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Abstract

Hydrolyzed feather meal (HFM) prepared from chicken feathers
by NaOH hydrolysis was evaluated on starting chickens for nutritional,
bilogical and economic aspects.A number of 150 Habbard chicks, 1 day
of age, were fed for 7 days on a commercial ration, then ( at 8 days of
age) were randomly dsitributed on 3 groups and each group was divided
into 5 subgroups (5 replicates, 10 chicks in each). Feeding lasted for 7
weeks. In starter and finisher diets HFM protein replaced 0.25 and 50%
of the ration protein. At 8 weeks of age body weight was 1767, 1749
and 1561 respectively for 3 groups, while daily weight gain was 44.00 ,
43.74 and 39.54gm for chickens of control. 25% HFM and 50% HFM ra-
tion respectively . Differences between control and 25% HFM groups
were insiginficant , but were significant between the control and 50%
HFM groups. No mortality cases occured during feeding experiment. With
regard to breast bone length, shank length, feed consumption and feed
conversion, differences between control and 25% HFM ( in contrast to
50% HFM as compared to control ) were insignificant. Digestion coeffi-
cient of C.P. was highest for 25% HFM, but this was not reflected in bet-
ter gain results as compared to control group, becaouse of less E.E., C.F.
NFE and O.M. digestion coefficients. All digestion coefficients were low-
est for 50% HFM groups. Calculated selling price of 1 ton HFM was 2.71
% adn 5.89 of that of fish meal and soy meal respectively. Economic ef-
ficency for 25% HFM was higher than for the control ration. AT 25% lev-
el, HFM protein could replace completely the fish meal (animal protein)
and partially the soy meal indicating the high nutritional biological value
at mentioned level. It is suggested to use such meal for poultries rations
and investigate the possibility of its use in man's diet.
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INTRODUCTION

Undoubtedly keratin raw material contain much protein and essential amino
acids (EAA), and might aid to some extent in solving the problem of animal feeds
and/or using in mans diet. Nevertheless, nutritional and biological values of any pro-
tein source control its utilization regardless of the high protein content . In this con-
cern, confliciting data call for extensive further studies for evaluation of feather
protein. Ruth (1942) studied the nutritional value of powdered chicken feathers(as
sole source of protein) and reported that the protein supported moderate growth in
young rats when it was supplemented with tryptophan, methionine , lysine and histi-
dine. Draper ( 1944) found that the treated feather meal when addedto an all cereal
basal diet significantly increased chick growth. On the contrary, Naber et al. (1961)
found that feather meal as the primary source of protein for the chick was never as
good as comparable corn-soybean meal diets,regardless of amino acid supplementa-
tion . Moran et al . (1966) found that hydrolyzed feather meal (HFM) could replace
25% of protein in a practical corn - soybean ration when tested on chick. This was
previously found by Naber et al.( 1961) But Wiseman et al. (1958) recommended to
replace only 16.67% ( about one -sixth ) of the crude protein ration by HFM protein,
when the latere was tested on growing broiler. Substitution of ration protin with
HFM protein at 50% depressed the growth due to EAA defficiency (Naber etal 1961).
According to Moran et al . (1966) deficient EAA are methione lysine and typtophan;
being methionine and lysine only as mentioned by Bhargava and O'Neil ( 1975). With
methionine and lysine supplementation of up to 40% of the dietary crude protein
(24%) could be supplied by HFM with little depression in chick growth rate and effi-
ciency of weight gain as reported by Baker et al. (1981).

Lillie et al . (1956), Naberand Morgan ( 1956), Wiseman et al . ( 1958) and
mckerns and Rittersporn (1958) reported that, when investigating growth responc-
es by chicks HFM seems to contain an unidentified growth factor. On the other hand,
Naber et al . ( 1961) reported that failures sometimes, to obtain maximum growth
with EAA supplementation indicated that HFM might contain what was called "toxic
principles". Sibbald et al . ( 1962) explained the successful partial substitution of
ration protein with HFM protein, in contrast to complete substitution, by that the
prime value of HFM protein may be as a source of "non - specific" nitrogen. There-
fore, it is critical to carry out more biological sutdies on experimental animals.

Thsi work was-conducted to evaluate the nutritional value of chickens HFM on
starting chickens, when used to subtitue 25 and 50% of ration protein, provided that
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the latter is supplemented with methionine and lysine.
MATERIALS AND METHODS

The present study was carried out on a private chicken production farm at El-
Quanater El-Khayrya (Egypt), 4 battery brooders were designated for this investi-
gation. The study started at October 1987 and lasted for 8 weeks . A number of 150
Habbard chicks, 1 day of age, were fed 7 days on a commerical ration . Chicks ( 8
days in age ) were then divided randomly into 3 groups and each group into 5 sub-
groups (Sreplicates, 10 chicks in each) . Feeding lasted for 7 weeks. the three
groups of chicks were fed on a control ration (0% HFM), and on same ration wher
HFM replaced 25 or 50% of the control ration protein. All the feeding treatments
were isoenergetic and isonitrogenous. The composition of used ration are given in
Table 1. Fresh water and diets were offered to chicks according to the National Re-
search Council ( 1984). Chicks received veterinay care with respect to all needed
vaccines given at suitable ages.

Hydrolyzed feather meal (HFM) was prepared by soaking feathers in 4% NaOH
soulution for 2-4 days at toom temperature, followed by heating ( in same solution )
in a water both at 1000C for 6-8 hours for alkaline hydrolysis. After cooling, hy-
drolyzed solution was neutralized by 15% HCL soulution to pH 7.0, followed by vac-
uum ( 500mm) drying at 100°C to obtain HFM according to Gayevoy et al. (1974).

Measurements during feeding experiments included the body weight,weight
gain, shank length, keel bone (or breast bone) length , feed consumption, feed con-
version and mortality rate, Daily feed consumption per chick was calculated at 7
days intervals for each group and subgroup as follows:

Feed consumed/one week/subgroup

Feed consumption = = >
Number of feeding chicks

Feed conversion was determined as the consumed feed per gain unit.

During feeding period, two digestibility trials were carried out, the first at
the 3rd week, while the 2md at the 6th week of feeding, so as to determine digesti-
bility coefficient. Chemicals analysis of feed smaple and birds manure ( collected
during digetibility trial period) were carried out (for dry matter , crude protein,
crude fat, crude fiber and soluble carbohyfrates using the methods described by the
A.0.A.C. (1980) Statistical analysisi were conducted for data in accordance with the
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procedures described by Steel and Torrie (1980) . Significant diferences between
the treatment were determind using Duncan's multiple range test (1955). To throw
light upon the economic efficiency, the prices, ( of ration and HFM) were calculated
according to local market at the time of experiment. At the same time price of 1 kg
live weight of chicken was 280 piasters in the local market. The economic efficiency
was calculated according to Bayoumi ( 1980) using the following formula:

Economic efficiency = The revenue/price of consumed feed.

RESULTS AND DISCUSION

1. Body weight and daily gain
a-Body weight

It could be observed from Table 2 that for control ration and 25% HFM ration
(HFM replaced 25% of the control ration protein) no significant difference in weight
was obseved at any given time of the experiment , indicating similar nutritional val-
ues of protein in both rations, possibly beacuse of completing the level of methionine
and lysine in 25% HFM treatment to the level calculed for control ration. Therefore,
supplementation with a third EAA "tryptophan" as reported by Moran et al. (1966)
was unnecessary. Without EAAsupplementation HFM could replace "satisfactory not
more than 16.67% of ration protein (Wiseman et al . 1958). Results in Table 2 show
that supplementation was needed for 25% protein replacement , because the weight
in the 25% HFM was slightly less ( 1749 compared to 1767 g at 8th week) than for
control ration, although differeces wre insiginficant. When HFM replaced 50% of
protein in ration (50% HFM) significant decrease in body weight (to 1561 gm at 8th
week) occured.This might be due to racemization and crosslinking of EAA (Hayashi
and Kameda 1980 and Whitaker 1980) or because what so called "toxic principles"
(Naber et al. 1961) were affecting at higher (50% HFM) but not at lower (25% HFM)
levles of protein replacement.

b- Daily body gian

From results in Table 3, a decrease in daily gain can be observed at 4-5
weeks, probably due to changing from starter diet, which was higher in protein con-
tent ( 21.18 -21.23%) to finisher diet ( 18.07 - 18.19%, Table 1).
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Finisher diet was also somewhat lower in ash (minerals) . At any given time
of the experiment, no differences were found between the daily gain of control and
the 25% HFM ration (except between 1 and 2 weeks), this was statistically proven.
Nevertheless, at 50% HFM level, significant differences between treatments were
found. At 8 weeks of age daily weight gain were 44.00, 43.74 and 39.54 g for
chickens of control, 25% HFM and 50% HFM rations, respectively. Such results are
confirmed by data of Table 4. where relative effects of different rations on the body
weight and daily gain at 7-8 week of age were calculated.

2. Breast bone and shank lengths

Data given in Tables 5 and 6 show that breast bone ( keel bone) and shank Ie-¢
ngths changes and followed the trends of body weight and daily gain ( Tables 2 and
3). Thus, for control and HFM rations differences with respect to both breast bone
and shank lengths were insignificant, while 50% HFM protein ration showed signifi-
cant decrease in both lengths at 8 weeks of age.

3 . Mortality rate

During the first week , i.e. the period proceding the feeding experiment, all
chicks (150 chicksO received the same control ration free of HFM, a number of 4
chick dead, showing a mortality percentage of 2.67% . from the beginning of 2nd
week and fill the 8th week, i.e. during the experiment period at which feeding trial
was carried out on rations, where HFM protein replaced 0%, 25% of the control ra-
tion no mrtality cases occurred.

4 . Feed consumption and feed conversion

From the reults in Table 7, it can be observed that when compared with the
control ration, 25% HFM ration ( in contrast to 50% HFm ration) revealed no signif-
icant difference with regared to feed consumption and feed conversion.Therefore,
replancement of 25% of the control ration protein with equal proportion of HFM pro-
tein is quite practicable and useful.

5 . Digestion coefficients:

Data in Tables 8 and 9 show that substitution of 25% and 50% of the control
ration protein with equal proportion of HFM prtotein resied the digestion of C. P.
from 79.45 % to 81.69 and 80.14% (starter diet) respectively. However, such in-
crease was not reflected on the live body weight and daily gain ( Table 2 and 3) ,
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Table 8. Average of digestion coefficients for starter diets conating 0 % , 25% and
50% HFM.

Digestion coefficients %
Treatments

C.P. E.E. C.F. N.F.E. oM.

0% treated feather control 79.45 74.02 18.46. 80.11 7029
25 % treated feather 81.69 71.18 16.75 77.67 74.62

50% treated feather 80.14 68.81 15.10 74.86 71.70

Table 9. Average of digestion coefficients for finisher diets containing 0%, 25 %
and 50% HFM

Digestion coefficients %
Treatments

C.P. E:E: C.F. N.F.E. O.M.

0% treated feather control 81.75 77.83 21.77 84.32 81.29
25 % treated feather 93.04 73.90 18.97 .| 82.45 79.73

50% treated feather 81.87 69.96 17.63 79.25 74.93
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probably due to tless digestion coefficients of E. E., C. F., N. F. E. and O. M. from
HFM ration . Diests with 50% HFM showed lower values for all studied digestion co-
efficents than that prepared with 25% HFM. This was found for starter and finisher
diets. But as it is generally known, with advance in age to a certain limit, the diges-
tion coefficient of C.F. for finisher diet than the starter ration, might be attributed
to that fibers are usually digested at extremely low level for chicks or unabsorbed
at all; while for bigger chickens digestion of crude fibers somewhat increased. Final-
ly, it is clear that C.P. digestion coefficients were relatively high in case of 25 HFM
treatment.

6 . Production cost and selling price of HFM :

Cost of 1 ton HFM was calculated as follows:

Egyptian pounds

Price of 1 ton untreated feather 30
Coast of 1 ton untreated feather for production of

1 ton HFM (yield "115.21%" 26
Packing cost 10
Total cost of packaged HFM ( 1ton) 36
Okys 10% Processing cost 39.6
Pluse 10% administration and financial costs 43.26
(production cost)
Plus 15% benefit ( selling price) 50.10

Selling price of 1 ton HFM to be used as protein source, is markedly less
(50.10 L.E.) Than many other sources of protein such as the fish meal ( 1850 L.E.)
and defatted soy meal ( 850 L.E.) HFM in present experiment substituted the propor-
tion of fish meal in ration completely, and soy meal partially ( Table 1).

7 . Economic efficiency

The economic efficiency of complete replacement of the fish meal and partial
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replacement of soy meal used in common ( control ) ration , starting and finishing
rations ( Table1) with HFM during raising starting chidckens is shown in Table 10.'It
is evident that highest economic efficiency (2.08 L. E.)was found for 25% HFM ra-
tion, followed by 50% HFM ration, being lowest for the control treatment ( 1.76
L.E.). Therefore while undobtedly, 25% HFM was the best treatment, it seems that
50% HFM ration was better than the control one, But this reflects the velocity of
investments circulation only. In fact the actual revenue per bird ( Table 10) for con-
trol treatment was higher by 24.15 piasters per bird in the case of 50% HFM treat-

Table 10. Effect of protein replacement of fish meal completely, and soybean meal
partially with equal proportions of HFM protein in starting and finishg ra-
tions on the economics of broiler production:

Treatments
Item
0.00% 25 % 50%
HFM HFM HFM

Average feed consumed (kg/bird) 3.800 3.851 3.955
(1) 47.24 41.34 39.98
Price/kg feed (P.T) 179.51 159.20 146.26
Total feed cost (P.T.) 1.767 1.749 1.562
Average live weight (kg /bird)
(2) 280 280 280
Price /kg live weight (P.T) 497.76 489.72 437.36
Total revenu (P.T.) 315.25 330.52 291.1
Net revenue per bird (P.T.) 1.76 2.08 1.99
3)
Economic efficiency (E.E.f) 24.15 39.42 0
Increase in revenue per bird
(as compard with S50/HFM ration)
Relative economic efficeincy per bird % 8.30 13.54 0
(as compared with 50/HFM ration)

(1) According to the price of different ingredients available in A.R. Egypt at the ex-
perimtal preiod.

(2) According to the local market price at the experimental period.

(3) Net revenue per unit cost. $
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ment and by 15.27 piasters as compared with control. Therefore bth economic effi-

cency and net revenue per bird were hightst for 25% HFM ration.

Finally the results obtained indicate that concerning the nutritional and bilogi-

cal value of HFM protein as tested on starting chickens, best results were obtained
when this protein replaced 25% of the diet protein . At this level HFM could replace
completely the high priced fish meal and partially the soy meal . Becaouse of unre-
jected colour (light yellow) this meal might be incorpoarted in meat burgers. the
glue flavour was not intense and might be masked by the added spices.Experiments

to fulfill this task is now being carried out .
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