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SUMMARY

The study was done on 14 cocks and 14 hens of the Dokki 4
bread 21 weeks of age. The first trial was conducted to atte mpt
the application of amino benzene dilution method in the estimation
of body water content. Two mls. of amino benzene (10)%, were
injected in each cock or hen, then | ml. of blood was taken after
15 or 1 hour from the injection estimated moisture values from
samples taken after one hour from injection showed a high degree
of accuracy. It is concluded that taking blood samples after half
an hour is not enough  for uniform distribution of amino benzene
in the body fluids.

The second trial was conducted to study the relationships bet-
ween the major components of the fowl carsass. It was found
that there is an inverse linear relationship between fat and water,
and fat can be estimated from water content using the linear equa-
tions Y = 33.0316 —0.3850 x (incocks) and Y = 39.6493—
0.4538 X (in hens). The body protein can be estimated using
its constant percent in the fat free dry carcass (77.34% in cocks
and 78.2877 in hens) or the constancy of the combined protein and
fat value in dry carcass (81.71% in cocks and 3.97% in hens). The
results showed that there is no sex difference except in the
H, O: fat ratio

INTRODUCTION

The increase demand of the processor for broilers of uniform size and
composition has stimulated interest in considering not only weight gain and
feed efficiency, but also the carcass composition. b
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The obvious limitation of the slaughter and chemical analysis, apart from
being laborious, is that data on a given animal can be obtained only once,
although what is most desired is information on its changing body composi-
tion as a result of the ration fed,

BANDER AND MILLER (1953 b) demonstrated that body nitrogen

‘water of the rat was related to age and only carcass H,0 was required to
determine not protein value (NPV). DONALDSON, COMBS, AND ROMA-
SER, (1956) ; RAND, KUMMEROW AND SCOTT (1957), SPRING and
WIKINSON (1957), and UMMERS and FISHER (1965) have noted that
specific changes in total body composition of chicken were chiefly in the ratio
of moisture to fat while the protein level remaining relatively constant. COMBS
AND ROBEL (1962), SUMINERS and FISHER (1961), found that carcass
water : nitrogen ratios were sli

ghtly affected despite considerable variation
in nitrogen and fat content of the carcass on various diets.

It was cited by REID ET AL(1955)that the protein and fat contribute almost

all of the energy value of the body, and carbohydrate generally constitute less
than 0,5P of the bovine body and therefore can be disregarded. DONALDSON
ET AL (1956) determined the protein content of chick carcass by difference,
assuming a constant carbohydrate content of 0:-5%5

Regarding the methods of estimation for body composition COMB AND
ROBEL (1962), Summer et al (1965), SUMMERS AND FI HER (1961)
have shown that the method of BENDER AND MILLER (1953 b) to estimate
carcass nitrogen from carcass water content may be used in the chicken with
a high degree of accuracy. SUMMERS ET AL (1965) also found that, it is

feasible to determine fat contents of cercasses from the estimated protein values
using the following equation :

= KW _—P x 100
W

Percent carcass fat

Where K = a determined constant (fat + protein as a ratio of dry weight).
P = gm of carcass protein and w = dry weight of carcass.

In the method illustrated by Reid & coworkers (1955), the following equa-
tion was given for calculating fat content from the measured water in the cattle ;
Y = 355.88 + 0.355 X — 202.91 log x.

where Y = fat content (percent) and x =

water content (percent) The
protein and ash contents were calculated from the finding that the fat free dry
body contains 80.3 percent of protein and 19.7 percent of ash. Also it was

cited by HAROLD (1958) that there are a highly correlated inverse linear
relationship between water and fat content of the chicken body.

Assiut Vet. Med. J. Vol. 3 No. 5 1976
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With the adventof simplified dilution techinques in vivo,estimation of body
<omposition has become more common-place including studies on several
domesticated mammmalian species. HAROL (1958) mentioaed a modified
method for the application or th: antipyrine dilution technique ro the hen
Louisetal (1965) found that when amino benzene is injected in the blood,
itis uniformaly distributed in the body fluidsinatime varyinginman, pou
Itry ond rats after */,—1 hour. WALTER ET AL (1963) mentioned that
the toxicity of amino benzne begins to appear when the level exceeds 4.5

gm in th blood and body fluids.

Theobjectives of this investigation were:

a—To attempt thz application of amino benzene dilution technique to
‘measure the water contentof the body in fowl.

b—To examinz the relationships existing between th «major chemical
compouentsof the fowl carcass.

¢—To study the infleunce of sex upon the relationships among body com-
ponents.

d—To attempt to quantitate these relationships forapplication to nutriti-
onal experiments.

Fourteen cocks and fourteen hens (Dokki 4) of 17 weeksold were experim-
ented on. They were fed for a month on a dry mash composed of: yellow corn,
72 parts, whzat bran, 10 parts, cottenseed meal, 10 parts; Fish meal, 1 part;
blood meal, 3 parts; bone m=al 2parts; clacium carbonate. 2 parts; common
salt, 0.5 part; mineral mixture, 0.5 part; AD-0.5 nart; and veast 0.5 part.

A ter 29 daysirom th: startof the exnerimenteachcock or henwas injected
intrave nously by 2 ml of amino benzzne solution (10 gm in 100 nil saline solu-
tion) One mlof blood was taken from each cock of hen after 15 hour and ano-

ther sample after 1 hour to ensure uniform distribution of the amino benzene
- in the different body flaids. Another 1 Vogel methed (1957 was used to dter
mine the amino benzene conentrationin blood. Th body water conetnt was
calculated accordiag to the equation

Mg gf amino benzede injected x,
mg7, of amino benzine in the blood sample

The bony water content

To convert the whole blood data, a value of 87 % water for the chicken
was used (Harold, 1958).

Tw:lve hoursprior to the termination of the experiment, birds were deprived
-of feed (but not water), then weighed and killed using chloroform inhalation
The carcassesw re driedin hotair oven at 105°C to the degree of easy grinding
A ter the primary dryness the carcasses were weighed and samples taken
and dried again at 105°C till constant weight Moisture values were obtained
by difference between the line weight before killing and the final dried.
‘w ight. Samples w re takea for the determination

Assiut Vet. Med. J. Vel. 3 No. 5 1976
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of body protein and fat using kjcIdahl and Soxhlet procedures. All shemical
determinations were carried out in duplicates.

Statistical procedures used in this study were taken from Snedecor (1956)

Trial 1 :

Statistical analysis showed that the estimated mositure conetnt by using
blood samples taken 1 hour after the amino benzene injection agree Very
closely with determined values as the correlation coefficient (r) ranged form
0.941 inmalesto 0.924 infemales. While the moisture valuesestimated from
the 14 hour samples were far less tan the determined values. This showed that
uniform distribution of amino benzene was achieved infowlat1 hour afterin-
jection (a finding w hich confiims what was mentioned by Louiset al, 1965),
and the estimated mositure showed high degree of accuracy.

Trial 2 :

Statistical analysisof the determiaed valuesfor water content and fat con-
tentof the male carcasses showed significaat negative corrleation (r WO0. 647
The fat showed or significantlinzar regression on water conte nt as the t value
was2.953 at 5% levelof probability, and the fatcontentcan beestimated from
the determined water content using the following regression equation.

TABLE 1. A comparison between the determined (D) and estimated (E) moisture conteat
percent using the amino benzene dilution technique.

Miesa Females
D E, E D E, E,
—l
Mean . . 59.05 71.95 55.81 69.99
71.65 69.17
& 1 — 2.10 — 1.44
2.52 2.08
SBe s s — 0.56 — 0.39
0.67 0.56
.o — 0.941 — 0.924

-

Where E; : Is the estimated moisture content from blood samples taken at 15 hour aftet
amino benzene injection.

E, : The estimated moisture using blood samples taken at 1 hour after amino benzine
injection.

S D : Standard deviation.

S E : Standard error.

r : Correlation coefficient.

Assiut Vet. Med. J. Vol. 3No. 5 1976
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where Y = percentof fat content X= percent of water_content.

In the females statistical analysis showed highly significant negative corr-
elation (r = 0.780) between water and fat content. The linear regression of
fat on water was highly significant (t = 3.99) and can be expressed by the

equation
Y =39. 6493-0.4538 X.

The fat values estimated from water content depending on the inverse
relationship between them and using the respective regression equationshowed -
a highdegree of accuracy as the coefficient of correlation between the determined
and estimated valueswas highly significant (0.786 in males and 0. 714 in females)
This confirms the reliability of using the me thedillustrated by Reidet al(1955)

TABLE 2. A comparison between the determined (D) and estimated (E) fat content percent
male and female carcasses (wet basis) using the respective regression equation.

Males Females
D E D E
Mean 5.44 5.44 8.26 8.26
SD . 1.496 0.993 1.308 0.942
S B v ik 0.400 0.270 0.350 0.252
T § 0.647 0.780

TABLE 3. A comparison between the determined (D) and estimated (E) protein values percent

{Wet basis).

Males Females

D *E i D E, E,
Mean . 17.67 17.67 17.63 19.73 17.72 17.43
sSD”. 1.602 0.888 0.803 2.7 1.190 1.079
SEBe e 0.43 0.237 0.215 0.566 0.318 0.238
r. 0.900%* 0.899%» 0.575* 0.575%

* Significant correlation between the estimated and determined values
** Highly significant correlation. . :

Assiut Vet
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Calculating the water = nitrogenratios,itwasfound thatitis nota con-
stant value andwhen the average wasusc dfcr the e stmaticncf proteia from the
water content, the estimated values shcwod negative ccrrelaticn with the det-
ermined ones. This means that what was mentioned by Ccmb and Robel
(1962), Sumoners et al (1965) and Summers and Fisher (1961) concerning the

eliability of using the methcdof Bendcr and Miller inest:matir g protein from
water content,can be only usedin chickensless than 21 weeksin age.

The protein percent in the fat free dry carcasses was calculated and was
found to be relatively constant (Reidetal, 1955). The averege valve (77.34%
inmales and 78.28 7/ in females) was uscd in the estimaticn of protcin. The
estimated protein values showed significant correlation to the determfred ones,

The percentage of the ccmbined fat and protein on dry basis was found
to be relatively constant and the averages (81.71%) in males ard 83.97% in
females) were used to estimate the protein conte nt using estimate d fat from
moisture content. The estimatcd values shcwed significant correlaticn to the
determined values and this confiims the mc thcd of Surmerset al (1965).

The following table shows comparisonbetwee n the determine d protein values
in males and females, and the estimated value s using the co nstancy of protein
percentage in thefat free dry carcass(E,), and the constancy of the value for the
combinedfatandproteinin the dry carcass(E,) Statistical analysis shcwed that
the two me thods for protcinestimaticn have the same degree of accuracy.

The chemical analysis of male and female carcasses shcwed that the per-
centage of protein and ashare relatively constantand the se x diffcre nce is chie fip
due to the change in the ratio of mositure to fat, due to their inversc relatic nsbry
asitisclearfrom thefcllcwing table.

Itisconcluded from thiswork thatmoisture conte nt canbe e stimated usi ng
the amino benzine diluticn technique

As mentioned befere the method illustrated for cattle reperted by REID
COWORKERS (1955) whichwas bascd on the recognition thata highly
Predictable inverse relationship e Xists be twee n the concentratic ns of water and
fat in the body and that in the fat free water free body the proportions of
protein and ash remain constant.

The linear regression of fat on water content isexpresscd by regression
equationsand used to estimate fat from the estimatcd water content values

The regression equation in cocksis Y = 33.0316-0.3850 x

The re gressione quation in hensis Y=39.6493-0.4538x w here Y is the fat
ontent and x is the water content.

After fat . stimation the protein can be estimated by using its constant
croportion in the fatfrce dry carcass whichwasfound to be 77.349% in males.

and 78.289% in femak s.

Assiu Vet. Med, J. Vol. 3 No. 5 1976
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TABLE 4. Average percentages of major chemical components
of male and female carcasses (Wet basis).

Male Female
Carcasses Carcasses
Moisture?;, . 71.65 + 0.67 69.17 + 0.56
Protein' % . 17.73 4 0.57 17.67 + 0.43
Fal. 9% ws 5.44 + 0.40 8.26 + 0.35
SAShYS v 4,68 4.40

* Calculated by difference (carbohydrate considered to be
0.5% Donaldson et al, 1956 and Reid et al, 1955).

Asmentioned by SUMMERS ET AL (1965) and SUMMERS and FISHER
(1961) the combined quantityof fatand proteinin the dry carcasswas caluclated
and found to be relatively constant (average in males 81.71 % and in females
83.977;). These values were used also to c¢stimate the protein ccntent (wet
baiss) of the carcass using the estimated fat values applying the follcwing
modified e quation.

. : kw-F
percent carcass protein (wet basis) = :t £ 100

where K= determined constant (fat+protein as a ratio of diy weight)
W=drywt. of zarcass F = gm of carcass fat wt = net weight of the
carcass,

Ash can be estimated from the constancy of its ratio to the fat free dry
carcass whichwasfound to be 22.66% in cocks and 21.72% in females. Or
itcan be estimated by difference considering the carbo hydrate ccntent
to be 0.5Y%.

The authors are very thankful to prof. Dr. M.A.R. Ashoub for his kind
help and advice.
REFERENCES

Arther I.Vogel (1957). Text book of Practical organic chemistry Longman (London-672-
675.)

Bender, A.E., and Miller, D.S., (1953b) Constancy of the N/H20 ratios of the rat and its use
in the determinations of the net protein value.Biochem.J.53 : VII-VIL

Combs, G.F., and Robel E.J., (1962).Effect of energy intake on body composition and sulfar
amino acid requirements for maintenance and growth of chicks, Poultry Sci. 41 : 1636,

Assiut Vet. Med. J. Vo 1. 3No.5 1976,

Sl e e o Wheagd e TR N e T - e T



160 HAFDEZ, GAZIA AND RAGHIB

Donaldson, W.E., Combs, G.F., and Romoser (G.L.) 1956). Studies on energy levels in pou-
ltry rations 1, The effect of caloricprotein ratio of the ration on growth, nutrient utiliz--
ation and body composition of chicks. Poultry Sci. 35. 1100-1105.

Harold S.Weiss (1958). Application to the fowl of the antipyrine dilution technique for esti-
mation of body co mposition. Poultry Sci. 37 No.1.

Louis S. Goodman and Alfred Gilman (1965). The pharmacological basis of theraputics, 3rd.
edition, the Macmillan Company New York, 330-335.

Rand, N.I., Kummerow, F.A., and Scott, H.M., (1957). The relationship of dietary protein,
fat and energy on the amount, composition and origin of chick carcass fat. Poultry Sci

36. 1151.

Reid, J.T., Wellington, B.H., and Dunn H.O., (1955). Some relationships among maior che
mical components of the bovine body and their application to nutritional investigations
y. Dairy Sci. 38 1344-1359.

Spring, J.L., and Wilkinson W.S., (1957). The infleunce of dietary protein and energy level
on body composition of broilers. Poultry Sci. 36 1159.

Snedecor, G.W., (1956). Statistical Methods, 4 the Ed. The Towa State College Press, Ames?
Iowa.

Summers, J.D., and Fisher H., (1961). Net protein values for the growing chicken as deter-
mined by carcass analysis exploration of the meethod. J. Nutrition, 75 435-442,

Summers, J.D., Slinger S.J.. and Ashton, G.C. (1965).The effect of dietary energy and protein-
on carcass composition with a note on a method for estimating carcass compoistion.
Poultry Sci, 44 : 501,

Walter S. Root and Fredrick G. Hefmann, (1963). Physiological pharmacology. volume 1.
Academic press New York and London,

Auther’s address; H. M, Abdel-Haffeez. Fac. of vel. Md. Assiut university Dept. of Hygiene:

Assiut Vet Med, J., Vol. ,3 No. 5 1976.



