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The Prediction of Skeletal Weight From Femur Compartmental
Analysis in Fayoumi Layers

A.A. Darwish, M.K, Shebaita, M.A. Khalifa and G.A. Arram.
College of Agriculture at El-Fayoum, Cairo University.

A TOTAL of 54 Fayoumi layers at age of 16 month
and average body weight of about 1300 gm were used in this
study. The birds were sacrificed by axial dislocation and the
skeleton was removed and weighed. Dry weight,fat,ash, calcium
and phosphorus contents of the femur were determined. Also ,
the compatments of protein, cell mass, extracellular water and
intracellular water of the femur were calculated. Significant
(P < 0.01)relationship (r =0.352 to r =0.991) were found between
body weight, skeletal weight, femur weight and its compartm-
ents. Prediction equations were developed to be applied in
layers as follow:

I- Skeletal weight,gm

= 190.831 + 50.980 body weight,kg
2- = 59.237 + 49.816 dry femur weight,gm
3- Femur protein,gm

= 0.222 + 0.432 fat-free dry femur weight,gm
Femur calcium,gm

= 0.083 + 0,252 fat-free dry femur weight,gm
S5- = 0.308 + 0.376 femur ash weight,gm
6- Femur phosphorus,gm

= 0.014 + 0.123 fat-free dry femur weight,gm
7- = 0.139 + 0.176 femur ash weight,gm

The metabolism of skeletal minerals in chickens has
been studied by determining either as percentage, spicific mine-
ral content or the distribution of administered isotopes in indiv—
idual bones(Cox and Balloun, 1971).

Fat-free dry bone was used as an index of calcium and
phosphorus status in growing birds (Waldroup et al., 1963;]ensen
and Edwards,1980). In adults, only the proportion of mineralized
and unmineralized osteoid determines the amount of each in
conditions such as osteomalacia (Ham and Leeson, 1961).
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In the mature hens the external dimensions of the femur
or the external bone volume would be expected to remain
constant, while the quantity of minerals within the medullary
and cortical segments may vary in response to dietary calcium
and phosphorus adequacy (Garlish et al., 1982). In calcium defi-
ciency state, both the minerals and the organic matrix decr-
eased (Ham and Leeson, 1961; Pechet et al., 1967) , while in
case of phosphorus deficiency, only reduction in minerals cont-

ent in the femur of the laying hens was observed (Garlich et al.,
1982).

In most studies, the tibia has been used as a bone sample
for analysis (Baird and Mac Millan, 1942; Migicovsky and Emslie
1950; Itoth and Hatano, 1964). The humerous and sternum have
been used by Martin and Patrick (1962), although some investi-
gations for a biological vitamine D assay have been developed
using toe bones (Baird and Mac Millan, 1942; Evans and Carver
1944; Campbell et al., 1945) or beak (Wei et al.,, 1954)., With
the exception of the reports by Taylor and Moore (1954, 1956),
Taylor et al.,, (1960) and Taylor and Morris (1964), very few
studies have been -conducted on the metabolism of the total
skeleton of the laying hen, and little have been reported con-
cerning the differences in the metabolism of individual bones.

Itoth and Hatano (1964) studied calcium contents and
radio-calcium uptake ratio in eight bone samples from the
skeletons of chicks and reported that the values for the femur
were more similar to the total skeleton than were those from
any other bone sample. Morris et al.,(1966) and Cox and Balloun
(1971) presented a regression equation and reported very good
agreement between the predicted skeletal weight based on the
regression of skeletal weight on femus bone weight and the
observed skeletal weight. Moreover, they proposed simple mathe-
matical equations for predicting skeletal weight, skeletal ash
weight, and skeletal ash/body weight from the femur weight ,
femur ash weight, and femur ash weight/body weight, respect-
ively.

In experiments concerned with the calcium and pho-
sphorus metabolism of laying hens it is desirable to know the
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weight of skeleton of birds killed at different stages of lay.Dwe
to the individual variation in skeletal weight it may be necess-
ary to kill a substantial number of hens to establish a reliable
mean and this raises the difficulty that the recovery, cleaning
and fat extraction of a complete skeleton is a tedious and time
consuming process. This note describes an equation which can be
used to predict total skeletal weight from a knowledge of body
weight or femur bone weight. from this equation we can deter-
mine the deboning percentage of carcass and the degree of
skeletal depletion.

Material and Methods

A total of 54 Egyptain Fayoumi laying hens at 16
months of age were used in this study. The birds were sacrifi-
ced by axial dislocation, and the skeleton was excised and
weighted. To prevent dehydration, skeletons were sealed in
individual plastic bags and refrigerated. The dry weight of the
right femur was determined after breaking the bone in the
middle and dried. at I10°C for 16 hours. Fat was extracted by
using petrolium ether for 24 hours in a Soxhlet apparatus. The
fat-free dry femur was ashed at 500-550°C for 8 hours. The
difference in wight between the fat-free dry femur and the
femur ash is mainly femur protein. The ash solution was made
according to A.0.A.C. (1980). Calcium was determined by using
atomic absorption spectrophotometer, while phosphorus was det-
ermind according to the method of Fiske and Subbarow (1925).

The compartments of the femur were calculated accord
ing to Shebaita €72/(19%5) and Shebaita efa/(i97».The following
equations were used:- aler

Femur cell mass,gm =.femur fweight (gm) X 0.833
Femur intracellular water, gm =

femur cell mass (gm) - organic matter (gm)
Femur extracellular tissue, gm =

femur fat-free weight [gm) - famur cell mass (gm)
Femur extracellumiar water, gm =

femur extracellular tissue (gm) — femur ash (gm)

The statistical analysis of the data were made according
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to Snedecor and Cochran (1968) and Steel and Torrie (1980)CASIO
PB-100 computer used for calculation.

Results and Discussion

Table 1 shows the body weight, skeletal weight and the
chemical composition of the femur in the Egyptian Fayoumi
laying hens. The variation in body weight was greater than the
variation in skeletal weight, as indicated by the magnitude of
the respective standard errors., This may be due to the variation
in the percentage of body fat between birds. However, the
water content of the skeleton is lower than the other organs in
the body which is not increase than 40% as indicated by the
water content of the femur bone (Table , 1 ).The water content
is about 8.2 volume - percent of compact boneand is higher in
bone. of young animals (Mc-Lean and Urist, 1961). Most of the
femur water isextracellular compartment (about 90%), while the
intracellular water is very low (about 10%) as shown in Table 1.
On the other hand, the fat content of the femur is very low
(about 4% ). Bone consists of both organic and inorganic substa-

nces with approximately the same percentage, Protein represents
' about 29%and 50% of fat-free and fat-free dry femur bone
(Table, 1). Most of the organic protein consists of collagen(90-96
per cent), insoluble scleroprotein and mucoprotein (Mclean and
Urist, 1961). The above-mentioned percentages were also obser-
ved for the femur ash content (Table, 1) on the same basis .
These data are in agreement with Junqueire et al. (1971) and
disagreement  with Mclean and Urist (1961). It seems that the
difference in the basis of calculation is the reason for the said
contradiction . Moreover, the proportion of mineralized and
unmineralized osteoid determines the amount of ash in condition
such as osteomalacia (Ham and Leeson, 1961). On the other
hand, the femur cell mass represents about 1/3 of the fresh
femur bone (Table, 1). This indicates that Haversian, externaland
internal circumferential and intermediate lamella represent the
major part of the bone, while the bone cells represent the mina
part of the bone. Osteocytes are found within the bone matrix
in lacunas from which canaliculi radiate; osteoblasts are respon-
sible for the synthesis of the organic components of bone matrix
and osteoclasts are appear on bone surfaces wherever bone resor-
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Table 1. Body weight, sKeletel weight, and femur bone composition
In Egyptian Fayoumi laying hens at 16 months of age.

Items Mean 3 S.E.

Body weight,gm 1299.00 +  29.000
Skeletal weight,gm 257.05 + .4,163
as% body weight 20.18 # 0412

Fresh femur weight,gm 6.44 & 106133
as% body weight 0.50 & 00010

as% skeletal weight 2.51 + 0.030
Fat-free femur weight,gm 6.17 £ 0,113
as% body weight 0.48 & »010

as% skeletal weight 2.40 + 0.024

as% fresh femur weight 95.79 + 0.242

Dry femur weight,gm 3.97 +  0.547
as% body weight 0.31 + 0.008

as% skeletal weight 1.54 + 0.030

as% fresh femur weight 61.10 2., 1027

as% fat-free femur weight 64.18 K vy 504D
Fat-free dry femur weight,gm 3.70 + 0.104
as% body weight 0.29 +  0.009

as% skeletal weight 1.44 +  0.030

as% fresh femur weight 57.25 4 11051

as% fat-free femur weight 59.74 +  1.063

as% dry femur weight 92.99 +  0.437

Femur water weight,gm 2.47 +  0.045
~as% fresh femur weight 38.53 +  1.003

as% fat-free femur weight 40.25 +  1.067

Femur fat weight,gm 0.27 + = 0.015
as% fresh femur weight ' 4.21 +  0.242

Femur protein weight,gm 1.82 +  0.052
as% fresh femur weight 28.20 + 0.574

as% fat-free femur weight 29.36 x  0.575

as% dry femur weight 45.98 +  0.676

as% fat-free dry femur weight 50.45 + 0.700
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Table 1 Continue

- Items Mean £ -0E.
Femur ash weight,gm 1.88 + 0.064
as% fresh femur weight 28,60 . = 1.035
as% fat-free femur weight 30.44 + 0.759
as% dry femur weight 47.08 + 0.693
as% fat-free dry weight 49.40 * 1.000
Femur cell mass weight,gm 2.06 % 0.057
as% fresh femur weight 31.60 + 1.576
as% fat-free femur weight 33.43 + 4,040
Femur intraceliular water weight,gm 0.26 t 0.081
as% femur water weight 10.18 * 3.336
Femur extracellular tissue weight,gm 4,12 * 0.102
as% fresh femur weight 63.81 + 0.887
as% fat-free femur weight 66.79 + 0.883
Femur extracellular water weight,gm 2.21 + 0.067
- as% femur water weight 89.47 * 3.404
Femur intrq/Femur extracellular’
water weight,gm 0.13 + 0.069
Femur calcium weight,gm 1.02 * 0.027
as% fresh femur weight 15.75 + 0.296
as% fat-free femur weight 16.44 + 0.301
as% fat-free dry femur weight 27.56 + 0.204
as% femur ash weight 54,94 % 0.806
Femur phosphorus weight,gm 0.47 % 0.014
as% fresh femur weight 7.28 * 0.152
as% fat-free femur weight 7.60 * 0.155
as% fat-free dry femur weight 12,72 * 0.131
as% femur ash weight 25.38 * 0.441
Femur calcium / femur phosphorus '
weight 2.18 + 0.023
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ption occurs (Junqueira et al.,1971).The data on the femur cell

mass confirmed the general concept of bone in body composntlon
study (Moore, 1968).

Calcium and phosphors represent about 80% of the femur
ash  (Table, 1) Also, calcium/ phosphorus ratio is about 2 under
normal condition. Calcium and phosphorus are especial abundant
in bone ash. X-ray diffraction studies have shown that calcium
and phosphorus from hydroxyapatite crystals with the composit-
ion Ca, (PO ) (OH) (Junqueire et al., 1971),Calcium and phospho-
rus as ractlon of ?fat~free 'dry femur bone are 27.56% and 12.72%

respectively (Table, 1).  These values are inagreement with
Mclean and Urist (1961). When laying hens consume inadequate,
phosphorus, the bones may serve as a reserve from which phosph.
orus may be drawn to maintain production (Garlich et al., 1975)
In hens laying on a low-calcium diet the amount of medullary
bone is maintained while the cortical bone becomes progressively
thinner as laying continues, the medullary bone is poorly calcified
in an advanced state of calcium deficiency (Taylor and Morre,
1954), The variation in mineral content of femur bone explained
a larger proportion of the variation in the total skeletal content
than did that of other bones indicates that femur mineral was
a more reliable estimator of total skeletal mineralization ( Itoh

and Halano, 1964; Hurwitz, 1965; Hurwitz and Bar, 1966 and Cox
and Balloun, 1971).

The relationships between body weight, skeletal weight
and femur bone weight are show in Table, 2. The coeffeci€nt of
correlation (r= 0.60) between body weight and skeletal weight is
highly significant (P < 0.01). Therefore, the skeletal weight could

be calculated from the live body weight by the following
equation:-

Skeletal  weight,gm = 190.831 + 50.980 body weight (kg).There-
fore, it can be calculate the skeletal weight in grams of the
birds  to determine the depletion and/ or the repletion bone of
the laying hens according to the rate of egg production and / or
the adequate calcium and phosphorus in the diet without Kkill
the birds. On the other hand, the skeletal weight of carcasses
can be calculate from the weight of single femur bone by the
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Table 2. Relationship between body weight, fresh femur weight,
fat-free femur, dry femur, fat-free dry femur and femur ash

weights and the femur composition in Egyptian Fayoumi laying hens
at 16 months of age.

na*

Items r Predicted Equation

Body weight (kM)

versus

l.skeletal weight + 0.6014 Y = 190.8310 + 50.9800X

2.fresh femur weight + 0.5566 Y = 3.5701 + 2.2093X

3.fat-free femur weight + 0.5285 Y = 3.4628 + 2.0862X

4.dry femur weight + 0.5369 Y = 2.1490 + 1.4026X

5.fat-free dry femur weight + 0.3523 Y = 2,0446 + 1.2759X
Fresh femur weight '

versus

l.skeletal weight + 0.8273 Y = 60.8787 + 30.4620X

2.fat-free femur weight + 0.9914 Y = -0.1837 + 0.9869X

3.dry femur weight + 0.8931 Y = 0.1856 + 0.5878X

4.fat-free dry femur weight + 0.7795 Y = 0.8775 + 0.7112X
Fat-free femur weight

versus
l.skeletal weight + 0.8272 Y = 68.2430 + 30.5913X

2.dry femur weight + 0.8014 Y =-0.5330 + 0.7297X

3.fat-free dry femur weight + 0.8002 Y =-0.8239 + 0.7334X
Dry femur weight

versus

l.skeletal weight + 0.8904 Y = 5972367 + 49.8155X

2.fat-free dry femur weight + 0.9895 Y = 0.2522 + 0.9960X
Fat-free dry femur weight

versus

l.femur protein weight + 0.8567 Yy = 0.2223 + 0.4315X

2.femur ash weight + 09008 vy = -0.1825 + 0.5582X

3.femur calcium weight + 0,9579 Yy = 0.0829 + 0.2523X

4.femur phosphorus weight + 0,9285 vy - 0.0138 + 0.1232X

fémur ash weight
versus

l.femur calcium weight 0.8850 vy = 0.3081 + 0.3762X
2.femur phosphorus weight + 0.8234 Yy = 0.1389 + 0.1759X

+

» All correlation coefficients were significant at P < 0.01
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following equations:-

Skeletal weight,gm = 60.879 + 30.462X

or = 68,243 + 30.591)(1
or = 59.257 + 49.816){2
where X = fresh femur weight.gm.
X,= fat-free femur weight,gm.

Xl =dry femur weight,gm.
These e&uations my be usefull for determining the deboning perc-
entage of the carcass and also, for determine any changes in the
mineralization of the bones. Cox and Balloun (1971) wused the
following equation:-
Fat-free dry skeletal weight,gm=

0.887 + 16.06 x fat-free dry femur weight,gm.

However, this equation depend on fat-free dry femur weight to
calculated. the fat-free dry skeletal weight. Thus, the skeletal
weight calculated from this equation was not usefull for calcu-
lating the deboning percentage of the carcass, but only usefull in
explaining the variation in total skeletal mineral content. Also ,
Morris et al. (1966) used the weight of the fat-free dry tibiae
for calculating the fat-free dry skeletal weight by using the follo-
wing equation:- Skeletal weight,gm = 2,997 + 6.601 x tibiae
weight,gm.
In  our study (Table,2) applaying the weight of the fat-free dry
femur bone to calculate the composition of the femur bone by
using the following equations:-

Femur protein,gm = 0.2223 + 0.4315X
Femur calcium,gm =0.0829 + 0.2523X
Femur phosphorus,gm = 0.0138 + 0.1232X

where (X) is the weight of fat-free dry femur bone. Using the
abovementioned equations, it can be calculate the changes in the
composition of the bones according to any factors which may
affect on the mobilization of the minerals.

According to the concept of the bsae model compartments
(Moore et al.,, 1968), different relations are taken into account
chemical femur as shown in Tables 3 and 4. The most important
observations in Table 3 are that femur water as fraction of fresh
femur  weight, femur protein as fraction of fat-free dry femur
weight, and femur ash as fraction of fat-free and dry femur weig-
ht did not affected by femur weight, fat-free femur weight,femur



-420-

Table 3. Relationships between the femur composition and the
parameter of femur composition in Egyptian Fayoumi laying hens

at 16 months of age.

Tlr“

Predicted Equation

Femur water

as%fresh femur weight

Versus

I.Femur fat percentage

2.Femur fat

3.Fresh femur weight
4,Fat-free femur weight

o.JFat-free dry femur weight -

Femur fat

as% fresh femur welght

Versus

1.Femur fat percentage

2.Femur fat

3.Fresh femur weight
4.Fat-free femur weight
5.Fat-free dry femur weight
as%dry femur weight

VEersus

1.Femur fat percentage

2.Femur fat

3.Fresh femur weight
4.Fat-free femur weight
5.Fat-free dry femur weight

Femur protein

as% fresh femur weight

VErsus

1.Femur fat percentage

2.Femur fat

3.Fresh femur weight
4.Fat-free femur weight

+

¥
- 0.3336,

+

P

5.Fat-free dry femur weight +

~ 0.0966

0.0610
0.2032

0.2122,

0.747

1.0000
0.9334"
0.2315
0.3555,,
0.3653

0. 9439’ _

0.8790"
0.2519

0.2494,

0.462

0.3177
0.1341

0.5525

0.1765,,

insignificant
insignificant
insignificant
insignificant
Y = 6.6619

Y = 0.0000
Y = 0.0265
insignificant
Y = 6.8697
Y = 4.3594

]

"

¥ = 0.5687
Y = 0.0597
insignificant
insignificant

4.4718

Y = 8,1667
Y = 0.4990
insignificant
insignificant

= 0.9047

+

0.0768X

1.0000X
0.0573X

0.1657X
0.1560X

0.5212X
0.0297X

0.1083X

0.1403X
0.0082X

0.0992X

* P < 0.005
*» P < 0.01
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Items

Femur protein

asjfat-free dry femur weight

Versus

1.Femur fat percentage

2,Femur fat
3.Fresh femur weigh.

4.Fat-free femur weight
5.Fat-free dry femur weight

as% dry femur weight
versus

1.Femur fat percentage

2.Femur fat
3.Fresh femur weight

4,Fat-free femur weight

5.Fat-free dry femur weight
Femur ash
as% fresh femur weight

VErsus

1.Femur fat percentage

2.Femur fat
3.Fresh femur weight

4,Fat-free femur weight

+
+

5.Fat-free dry femur weight +

as% fat-free dry femur weight

Versus

1.Femur fat peicentage

2.Femur fat
3.Fresh femur weight

4,Fat-free femur weight
5.Fat-free dry femur weight

as% dry femur weight
versus

1.Femur fat percentage

2.Femur fat
3.,Fresh femur weight

4.Fat-free femur weight
5.Fat-free dry femur weight

-+
+

+

+
-+
+

0.0662
0.0777
L1517
0.1263,
0.2743

*
0.3149
0.3872
0.0553
0.0131
0.1480

0.2004
0.1459
0.2362,
0.6910
0.2565

0.0732
0.0599
0.0315
0.0420
0.0625

0.2490
0.1922
0.1900

0.406

T
nou

<
o

Predicted Equation

insignificant
insignificant
insignificant
insignificant

Y = 300020 -

9.4622 -
0.6581 -~
insignificant
insignificant
insignificant

insignificant
insignificant
insignificant
0.8909 +
5.0335 «

insignificant
insignificant
insignificant
insignificant
insignificant

insignificant
insignificant
insignificant
insignificant

Y = 0.8293 + 0.0610%

* p<0.05

0.2162,,

0.0404X%

0.1147X
0.0085X

0.0967X
0.0391X
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Table 4. Relationship between the two compartment model of the

ratios of femur composition in E

months of age.

gyptian Fayoumi laying hens at 16

Items

ITrll'

Femur water/femur fat
versus
1.Femur water/femur
protein
2.Femur water/femur ash
3.Femur fat/femur
protein
4.Femur fat/femur ash
5.Femur protein/femur ash
Femur water/femur protein
versus
l.Femur water/femur ash
2.Femur fat/femur protein
3.Femur fat/femur ash
4.Femur protein/femur ash
Femur water/ femur ash
versus
I.Femur fat/ femur protein
2.Femur fat/ femur ash
3.Femur protein/ femur ash
Femur fat/ femur protein
versus
I.Femur fat/ femur ash
2.Femur protein/ femur ash
Femur fat/ femur ash
versus
1.Femur protein/ femur ash

0.0447
0.0888

2 ¥
0.5842,
0.5525

+ 0.0674

+ + 4+

+ o+ o+

&

¥A
0.8350,
0.533
0.539
0.0225

#

#
0.3152,
0.534%r
0.541

(&4
0.8678
0.1991

0.2486

<

¥

n unn

i mnwn

predicted Equation

insignificant
insignificant

0.2121 - 0.0045X
0.2050 - 0.0042X
insignificant

-0.0731 + 1.0517X
0.0221 + 0,0944X
0.0198 + 0.0939X
insignificant

0.0937 + 0.0441X
0.0386 + 0.0809X
0.7416 + 0.1791X

0.0194 + 0.8583X
insignificant

insignificant

* P<0.05
** P<0.01

-
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fat and fat percentage. Therefore , measuring femur water ,
femur protein and/ or femur ash seem to be suitable parameters
for skeletal composition. In this respect, Waldroup et al. (1963)
and Jensen and Edwards (1980) reported that as a percent of the
fat-free bone is a good indicator of calcium and phosphorus status.
Also, femur bone weight is an even less reliable criterion for'
‘evaluating the mineral status that is femur ash weight (Cox and
Balloun, 1971). Moreover, femur protein as fraction of fresh femur
weight and ©° * as fraction of dry femur weight decrease with
increasing femur fat and/or fat percentage ( Table 3 ). On the
other . hand, the significant negative relationships between the
ratios of water/fat and protein / ash with the fat percentage and
or femur fat were observed (Table, 4). Significant positive relat-
ionships between the ratios of water/protein, water/ ash, fat/ prot-
ein and fat/ash with the fat percentage and/ or femur fat(Table5)

However, the significant negative relationships between the
ratios of water/fat with the ratios of fat/protein and fat/ash
(Table, 4). While, the significant positive relationships between water

/protein, water/ash and fat/protein with the ratios of water/ash, fat
/protein and fat/ash (Table, 4).

Generally, the following equations are recommonded to be
apply to laying hens.

1.Skeletal weight,gm 190.831 + 50.98 body weight,kg.

=
Z. or = 113.571 + 0.11 body weight,gm.
3 or = .59.237 +49.82 dry femur weight , gm.
4,Femur calcium,gm = 0.083 + 0.2523X
5. or =0,308 '+ 0.3?762){1
6.Femur phosphorus,gm= 0.014 + 0.1232X
s or=0.139 + 0.1759X

1
where X is fat-free dry femur weight,gm.
Xl is femur ash weight,gm.
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Table 5-Relationships petween the ratios of femur composition and

femur composition in Egyptian Fayoumi laying hens at 16 month
of age.

Items B Predicted Equation

. Femur water/ femur fat
versus

1.Femur fat percentage
2.Femur fat

1

"k
0.7028, Y = 5.6760— 0,1204X
0.7115 Y =0.3588 - 0.0075X

3.Fresh femur weight + ,0.0488 insignificant
4.Fat-free femur weight + 0,1427 insignificant
5.Fat-free dry femur weight + 0.0328 insignificant

Femur water/ femur protein
versus
l.Femur fat percentage

+

¥
0.2650 Y = 2.73700w+ " 1:0334X

2.Femur fat + 0,2433 insignificant
3.Fresh femur weight - 0.1822 insignificant
4,Fat-free femur weight - 0.2151 insignificant
5. Fat-free dry femur weight - 0.1732 Iﬂf_.i;;'nlﬁfdﬂf'
Femur water/ femur ash

versus

1.Femur fat percentage + 0.1756 insignificant
2,Femur fat + 0.1258 insignificant
3.Fresh femur weight - 0.238 insignificant

4,Fat-free femur weight
5.Fat-free dry femur weight
Femur fat/ femur protein

0.2558, .Y =6.6993 - 0.3703X
0.7488" Y =5.1172 - 0.9936X

1

Versus i
l.Femur fat percentage + 0.9286‘* Y =0.9871 + 20.6041X
2.Femur fat + 0.8836 Y =0,0794 + 1.2037X

3.Fresh femur weight

0.1952, insignificant

4,Fat-free femur weight - 0.3157, Y =6.6807 - 3.2432X
5.Fat-fre dry femur weight - 0.458 Y =4.3830 - 4.3493X
Femur fat/ femur ash '

versus o

1.Femur fat percentage + 0.8795, Y =1.1783 + 19,7305X
2.Femur fat + 081167 Y =0.1026 + 1.0865X
3.Fresh femur weight - 0.235 insignificant
4.Fat-free femur weight - 0,370 Y =6.7674 - 3.8736X
5.Fat-free dry femur weight - 0.5863°  Y.= 4.5658 - 5.6175X
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Items

Predicted Equation

Femur protein/ femur ash
versus :
1.Femur fat percentage
2,.Femur fat
3.Fresh femur weight
4,Fat-free femur weight

5.Fat-free dry femur weight -

0.0547
0.0249
0.1039
0.0934

*

0.2576

insignificant
insignificant
insignificant
insignificant

Y =4.7282 - 1.0287X

* P<0.05
** P<0.01
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