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ABSTRACT

Raw hatchery waste was cooked with water at 2:1 ratio for 15 minutes and then oven  dried at
65 C and ground. Hatchery waste meal (HWM) thus prepared contained 329 crude protein. 16 ¢ther
extract. 0.9% crude fibre. 40% total ash. 11.1" nitrogen free extract. 20% calcium and 0.6°¢ available
phosphorus, with no £ ol and Salmonella. In biological evaluation trial. non significant difterence was
observed among rations in which HW M replaced the fish meal at 0 (A). 25(B). 50 (C) and 73 (D) levels in
broiler rations. These rations showed that protein efficiency ratios were 1.68. 1.79. 1.65 and 1.64: apparent
protein digestibility 66.17. 69.97. 64.06 and 62.01° a2 net protein utilization 39.86. 41.58. 38.10 and 36139,
biological value 39.96. 60.25. 59.73 and 38.32%, respectively. indicating better balance of amino acid in
HWM 1o be replaced with fish meal. In 6 weeks performance trial. the body weight gains were 1807.69,
1916.39. 1788.39 and 1633.66 @m in A. B. C and D rations. respectively, whereas. FCR values vere 2.59.
2.32. 245 and 2.65 in the corresponding groups. which shows no significant difference amony all rations.
I'he cost per chick o market age was lowest in ration containing high level of HWM (7.5%0) and highest in
ration containing high level of fish meal (10%e) indicating maximum replacement of fish meal by HWM in
broiler ration is economical. Similarly. slaughtering data revealed no significam difterence among all
rations in all parameters. It may be concluded that the HWM can completels replace ish meal in

commercial broiler rations.
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IINTRODUCTION

In Pakistan. increasing cost ol poultny feedstufts
and its - direct competition with human  dicts  are

adversely alfecting the growth and development of

poultry industry. The situation is particularly alarming
in respect o protein sources of animal and vegetable
origin: and needs immediate  remedial measures o
explore new protein sources,

Hatchers waste consisting ol infertile egds. dead
embryos. shell of hatched eges and low grade un-
salable chicks. It can be converted into cheap and fairly
good protem teed stull for poultrs ration. This process
helps 10 minimize the environmental pollution resulting
from nts disposal under the existing situation (Dhaliwal
ctul  1997),

Hatchery  by-product meal has a crude protein
content of 13.09%s (Froning and Bergguist. 1990) which
may be increased to 42.26% by excluding shell (Kundu
¢ al, 1986) and 1t also contains high calcium and fat
contents i.e. 23 96 and 42.15%. respectively

When hatchery  waste  from 2 w0 6",
incorporated in the broiler dict. it replaced the meat
scrap. skim milk and sosvbean cake from the ration
(Wisman. 1964, Than and Salman, 1986). This studs
was conducted o examme the  feasibilitn  of the

Wals

hatchery waste as a useful feedstuft 1 replace fish meal
in the commercial broiler rations.

MATERIALS AND METHODS

Raw hatchery waste was collected trom hatchery of
Breeding and Incubation Section. Poulin Rescarch
Institute. Rawalpindi. It was cooked with water ar 2:]
ratio tor 13 minutes and then oven dried at 65 C for 24
hr. A representative sample of thé cooked hatchery
waste meal (HWM) was subjected to proximate
analysis. calcium and phosphorus (AOAC. 1990). gross
energy (Herris. 1970) and metabolizeable encrey (ME)
were caleulated (NRC. 1994), The samples were also
analyzed for identification of pathogens (Collee ¢ of..
1989. All other feed ingredients were also analy zed for
proxmmate analysis (AOAC. 1990),

Biological evaluation of HI'M

Biological evaluation was done using broiler
chicks 10 determine its protein qualitn. In ten davs
metabolic trial. 0. 25, 30 and 73% of the fish meal
component ol the commercial broiler ration was
replaced with HWM on protein equinalent basis. Four
Iso=nitrogenous (23% protein) and a nitrogen free ration
were formulated with same (3000 Kcal Kg) energy



content. Ration A served as control while ranons 3. (
and D had 25, 50 and 73% of the lish meal replaced
with HWAL on protem equnvalent basis - Ranon |
without protein. was fed 1o the birds o0 determine
endogenous nitrogen loss. Twenty five birds, (10-day
old broiler chicks) with almost uniform bods weight
were hept mdividually in oseparate cages and were
randomly allotted to rations A. B. C. D and ' i such a
manner that cach ration was fed w five birds. Fach
chick was considered as a replicate Initial live body
werght of experimental birds ranged between 183 4 1w
I91.9 gms. The birds were ted alloted ravon ad libium
along with fresh and clean water round the clock. All
chicks were vaccinated st New Castle discase by
intra-ocular route at the age of 10 dass. Droppings ol
mndividual birds were collected evers 24 hr and
weighed. A representative sample was deep frozen for
mtrogen analy sis at the end of 10 day s metabolism trial
Record of werght gain. feed intahe and facces voided
was maintained.

At the end. all the chicks were Killed in desicator
with chlorotform. After opening of their abdominal
cavities, the carcasses were oven dried at 80 C tor 48
hours. weighed and  finally - ground  for  nitrogen
determination. Chemical analysis was done for feed:
gain ratio. apparent protein digestubithits (APD). net
protem uatilizaton (NPU)L biological value (BV) and
protein efficiency ratio (PER). using Tormulae of Pellet
and Young (1980)

Performance trial

A sinoweeks feeding rial was also conducted o
determine the optimum level of HWAL 1o replace fish
meal i the broiler ration. Four experimental broiler
ratons (AL B, C and D) were formulated. replacing fish
meal with hatchers waste at 0. 25, 30 and 73% levels
on isoproteinic basis. T'he levels ol incorporation of
hatchers waste in the ratons were worked out 1o be 0,
25 50and 73% m oplace of 10, 7.3 5.0 and 2 374 fish
meal in the rations. The experimental rations were
formulated as per NRC (1994) recommendations. A
ttal of 300 dav-old Hubbard broiler chichs were
randomly  divided o 12 espennmental units of 23
chicks cach. Each ol the experimental ration was
allotted randomly 1o three experimental units. The
chichs were reared on slated Moor. providing | g fi
floor space bird and vaccination was performed as per
schedule. Mortalinn was recorded cach day and teed
adjusted for the dead bird. The data on feed intake and
live body weight were mamtaimed and teed conversion
rativ was worked outs At the end ot experiment. 3 birds
trom cach replicate were selected tor slaughtering data.
Dressing  percentage  of  birds  was  calculated  as
percentage ol carcass weight similarly organs (Liver.
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Heart. Spleen and  Gizzard) weight of birds were
calculated in 2m per 100 gm dressed carcass weight of
birds,

I'he data thus collected were subjected to statistical
analysis using ANOVA technique and the significance
of means was compared using Duncan’s Multiple
Range test (Steel and Torrie. 1982).

RESULTS AND DISCUSSION

Chemical composition of coohed hatchers waste is
given in lable I. The protein of the cooked HWM in
this study was 32% which was venv close 10 33%,
reported by Verma and Rao (1974). However. the meals

Table 1. Nutrient composition of cooked hatchery

Nutrients HWM(%)
Dry Matter 920
Crude Protein 32.0
True Protein 293
Ether Extract 16.0
Total Ash 400
Crude Fibre 09
Nitrogen Free Extract 11
Calcium 200
Phosphorus (available) 06
ME (Kcal/Kg) 2464
E Coli Nil
Salmonella Nil

prepared by Fronimng and Bergzust (1990) and 1han
and Salman (1986) contained lower protein contents
te. 13.09 and 22.8% CP. respectivels. Kundu ¢f ul.
(1986). Dhaliwal ¢r o/ (1998) and Rasool ¢r af. (1999)
reported high protein contents ie. 4226, 4425, and
54.539% respectively. This s attributable 0 certain
factors that aftect the crude protein contents ie.
proportion of egushells. processing techniques ete.

Crude fat and energy contents in cooked HWM
were 16% and 2464 K cal Kg in this study. whereas
Than and Salman (1986) have reported 14.4% fal and
2706 K cal Kg which supports these results. Total ash
contents of HWM were 40% which agree with 35.3%
reported by Zohari (1978). High ash contents, 86.8 and
39.43% reported by Tacon (1982) and El-Alaily and
Attia (1978) are ascribable 10 high shell contents in
cooked meal. No organisms were observed in cooked
HWAL which agrees with the findings of Rasool er o/
11999)

Biological esaluation

The metabolism trial (Table 2) shows that the
highest average weight gain (312.2 gm) was recorded in
chicks fed on ration B (containing 2 3% HWAN). The



lowest average weight gain (262.6 gm) was recorded in
chicks fed ration D (containing 7.5 HWM). Similar
pattern was observed in feed: gain ratio. Statistically.
there was non-significant difference among all rations
in above parameters. These findings are supported by
previous studies by Rasool er al. (1999). However.
Escalona and Pesti (1987) observed that chick growth
and feed efficiency were dt:pres:.lcd when poultn by
product meal was incorporated into diet at the 10%

Table 2: Mean weight gain, feed consumption,
feed efficiency, protein efficiency ratio,
apparent  protein  digestibility, net protein
utilization and biological values for standard
and test diets during metabolic trial

Rations
P
arameters A 5 ¢ o
Weight gain
(gmvchick) 27120 31220 271 0 262 60
Feed consumed
7

Lgﬂ'llchld] 704 0 76360 69600 0520

eed efficency
(feedgain) 261 245 265 264
PER
(gan/protein) 168 179 165 164
APD (%) 66 17 69.97 64 06 62 01
NPU (%) 3986 4158 3810 3612
BV(%) 5996 6025 5975 58 32

Note Rations A. B, C and D contained 0. 25, 50 and 75%
halchery waste meal ration. respectively Means show non-
significant differences

level. In this studx. highest level of HWM ie. 7.5%
also caused depressed (163567 gam)
compared 1o lower level i.e. 2.5% (1916.39 g¢m).

Similar trend was observed in other parameters of
metabolic trial (Table 2) Protein efficiency ratio (PER)
was 168, 1.79. 1.65 and 1.64. apparent protein
digestibilin  (APD) was 66.17. 6997. 64.06 and
62.01%. net protein utilization (NPU ) was 39.86. 41.58.
38.10 and 36.12%0 and biological value (BV) was 59.96,
60.25. 59.75 and 58.32% in rations A, B, C and D.
respectivels. There was non significant  difference
among all rations in all parameters.

Overall results of the biological evaluation trial
indicated that unknown growth factors (Wisman, 1964)
might also be higher in HWM than fish meal. The
presence of lower fibre alongwith better quality of
HWM adequately replaced fish meal. Mortality was not
observed during metabolic trial.

Performance trial

Weekly body weight gain in various treatment
groups during six week trial were almost similar n all

arowth as
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groups (Table 3). These findings are similar to the
results earlier reported by Dhaliwal er /. (1998).

Mean body weight gain. feed intake per bird and
feed conversion rato during six weeks performance
trial are given in Table 4. The body weight gains
(1807.69. 1916.39. 1788.39 and 1635.66 gm in A. B. C
and D rations. respectively) and FCR were non
significantly different among all rations. It shows that
the cooked HWM may replace the fish meal from the
commercial broiler ration. According to Kundu e al.
(1986). llian and Salman (1986) and Handa er ol
(1996). hatchery meal can completely replace fish meal
from the broiler ration by incorporating it at 2.5. 5.0
and 6.0%0 respectively.

Table 3. Weekly body weight (gm) in commercial
broilers fed standard and te st diets

Rations
A B & D
1% 12433 12673 122 5 12159
7 i 34600 37500 348 36 305.33
3" 77366 79673 75400 69682
4" 101384 103280 100170 879.30
5" 1358.88 138461 133000 120600
6" 180769 191639 178839 163566

Note: Means show non-significant differences

The cost of rations per kg (Table 4) were Rs.9.51.
9.31. 885 and 849 for A. B. C and D rations.
respectively The total expenses per chick to market age
were lowest for ration "D’ (Rs.69.0) and highest in
ration A (Rs. 77.97). indicating 75 replacement of fish
meal by cooked HWM in the diet of broiler is
economical. Similar results reported by Handa o1 ol
(1996) and Dhaliwal ¢ «f, (1998) showed that the cost
of producing one Kg live weight vain was lowest at
maximum level of 6 and 10.35% of HWM.
respectively.  There were no significant differences
among rations on alb parameters of slaughtering data.
Similar results were reported by Handa er a/. (1996)
and Dhaliwal er ul. (1998).

The results indicated that for optimizing the profits
from feeding of cooked HWM. it may be used 10
replace fish meal in the rations of commercial broiler
chicks.
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Table 4: Economics of standard and test diets fed to broilers . .
Parameters Rationg

IO - i = A B c D
Weight gain (gm/chick) 1807 .69 1916.39 1788.39 1635.67
Feed consumption (gm/chick) 4675.23a 4399.17b 4341.22b 4308.9%b
FCR (feed/gain) 2.59 232 243 263
Mortality (%) - 4.0 26 40

Cost of day old chicks (Rs./chick) 14 .00 14.00 14.00 14.00
Cost of ration per Kg. (Rs./chick) 9.51 2.3 8.85 8.49

Cost of feed consumed (Rs./chick) 44 46 41.00 38.42 3658
Others (Vaccine + Elect. Etc. ) (Rs./chick) 10.00 10.00 10.00 10.00
Total Expenses (Rs /chick) 7797 74.31 727 6900

Note" Different superscripts on A mean values in a row represent significant (P<0.01) difference.
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