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ABSTRACT .

Frog meal was prepared [

delegged frog carcasses and its proxima

composition was derermined.

vom the frog waste material such as

te analysis -including amino cid

One hundred and twenty day old Shaver Starbro broil r chicks

were divided into three groups of 40 cach..
substituting fish meal with frog meal.
at 10 weeks age for group-l (fish me
frog meal); group I1 (2 fish meal+%

(contain only fish meal but no frog meal) w
The feed consumption during the same period for the

and 6175 g. respectively.  The growth rate
frog meal) was significantly high when

respectively. _
3 groups was 6225 g 6325 ¢,
of the group 11 (1fish meal+-%

" compared with other two groups fed fish meal or frog m

India exports about 2,500 tonnes of frog
legs annually and this Industry has made
available about 10,000 tonnes of delepged
frog carcasses annually, which is now being
wasted, I it can be converted into cdible
protein, it offers an excellent opportunity
for the growing poultry industry.

Scveral attcmpts have been made to in-
clude by-products of both plant and animal
origin in pouliry feeds by carlier workers
in order -to produce economic poultry
rations. But no attention has been paid for
utilization of frog mweal in poultry feed so
tar. Good quality fish mcal, an important
constituent of poultry mash. is not available

Three diets were prepared by
* The average gain in body weight
al was completely replaced by -
Sfrog meal) and control group
as 1923 g, 1972 g and 1835 g

eal alone.

in quantities sufficient to meet the require-
ments of a growing roultry industry. In
the present investigation, frog meal has
been prepared from delegged frog carcasscs,

- its chemical-analysis including aminv acid

composition is determined and feediog

‘trials are conducted by complete and par-

tia) replacement of fish meal in broiler
chicken.
MATERIALS AND METHODS -
Preparation of {rog meal
Delegged frog carcasses were obtained

rom a local exporter of frog legs. The
salted frog carcasses (containing bhead,
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thorax, empty of contents and forclimbs) from Kjcldah! nitrogen  values. Calcium
were washed free of salt in water, The was esitmated as calcium oxalate by titrating
matcrial was then autoclaved at 15psi for 20 against potassium permanganate. Collagen
mindtes. This was stored ‘overnight prior content was determined by estimating the
to further processing in a preservitive soju- hydroxyprotine by Newman and Logan
tion.| The material was then pressed free  (1950) method. Tryptophan and tyrosine
of walter in a mechanical $crew press and  were estimated spcctropholomctrically by
dried|at 60°C for 12 hours, The processed  Goodwin and Morton method (1946) atter
produyct was ground in Willy mill to a alkaline hydrolysis of the meal. Amino
coars¢ powder. The vield was 25% based - acid analysis was carried out on a Beckman
on wet weight, Spiaco 120.C automatic aniino acid analy-
l. . zer.  The frog meul had a high calcium
Analytical methods - coatent arising out of high bone content,
Prgximate analysis of the frog meal The modified method of Tong-Yun Ho
were ﬁlone- for the following parameters :  (1960) was followed for demincralising. The
Moisture was estimated using infrared meal was then hydrolyzed and subjected to
moisture meter.  Total ash and nonvolatile amino acid analysis.
petrnle!um ether extract contents were

determined by lthe methods of Associaton of ~ Feeding trials in chickea
- Officiall Analytical Chemists (1950). The One Hundred and twenty, | —day old
protein|content of the meal was calculated broiler Shaver Starbro chickens were wing
Table I.. Compositivn and calculated analysis of hroiler starter an finisher rations
Ingredient - . : Starter mash Finisher mash
(0-6_week)%, (7-10 weeks) o L
Maize ' 39.5 46.0
Groundnut calfc ) 170 13.5
Sesamcoil cake 4.0 3.0
Wheat bran : . 5.5 6.0
Rice polhish o . 11.0 13.0
Fish meal ! 9.5 7.5
Meat meal o 7.5 6.0
Groundnut oijl ! 30 2.0
*Mineral Mixture: ) 3.0 3.0.
**Vitablend . ’ : 0.02 . 0.02
Neltin 0.10 0.10
“Crude protein (calculated) 24.0 20,50
Metabolizable encrgy Kcal/kg (calculated) 3020 3030
Energy :|protein ratio . 126.0 . - 148.0
* Composition of mincral mixture : Phosphorus, 5% ; calcium, 28%: sodium

whioride, 18%: lron, 3500 PPM, Iodin_c. a3 PPM;Copper, 130 PPM; Ma-
“ -nganese, i25()0 PPM; Cobalt, 50 PPM; Zinc, 1100 PPM; Maguesium,
iy

-806 PPM.
¥ Ealch -gratn of vitablend contains Vitamin A, 40.000 1U vitamin B,, 25 mg.

and vitamin D,, 600. i, c, u.
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banded, divided into thrce groups of 40
cach and grown in deep litter (67 depthsaw
dust) system. Three types of chicken feed
were computed as per the formulac shown
in Table 1 (control group). I the- experi-
mental group I, fish mcal was completcly
substituted by frog nical, and in the cxperi-
mental group II, & fish mcal "was substitu-
ted by I frog meal. Other feed ingredients
are common in all the threc groups as
shown in the Table 1. The chicks were fed
the test rations i.c. starter and finisher
rations from O to 6 weeks, and 7-10 weeks

Proximate and essential amiuvo
and the essenrial amino acid ve

Table 2.

-of age respectively..  [nitial weight at  zero
week and at the end of every 2 weeks there-

- after was recorded individually till 10 weeks
of age for all the three groups. The quanti-
ty of fced consumed during the same period
was also recorded scparately for cach group
to calculate the feed efliciency.

Usual preventive mcasures werc taken
for all the birds. The birds were supplicd
ad libitum feed and clean water at all times.

Results

Proximate analysis and amino acid com-

position” of the frog meal 1s recorded in

acid compasition of frog meal and fish meal

quircments for chicks (N R C 1971) (Percent).

FFrog meal®

Nutrient

0.4
34.5
3.0
550
10.7

0.62

Moisture
Ash

FFat

Protein
Calcium
Methionine -
Cystine
Arginine
Glycine
Histidine
{soleucine
Leucine
Lysine
Phenylalaninc
Tyrosine
Threonine
Tryptophan
Valine

1.54
8.41
0.50
1.82
3.94
2,57
1.41
3.50
1.65
2.20
1.62

Essential amino acid
requirements for
chicks NRC (1971)"

*Fish meal”’
(Titus 1961)
10,0
20.0
6.8
60.0
5.75
1.80
0.63
3.80
3.30
1.50.
3.20
4.90
4.0
2.70
2.0
2.60
0.69
10

22.0
0.44
0.39
1.32
.10
0.44
0.83
1.54
1.21
0.77
0.66
0.77
0.22
0.94

* Other amino acids of frog meal are hydrbxyproline (1.63%);

. Aspartic acid (5.89%); scrinc (7.62

(1.24%); alanine. (4.08%) and traci
and L- amino butyric acid.

%); (Proline 2.53%); glutamic «cid

es of hydroxylysine, allohydroxylysine

:(-\) Uncorrected for the losses d'uring‘ hydrolysis.
(2) Values of typical fish meal are included for comparison.

. (3) Adjusted to adictary protein level of 22%.
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Table 2. Values of typical fish meal along

ith the essential amino acids requirement,
of chicks (N R € 1971) are included Tfor.
comparcison, The analysis data reveal a high .

calcium .content for. frogmeal, Due 10 high
calcium value, difficulty was also cxperienc-

ed in prepariig pure protein hydrolysate for.

amino acid analysis. The results. of the

’ m’ninvo acid analysis ol the frog meal show

that all the essential amino acids except
cystine are present in the meal and the rare
:u’nino acids tike hydroxylysine, allohydrox-
lysine and L- amivobutyric acid are present
in| traces, A comparative study of  the
amino acid content of meal with that of the
ﬁth mealishows . that the contents ol threo-
nine, leucine, isoleucine, vﬁli’n:, methionine,
phenylalasine, lysine, histidine, and arginioe
are litle tower than inthe standard fish
mclal while glycine, tyrosine and tryptophan
arg little higher than in fish meal. The
bigh content of glycine and serine may be
dut to high bone contentin the meal.

The average body weights of the hree
upto 10th. week are recorded in Table 3.
The maximum weight  recorded is 2430
g | 2670 g; and 24()0 2 in groups |,
group 1 dind control group  respectively,
The  averbpe  leed consumprion  datn
of |the tliree groups ol cincken  wirth
their feed efliciency uprto 10, week e
prc.icn(ed in Tabie 4. 1tis appavent that to
attain a weight of 2022 g, the proup
chicken had consumed 6325 g ool feed s

Fable'3.  Average body weights (gm)
" of frog and fish mea.

Ll YRTTPR Y Y il

against 6175 p. eonsumed by. the control
group to attain a. body weight- of 1883 g.
The group I chicken consumed: 6225 . of,
feed to attain a-weight of 1972, 2..There was
no. mortality among-the three. groups. thro-
ughout the period.of.experiment.

Piscussion

It is observed (Table 3) that the body
weights of the chicken receiving frog meal

(group 1) and the chicken, receiving.4.frog..
meal+ 1 fish meal (group Il) are higher. than .

the chicken in control group. from 2nd to
10th week, There was no marked difference
in the bodyweight of the two groups I.and
H'upto 4th week, But from 6th" week, the

body. weight. of. the. #roup. Il.chicken fed.
“With  frog meal 5 fish meal wag signifi-

cantly higher than the chicken (group 1) fed
with frog meal alone. There was a diffe-
rence of 50 grams in favour to the group I{
chicken at 10th week than that of the group
I chicken.

The difference in the weight at 10th week
between the Group I and control £roup was
89 g and that between the control- and (he
group Il was 139 g. Though fishy meal s
an imporlan_l 'conslituenl of poultry maush,
a pood quality fish menl is not available
and  such substandard sumples  are
found . deficient  jn essential’  amino
acids  such g lysine.  methionine and
cystine (Mathur and Ahmed 1971).  Inithe
present investigation also, it may be attei--
buted that due to poor quality of fish meal,

of broiler chicks fed varying combtinajon

Treatment 2nd week  4th week 61y week  8th weck 10:1 \w;r
j e T 7 T 1 Weck

Cohtrol 254 638 1039 1506 1883

Gn'l:up 1: ’

(fish meal completely rep- 282 649 109§ 1600 1972
fhced by 'frog meal)

Group 11 ‘

(3 ffish mecal + 1 frog meal) . 286 65) 1126 1625 2022
.lun!e,- 1976 105
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_ Table 4. Average feed ctmsump‘tion and feed efliciency in bhroiler chicken fed varying

combinations of frog and fish meal

Treatment

4th week

8th week  10th week

6th week

1 Control Feced consumption, gm.
Group FER
2 Group ! Feed consumption, érm
(Frog meal) FER
3 Group ! Fecd consumption, gm.

(Frog meal : Fish meal FER

1600

1575
2.62

6175
3.36
6225
3.23

6325
3.20

4250
291
4350

2.80

4400
2.79

2475
2.49

2400
2.30

2.71

2450
2.27

1575
2.62

the gro‘up fed with fishmeal has given lcss

growth rate than the group led with

frogmeal. But the group I chicken fed with

containing cqual  proportions

in starter mash and 3.75%

- ration
(4.75% cach
each in finisher mash) of fish meal and frog
meal has yielded maximuin body weight
when compared with the chickens fed [rog
meal (9.5% in starter mash and 7.5% in
finisher mash) alone. It can be assumed
that equal proportions of frog meal and
fish meal in the diet might have produced
balance of essential amino acids  which
bave resulted in maimum growth rate in
chicken. Studies reviewed by Davis 1959,
Forbes, 1900; Sathe and McCiymont, 1965,
indicate that high content ol calcium is
detrimental to the growth of chicks. As
frog meal contains high calcium content
(10 7%). it can also be attributed that
the growth rate of chicken fed with higher
levels of frog meal (7 5to 9 5%) was less
than that of chicken fed with lower levels

of frog meal (3.75 to 4.75%)

The group Il birds consumed 1.0 g.
more feed than the control group to produce
139 g. of extra body weight. Ssniilarly the
group | birds consumed 50 g. more feed

106

than the control group to produce 89'g. of
extra body weight. It is scen from table 4,
the groups I and 1l feed more
cfliciently into body weight thun the control
group. There was diflerence of 0.16 units in
feed cficiency between control group chicks

and group i1 chicks

converted
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