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A STUDY ON THE NET PROTEIN UTILIZATION
OF BLOOD MEAL PREPARED BY DIFFERENT
METHODS FOR FEEDING POULTRY

By
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Poultry needs a relatively high amount of animal protein in their
rations. Hince animal proteins are of rolatively high price, therefore
it is worthy to aearch for cheaper sources of it.

Blood represents a cheap hy-product in slaughter-hourcs. This
study deals with methads of treating fresh blood with CaQ at difforent
levels and the esiimation of Net Protein Utilization (NPU) ol the
different mixtures comparing with Bkimmilk and untreated dry blood.

Good results were recorded by mixing fresh blood with CaQ ar.
ratios of 16:1 and %:1 respectively.

This study reveald that the mixture at a level of &:1 blood to fine
unstaked lime had recorded the highest NPU foliowed by the Skim-
milk and that of 16 : i mixture respectively, The naiural dry blood
gave the fair NPU, while freah blood gave the lowest NPU value.
The NPU wvalue recorded for the protein of Bkimmilk (66.005) which
is mainly cagein is in & good agreameut with that given by Bender
ard Miller, 1963 for casein only {&Y).

Poultry industry has become one of the most important branches of agri-
culture, and its futurre will depend largely on how economicaily poultry
meat and eggs are produced.

Poultry needs a relatively high amount of protein in their diets to
stand their requirements. Since protein is relatively the most imporiant
and expensive part of the diet, protein supplements should be chosen with

great care.

Animal protein is usually utilized more efficiently by chichens than
that of plant sources. Moreover, it has higher biclogical value.

A lot of work was undertaken to study the adequate daily requirements
of protein for chicks to cover their needs for the different kinds of production.
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The slaughter-houses by-products are considered to be the cheaest
source of animal protein, for poultry rations. Blood is the main by-produet
of sluwghter-houses. The amount produced allover the UA.R. was about
3 million kg as reported by The General Organisation of Food Stuffs 1963.
The total amount of blood produced from slaughter-hounses can be computed
by ultiplying the numboer of slaughtered animals by the average amount
of Lisod yield per slaughtered animal aceording to Ghoneim, 1967,

The organie Fertilizers Company takes the responsibility of collecting
the Llocd in Cairo.  Blood is colleeted f{rom the concrete floor of the
slivghter-houser,  Generaly after slavghtering, the cacasces of animals are
washicd with water before veterinary examination. This water together with
bloed are collected and considered as fresh blood. Its amount totaled
approximatley million kg per year, (according to the report of The General
Organisation of Food Stuffs, 1963). In fact blood forms only one fifth of
this arnount.

Fresh blood is a good source of proteins and minerals for poultry if
collected and fed direcily regarding proper conditions. However, there
are some disadvantages which unfavours its use in poultry rations.

1. Fresh blood is a good culture for bacteria and microbes which may
cause diseases to poultry if collected and offered without using proper
conditions.

2. Usirg fresh blood in fecding chicks in some cases may cause indirectly
the epread of cannibalism among chicks.

2. There are certain difficulties in getting a  daily supply of fresh
blood unless the slaughter-houses are near to the poulty farms or there
are ways of transporting it rapidly. To overcome these difficulties it is
advisable to use dried bleod or blood meal for feeding poultry.

Glhioneim, (1967), reported that blood could be dricd by exposing it to
water steam. He mentioned three methods for drying and preparing blood
meal.

The Organic Fertilizer Company dries the blood by spreading it on
metal trays and exposing it to sun. This method of drying resulted in the
loss of physical and chemical properties of blood, especially in summer
months, where the surface layer of blood dries faster than the bottom layers
as a result of the lack of mixing facilities. This increases the opportunity
of the decay of these layers, and may affect badly the hygien of birds.

This directed the efforts of research workers to investigate cheap and
practical mthods for producing blood meal.

In this work different methods had heen undertaken to prepare air
dride blood meal together witth the study of U.P.I of the promising samples,
Blood meal was produced by mixing fresh blood with different proportions
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of fine unslaked lime which absorbed water from blood and converted to
Ca (OH),, then CaCO, formed by C0O,.CaCO, cun be used as a supply of
Calcium carbonate for chickens.

Serfontein, (1947), indicated that rations contained fish meal and bluoad
meal were superior for growth than those rations contained meat meal or
blood meal. In a series of experiments for growth, he found that up to
2.59, fish meal or meat meal of the rations could he replaced by blood meal.

Lockhart, Bryant and Bolin, {1949), reported that addition of isoleneine
10 the vacenm-dried and freeze-dried blood meals depressed growth of
chicks, but not sipnificantly, as compared with the unsupplemented blood
meals. The efficiency of feed utilization was significantly depressed with
the vaccum-dried meal but not with the frecze-dried blood meal when supple-
mented with isoleucine. The blood meals were not unplatable.

However, Alquist, (1944), stated that blood meal is a poor source of
protein when fed as the cheif protein source, the addition of isoleucine
produced a marked increase in growth rate.

Squibb and Braham, (1955), reported that the addition fo 3% blood
meal or 0.459/ L. Lysine to a basal ration resulted a significant stimulation
of growth, 2—49% blood meal was most effective, 89, depressed growth.

Findrik and Dumanousky, (1957), found that blood meal-should not be
used as the sole source of animal protein for chickens, best gain in weight
was obtainer when one third of blood meal in in the ration was substituted

by dried Skin milk.

Fvans, (1960} Pointed out that although blood meal contained about
809/ crude protein, it gave disappointing results in poultry rations.

Bender et al., (1953), indicated that N.P.1. of casein averaged between
55—450% while it was 57% for albumin.

Summers and Fisher, (1962} reported that blood meal gave very low
Net Protein Values. They added that the high percentage of collagen or
gelatin (approximately 509/ of the protein) as extrapolated from hydroxy-
proline determination was proposed as the reason for these low-valaes.

William and Fisher, (1963) found that good agreement was observerd
between Net Protein Utilization values obtained by either the nitrogen
balance or the carcass retention method in rats and chickens. The
former method consistently gave higher values than the latter, and it was
suggested that these differences resulted primarily from a somewhat lower
protein intake (and therefore better utilization) due to equalized feeding
practice with the nitrogen balance method.

T.AR. J. Anim. Prod., 10, No. 2 (1970},
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This study contained the fellowing items :—

1. The effeet of adding different proportions of unslaked lime (CaO}
to faresh hlood on speeding the rate of drying processes and chemical
composition of the products.

2. Determination of Net Protein Utihzation (NPU} in the promising
mixture of fresh blood and CaQ compared with standard animal protein
(dry skim milk),

Experimenial and Methods

Methods of preparing blood mixtures :

Fresh blood was obtained daily from Cairo slaughter-house. A series
of treatments were done for mixing fresh blood with fine wunslaked lime

(Ca0) as shown in Table (1).

TABLE 1.—THE RATIO OF FREHH BLOOD TO UNSLAKED LiME TOGETHER
WITH TIME OF DRYNESS AND MOISTURE CONTENT OF PRODUCTS

| Ratio of the mixtures Time needed for air
I WiwW drying Moisture after
Treatment | S ' drying
| bload J' Ca0 in winter | in summer | )
. ‘ . |_ R il _“.q _—— —
1 i 2 1 5 3 5.02
2 3 1 6 4 5.41
| |
3 3 ! I ! 9 } 6 6.89
. . ) |
£ 16 1 12| 8 7.93
5 blood alone 15 ‘ 10| 9.32

Mixtures of blood and CaQ as well as blood were thoroughly mixed
and spread into thin layers of 3—5 cm. on metal trays and exposed to the
open air until the moisture content of the product has been reduced to a
figure varying from 5.02—9.32.

Dirring the whole time of drying, mixtures were turned over continuously

3—5 times daily. As regards the time needed for drying bleod by exposure
to the air was 3, 4, 6, 8 and 10 days, for mixtures 2:1, 3:1, 8:1, 16:1 and
blood alone in summer respectively which was 5, 6, 9, 12 and 15 days for

U.A.x. J. Anim, Pred., 10, No. 2 (1970,
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the same mixtures respectively in winter. After betng dried, mixtures
were milled and stored in paper bags. A representative sample of about
250 ms. of each mixture was taken and kept in a glass stoppered jurs for
chiemical ecnalvsis,

Birds :

The experiments were carried out with Eladi White Chicks. Chlicks
needed for experiment were chosen from the flock of the Experimental Sta-
tion of Auimal Narition Department Faculty of Agriculture, Cairo University.
This study was carried out in the hatching season, 1967. The number of
chick oy this erperiment totaled (120); 10 days old. The experiment
Basted for three weeks.  Chicks under experiment were divided into 6 groups
of 20 chicks of nearly equal live weight.

Birds experimented on were kept under similar conditions of manage-
ment. They were also under close veterinary supprivision and kept in warm

0 . : .
Lbrooders until the end of the experiment. At the end of the experiment 5
cliicks were taken randonidy from each group for chiemical analysis.

Rations :

Stx different rations (1, 2, 3, 4, 5, 6) were formulated for feeding
chicks under cxperiment. Table (2) showed the formula of the different
rakions togetirer with thelr cliemicenl anpiysis, Hations 1, 2, 3, 4, 5. and 6
were equal in their strach value. Crude protein level was not less than
11569 for rations 2, 3, 4, 5 and 6 : ie the eptimum protein level recom-
mended Ly Ghonein, (1964) f{or feeding Baladi chicks. Accnrding to the
procedure of Bender and Miller, (1933). Ration 1 was formed of corn with
total protein level, of 6.7%. The tested materials, dry blood. drv skim-
millk, mixtures of blood and calcium oxide, at ratios 8:1 and fresh blood
were added at certain amounts 1o eorn wrains to mive noavly 14 of the
total protéin of each ration. Ghoneim (1964). Kaech ration was sunple-
mented with 1, Vit. A - P, 2%, ecalcium ecarbonate and ¢ ©f Nacl
Caletum carbonate was added to rations, 1, 2, 3 and 6,

Manragenient :
Chicks were raized in electrically heated batteries, each group was fed
and watered ed-lib. TFeed consumption was recorded daily. Chicks within

each group individvally were weighed every 3 days through the whole
experimental peringd,

Preparing chicks for analysis :

At the end of the experiment, chicks taken randomly from eacli treat-
rent were killed without bleeding using elidoroforra Chick’s crop and the
infestinal traet were eleared {rom residues. The whol2  careasses were
weighed ineluding feathers and internal organs then dried in an open air
oven till eonstant weight, The dry carcasses were ground and kept for
the chemiecal analysis in tight glass containers.

UAR. J. Anim. Prod., 10, No. 2 (1970).
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TABLE, 2.—THE FORMULA OF RATIONS, CHEMICAL ANALYSIS AND

CALCULATED NUTRITIVE VALUE

1
Ration | Ration ' Ruticn

Ttems 1
T Tas T ‘|
Ingredients :
Corn {maize) 96.5
Natural dry blood -~
Dry skimmilk , =
8:1 (blood: Ca(} =
16:1 (blood : CaQ) —
Fresh blood (dry weight) -—
Vitamin A 4+ Dy . . . . . . 1.0
Calcium carbonate 2.0
Sodium chloride . . . . 0.5
Chemical anolysis as s termined:
Moisture 8.86
Crude protein , §.71
Ether extract . 3.95
Crude fibre . 3.04
Nitrogen free extract . 68.78!
Ach | 6.66:.
|
Sta:h value calculated TT.?O‘

2 | 3 4 5
% % %
91.5 £3.5 90.5 88.0
5.0 — —_— _
— 13.0] — —
— — — 10.5
_ — 8.0I —
1.0/ 1.0f 1.0 1.0
2.0 2.0l —- —
0.5 0.5 .06 0.5
9,03 7.77| 8.9 8.64
12.75' 12.89 13.46| '1.55
4.38. 3.40| 2.98/ 3.47
3.02] 2.72 2.63, 2.50
63, 93| 66.18 C6.67| 82.690
6.80 7.54] 5.34| 11.15
T7.430 73.94| 77.20! 74.70

. | .o .
|Ration | Ration TRation

(i

_0/:)_

87.0

10.0
1.0
2.0

7.61
14.02
- 3.64

2.91

UAN. J. Anim. Pred., 10, No, 2 (1970).
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Analytical methods :

The chemical analysis for tested mixtures and chicks carcasses were
carried out on each sample following the A.0.A.C. methods, 1950.

Determination for Net Protein Utilization (NPU} :

According to Bender and Miller, {1933) procedure {for the estimation of
NPU which ean be swmmarized in {eeding the tested protein source in a
diet to growing chicks for a certain time together with a diet either free
from nitrogen or with the least minimum amount of it, then the N.P.U. can
Le calculated wsing the following egquation.

. Bl — Bk + 1k
NPU = 1€ % 10

where Bf and If denote carcass mitrogen and nitrogen intake of animals
fed test det. respectively, and B equal carcass nitrogen and
nitrogen intake with the protein frec control diet, respectively.

As there were some dificulty in making purified diets ; practical
rations were formulated within the margin of the recommendation of
Render and Miller, {1953). Further studies using purified diets are being

carrierd now to get more informations by the same authors.

Racelts and Discussion

1. The effect of adding fresh blood to fine wunslaked lime at differens
proportions on the clhemical composition of the mixtures.

1—1. Results in table 3 indicated that the dry matter percentages in
the miixtures, ranged between (89.87-94.59), the lowest pereent of moisture
was given by the mixiure of blood 1o Cu) at the rates of 2:1 w/w., while
the highest was given by blood alone. This showed that the prepared
mixtures had the normal moisture contents of common feed stuffs and

could be stored without dacay. Moisture content varied hetween (5.02% —
9.329/},. Concerning the crude protein, its level obtained in natural driew
Dblood was {94.349/) which was relatively similar to that of artificial drv
blood (90.149/). Crude protein percentage decreased to (35859} ana
20,999/} with the mixtures (3:1) and (2:1) blood to caleium oxide respee-
tively. Ash content was 4.74, 8.63, 53.04, 33.34, 64.099 and 78.9699, for
samples no. 1, 2, 3, 4, 5 and 6 respectively as shown in Table 3.

Recarding cother extract, it ranged between 0.001 to 0.4209/ while it

was 2.450% with dry skimmilk. Therefore according to the chemical

analysis mixtures 1, 2, 3, 4 and Dry skimmilk eould be considered of good
value. Mixtures 5 and 6 could be considered of poor value owing to their
high content of ash and low content of protein.

NAR. J. Anim. Prod., 10, No. 2 (1970).



A. ATBOU-EL-HASSAN ET AL

a24

99°9 A ARaY
696'6L | 0£0°0
660°79 | 08070
0¥e g8 090°0
0F0°¢8 08170
089 '€ 04e'0
0FL'¥ 04170
% %
Y HEN

— 06’ % 09% 3¢ | 18768 R | LU S fq L
{10°0 16070 06602 86 6 R L I R R ¢ 9
070°0 106070 06R'e¢ . 69T IR ¢ ¢ A 0 RN g
06870 00 $£0°99 FALNA R LRI N SO L B A A ¥
0zl 0 (480°0 050°0% 11766 SR L ¢ IR (02 I A _ g
I

009°0 | 0S¢0 | o¥Ies | SU'IE Tt vttt pooyd Aup gnay | g
| |

08’0 | 0ZF0 obg' e | seds 0 0 Apemieu peredoad pootq Liq | 1
_

% | % % | % |

a1y 40I)¥D magod _“ _
opIL) Etctiple ] opn) 1e1yE0E ajdutes

| - BU G} Y Jo
INJET SIp &% sted[eug [woImlay)y 0N

SHEYE WELIFK A4d NO

WITHKINS K] FHLIA Qyivdleod Qoo J0 STY0IXIN INHEEJAIA 40 SISATYNY TYOIRER)—'¢ T4V

O.A.R. J. Anim. Prod., 10, No. 2 (1970},



NET PROTEIN UTILIZATION 325

STUDY ON THE

e | wwor | eor | ogor
W8l i 61 | e | Lolg
6809 | 0019 | 6965 | 9L'6G
07| o 8% | 183
008 | 0 | g¥Ie ! g8eg
e 0¥ 182 806
@t | owr | e L
9 T
ea], ELU R LE ¢ _ ELCEN

0°699

31

3
LY

6401

LG°8[

96789

FB8'G

R,

L s 4
e -JH—
ey

LI Y | V4

in 19811X9 1oy )
o w@jond epurny
L T _.“:Mu S_Hﬂ.wm_momﬁ.

STEN

syoup peweiades o fo sisfipun povaay)

wondwnsod paag [e30],

1891 0 S ¢ Jo qdp

Cilso Bunawss oq) Jo sy ¢ jo e

SIUADSIR]

BIBATVRY TVIINGIED RV NOIdKAENCD Good INARIMEAXE HHL AETMIT WS J0 LHSITMN TH]—'T HTAVL

Tent

.

o

{

b

e}

T

Prod., 10,

Y I FETN

IrA4.fe



A. ABOU-EL-ITASSAN ET AL.

326

MEI | G968 | U6TEY ¢ G00'99 | L6598 — _. © (AN % uonmaiqu() welory N
| |
88)°L 699°4 ekl | 005°8 001°8 gL | . S
0815 | 45578 GLWOTT | 99811 0%6°gl | 3194 I . S
0089 0TFF . SIS 864 07699 | L6298 . C
9 ¢ | ¥ g : 1
[salf 18 1491 MM_M cmw% [BsR snorpaiilug

ST WOTOI)IU s3802%
SwA oyt wieayN

surd uo plunsuod poog

QENIREEIAM §¥ SINAWIMAIXE INENAJAIG §HL 40 (N 40 CEIVIVTV)—¢ TTIVI

TF.AR, J. Anim. Prod., 10, No. 2 (1870).



STUDY ON THE NET PROTEIN UTILIZATION 399

2, Estimation of NPU in the promising mixtures of fresh blood and
Ca0 compared with standard animal protein (dried skirnmilk]}.

Table (4) shows the weight of chicks, food consumption and chemical ana-
Iysis of chicks. Group 1 was fed the least amount of protein in a practieal
diet (6.79 crude protein) the other 5 groups were fed the five tested pro-
teins at equal amount according to their protein content.

By applyving the method of Bender and Miller, (1953) for estimating
the NPU. table (4) shows the NPU for the natural dry bloed, dry skim-
milk, mixture 16:1, 8:1 and fresh blood respectively.

The respeetive NPU. were 56.397, 66.003, 63.295, 84.9535 and 46.3769].

This study revealed that the mixture at a level of (8:1) blood to fine
unslaked line had recorded the highest NPU followed by the skimmilk
and that of (16:1) mixture respectively. The natural dry blood gave the
fair NPU, while fresh blood gave the lowest NPU value.

The NPU value recorded for the protein of skimmilk (66.0051 whizlk
mainly casein is in a good agreement with the given by Bender and Miiler,
(1953) for casein only 59,
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