg per kg of feed vitamin A -
T000,000iU; *Vitemin DI-27000:000iU vitdtiin:BI — 075, vilamir''B2-5g, ‘Nicotinicacid - 25g, Calcium
pdntothenatei2.5¢, vitainih B12 ~0015g, vitamin k2 —2.5g witamin E=:25g, Biotifi— 0:50g, Folic acid m -1z,
Chqlm; chlorzde—e Zé,g,‘gabalfvg 4ﬂ0g, G@gperqf?g Jodine s 0: 8@ ﬁllowmg@m— Iﬂﬂg :Splmmyczn—«;ig. Nltro——

: , 0% ... 2 . 50%...
1’mt1albbdy weight 2 i 770.00 . 27000 °.270.00.. ,0.00 - .
Final hody weight (), 1245.00 1337.50 ~ 1340.63 139063 5500 . o
Body wt, change (g) 97500 - 1067.50 1070.63 1120.63 8.03
Daily bodyW;;.gam 8, 38.24 40.02 :

101.56- 10842~ 13.54. K

Feed convers:onré;;ig‘ e s
{:g feed/g ga‘l)n)',‘ (U
e e

. 0.01
CostBenel‘itAnaIysfs g
Cost of feed (N/kg) 5550 "Yas58 T 4407
Meat produced (N/kg) 13531 12890  128. 13 -

Feed cost savings (%) - 11.01 11.32.
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Parameters

Average initial body wt. (g) 1350 T 400 1 3 80 5.88
Average final body wt. (g) 2377 2624 2430 10.25
Average body wt. gain (g) 1027 1224 103058024
Average daily wt. gain (g) 48.9 58.2

Average dally feed mtake (g)
Feed conversionratio™ ="
Mortality % .
Relative Orgair Weight: ™
Livewt(®) . 72080
CarCass(%)’ SRR SRR OIS TE L B AR
Dressing(%) PR |
THeart (%) T T N0
Gizzard (%)
‘Liver (%)
Kidney (%)
EconomncAnalysns
Costoffeed(N7kg) ™
Meat produced (N /kg)
*F eed cost Savmgs (%)

B I R 1 S CR T

’DISCUSSION
‘The inereased feed intake; of t;heim:u
;on the dlets contammg fermented bovin hecontrol(0%6) group. -
’blood ‘and -rumen dlgesta: v meadioiSarniamrer1Tihis improved perfqrmance could be
und‘erstand,gb};%ferm%gdﬁboylng ,b}ggé and; g tattg;bt;tgﬂﬂp ‘higher protein-component:of the
Jumeft dige iges %Qgp{ﬁ,l.n ‘high. fibreywhigh; Egl}ds\ risdeMisapateriale due- to the - influence of the
10 increase ,the ttal ﬁbrg@qnt@;gt Qﬁ.tlye diety | ,ﬁgﬂgﬁebiab zprotein, - undigested - fermented
san’dicg}ptegtﬁg;gugxmgt%ma% 3o 9z1] (3801) 1erchiiand: ﬁbrous carbohydrates, longchain
2SO Rirds must therefore eat to meet their fattys peigds; partially digested feed proteins
energy reqlgg:eme S to. sustpin rapid-growth i g@gk@thﬁnﬁemented products. (Okerie, 2005,
and development, hence the increased feﬁgﬂo Ekwiornns«1992; Whyte and Wadak, 2002;
mtalgg:;fh@ 1GES, y\% gAtlier reports from Jerliganga,and Aganga, 1985 and Odunsi,
Ash ‘and AKoh 2) Opara (1996), 2003). The improved performance could also
Omekam (1994) and Esonu et al (2002). probably be due to adequate dietary crude

o Blrds on fei’menteﬁl bovme rbloodrand ‘rumen
15,1 .(1digesta diets: gerformed generally better than
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fibre level. Crude fibre activates the intestine Dietary inclusion of fermented
and more occurrence of peristaltic bovine blood and rumen digesta at all levels
movement, more enzyme production reduced feed cost which was also reflected in
resulting in efficient digestion of nutrients the feed cost savings (%) but the N/kg meat

(Kekeocha, 1984; Esonu et al, 2001; Adeniji, produced values were inconsistent with the
2001; Esonuetal,2004; Esonu et al, 2005). dietary levels of the test material.
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