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Chapter—1

INTRODUCTION



INTRODUCTION

The over increasing human population at a geometric
rate in the developing countries of the world including India
(Table - 1.1) in comparison to the increase of the food stuff
at an arithmatic rate 1s the main reason which has caused a
‘bottle-neck' condition for the availability of nutrients.
Since few decades, due to greater intensity of natural calami.
ties (drouwght, flood etc.) 1India is confronted with a chronic

food and thus nutritional deficiency.

Table - 1.1 Population of India 3§ 1951 - 1991

Year Population Lecadal growth Average annual
exponential

Absolute Percent growth rate(%)
151 361,088,090 +42,420,485 +13.31 1.25
1961 439,234,771 477,682,873 +21.51 1.96
1971 548,199,652 +108,924,881 +24 .80 2.20
1981 683,329,097 +135,169,445 +24,66 2.22
1991 843,930,861 +160,601,764 +23.50 2.11

Source; Provisional population totals (1991) paper-1, page.21,

Reg istrar general and Census Commissioner, India.



If we look into the human health point, it 1s evident
that for an adult the maintainance reguirement is 1 gm of pro-
tein per kg of body welght per a¢y. The minimum protein re-
qguirement of a healthy Indian hus been fixed at 50 gm per day
by ICMR, of which 30% i.e. 15 gm should be animal protein of
high biological value. The per capita consumption of poultry
meat per anum 1s 131 gm as against 15 kg in USA and 2.47 to
5.95 kg in European countries. From this figure, it is quite
evident that we are already deficient in protdin and proper
attention should be given for increase in per capita consump-
tion of particularly protein rich food materials. The produc-
tion of meat, milk and eggs in Indida as compared to the world

dare presented in Table . 1.2.

The the number of livestock is highest in our country
in the world but the per capita availability of animal protein
is not sufficient tp. meet up the minimum requirement. As a
result, people are becoming more iIinterested in poultry egy
and meat due to its easy availability because the rearing of
birds is easier as compared to maintenance of other domestica—

ted livestock.

Poultry industry is playing an important role in Socio-
Economic Development of small farmers in India. In the global

etforts to overcome malnutrition and poverty in the developing



Table - 1.2 Production of Meat, Milk and Eggs
world India
1988 1989 1990 1088 1989 1990

Beef and veal

( 1000 MT) 49876 50542 61152 232 234 316
Buffaloc meat

( 1000 MT) 1435 1607 1637 290 355 325
Mutton and lamb

( 1000 MT) 6568 6725 6871 148 160 1162
Goat meat

{ 1000 MT) 2249 2390 2506 378 385 410
Pig meat

( 1000 MT) 66789 67673 69458 357 359 360
Horse meat

( 1000 MT) 478 490 496 - - -
Poultry meat

( 1000 MT) 37328 38283 39£62 225 289 319
Total meat

{ 1000 MT) 167882 170857 175181 1753 1907 2019
Cow milk

(whole, fresh)

( 2000 MT) 466209 470612 475507 22000 24000 26700
Buffalo milk

{ 2000 MT) 39006 40 196 38580 25239 25958 23600
Sheep milk

( 1000 MT) 8624 8463 8470 - - -
Goat milk

( 1000 MT) 8510 8758 8780 1461 1545 1500
Hen eggs

( MT) 35522576 35566112 35758464 1030000 1080000 1100000
Eggs exclu-
ding hen 645206 644854 648795 - - -
Source: FaO Year Book - 1990, Vol. 44, page 199 - 226.



countries, potentiality of poultry farming has been widely
accepted. It has found a special favour with the rural farm-
ers because of its ability to provide supplementary income
in the shortest possible time, simplicity of operation and
with not too heavy demands on capital resources. With this
silver lining in view, Government of India ldaunched massive
poultry development programmes adopting priority planning
and financial investment (Table - 1.3) for uplifting poulltry
procduction appropriate to the changimg needs of the growing
population exclusively for the development of rural economy

and alleviation of malnutrition problem.

Table - 1.3 Expenditure on poultry in the five year plans

(Rs. Crore)

Filve year plans Expenditure
(Rs. crore)

Second plan (1956-1961) 2.8
Thira plan (1961~ 1966) 4.6
Fourth plan (1969-.1974) 11.5
Fifth ‘plan (1974-1978) 35.5
Sixth plan ( 1980-1985) 42.6
Seventh plan ( 1985- 1990) 45.93

source: Indian Poultry Industry year book - 1990, page-g.



This is also evidenced with an annual production of
26,000 million (Masillamony, 1991). Indis is the f£ifth lar-
gest egg producing country in the world. The production of
eggs has also multiplied about five fold during the last two
decades, which is evicent from Table - 1.4. The production of
broilers has reached. from 4 million in 1971 to 75 million in
1985. It has been estimated that 200 million of broiler pro-
duction in 19&9 would reach 450 million by next five years
(Table- 1.4). Galloping rise in the price and insufficilent
availakility of mutton has not only ircreased the demand of
broilers but also the broiler meat hds come within the easy
reach of the average Indidans who have hitherto considered the

meat das more a luxury than necessity.

Table - 1.4 Egg and broiler production (in million)

—

Year Eqg production Broiler producticn
(in million) (in million)
1971 5,340 4.0
1977 9,820 17.0
1980 12, 500 30.0
1985 16, 100 75.0
1986 17,300 100.0
1988 20,800 168.0
Iogs 23,000 200 -0
1990 25, 200 240 .0

Source: Indian Foultry Industry year book - 1990, page 6-7.



It is accepted that poultry production in terms of
meat or ecgs could be achieved ir a comparatively shorter time
but the availability of feeds <t economic price is the most
important pre-requisite for profitakle poultry prcduction as
the cost of conventional feeding alone dccounts for nearly 80%
of total expenses in poultry farming. The balanced feeding of
poultry which has been accredited as the basic foundation for
economic and viakle poultry production faces crisis in view
of acute shortage of protein and cereal rich feed stuffs in
our country. %With our over increasing human population, it
will be more and more difficult to spare cereals for poultry
feeding . Hence if the poultry .industry is to survive and pro-
gress at the desired rate the competetion between human ke ing
and poultry for the same feed must be avoided. The ever increa.
sing trend in prices of poultry feeds presented in Table 1.5,
is also causing atbottle-neck’in the way of the development of
poultry industry.

Tatle 1.5 Trend in prices of poultry feeds (Rs./tonne)

year Broiler mash layer mash
1976 1608 1224
1977 1855 1462
1978 1280 1461
1979 2009 1551
1980 22727 1747
¥el 2453 1933
1982 2507 1973
1983 2621 2100
1984 2700 2230
1985 2730 2322
1986 2813 2279
1987 2876 2289
1988 3160 2597

Source : Indian Poultry Industry year book - 1890, page - 7



Considering the above facts, it 1is essential to elimi_
nate or minimize the use of such iIngredients as are costly or
are largely used in human diets and the nutritionists all over
the world are now engaged to explore newer feed resources. at
present, extensive ventures are being made at various Research
Institutes and Agricultural Universitles for finding out alter-
native feed resources, detection of toxins or incriminating
factors in non.traditional feeds and developing detoxification
procedures. Reallsing the importance of these subsidiary feed
resources, Indian Council of Agricultural Researc¢h ( ICAR) have
also launched MNational Coordinated Research project entitled
»Investigations on the agricultural by-products and industrial
waste materlals for evolving economic rations of Livestock",
which is functioning throuwch its 10 centres located in differ.
ent agroclimitic regions of this country headed by a project
coorainator from 1967. These centres are engaged in devising
ways and means for incorporation of various agro-industrial
by-products in the rations of livestock to develop various
egonomic combinations after identificution of incriminating
factors, and processing methods to make these suitable for

animal feed.

The cost of protein rich feed stuffs is about 40% of
the total cost of poultry ration of which 0il cakes play a very
crucial role. 0il cakes are the by.products of o1l industries.

India is one of the major o0il seed producing countries in the



world. The growth in the oil seeds and o0il cakes production
requires immediate attention to bridge up the gap between
increasing cemand and supply for vegetable protein for our
livestock. India is perhaps the only country in the world
having lamest nunter of commercial varieties of oil seeds
such as, groundnut, mustaré, rapeseed, sesame, linseed, castor
copra, safflower, sunflower, niger, mahua, kdaranja, and quite
a good number of minor oil seeds like ambadi, Indian kapok,
rubber seed, watermelon seed, sunhemp seed, Kusum etc. Yet,
the demand and supply gap in vegetable protein in the form of
01l cakes has risen to an alarming level. « lot of research is
yet to be done keeping in view the malnutrition, and scarcity

of oil cakes at bay.

Next to food grains, oilseed crops contribute signifi.
cantly to the agricultural economy of the country. At present,
we have about 19 million hectares under oilseed production,
accountirm for 11 per cent of the total land under cultiva.
tion, the procduction of oil seed is about 12 million tonnes
and the average yield is about 650 ky hectare, valued at

Rs.3, S000 crores.

Of the different oilseeds contributing to the o0il cake

basket of the country, 50 per cent comes from groundnut, rape-

seed accounts for 25 per cent, sesame for 16 per cent, saff-

lower 5 per cent and niger 4 per cent. Yet the availability



of 0il cakes is not sufficient according to our requirement of
poultry feeds. as such it was felt necessary to explore other
unconventional 01l cake. The groupwise contribution of the
aforesgid oil seeds 1in respect of area and production may be

obtained from Table - 1.6.

Table -~ 1.6 Contribution of individusl oilseed crops

Crop % of total area % of total oilseeds
under oilseed production

1. Groundnut 41.4 61.4
2. Rapeseed/Mustard 20 .7 18.9
3. Sesame 13.8 4.8
4. Safflower 4.1 2.7
S. Niger 3.4 1.4
6. Soyabean 2.1 2.9
7 . Linseed 10.8 4.3
8. Sunflower 1.1 1.0
9. Castor 2.7 2.6

100 100

Source: Proceeding of the seminar on oilseeds and farm
Technology, 1987.

The object of the present work was, therefore, to
assey the feasibility of incorporating expeller variety of

Jangli badam cake (Sterculia foetida) and expeller variety of

Copra (Cocos nucifera) cake in broilers' ration replacing




costly conventional feed ingredients which may add a new dimen-
sion in the arena of poultry feed industry in the day to come.
Out of these two cakes no data on the utilization of Jangli
badam in the ration of poultry is still available, on the
other hand a huge quantity of Copra cake 1is available in our
country particularly in the Southern parts. Considerinc these
points, attempts were made to study the feasibility of inclu-

sion of these oil cakes in the ration of broilers.

a few information about coconut : (Cocos nucifera)

Copra cake is the by-product of coconut oil industry.
Coconut plants dare generally grown in the costal areas of
India. Kerala is the highest coconut producing states of
India followed by Tamilnadu, Karnataka (Table - 1.7) etc.
Average availability of coconut in different countries in the
world are presented in Table -~ 1.8, while Table . 1.9 shows
the estimated production of milling copra and coconut oil

in India.
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Table - 1.7 Area and production of coconut in the country
1989-90
ietiié fg;gn Area ('000 ha) (milfigiuﬁstg?
1988-€9 1989-90 1988-89 19e9-¢0
andhra Pradesh 52.0 59 .0 511.2 654 .7
nssam 9.3 9.8 65.9 69 .4
Goa 23.4 23.5 107 .2 107 .5
Karnataka 220.3 225.4 1134.6 1158.7
Kerala 816.9 875.9 4215.0 4394.0
Maharastra 7.8 7.8 103.0 108.3
Orissa 27 .1 27.1 113.7 113.7
Tamilnadu 214.2 225.9 1917.3 2302.4
Tripura 7.0 7.0 4.2 4.2
West Bengal 19 .8 19 .8 238.5 238.5
andaman & Nicobar 23.2 23.8 81.4 83.1
1slands
lakshadweep 2.8 2.8 25.2 25.2
Pondicherry 1.7 1.7 23.7 23.7
All India
projections 1425.5 1509 .5 8541.4 9283.4

Source: Directorate of Economics and Statistics, Ministry of

Agriculture, Government of India.
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Table - 1.8 Coconut production ('000 tonnes) of

varlous countries

World 38,091
Indonesia 12,300
Malaysia 1, 186
Philippines 8, 300
India 4,739
Sri.lanka 1,968
Tha 1land 1,437
Mexico 1,006
Brazil 686
source: Fa0 Year book, 19£9, Vol. 43.
Table - 1.9 Estimated production of millim copra and
coconut o0il in India
Year Prcduction of milling Production of coco-
copra nut oil
( tonnes) ( tonnes)
19£5-86 399,000 252,000
1086-87 329,000 294,000
19E7-88 352,000 222,000
19e8-€9 438,000 276,000
1989-90 460,000 269,000

Source: Indian Horticulture, 1991, 36(3): 41.
Publication and information Division, ICaR, New Delhi
Table-1.7, Table - 1.8, ';‘able - 1.9 are collected

from this magazine.
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In general, a fully matured fruit will have a compo-
sition by weight of about 35% husk, about 12% shell, about
28% meal or kernel and about 25% water. This composition may

be different for nuts of different cultivers.

Some information about Jamgli badam ( Sterculia foetida)

Jangli badam though a widely used regional name in
West Bengal for thils species, 1s confusing and &4 misnomer.
This name is also applied to some other plants, like S. foetida,

which are in no way related to the true badam, Frunus amygda-

lus.

The tree 1s often grown for ornamental purpose and
also as road side plantation (Plate - 1.1), especially in
South India on the West coast from Konkan and Southward. The

tree 1is also found in West Bengal, Bihar, Assam etc.

Tree : A moderate.sized to large, handsome tree (Plate.1.2?),
sometimes attainirg a height of about 30 metres,
bark is whitish, flaking.

Leaves 1 leaves digitate, crowded at the end of the branches,

leaflets 5.9, sub-sessile, oblorng lanceolate, 10- 18

cm X 4-5 cm.



-

ate l.1 Jangll badam trees grown as road sid
plantation

Plete 1.2 A moderste-sized jangli badam tree




Plate 1.3 Follicles anc seeds (Jangli baaam)
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Flowers s Flowers dull orange, 2.5 - 4 cm diameter, foetid

smelling in panicles.

Follicles Follicles 1-5, oblom, boat shaped, '10~12 cm

long, thick, woody, bright red (Plate -~ 1.3).

Seed Seeds 10-15, ovoid.okloms about 2 cm long, klack.

The seeds (weight, 200-250 gm/100 seeds), sometimes
celled JAVA OLIVES or STINKING.BEANS are eaten raw cr roasted.
However, if taken in large guantities, it may cause nausea,
act 4s violent purgative amd ire said to brimg about ubortion.
Thev are reported to be used toO adulterate cocog. .0 amdlysis
of seeds gave the following values: Moisture, 35.6%, protein
11.4%: fat, 35.5% and mineral matter, 2.4% and the mine-
rals and vitamin content calcium, 33; phosphorus, 415, iron,
1.7: magnesium, 274; potassium, 517; sulphur, 122; copper,
0.82; thiamine, 0.061; riboflavin, 0.081; nicotinic acid, 1.1;

’

vitamin ¢, 5 mg/100 gm (Wealth of India, X : 43-44)

The seeds yield 30-36 per cent (Kernel, 26-29:; middle
pulpy layer or testa, 4-7%) of a bland, light.yellow, ratty
0il with feeble dryimy power. The pure kernel-oil is liquid,
whereas the oil obtained from the polpy layer of the testa is
a shft, buttery solid. The fatty acid composition of seed oil,
from the trees growing in Poona, was 3 Sterculic, 71.8; linolelic
1.9; oleic, 8.2; lauric, 0.1; myristic 6.6; palmitic, 120.5, and

stearic acid, 0.9% (Wealth of India, X: 43-44).
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REVIEW OF LITERATURE

In recent years, the cost of conventional oil cakes
have gone very high 1n the country and as such the cost of
feeding farm animals, particularly poultry is increasing day
by day. In the domain of poultry industry, feed cost is of
paramount importance, as it exploits about 70% cf the capital
resources ilnvolved in this industry. Keeping in mind this
burning problem, severdl attempts have been made by the re.
searchers to find out appropriate, cheaper and convenient
sources of different non-.traditional feced imgredients in the
concentrate mixture. The fruitful utilization of non.tradi.
tional feed resources through suitkble research evidences
will not only help in minimising the feed cost in the arena
of poultry nutrition but will serve a lot in acceleratinc the
feed resources of the country to satisfy the nutritional requ-
irements of livestock. Therefore, with this silver linning in
view, an effort has been made to review and 1llustrate the
retrospective study so far encountered on the useful utiliga-
tion of new 0il cakes in the field of poultry nutrition which

is 1ikely to add a new dimension in the poultry feed industry.
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In the present study, an effort has been made to eva-

luate the nutritive potentiality of Sterculia foetida cake

and o1l locally known as Jangli badam and Cocos nucifera i.e.

Copra cake of expeller type in the ration of broilers. No
scientific information is yet been available on the nutritive
value of Jargli badam whereas information on the utilization
of expeller variety of copra cake are also limited. Due to
lack of sufficient information on these cakes the review has
been done mcstly on the allied cakes to make a comperative
study regarding the merits and demerits of such unexplored

feed resources, which are furnished below.

Castor meal @

Shrivastdva et al. (1988) studied the pathological
changes in the liver and kidneys of 675 broiler chicks fed
Giets containing graded levels of untreated and treated cas-
tor meal from 11 to 53 days of age. Broillers fed untreated
castor meal or castor meal treated with hexane or ammonia had
relatively more degenerative and necrotic chamges in the liver
and kidneys than those fed with water cooked or autoclaved
castor meal. Dilets containing low levels of water cooked or
autoclaved castor meal replacing 2.5% of the groundnut meal
in the reference diet did not cause any significant hepatore.

nal changes.
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Cashew cake :

Babu and Kadirvel (1987) conducted a trial on cashew
cake as a poultry feed. Cashew cake contained 27.36% CP,
4.58% EE, 1.52% CF and 5.35% T.n. on fresh matter basis.

The dlets were made 1isocaloric and isonitrogenous and the
chicks receiving 10 and 20%cashew cake dlets gained more than
control. The weight gain on 20% cashew cake diet was signifi-
cantly more (P / 0.05) than control. The feed efficiency was
also better. The data swgest thdt cashew cake may be useful
feed ingredient in poultry rations. However, it may not be
possible to replace groundnut cake, part for part, perhaps

because of poor amino acid balance of cashew protein.

lakshmipathi et al. (1990)made an attempt to replace
25% of maize in chick ration with cashew apple meal, most of
which were going out as waste. Day old White leghorn laying
chicks (60) were devided into 2 groups of 30 chicks each and
fed ad-libitum upto 8 weeks of age. The final body weight at
8th week of age between two groups did not differ signifi-
cantly. The feed consumption wis significantly more in the
cashew apple group, probibly duve to more fibre in the mash.
The cdashew apple group was slightly less efficient in feed
conversion than control group. The dry matter digestibility,
protein and enemgy retention were slightly less in cashew

apple group. The results indicated the possibility of using
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cashew apple meal in chick ration at a level of less than 26%

b3

replacement of maize.

cotton seed meal :

~tuahene et al. (1986) stucied the effect of raw
cotton seed meal on the performance, carcass characteristics
and certain blood parameters of broiller chickens. Three
hundred, 7 qay-old Bosbek broiler chickens were fed diets
contalning 0, 2.5, 7.5 and 10% raw cotton seed meal for 9
weeks. Raw cotton seed meal at 5, 7.5 amd 10% significantly
reduced average weilght gain and decreased feed intake in
broiler chickens. Feed efficiency and mortality were not
affected. There were significant differences among treatment
means for dressing percentages, liver anmd viscera weights,
haemoglobin and leucocyte counts. Both income and profit per
chicken were highest in the diet containing 2.5% raw cotton

seed meal.

El-Boushy and Raterink (1989) concductec a trial on
cotton seed meal and peanut meal or on both replacing soyabean
meal in low energy diets of brolilers. Isoenergetic (ME 2850
KCal/ky) amd isonitrogenous (CP 21%) diets containing 20.22%
soyabean meal (SBM) or SBM partially or wholly replaced by
cotton seed o0ll meal (CSM) or groundnut oil meal (GNM), or

both were given to 936 chickens from hatching to 6 weeks old



Increasing the level of CSM from 0 to 8, 16 or 24% of diet
decreased (P / 0.05) weight gain ard incredased (P / 0.05)

feed gain ratio in chickens at 3 weeks o0ld. Weight gains and
f.eed intakes were improvea when diets with 24% CSM ( free gossy-
pel 310 mg/kg) were SUppleme';;ted with iron (600 my/kg) which

had a chelating effect on free gossypol.

aguilera et al. (1989) found that replacement of soya-
bean meal by cotton seed meal . meatmeal or Sunflower meal
meatmeal decreased growth rate and efficiency of utilization
of protein in Cornish.white rock chicken when fed from 0 to 4
weeks of age. Except for the diet based on Sunflower seed
meal, supplemented with 0.25%- L1-lysine, the incorporation of
lysine or methionine and lysine tended to give better perfor-
mance, increasirg intake of metabolizable energy and energy
retension, with increased protein excretion relative to fat
deposition and improved efficiency of utilization of metaboli_

zable enermgy.

Filter cake :

abrigo and Gerpaclo (1986) reported proximate and
mineral composition of filter cake (FC), a by-procduct of the
swar industry as 92.17% DM, 6.62% crude protein, 46.59%
nitrogen free extract, 2.69% calclum and 1.36% phosphorus. In

trial 1,filter cake was added to broiler diets to replace
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miize at 0, 5.0, 7.5, 10.0 or 15%, all with 22% CP, and in
trial 2, FC was adced at 0,' 7.5, 10.0 and 12.5% of the diet.
Results suggest that filter cake can be used in broiler
diets at a maximum inclusion rate of 10% without any adverse

effect on performance.

Gudr meal

Verma and Singh ( 1985) showed that Guwir meal (GM), a
high protein by-proauct of the guar gum extraction industry

when inoculated with spore of Aspergillus sp. and fermented

for 60 hours at 30°Cc in a semisolid system can be included

in the ration of poultry. oOn drying, crude protein content
of GM increased from 37 to 42% after fungal fermentation. In
a bio.assay with chickens, utilization of Guar meal protein

was 36% higher after fermentation.

Nagra amd Virk (1986) found that incorporation of guar
meal at 10% ard mustard cake at 15% in the diet of 1 week old
broiler chicks significantly decreased the rate of growth and
feed efficiency. Growth rate was slightly improved when guar
meal ard mustard cake both were given but feed efficiency was

not improwed.

Khatta et al. (1988) studied the chemical composition

and amino acid profile of four varieties of guar seeds (H3-182,
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HG-75, HFG-119 and FS-277). The seeds of varietlies of HG-75
and HG~ 182 contained significantly higher amount of CP as com
pared to other two varieties. H5-75 had highest amount of
threonine, Serine and alanine. Valine was highest in variety
FS-277. Cystine and methionine were in trace in all the varie-

ties.

akhtar et al. (1990) studied the feasibility of auto-
claved guar meal in chick ration. «a total of 120 chickens
were g lven isonitrogenous and isoenergehic starter rations
containing 0, 10, 15 or 20% autoclaved guar meal for 4 weeks
and finisher ration containing Q, 5, 10 or 15% autoclaved
guar meal for 2 weeks. Weight gain, feed intake and feed
efficiency were similar between groups indicating no deleteri-

ous effect of autoclaved gudr meal.

Mango seed Kernel

Las et al. (1988) carried an experiment to find out the
suitability of inclusion of mangc seed kernel in chick ration.
Diets containing 0, 5, 10 and 20% mango seed kernel (MSK) and
10 and 20% washed MSK (WMSK) replacing maize were fed for

8 weeks to 240 day old male. White leghorm chicks. MSK con-
tained crude protein 5.33% ether extract 11.12%, crude fibre
2.46%, calcium 0.37% phosphorus 0.25% and tannin 8.9% on DM

basis. WMSK had 51% of the tannin content removed. Increasing
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level of MSK in the diet decreased growth rate, blood glucose
«nd plasma protein concentrations, caused hyper cholesterolae-
mia and pathological changes in the tissues. Chicks having
diets with 0 and 5% MSK and 10% WMSK hdd normal orx;an histo-
logy, but those with 10% MSK and 20% WMSK had changes only in

the liver.

Nger cake :

Samanta and Biswas ( 1987) studied the effect of repla-
cement of GNC with deoiled niger cake in broiler ration. The
results indicated that the chicks fed with 0, 25, S50 and 100%
deoiled niger cake replacing GNC have no significant differ-
ence in weight gain, feed consumption and feed efficlency upto
8 weeks of age. Thowh at 100% replacement of deoiled niger
cake, the welght gain and feed consumption were statistically
insignificant. Feed efficlency was also poor at 100% replace-
ment. They concluded that deoiled niger cake could safely
replace deoiled GNC in broiler ration uptc 50% level i.e.
12.5% parts of deoiled niger cake could be ircorporated with-

out any toxic effect.

Sarkar et al. (1987) studied the utilization of deoil-
ed niger cake by startimc chicks. Deoiled niger cake (NCD)
which contained 37.15% cruce protein was included in the diet

of unsexed WL chicks at different levels replacing deoiled



¢ roundnut cake nitrogen (i.e. isonitrogenously) in propor-
tions of 0, 20, 30 and 40% in experiment 1 and 0, 40, €0,
80 and 100% in experiment 2. The performance of chicks in-
dicate¢ that NCL coulc safely be incluced in é:iet upto a
mayimum level of 18.65% replacing 60% groundnut cake nitro-
gen of reference cdiet. The N.corrected ME values of MNCD by

practical diet method wus found to be 2.054 KCal/gm.

Maiti and Biswas (1991) reported that deoiled niger
cake (DNC) contained CP, 37.71; EE, 1.90; CF, 12.07: total
aah, 12.24; NFE, 30.28; Ca, 0.93; ard P, 1.21 on percent
drymatter basis. ODNC was quite rich in protein like other
conventional oil cakes but was high in CF ( 18.07%) . This
CNC was included in the ration by replacing groundnut cake
protein at 0, 25, 50, 75 and 100% levels on isonitrogenous
and isocaloric basis. The experimentsl birds were fed the
reference ard test alets from 127 days of age, the data were
collected from 181 to 280 days of old. The data indicated
that the inclusion of DNC substituting CGNC protein upto 75%
level had no adverse effect on egc production, egg weight,
feec consumption per dozen of eggs and feed consumption per
ky egg weight. BEgg quality traits studied also did not
reveal any adverse effect with inclusion of DNC substituting
DGNC upto 100% level. However, at 100% level of replacement,

significantly lower egg weight was observed.
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Gak seed :

l. (19e2) reported that Oak seed contzined

Upreti et
89 .92% dry matter; 3696 KCal/ky of GE, 8.25% of crude protein,
1.59% crude fibre, 2.56% ether extract, £4.73% NFE and 2.87%
total ash on UM basis. They have reported the tannin content
of Oak seed as 6.00% 4nd incorporated ground oak seed in star-
ter diets at 5, 10 amd 15% levels in place of maize of the
control ration. The results inaicate that the weight gein of
chicks in control diet were significantly higher than that of
others. Feed consumption was significantly reduced with the
increase in the level of ocak seed in the diet from 5 to 10%
and above. However, 5% level of inclusion of ocak seed did
not have any adverse effect on feed consumption, and feed/gain
ratio was found to be similar in all the diets. These response
might be due to the presence of tannin or some other undeter.

mined deleterious factors in ocak seed.

Polanga (Calthxllum inophyllum) oil cake :

Dash et al. (1990) conducted an experiment with Polanga
oil cake as feed stuff for broilers. Day-old Red Cornish
chicks were fed with diets containing 0, 10, and 15% defatted
polanga oil cake (DPOC); 10, 15 and 20% Rolanga oil cake ( POC)
and 1.65% polanga oil (PO) which is equivalent to 20% of POC
for 8 weeks of age. 1Inclusion of DPOC, POC and PO in the diets

depressed growth but the depression was not significant upto 15¢%
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inclusion level of DEU& or POC in the ration. The depress-
ion was found to be more with POC than DPOC. The results
showed that along with calaustralin there might be some
other substance(s) which is/are also repponsible for growth
depression. It was concluded that DPOC may profitably ke
used upto 15% in the broiler ration despite of slight growth

depressing effect.

Rapeseed o0il meal

@Gampbell ( 1988) studied the effect of rapeseed oil
meal replacing cotton seed o1l meal in wheat based starter
and finisher diets. Fourteen hundred day old broilers were
fed for 45 days a control diet, -or a diet with 15% cotton
seed 0il meal supplemented with lysine at 9, 3.75 or 4.25 mg/
KCal ME (3.13 or 3.55 in finisher diet) or a diet with 15%
rapeseed 0il meal and similar lysine supplementation, kody
weicht and feed conversion efficiency data showed that 15%
rapeseed oil meal was an effective replacement for cottonseed
oil meal. Both rapeseed o0il meal and cotton seed o0il meal
when adequately supplemented with lysine gave similar broiler
performance as a malze based soyabean meal diet. Foor growth
performance of broilers were noted particularly with unsupple-
mented cotton seed o0il meal diet. In a further trial, 1650
broilers were given control, cotton seed oil meal or rapeseed

o0il meal diets with lysdne o0, 3.65, 4.05 or 4.45 mg/KCal ME
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(2.82, 3.06 or 3.30 in finisher diets). Optimum growth was
with lysine 4.05 and 3.06 my/KCal ME in starter and finisher

diets, respectively.

arena and Penz (1988) stucied the metabolizakle
energy of rapeseed meal at 21 and 42 days of age using Hubbard
broilers giving diets with 0, 20 or 40% rapeseed meal and found
decreased metabolizable energy of rapeseed meal with the
increase level of inclusion in the diet. Differences were
greater at 21 than at 42 days of age. In another experiment,
1 to 56 days old male and female Hubbard chickens were used
in 5 groups of 14 with 4 replications and were given diets
based on maize without or with 7.5, 15.0, 22.5 or 30% rape-
seed meal in part replacement of soyabean meal. Gain in body
weilght was significantly lower and feed conversion efficiency
were greater in 28 days old chickens with diets having 22.5,
or 30% rapeseed meal. From 1 to 56 days o0ld, gailn and feed
efficiency were significantly lower in chickens with 30% meal

than that of other groups.

Prabhakari et al. (1992) studied the effect of ghani
pressed mustard cake detoxified by the process developed at
CFTRI at 10% (Group-B) and 20% (Group C) levels in the diets
of broilers from 0-9 weeks of age. The performance and meat
quality was compared with control (Group aA) without mustard/

rapeseed meal and experimental with 10% solvent extracted
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rapeseed meal (group D) in respective, isocaloric and isoni-
trogencus diet. Body welights .at 8 weeks of age of a, B, c
and D groups were 1.58, 1.61, 1.58 and 1.30 k3 and feed effi.
ciency ratio were 2.17, 2.11, 2.17 and 2.34 respectively.
They concluded that Ghani pressed mustard cake (CFTRI preo-

cess) can be included in broiler diets upto a level of 20%.

Rubber seed and Kernels :

Narahari and Kothandaraman ('1987) conducted a feeding
trial in which White leghorn pullets were fed diets contain.
ing either rubber seeds or kerrels, replacing 50% or 100% of
dietary yellow maize from 9 to 43 weeks of age. The growth
rate during growing period and the age at sexual maturity
remained unaffected by the dletary treatments, but the feed
efficiency in the rubber kernel groups were better than that
of rubber seed group. Durinc laying period, the groups fed
with rubber kernel meal showed better body weight gain, feed
efficiency and egg production. The group with 30% rubber seed
meal recoraed the poorest values for the above trial. Feeding
rubber kernels to layers had slightly lowered the albumen and
yolk gquantities but not the shell thickness. Total replace-
ment of maize either with rubber seeds or kernels had resulted
in very pale, ‘'platinum’ coloured yolk. However, they were
found to be non-toxic to pullets and efficient substitute for

yellow maize in grower and layer diets.
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Nahar seed meal :

konwar et al. (19€6) conducted an experiment with
broiler chicks of either sex incorpora_tin;— nahar seed meal
(NSM) at 8.3, 16.6 and 25.0% levels in starter diets and £.85
17 .70 anc 26.55% levels in finisher diets respectively re-
placing 15, 30 anc 45% of dietary maize of the reference diet.
Diets were almost isonitrogenous and isocaloric. The results
sujgested that NSM can be included upto a level of 26.5% re-
plecinc dietary maize in broiler ration without any signifi.
cant difference (P ) 0.05) in feed intake, weight gain,

feed : gain ratio and dressing percentage.

Safflower meal

Rehman and Malik (19€6) carried out an experiment to
find out the suitabillity of inclusion of safflower meal in
broiler rations. =~ total of 162, day-old chickens were
freely fed with diets having soyabean o0il meal replaced by
0, 11.3, 23, 35 or 48% safflower meal (diets 1 to 5) or with
added lysine @ 0.1, 0.3, 0.4 Oor 0.5% (Ciets 6 to 9) respec-
tively. aoverage welght gain and feed intake were signifi.
cantly reduced in chickens with diets 3, 4 and 5. Feed con-
versilon efficiency was reduced in chickens with diets 4 and 5.
Lysine supplementation increased weight gain, feed intake and
feed conversion efficiency suggesting that safflower may be

ceficient in lysine.



Chaudhary et al. (1989) conducted an experiment with

deoilea cakes of Kod-thumba (Citrullus colocynthis), ambadi

(Hibiscus cannabinus) and sefflower (Carthamus tinctorius)

using 12 day-old male commercial hybrid chickens for 6 weeks
replacing cdeoiled groundnut cake and malt sprouts in the con-
trol diets. It was observed that diets having upto 15% saff.
lower or ambadi, improved growth as compared to control. 10%
Kod-thumba and 20 or 25% safflower reduced (P / 0.01) growth,
21 or 23% of the three cakes combined or of safflower and
ambadi 1:1 improved (P / 0.01) growth whereas 22.5% of Kod-

thumba and safflower combined reduced growth.

sunflower o0il cake :

Thyagarajan et al. (1982f) stucCied the performance of
broilers fed with ration where groundnut oil cake was comple_
tely replaced by Sunflower 0il cake (SFoc). The body weight
of broilers at €th week of age was found t© be better in
ration containing Sunflower oil cake, whereas the feed effi.
ciency was found to be favourable in ration havinc groundnut

oll cake.

Salih and Taha (1989) performed a feeding trial, in
which 7 to 42 days old 240 hypro.broiler chickens were fed on
diets containing sunflower seed meal @ 0, 100, 200 or 400

gm/ky . Feed intake, live weight gain, feed conversion
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efficiency, dressinc percentage and mortality were the same

in all the groups.

Musharaf (1991) conducted an experiment with day-old,
1152 broiler chickens by providinc with isonitrogenous and
isoenergetic mash or pelleted diets containing partially deco-
rticated sunflower seed meal at ¢, 50, 100, 150, 200 or 250
gm/kg supplemented with lysine and methionine. Sunflower
seed meal upto 250 gm/ky gave equal or better body weight
gain than the control, soyabean meal diet (P / 0.01), but
there was a significant lower feed conversion ratio at diet
having 250 gm/kg. He concluded sunflower seed meal having
high fibre content may also be included & 250 gm/kg in
broiler diets, provided lysine and methionine are supplemen.

ted.

Ologhobo (1991) carried out two experiments to find
out the effect of substitutlon of sunflower seed meal for
sovabean meal and ¢ roundnut meal in practical type broiler
ciets. Crowth and feed efficiency were tested with @, 25, 50,
75 and 100% soyabean meal (SSM) or groundnut oil meal (GNM)
replaced by sunflower o0il meal (SM) and fed to broilers for
8 weeks. Substituting SM for SBM at 50, 75 and 100% decreased
(P / 0.05) weight gain and feed conversion efficiency. Meta.

bolizable energy and nitrogen retention were not affected.
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when SM was substituted for GNM, weight gain and feed effi-
clency aid not aiffer upto 50% substitution. Bevond this
leyel performances of broilers were found to be decreased

(P/ 0-05).

Tamarind seed

Ranigrahi et al. (1989) determined the nutritive value
of tamarind seed for broiler chicks and found that whole

tamarind seeds (Tamarindus indica) contained crude protein

131.3, crude fibre 67.1, crude fat 48.2, tannins 56.2 gm/kg
and trypsin inhibitor actdivity (TIA) of 10.8, with most of the
tannins beins located in the testa. They observed that tama-
rind seeds were pourly utilized by day-old broiler chickens.
Processing did not improve their nutritive value and infra.
red micronisation produced physical adverse effects in
chickens. They also found that chickens fed on diets having
tamarind seed had higher water intake than control and pancreas
weights, intestinal and caecal length were also increased.
They suggested that the primary factor responsible for the
poor utilization of tamarind seed might be the indigestible
nature of its polysaccharide rather than its tannin content,

or the possible presence of other toxins.
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copra cake
Ranigrahi et al. (1987) showed that broiler chicks

fed on a diet containing expeller copra cake upto 500 gm/kg
of high residual oil content not only retained less DM and
gained less weight than those fed on a control diet with no
copra, but also experienced difficulty in achieving similar
food intake. Chicks given the diet with.copra S00 gm/ky ini.
tially displayed an excited behaviour pattern, which may
have developed out of frustrating a4s they could neither
derived adequate nourishment from their feed nor increase
feed intake sufficiently to allow them to achleve their gene-
tic potential for growth. Chicks however, showed consider-
able adaptation in efficiency of feed-utiligation amd intake
were increased gradually. There were no significant differ-.
ences 1in 7 week body weight of chickens fed on the control
dilets and diets containing copra @ 125 and 250 gm/kgy. Although
welght gain at the group having 500 gm/kg of copra cake were
lower, the carcass of these chicks had less abdominal fat and

were conseguently leaner.

Sarkar and Banerjee ( 1987) reported that deoiled coco-
nut oil cake (CNCD) contain 26.23% protein, 10.61% CF, 1.85%
EE, 7.32% ash, 53.99% NFE. CNCD was included in the diet for
unsexed WL chicks at different levels isonitrogenously repla.

cing deoiled groundnut cake (GNCD) nitrogen. The performance
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of the chicks indicated that CNCD could safely be included
in diet upto a maximum level of B8.58% replacing 20% GNCD
nitrogen of reference diet, inclusion at higher level resul.
ted poor feed efficiency. N.corrected ME values by practi.

cal diet method was found to be 1.605 KCal/gm.

lennerts ( 1988) estimated the nutrient contents of
different copra cake. Crude protein was fournd toc be 20 to
21% for expeller cakes with 4 to 8% fat and oil meal con-
tained lysine 2.4 to 2.4, methionine plus cystine 2.9 to 3.8,
tryptophan 0.8 to 1.6, threonine 3.3 to 3.4, arginine > 10
and leucine > 6%. Cellulose was relatively high and lignin
content was low. Minerals exceeded 6% values for K and P
were from 1.8 to > 2 and from 0.53 to 0.58, for Mg atleast
0.3 and for Ca only 0.15%. Main trace elements were Fe and
Mn with ) 450 and 64.9 to 73.5 my/kg, followed by zn, Cu and
Co. The nicotinic and pantothenic acid contents of cake were

found to be 26 and 6 mg/ky respectively.

Teves et al. (1988) found that copra meal when hydro-

lysea by mannanase from Streptomyces sp. no.17, contiained a

significant lower crude fibre amdl increase in the apparent
digestibility of dry matter, crude protein, crude fat and
increase appare’nt metabolizable energy. Althowh there was
no marked difference in feed consumption by broilers, improved

ed
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weight gain ard efficiency of feed utiligation were observed

with mannansse treated meal.

Querubin et al. (19¢9) performed a feeding trial in
which 10 day-old, Pilch broiler chickens were fed on a
booster broiler diet containing 22% CP; from 11 to 28 days
old the chickens received a starter diet containing 20%
crude protein based on maize, soyabean and rice bran or on
maize, soyabean and copra meal without or with supplementary
lysine, methionine, threonine and tryptophane. The finisher
dlet given from 28 to 46 days old contained 18 or 16% CP.
The added amino acids significantly increased weight gain
and protein efficiency ratio. amino acids given with the
diet contalning 18 and 16% CP gave a better growth perfor.
mance than that of the diet having maize, soyabean and rice
bran supplemented without or with amino acid containing 20
or 18% CP. They concluded that the diet containing 20
or 30% copra meal amd supplemented with the aminc acids gave
similar results to the diet of maize, soyabean and rice bran
with no added amino acids. Supplementary amino acids sligh-
tly lincreased average dressing percentage, with little or no

effect on the liver, gizzard or heart weights.

Fanigrahi (1992) obtained copra meals with residual

lipid contents of 75 and 220 gm/kg by double ( low and high
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pressure) screw press expellimg ama by simgle press (mocerate
ﬁfessure) respectively. In his experiments 1 and 2, 24
Ross- 1 broilers were given experimental diets from 1-3

week old. In experiment.-I, diets contained low and high
lipid copra meals supplemented with lysine 12.4 plus methio-
nine 4 cystine 83 gm/ky or lysine 13.5 plus methionine +
cystine 9.0 gm/kg. Weight gain was significantly affected
by lipid content of copra meals and by level of amino acia
supplementation and gain were 441 and 386 gm for the low
lipid copra meals and 486 and 441 gm for the high 1ipid copra
meal with low and high amino.acid supplementation, respec-
tively. 1In experiment 2, the low lipid copra meal and low
amino acid dilet was supplemented with methionine @ 1.25 and/
or lysine 1.66 gm/ky. He reported that supplementary amino

acids did not affect weight gain of birds.



Chapter—3

MATERIALS AND METHODS



MATERIALS AND METHOLS

PART - I

STUDIES ON JaNGLI BADaM (Sterculia foetida)

Experiment - 1

Evaluation of expeller  any14 padam cake in broilers

I) Chemical composition of Janmgli badam (Sterculia foetida)

cake :

Object To ascertain the feasibility of Jangli
badam cake in broller ration, chemical analysis of Jangli

badam cake was done.

Methods Jargli badam cake as used in the present experi-
ment was procured from Kalyani, West Bengal. The cake was

the pure one after extraction of the oill by expeller method.
The representative samples of oll cake was grounded thorouwhly
ard preserved in screw capped bottle for subsequent analysis.
For chemical analysis, four samples were taken randomly and

the values recorded here are the averages of the four samples.

Dry matter (DM), crude protein (CP), ether extract(EE),

crude fibre (CF), nitrogen free extract (NFE) and total ash(TAa)
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content of the cake were estimated by the methods as sugges-
ted by AOAC ( 1975) whereas calcium (Ca) amd phosphorus ( P)

contents of the samples were done by the modified methods of

Talapatra et al. (1940).

II) assessment of feeding vialue of Jangll badam cake in

broiler ration :

Object 3 An attempt was made to find out the effects
of feedimg Jangli badam cake at different levels of inclusion
by replacing basal portion of the concentrate mixture for
determining its feed;lrg value on the basis of growth ard

feed efficiency of broilers.

Experimental design

Day-old 'VENCOB' broiler chicks one hundred in number
were collected from Midnapore Hatcheries, Calcutta for the
purpose of this study. The birds were 1ndividually weighed,
wing banded and randomly distributed in five groups of 20
chicks having two replicates (i.e. 10 chicks 1n each repli.
cate) . The composition of reference ration 1is presented in
Teble 2.1. Experimental rations were prepared by replacement
of basal portion of the reference ration by Jamgli badam cake

at different levels as shown bhereunder.
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Table - 2.1 Composition of reference ration for broilers

(on per cent)

Ingredients Starters Finishers
Basal
Maize 60 .00 63.00
Soyabean meal (yellow) 14.50 13.50
Fish meal 12.00 12.00
Til cake (Black) 10.00 8.00
96 .50 96.50
additives :
Licalcium phosphate 1.500 1.500
Mineral mixture( 1 1.705 1.705
Trace mineral mixture( 2) 0.045 0.045
Rov imix (A82D3)(3) 0.025 0.025
Rovibel ) 0.025 0.025
Choline chloride (50%) 0.200 0.200
3.500 3.500
Crude protein % (LM basis) 21.43 20 .58
Calculated ME/KGal/kg 2833.75 2858.45

(1)

(2)

(3)

( 4)

Composition of Mineral Mixture (in percentage): G -~ 28.00%,
P. 5.00% Mg - 0.025%, Fe - 0.6% Cu =0.01% Mn = 0.25%

4' HZO = 22 -Ong,

EE2504,7H20 = 15.0 gms, CuSO4,5H20 = 2.0 gms, Zn(I)3 = 6.0 gms.
Composition of Rovimix (nBzD3) s Each gm of the product con-
tained Vit.-a - 40,000 I.U., Vit.-.B_ - 25 mg; v1't._D3 -

5,000 I.U.

Composition of trace mineral mixtures: Mnso

2

Composition of Rowvibe : Each gm of the product contained

Vit.Bl - 4 my, Vit.-B6 - 8 mg, Vit. 1312 - 40 Mg, Niacin o

60 mg, Ca_PRantothanate -~ 40 my, Vit.C - 40 mg.



Group-

Group-

Group-

Group-

Group-

Gontrol diet (without any Jangli badam cake)

10% of the basal portion of the control ration

was replaced by Jangli badam cake.

20% of the basal portion of the control ration

was replaced by Jangli badam cake.

30% of the basal porticon of the control ration

was replaced by Jangli badam cake.

40% of the basal portion of the control ration

was repldced by Jangli badam cake.

Housing and Management :

nll the birds were housed in electrically heated

battery brooders having thermostatic control with raised

screen floors.

Each replicate of 10 birds were placed in

seperate battery having equal floor space. The battery broo-

ders which were previously disinfected and cleaned were kept

side by side in a clean ventilated room. Provision for light

was made with electric bulbs. at 28th day of age, the birds

were shifted to Galifornian cages.

Feeding and Watering :

The broiler chicks were offered accurately weighed

quantity of reference and test diets meant for respective

groups twice daily to ensure ad-libitum feeding. ILeft over



residue in the feeding troughs was quantitatively collected
every day anc duly substracted from the total feed offered

during the previous 24 hours, to cet the net feed consumnp-

tion of each replicate.

]
The water pots were cleaned every day and kept fill.

ed with clean 4nd wholesome water to ensure gg.libitum intake.

Duration of the experiment ;

This growth study in broiler chicks were carried out

upto 8 weeks age of the birds.

Rarameters studied ;

The following parameters were recorded during the

experimental period.

a) Initial body weight of all the experimental birds indivi.
dually at the begining of experiment followed by weekly

intervals during the whole experimental period.
b) Mortality number of the birds.

c) average total body weight gain per bird in T1 group

(control) and T, group ( 10% replacement) during the

2
whole experimental period as well as weekly weight gain

per bird. (dll the birds of the other groups died dur-

ing the experimental period).
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d) Weekly feed consumption in T1 and Tz groups.

e) Total feed consumption in T1 ana T2 groups for the entire

experimental period.

f) Freed efficiency ratio ( FER)

IT1I) mthological study of vital organs on feeding Jangli

badam cake to broilers

Objective : To find out the toxic effect of feed-
ing Jangli badam cake at cifferent levels of inclusions in

the ration on the vital organs of broiler chicks.

2 T3, T4 and

T5 were necropsiecd and gross pathological lesions were recor-

dea.

Methods ¢+ The dead birds of groups T

Internal organs like liver, kidney and heart from
the dead birds of all the groups were preserved in 10% neu-
tral formalin saline, processed through ascending grades of
alcohol, cleared in cedarwood weil, embadded in paraffin, and
sectioned at 4 - 5 M thick and stained with haematoxylin and

eosin (Lillie, 1954) for further observations.
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Experiment . 2

Studies on Jangli badam (Sterculia foetida) oil in broilers

I) Chemical composition of Jangli badam oil

Object : TO ascertain the feasibility of Jangli

badam 0il in broiler ration, chemical analysis was done.

Methods 3 Jangli badam oil used in this experi.
ment was pure one and procured from Kalyahi, West Bengal.
Physical and chemical analysis of 01l was done from Italab
Pvt. Ltd., Galcutta wﬁereas fatty acids compositi n anmalysis
was done from L[epartment of Soil Sclence and agricultural
Chemistry, BCKV by the method of gas ligquid chromatography

technique as described in the grazzetta ufficlale ( 1981).

II) Peediny value of Jangli badam (Sterculia foetida) oil in

broiler finisher diet :

Objective ¢ as the Jangli badam cake was of expe-
ller variety and ocduse partial mortality of the chicks at 10%
replacement and 100% mqrtality in 20, 30 and 40% levels of
inclusion replacing basal portion of the reference ration
( Experiment - 1), the present experiment was designed to find
out whether the tbxin/deleterious factor is present in the
oil portion of the cake or elsewhere. For this purpose, pure

jangli badam oil was mixed with the broiler finisher ration.
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The dose of mixing was the same as was likely to be present
in the rations of experiment - 1 containing 10, 20, 30 and

40% expeller variety of jangli badam cake.

Experimental design : Forty, day-cld “"VENCOB"

broiler chicks were cllectea from Midnapore hatcherlies,
Calcutta along with the previous lots of chicks (experiment-1).
The bilrds were reared upto 4 weeks of age on contreol ration.
They were then individually welghed, wing banded and randomly
distributed having 10 chicks in each of the four experimental

group. The control group was common 4s in Experiment - 1I.

The broiler chicks were fed with finisher diet
(Table - 2.1) and the experimental diets were prepared by mix-
ing calculated amount of pure jangll badam oil aus discussed

earlier.

Group-1 (T Control diet (without any jangld badam oil).

7
The birds of experiment_-I was used here also.

5.6 g¢ms of jangli badam oil was mixed (as

Group-6 ('T6)
jangli badam cake contain 5.6% EE) with each

kg of broiler finisher ration.

Group.7 (T.7) 11.2 gms of jangll badum oil was mixed with

each kg of broiler finisher ration.



Group-8 ( TB)

Group-9 ( Tg )
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16.8 gms of jangli badsm 01l was mixeda with each

kg of broiler finlsher ration.

22.4 gms of jangli badam 51l was mixed with

each kg of broiler finisher ration.

Experimental period : The experiment was conducted from 4 to

8 weeks age of the birds.

Parameters stucied :

The following parameters were recorded during the

exper imental period.

a)

b)

d)

Initial body weight of all experimental birds individually
at the begining of experiment followed by weekly intervals

during the entire experimental period.

Mortality number of birds on feeding with different levels

of jancli badam oil.

.average total body weicht ¢ain per bird as well as weekly

weicht gain per bird.

weekly feed consumption as well as total feed consumption

per bird for the entire experimental period.

Feed efficiency ratio (FER).
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IITI) patholocical study of vital organs after feeding jangli

badam 0il with broiler finisher ration :

Objective To find out the toxic effect of feeding
jancli badam 2il at different quantities in the finisher

ration on the vital orguans of broiler chicks.

Methocs : all the dead and slaughtered birds of groups
Tl‘ T6' T7, 'I‘6 and Tg_ were necropsied and gross pathological

les ions were recorded.

Internal organs like liver, kidney and heart of all
groups of blrds were preserved in 10% neutral formalin saline
and then histopathological examination was perfommed by the

method as suggested by Lillie ( 1954).

Statistical methodology : «ll the data developed in this expe-

riment were subjected to statistical analysis as per Snedecor

and Cochran (1967).
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Part - II

STUDIES ON EXPELIER VARIETY OF COPRa (COCOS - nucifera)

CAKE IN BROILERS

Experiment - 1

Feeding value of expeller copra cake in broilers

I) Studies on the chemical composition of expeller variety

copra (Cocos nucifera) cake

Objective Chemical composition of expeller variety
of copra cake will represent its nutritive value as a feed
ingredient. To ascertain the possibility of utilization of
expeller copra ceke as a protein source, in replacement of
other mnventional cil cake like til cake (red) at different

levels in the ration of broilers, it was subjected to chemical

analysis.
3

Methods : Expeller copra cake as used in this expe.
riment, was supplied by Shalimar coconut oil mill, Galcutta.
For chemical analysis, the representatiye samples of o1l cake
was grounded thoroughly, four samples were taken randomly and

preserved in screw capped bottle for further analysis.

The estimation of [M, CP, EE, CF, NFE,TA & acid inso-

luble ash were carried out by the usual chemical methods as
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sucgested by a0aC (1975), whereas oalcium and phosphorus con-
tents of these materilal were estimatec¢ by the modified

methods of Talapatra et al. (1940C).

11) Effect of feeding expeller copra cake as a protein source

in broiler ration on iscnitrogenous replacement of Til

cake (red) at different levels on crowth and feed

efficiency :

Objective : An dattempt wds made to stucy the effect
of feeding expeller variety of copra cake as a protein source
on 1sonitrcgenous replacement of red til cake at different

levels on the growth and feed efficiency of brocilers.

Experimehtal design :

Eighty, cay-o0ld *'HUBBARL' broiler chicks were collec-
ted from nramba¢ Hatcherles, Calcutta. The birds were indivi-
dually weighed, wing bandecd anc dist.ribute;:in four groups of
twenty chicks each. Each group was further sub-diviced into
two replicates having 10 chicks in each replicate. One c¢group

wa8s fed with control diet, whereas other groups were fed with

experimental diets as mentioned below :

Group-1 (T s Control diet containing 10% red til cake

1)
Group- 2 (Tz) 3 20% protein of red til cake present in the con-

trol ration was replaced by expeller copra cake.
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Group- 3 ('I‘3) 3 40% protein of red til cake present in the
control ration was replaced by expeller copra

cake.

Group-4 (T4) s 60% protein of red til cake present in the con-

trol ration was replaced by expeller copra cake.

The addition of extra amount of copra cake in the
experimental diets due to its low protein content in compari.
son to red til cake was adjusted by lowering the amount of

tQpioca milk resicue (TMR) in respective diets.

The composition of broiler starter and finisher

rations were furnishes in Table 2.2 and 2.3 respectively.

Experimental pericd

uration of this experiment was upto 6 weeks of age
of broilers, of which first 4 weeks were fed with broiler

starter diets and the last 2 weeks were fed with the broiler

finisher diets.

Parameters studied :

The following parameters were recorded quring the

experimental period.
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Table - 2.2 Composition of broiler starter ration with differ-
ent levels of expeller copra cake (percentage)

Ingredients Control 20% 40% 60 %
ration replace- replace- replace-
ment ment ment
(Tl) (Tz) (Ta) (T4)
Basal :
Maize 57 .00 £7 .00 57 .00 57 .00
Tapioca milk resicdue (TMK) 3.00 2.20 1.40 0 .60
Soyabean meal (yellow) 14.90 14.50 14.50 14.50
Til cake (redq) 10 .00 8.00 6.00 4.00
Copra cake (expeller) 0 .00 2.80 5.60 .40
Fish meal 12.00 12.00 12.00 12.00
additives: .
Dicalcium phosphate ( LCP) 1.500 1.500 1.500 1.500
Mineral mixturel?) 1.705  1.705  1.705  1.705
Trace mineral mixture( 2) 0 .045 0.045 0.045 0.045
Choline chloride (50%) 0.200 0.200 0.200 0.200
Rovimix 33203( 3) 0.025 0.025 0.025 0.025
Rov ibe! 4) 0.025 0.025 0.025 0.025
Crude protein ¢(on IM basis) 22.26 22.24 22.22 22.20
Calculate ME (KCal/kg) 2726.25 2728.54 27268.83 2729.12

(1) Composition mineral mixture (in percentage): G -~ 28.00%

P- 5.00% Mg - 0.025% Fe - 0.6% 2n - 0.21%, Cu - 0.01%

@ - 0.005%, NaCl - 10% Mn - 0.25% I - 0.001%.
(2)Composition of trace mineral mixture : Mnso4,H 0 - 22.00 cms,

2
I-’e2&)4,7H 0 - 15.00 gms, ZnCO3 - 6.00 gms, 01804, 5H.0 - 2.00¢ms

2 2

(3) Composition of Rovimix A32D3 8 Each ¢m of the product contain.
ed: vit.a - 40,000, I.U., Vit. B2 - 25 mg, V:l.t.D3 -~ 5,000 I.U.

{4) Composition of Rovibe - Each gm of the product contained :
vit B, ~ 4 mg, Vit Bg - & mg, Vit B,, - 40 Wg, Niacin - 60 mg,
Cz - Rntothanmate - 40 mg and Vit.C . 40 mg.
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Table - 2.3 Composition of broiler finisher ration with ciffer.

ent levels of expeller copra cake (percentage)

Ingredients ' Control 20% 40 % 60%
ration replace- replace. replace-
ment ment ment
. ( Tl) (Tz) (T3) ( T4)
Basal
Maize 59 .00 39 .00 59 .00 59 .00
Tapioca milk resicue (TMR) 3.00 2.2C "1.40 0.60
Soyakbedn meal (yellow) 12.50 12.50 12.50 12.50
mil cake (red) 10 -00 8.00 6 .00 4.00
CQopra cake (expeller) 0.00 2.80 5.60 8.40
Fish meal 12.00 12.00 12.00 12.00
Additives :
Licalcium phosphate ( DCP) 1.500 1.500 1.500 1.500
Mineral mixture( 1) 1.705 1.705 1.705 1.705
Trace mineral mixture!? 0.045 0.045  0.045  0.045
Choline chloride (50%) 0.200 0-200 0.200 0.200
Rovimix aB,D,{?) 0.025 0.025 0.025 0.025
Rovibe( ¥ 0.025 0.025 0.025 0.025
Crude protein %(on IM basis) 21.46 21.44 21.42 21.40
Calculated ME (KCal/kg) 2743.25 2743.54 2743.83 2744.12

(1) Composition mineral mixture (in percentage): Ca - 28.00%,
P- 5.00% M - 0.025% Fe - 0.6%, 2Zn - 0.21% Cu - 0.01%,
@ . 0.005% NaCl - 10% Mn - 0.25%, I - 0.001%.

2O - 22.00 gms,

(2 Composition of trace mineral mixture 3 Mnso4,H

. (‘3)Oomposition of Rovimix ABZD3: Each ¢m of the product contain-
ed; vit.a - 40,000 I.U. Vit B, - 25 mg, Vit.l;)3 - 5,000 I.U.

(4) Composition of Rovibe - Each gm of the product contained :
vit B, - 4 mg, vit B, - & mg, VitBlz- 40 ug, Niacin - 60 mg
Ca - Rantothanate - 40 mg and Vit.C - 40 mg.
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a. Initial body weight of all the experimental birds indivi.
dudlly at the becining of the experiment fcollowed by
weekly intervals durin¢g the entire experimental period

of 6_weeks.

! .
b. «average total body weicht gain per bird per group das well

as weekly weight gain per bird.
c. Weekly feed consumption per bird.

d. Total feed consumption per bird for the entire experimen_

tal period.

e. Feed efficiency ratio (FER).

I1I. Effect of feeding copra cake on cut-up parts, slaughter

characteristics and organs of broilers :

Objective To study the effect of feeding copra

cake on carcass quelity and cut-up parts of broilers.

Slaughtering method :

Four birds of each group at the end of experiment
(at the age of 44 days), were starved over night to empty
their crops and sacrificed for cut-up parts and haematological
studles. During starvation, water was supplied ad-libitum.

Before slaughtering body weight of the birds were taken
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carefully to obtain eviscerated percentage. wWeight of differ.
ent cut-up parts, including organs were taken to obtain percen.
tage Of cut-up parts as compared to eviscerated weight, and

organ weight as comparea to percentage of live weight.

The birds were slaughtered by stunning method (i.e.
by detouching atlanto-occipital joints) and allowed to bleed
til]l death. Blood samples were oollected in the test tube for
haematological studies. Subsequently, the bilrds were dressed
by removing the feathers, skin and wings partly. The feet
were removed at the hock joint and wings at the Carpo-metacarpal
joint. 4 cut was made below the keel bone to separate the
viscera. Inedible offals like intestine, spleen, lungs, trachea,
esophagus, genital tract, etc. were removed. Giblets consisting
of heart, liver and gizzarc were also cleaned and weighed to

obtaln giklet percentage as well as eviscerated percentage.

The eviscerated carcasses were used for the measure.
ment of percentage of cut-up parts like breast, neck, wing ,
trunk, thigh and drum.stick. The thigh were removed at the
junction of ileum, the wings were separated at the junction of
humerus and scapula whereas, the neck was dissected at the

junction of last cervical and first thoracic vertebra.
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Ivy Effect of feeding expeller copra cake on haematology

of broilers

Object : To observe the haematological changes of
broilers, if any on feeding with different levels of expeller

copra cske.,

Methods : For hmematological stucdies, blooad sam.
ples were collected from four birds in each group in the test
tube containing anticoagulent, ethylenediaminetetracetic acid
(EDTA) while slaughtering at the end of 44 days growth trial

and were used for determining the following parameters.

a) Erythrocyte sedimentation rate (ESR mm/lst hour)
b) Packed cell volume (PCV in percentage)

c) Haemoglobin (Hb in gm/100 ml)

Experiment - 2

Determination of metabolizable energy (ME) value of expeller

copra_cake

Object : Much importance has been laid on the ME
value of different feed-stuffs as this measure of energy has
been found to be of practical significance in poultry nutri.
tion. The object of this stucy was, therefore, to determine

the ME value of expeller copra cake.
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Procecure [ry-old 'HUBBARL' broller chicks fifty
in number obtained from arambag Hatcheries, Gilcutta, were:
used in this study. The bircds were weighed, wing banced and
rancomly aistributed in duplicate groups of € chicks each and
put in electrically heateqd, thermostatically controlled battery
brooder with ruaised screen floors, having suitable provisions
for supplying of feed and water. The chicks were fed the re.
ference and test rations from g to 28 days of age. Feed and

water were supplied ad-libitum.

The ME value of expeller copra cake wis determined by
the practical type method as described by Sibbald and Slinger
(1963). The composition of the reference ration used was the
same as reference broller starter ration (diet.Tl) presented

in Table - 2.2.

While preparing the reference diet every efforts were
made to meet the requirements of protein, energy, minerals and
vitamins. The test rations were formulated from the reference
ration by substituting the expeller copra cake, for part of the
basai portion of the reference ration on weight by weight basis.
The additives portion was kept constant for all the diets. The

levels of substitutions of expeller copra cake were 20% and 30%.

Liet - A : Practical type reference ration.
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Liet . B 3 Copra cake (expeller) replaced 20% of the basal

portion Of the practical type reference ration.

Clet - C : Copra cake (expeller) replaced 30% of the basal

portion of the pfactical type reference ration.

Proper grinding anc thorough mixing of various ingre_
dients of basal fractions were ensured in order to prevent
pick and choose of a particular ingredient by the birds. The
additive portion was directly grounded as required and mixed
with the ration thoroughly to ensure complete and uniform

mixinc while preparing the diets.

The metabolic trials were c¢onducted for three days
on 26th, 27th and 28th day of age 0f the birds during a four
week experimental period employing total collection technique.
Excreta samples were collected at 24 hours intervals and three
24 hours collections from each replicate were pooled and main-

tained in the frozen state untill processed for analysis.

Processing of excreta :

The pooled excreta samples were thoroughly mixed with
the addition of a solution of 2% HCl containing cuso4. The
samples were then dried in an electrical oven at 75-80°C for
72 to 80 hours. The dried materials were then esposed to the

atmosphere overnight and weighed. It was subsequently ground
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for further analysis. The procedurs dadopted for proximite ana-
lysis of feed anc excreta were the same as recommended by AOAC
(1975). The gross energy value of feed and excreta were deter.
mined by chemical composition multiplying by atwater's Physio.

locical fuel walues.

The method for calculation of classical ME values for
experimental diets was that of Sibbald et al. (1960); the
nitrogen corrected ME values were that of Hill et al. (1960);
while the ME values of test ingredient wds found out by the
method as applied by Sibbald and Slinger (1963) for practical

type diets.

Statistical Methodology :

All the data developed here were subjected to statis-
tical analysis by one way analysis of varlance as per Snececor

and Ochran (1967).
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RESULTS ANL CLCISCUSSION

PART - I

Stucies on Jangli badam (Sterculia foetida)

Experiment - 1

Eveluation of Expeller ver iety of Jangll badam cake in broilers

I) Chemical composition of Jengli badam cake (Expeller)

The chemical composition of expeller veariety of Jangli
badem ceke was cone to assay its nutritive value as well s&s
feasibllity of its use in broiler ration. The chemical compo-

sition is presented in Table - 4.1

Table 4.1 Chemical composition of expeller jengll badam cake

(on percent dry matter basis)

Nutrients Percentage
Dry metter (DM) 93.10
Crude protein (CP) 8.51
Ether extract (EE) 6.01
Crude fibre (CF) 19 .92
Total ash (TA) 4.59
Nitrogen free extract (NFE) 60 .97
Calcium (Ce) 0.28

Phosphorus ( P) 0.54




From the Table 4.1, it was evident that the crude pro-
tein, ether extract, crude fibre, total ash, nitrogen free
extract, celcium end phosphorus contents of Jangli bedam
ceke (expeller) wes 8.51%, 6.01%, 19.92%, 4.59%, 60.97%, 0.28%
and 0.54% respectively. From the chemicel composition, it is
evident thet Jangli badam cake is rich in NFE contents and
thereby may be used &s &n enercy rich feed ingredient, though

its CF content is also somewhat higher.

1I) Assessment of feeding velue of Jangll badam cake

(expeller) in broiler ration ;

This experiment was conducted to find out the effect
of expeller Jangli badam cake &t different levels of inclu-
sion by replacing basal portion of the ration for determin.
ing its feeding value on the basis of growth and feed effi-
clency of broilers. This growth study in broller chicks
were carried out upto 8 weeks of age and the data are presen-
ted in Table - 4.2, Fig. 4.1, while Zppendix Tecble - 4.1

shows the weekly growth pattern of experimental birds.

(a) change in body weight

The average body welghts of day-olc broiler chicks
of the experimentsl birds are 35.50 4 0.62, 37.15 4 0.74,

36.45 4 0.87, 38.20 4 0.64 and 35.77 4 0.72 gm in groups
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Fig.44 Average weekly body weight of
broilers feeding at different levels
of jangli badam cake (expeller)
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T, (Control), T, ( 10% replecement), T, (20% replacement), T,

( 30% replecement) and ’1‘5 (40% replecement) respectively.

#l1l the bircs of group T3 (20% replacement), T4 (30%
replacement) and T5-(40% repl acement) showed the sign like
loss of eppetite, weakness of the legs, disincline to move,
lower their head and arops wing anc feethers (Plate - 4.1)
and ultimetely diec¢ within 6-9 days after starting the experi.
ment so that no data is available for final body weight
whereas 75% of the birds of group - T2 died within 56 days of

experimental period.

The weekly body welght of T1 {Control} and T2 (10%
replecement) groups have been presentec in Fig. 4.1 and
Appendix Table 4.1. The diagrem showed thet the body weight
of T2 group (with 10% expeller Jangli badam cake) was less
‘than the control throughout the experimental period which

might be either due to some growth depressing f&actor or due

to the low protein content of the ceke.

The average final body welghts after 8 weeks of expe-
rimental period were 1517.50 ¢ 33.69 &and 609.16 4 77.13 gm in

groups T1 {control) and T2 (20% replecement) respectively.

The date (Table - 4.2) on stctistical analysis reveal-
ed highly significent (P / 0.01) differences between T1 and

T2 groups.



) )\"‘\ ,
N

Plate 4.1 Control and trested (T4) birds after

3 deyvs of experiment
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(b) Mortality percentsge of the birds :

It hes alreedy been stated earlier that in groups

3¢ T4 and TS

deys of starting the experiment whereas 75% bircés of T2 diec

T all the experimentel birds died within 6-9
within 56 deys of the experiment. The mortzlity percentage
of birés are presented in Table - 4.3 while Fig. 4.Z shows
the grephical representétion of the same.

Remeining live birds of T2 showed the symptoms 1ike
loss of eppetite, poor growth and emacistion, ruffled feath-
ers, incoorcéination of gait, peleness of comb and wattles.
These symptoms might be due to presence of toxin/deleterious
substences in the expeller Jangli badam ceke. At higher
level of inclusion ceusing 100% mortelity of the birds within
short time as in case of ¢roup - T3, T4 anc T5 . Subsequently
at lower level &s in case of group T2 (10% inclusion) causing

75% mortelity and live birds showec the symptom of toxicity.

(c) Effect on feec¢ consumption

The date on feed consumption of T1 and T2 groups elong
with their statistical analysis have been presented in Table-

4.2, Appendix Table - 4.2 and Fig. 4.3.

It was observed from the Table 4.2 that total feed

consumed (in gm) per bird were 3938.23 4 60.52 and 1796 .60
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Fig.43 Average weekly D.M. intake of
broilers feeding at different levels
of jangli badam cake (expeller)
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in group T1 end’Tz respectively cduring the entire experimen-
tal period of 8 weeks. The higher feed consumption control
group (Il). It might be duve to lower paletezbility unaccepti-
bility of the expeller Jancgli badam ceke.

The feed efficiency retio of Tl ana TZ groups were

found to be 2.66 and 3.14.

The poorer feea efficiency of T. group might be due to

2
the factors already mentioned earlier while discussing total

feed consumption.

Experiment - 2

I) Chemical composition of Jangli badam oil

To ascertain the feasibility of Jancli badam oil 1n
broiler ration, chemical and physicel anelysis of the pure
5il were carried out to determine the guality in respect of
edibility. Physically the colour and flavour was just like
mustard oil but specific gravity of the oll was somewhat lower

than that of mustard oil.

Number of standard assays which were helpful in charac-

terizing the 2il has been presented in Table - 4.4.
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It is evident from the Table 4.4 that the saponifica-
tion velue of the 0il which is inversely correlated with the
average chein length of the constituent fatty acids was 187.
Seponificetion value of other 5ils like groundnut oil, olive
0il, repeseec 02il, coconut oil were 186-196, 185-196, 168-179

246- 268 respectively.

Tzble - 4.4 Physico-chemiczal constants of pure jangli

badam o1l
Standard assays Results
Refractive index at 40.0°C 1.4670
Butyro.refractometer reading at 40.0°C 61.7
Iodine velue (wijs) 142.5
Seponification value 187 .0
Unsaponifisble metter 0 .58 percent
Free fetty acid as oleic acid 1.75 "
Moisture and wvolatile matter 0.05 "
Zellier test (Turbidity temperature o
icetic acia method) 16.0°C
Flash point 270.0°%¢
Test for rancidity Negative
Test for castor oil Negative
Test for mineral oil Negative
Test for sesame oil Positive

Polybromide test Negative
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Ibcine velue (&n estimete of the relative amounts of
unssturated fatty scids in the triglyceride molecules of the
fst) of the Jangli badam 0il was 142.5. Iodine value of
other 0ils like groundnut oil, olive oil, repeseed oil, coco-

nut oil were 83 - 105, 77 - 95, 94 - 105, 8 - 9.5 respectively.

Fetty acids composition of the Jangli bsdam oil are

presented in Table - 4.5

Table - 4.5 Fatty acids composition of Janglil badam oil

{in percentage)

Name of fatty acids Percentage
Palmitic (RT -~ 1.77) 12.470
Stearic (RT - 2.68) 3.747
QOleic (RT - 2.87) 4.444
Linolenic (RT - 3.07) 8.514
Linoleic (RT - 3.38) 16 .925
11 Eicosenoic acid (RT - 4.76) 9.701
Erucic acid (RT - 8.14) 1.660
Behenic acid (RT - 6.15) 6.089
Arachidic (RT - 4.76) . 9.700

Unidentified fatty acid (RT - 7.24) 1.707




66

It is evident from Teble - 4.5 that the Jangli badam
01l contains 12.47% palmitic ecic, 4.444% oleic acid and
8.514% linolenic which are not desirable characteristics of an
edible 0il as most of the edible olls cantein 4-5% palmitic
acid, about 10% olelc acla and 16-17% linolenic acid. Behenic
ecid is most undesirable fatty acid of an edible oil but
Jangli badam o0il contain about 6.089% behenic acid. This
might be the another cause of non-edibility of this oil. This
0il also contains 1.707% of an unicentified fatty acid which

mey also play some role for non-edibility of the oil.

I1I) Assessment of feeding value of Jangll badam oil in broiller

finisher diet

As expeller veriety of Jangli badam cake ceuse partial
mortality at 10% inclusion ana 100% mortalicy &t 20, 30 and
40% levels of inclusion replecing basal portion of the refer-
ence reation (Experiment.1), the present experiment was conduc-
ted to find out whether the toxin/deleterious factor(s) is/are
present in the oil portion of the cake or elsewhere. The
effect of feeding pure jangli beadam o0il by mixing with feed
at specific levels on growth, feed efficiency and mortality of
broilers were also studied. This experiment was carried from

4 to 8 weeks age of the birds.

The data on growth study are presented 1n Table - 4.6

Appendix Table - 4.1 and also in Fig. 4.4
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Fig.44 Average weekly body weight of
broilers feeding at different levels
of pure jangli badam oil
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a) Change in body weight :

The average initisl body weight of broiler at 4th
week of ege were 4¢82.47 + 19.35, 498.21 + 12.84, 508.33 ¢
17 .05, 493.20 4 13.26 anc 502.00 4 10.60 gm in T1 (Control) ,
T¢ (contein 5.6 gm oil/kg ration), T7 (contain 11.2 gm oil/kg
ration), 'I‘8 (contain 16.8 gm oll/kg ration) and T9 {contain

22.4 gm 0il/kg ration) respectively.

The average final body weight after 8 weeks were
1517.50 + 33.69, 1046.30 + 24.30, 935.00 % 27.73 and
852.50 ¢ 27 .42 in Groups T, Tg, T ana T8 respectively.
All the birds of T9 group were died within 14 days after
starting the experiment. The average weight gain from 4.3
weeks of age of the birds were 1035.03 3 45.66, 548.09 + 19.61,
426.67 4+ 18.53 and 359.30 4+ 28.58 in Tl' Tg. T, anc Tg res-

pectively.

On statistical analysis of the data it may revealed
that the finel body weight/gain in weight of T1 (control)
was significantly higher (P / 0.0 1)‘ than that of T6' ‘1‘7 and

T This type of growth depression effect of the jangli

8.
badam o0il might be due to presence of some unidentified

toxin/deleterious factor(s) within the oil.
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b) Mortality number of biras :

It has been oObserved from Table 4.7 &s well as from
Fig. 4.5 that the inclusion of 22.4 gms of oil/kg ration(‘rg)
cause 100% mortelity of the birds within 2 weeks after sta-
ting the experiment, wherees inclusion of 5.6 gm (TG)' 11.2 gm
(T7) and 16.8 gm (TB) of Jangll badam o0il per kg of broiler
finisher ration caused 10, 20 and 70% mortality in respective
groups probably due to presence of some toxin/deleterious sub.-

stance(s) within the oil.

Table 4.7 Mortality percentage of broilers feeding at

different levels of pure jangli badam oil

Group e in weeks
5th week 6th week 7th week 8th week Total % of
mortality

1 (Tl) 0.0% 0.0% 0.0% 0.0% 0.0%

é ('1‘6) 0.0% 0.0% 10 .0% 0.0% 10.0%

7 (T.,) 0.0% 0.0% 10.0% 10.0% 20.0%

8 (TB) 0.0% 10.0% 20 0% 40 .0% 70.0%
-9 (Tg) 0.0% 30.0% 70 .0% - 100 .0%

c) Effect on feed consumption and feed efficiency in different

treatments :

The data on feed consumption and feed efficlency are

also presented in Table 4.6. whereag average weekly feed



Fig.4.5 Mortality percentage of broilers
feeding at different levels of
pure jangli badam ail
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consumption have been presented in Appendix Teble - 4.2 and

Fig. 406-

It is observed from Teble 4.6 that total feed con-
sumed (gms) per bird of'Tl, T6' T7 and T8 were 2985.22,
2138.50, 1947 .90 and 1746.93 gms respectively during the

entire experimental perioa from 4.8 weeks.

It was observed that the birds of control group
(Tl) consumed more amount of feed than that of groups T6' T7

and T, and the birds of T, (containing 16.8 gm oil/ky of ration)

8 8
consumed lowest amount of feea than the other treated groups.

It is also evident from the same Table 4.6 thct there

is @ decreesing trend of feed intake with the increasing level

of o1l in the ration.

Feed efflciency retio in Tl' T6' T7 and T8 were 2.88,
3.90, 4.57, 4.86 respectively which epparently shows that the
FER 1s lower in '1‘1 and Tg groups as compared to T7 and T8.
The data could not be compared statistically &s there was no

replications in these groups.

This type of effect on growth and feed efficiency of
broilers might be due to the presence of some unidentified

toxic/deleterious substance(s) in the oil.



Fig.4.6 Average weekly D.M. intake of
broilers feeding at different levels
of pure jangli badam oil
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III) pathologicsl study on vital organs of broilers after

feecing expeller jsngli badam cake and pure oil

Pathological study was carried out to observe the
effect of feeaing expeller jangli badaem cake and pure oil at
different levels on vital orgens (liver, kidney and heart)

of broilers.

In the present investigation remarkable gross chan-
ges were observed in vital organs. All the dead birds of
30 Ty T5 showed petechial hemorrhage in sub.-cutis
and in different serosal coverings. Gall bladder was highly

groups T T

enlarged 2-3 times than normal in group T8 and T9 groups. All

the live birds of groups Tz, Tge T7, T8 showed pale colouriza-
of liver (Plate - 4.2) and heart and kicney was hyperemic.
These chenges were observed in isolated places at lower level

of inclusion whereas the whole organs are found to be affec-

te¢ at higher level of inclusions.

The section of the liver showed cosgulative necro-
sis of the parenchyma in limited places. The necrosis was
seen mostly towards the centrzl vein (Plate ~ 4.3) in case
of lower levels of inclusions of cake or oil. But at higher
level of inclusiohs,ﬂthe section of the liver showed massive
coagulative necrosis. The necrosis was observed towards the

central vein as well as the peri-portal areas.



ooy
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Flate 4.2 20% jengli becfam cake fed broiller showing
internel orgens. The liver was psle in colour

Flate 4.3 GSection of kroiler liver showing cosgulative
necrosis fea szt 20% jangli badem cake, 450 X H& E.



The section of the kidney showed congestion ana
coéguletive necrosis in tubule &ano glomeruli (Fig. 4.4) in
uifferent places at lower levels of inclusion of ceke or oil,
zut at higher level of inclusion, the sectiosn of the kicney
showed messive cdeguletive necrosis both in tubule anc glome.
rulli (Flete - 4.5 and Plete -~ 4.6) at higcher level of inclu-

sions of coke or oil.

The section &£ the heart showed coagulctive necro-
sis in isolated places at lower level of inclusions but at
higher levels of inclusion, the section of the heart showed

massive coagulstive necrogis.

From the ebove experiment, it may be concludea that
the inclusion of jengli bedam ceke or 5il in broiler ration
caeuse pathologicel changes of liver, kidney and heart.

These chenges might be aAue to toxic/celeterious subst=nce(s)

present in the J5il portion of the cske.



Plate 4.4 Section of broiler kicney showing congestion
and cocgulative necrosis in tubule ana
glomerull fed &t 20% jangll biédem ceke, 100 X H& E

o L W Ny
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Flate 4.5 Sectilon of brodler kidney showing massive
coagulative necrosis fed et 22.4 gm of pure
janyli badem oil/kg diet, 100 X H& E



Flete 4.6 Section of Lroller kicney showing messeive
coegulctive necrosis fed &t 22.4 gm of pun.-
jengli badam oil/kg diet, 450 X H & F.
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PART - II

STULIES ON EXPELLER VARIETY OF COPRA (Cocds nucifera)

CXE IN BROILERS

Experiment - 1

Feeding value of expeller Copra cake in broilers

I) Studies on the chemical composition of expeller variety of

copra (Cocos nucifera) cake

The chemical composition of expeller varilety of copra
cake was compared with that of red til cske as well as to
assess 1ts nutritive value as a vegetable protein source. The

chemical composition is presentea in Table - 4.8.

Table - 4.8 Chemical compos ition of expeller copra cake and

red til cake {(on per cent ary matter basis)

Nutrients Expeller copra cake Red til cake
Lry matter (DM) 91.73 91.07
"Crude protein (CP) 23.05 32.53
Ether extract (EE) 12.75 9.28
Crude fibre (CF) 9.39 17 .21
Total ash (TA) 5.16 11. 11
Aclé insoluble ash (AIA) 1420 6.23
Nitrogen free extract (NFE) 49 .05 26 .87
Calcium (Ca) 0.23 1.93

Phosphorus ( P) 0.62 1.63
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It is evicent from Tabls - 4.8 that the crude protein
(CP) of expeller coprea (23.05%) is less than that of red til
cake (32.53%) whereas the ether extract (EE) content (12.75%)
is slightly higher than that of red til cake (9.28%). Crude
fibre content of expeller copra ceke (9.39%) was about half
than that of red til cake (17.21%), Nitrogen free extract ( NFE)
cantent of expeller copra cake (49.05%) was about 2 times more

thaar that of red til ceke (26.87% .

Further, the higher total ash cantent of red til cake
indicates its richness in mineral contents which is clear from

its higher calcilum and phosphorus levels.

II) Effect of feedling expeller copra cake as_a protein source

in broiler ration on isonitrogenous replacement of til cake

(red) at different levels on growth and feed efficiency

This experiment wes conductea to find out the effect
of partizl replacement of copra cake (expeller) protein as a
substitute of red til cake protein at different levels of inclu-
sion in broiler's ration. The experiment was carried out for a

period of six weeks.

The data on growth are presented in Table - 4.9 Appen-

dix Table 4.3 and Fig. 4.7.



75

*(60°0 7 d) At3ueoyrITubys

I3FITP IOU Op uumnTod 3wes ayl urulrtm 3dyaoszadns awes aya Hurresq sanTRA abexeay
€EGT 2 gh-v¥8C GT*T2€1 GB8°COotT oL TV q
96°Z0rF L6°SH¥F zg sy ¥ v Lo OF v
Hﬂznm..m:.m L8 869C nmmm.obmﬂ €6°BIET sq°CY b
€£L0°2 L2 £ss2 09°T¢€ZT 00°S &ZT oveey ¥
oro-2Z 60°2592 L9 6621 ZHeTVeT SLTV g
15°62 ¥ €z+zy ¥ v6 Ty F LLe of €
TN q Z0°9T 92 nm.moéomﬂ Zh°90tT geE*TY
00T°2 v 6° 6LST (A A TAAS v T (2T oo*evy v
896" T 96°T 892 €6°C9ET 86° 90%T se'th g
96°€€ F 99°c€¥ ¢gec ¥ or-t¥ z
TTN nmmo.m 66° 62 LZ bZEPET 0S° LBET LzZve
660°2 zorsLLz © S EZET €7 ° 89€ET 8S°¥¥ ¥
cLZ*2 oL 29t ¥9°9sTT tve 6611 og-Zv g
syo- oF zzeez ¥ T8'sE ¥ 68°6€ ¥ 89° OF I
TIN jege-e LZ° 9652 Unmo.oo: 6E° 60T 0 4 I
[ A2 A v 8° ¥ 98l TVP*GSLIT Ee- 612t 6ty ¥
(wb) (wb) (wh) (wb) (wb ) (wb)  (wB). (wb)
oFa3ex pauns sameq
% Adousto -uod ugeb *3Meq 1273 938>
L2171 “1338® * any paaz * aAy ‘3meq * aay Teury caay -—fur “FT dno
-23 IO paad dncxo Te30g dnoxm™ - aAy dnem T\ ‘I caay —day ~19
SI9TTCIq FO ADUSTOTIFI peaz
pue YaMmoahb uo STIaAdT WLISFITP ae (rarradxa) a0 =2ixdoo Lurpaaz Jo 210233F 6y = oTqel



Fig.47 Average weekly body weight of
broilers feeding at different levels of
copra cake (expeller)
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a) Change in body weight

The average body weight of cay-0ld broiler chicks of
the experiment were 43.36 + 0.68, 44.27 4+ 1.10, 42.38 4 0.77,
42.55 £ 0.74 gm in T1 (contral), T2 (20% replacement), T3

(40% replacement) ana T4 (60% repleacement) respectively.

The average final body weight of experimental birds
after six weeks were 1209.39 ¢ 35.89, 1387.50 4 33.85, 1306.42

4+ 41.94, 1318.93 4 45.82 gm in respective groups.

The average weight gain in 6 weeks were 1166.03
35.81, 1343.24 4 33.66, 1264.05 % 42.23, 1276.38 4 45.97 gm in
Tl‘ Tz, T3 and T4 respectively.

The date (Teble-4.9) on statistical analysis revealed
thet the effect of verious treatments exhibited highly signi-
ficant (P / 0.05) differences among aifferent groups.

The final body weight as well as gsin in weight of T2
(20% replacement) was significantly higher (P / 0.05) than
that of Tl {control). The T3 and T4 groups attained better
body welght/weight gain as compared to control (Tl). This
increased body weight gain might be due to lower crude fibre,

higher lipid content as well as lower acid insoluble ash con-

tent of copra cake leading to better utilization of nutrients
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with particular reference to energetic efficisncy. This has
been amply reflected in better ME value of copra ceke (1.914
KCzl/gm) &s notea in this investigation which is higher thean

red til cake (1.505 KCal/gm) as reporteG by Banerjee et

P
Q .
—

(1974) .

Panigrahl (1992) has also reported that body weight
gain is significantly affected by lipid contents of copra meal.
High l1ipid content of copra meel might be the cause of better
growth performance of treated groups then that of control.

Til cake has also been reported to contain considerable amount
of phytate which aaversely affects the nutrient utilization
through G.I. tract whereas Momongan et al. (1964) suggested
thet coprea meal does not contain any toxic or growth depress-
ing fector. It might be the asnother csuse of better growth

performence of treatment ¢groups.

Scott et sl. (1969) reported that copra meal is defi-
cient in lysine and methionine. Levencre have also (1976) re.

ported that coconut cake is deficient in lysine and histidine.

The interesting characteristic of the present investi.
gation showed that as the level of inclusion of copra cake in.
creased, the growth response decreased. The decreased growth

response although numerically better than the control might be
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aue to lower amino-acid content interms of lysine and methio-

nine in particular.

b) Results on feeda consumption and feec efficiency in

different treatments

The results on feed conpumption and feed efficiency
of feeaing differznt levels of copre ccke (expeller) are pre-
sented in Table-4.9 &nd Fig. 4.8 whereas aversge weekly feed

intake heve been presented in ippendix Table 4.4 and Fig. 4.9.

It is observed from Table 4.9 that total feed consu.

med per bird of T_, T,, T, and T4 were 2596.27 4 22.22, 2729.99

1 "2 73
+ 33.96, 2616.02 t+ 25.51 end 2698.87 + 102.96 gms respectively

auring the entire experimentcl period of 6 weeks.

On critical observation it may be noted thzt T2 con-

sumea the highest amount of feec during the experimental period

followec by T4, T3 anc Tl' However, on statistical anelysis

no significent cifferences were observeéd in totzl feed consump-

tion among various treatments.

It is observed from Appendix Table 4.4 that birds of

T2 and T3 groups have consumed more feed in 6Eh week in compa-

rison to 5th week whereas birds from T1 and T4 groups have con-

sumed more feed in 5th week in comparison to 6th week.
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The feed efficiency retis were 2.227 4 0.045, 2.003 +
0.066, 2.070 4 0.030 &na 2.113 + 0.040 respectively in groups
g end T, .
T, T, Ty end T,
On statistical analysis feea efficiency showed signi-
ficant (P / 0.01) differences emong the treeted groups. T

2

end T3 groups showed significantly better feed efficiency

than thet of Tl (control) ana T4 groups.

The performance of broilers indicated that expeller
copra cake coulc safely be included in the diet upto & maximum
level of 8.40% (as studied here) in the total ration replacing
60% red til cake nitrogen of reference diet with the advantage

of higher weight gain and better feed efficiency.

Sarker ané Banerjee { 1987) have also reported that
ceoilec¢ copre ceke coula safely be included in the diet of
upto @ maximum level of 8.58% replacing 20% deoiled grounénut
ccke nitrogen of reference diet. The result of this experi-

ment is in close agreement with that of Sarkar and EBanerjee

(1987).

Panigrahi et al. (1987) found that there were no signi.
ficant difference in 7 week body weights of chickens fed on the

control diet and diets containing copra, 125 and 250 gm/kg.
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I1I) Effects of feecinc copra _cake_at different levels on

cut-up parts, slsughter charecteristics &end vital

orgens of kroilers

The object of this study was to examine the slaughter
paremeters >f broiler on feeaing expeller variety of coprs
cake st cifferent levels. Four kirds from each group (one
male andé one female from each replicate) were sleughtered for
this purpose after termination of growth study on 44 days of

age. The following paremeters were studied.

a) Cut-up parts : (expressed as percentage of eviscerated weight)
1) Neck weight, 2) wing welght, 3) leg weight, 4) Breest

weight &and 5) Back weight.

b) Sleughter characteristics :
1) Live weight, Z) Eviscereted weight

3) Giblet weight (percentace of live weight)

c) Vitel orgens : (expressed &s percentege of live weight)
1) Liver weight, Z) Heart weight, 3) Kidney weight,
4) Pancreas weight, S) Spleen weight, é) Glzzard weight,

7) Intestinzl weight with its contents.

(a) Cut-up perts :

The asta on cut-up parts are bresentea'in Table 4.10

which showed that the average per cent of neck weight &s on
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eviscerated weight of different groups are 6.34 4 0.22, 7.00

+ 0.30, 7.35 4+ 0.37 and 6.80 + 0.27 in group T, TQ'TS and T,
respectively, the everece per cent of wing weight as on evis-
cersted weicht of different groups are 9.76 4 0.38.9.99 4
0-17, 9.14 + 0.34 anc 9.57 4 0.14 in Tl’ T2, T3 ancd T4 respec-
tively.

The averege per cent of leg weight &s on eviscerczted
weicht ere 30.78 4+ 0.82, 31.77 4 0.35, 31.37 + 0.55 ané 31.08
17 T2, T3 and T4 respectively. The average per cent
of breest weight as on eviscerated weight are 24.52 4 1.71,

+£0.34 in T

24.73 4+ 0.23, 24.36 + 0.83 and 24.96 3 0.74 1in Tl' Tz, T3 and
T4 respectively. The aversge per cent of back weight as on
eviscerated weight are 27.79 t 0.84, 25.65 ¢ 0.53, 26.65 3 0.81

enoc 26.32 4 0.72 in Tl’ Tz, T3 and T4 respectively.

The averege per cent of different cut-up parts welight
2s on eviscersted weight were subjected to statilstical analysis

ané no significant differences were observed among the verious

trected groups.

b) Slaughter characteristics :

The data on slaughter characteristics of broilers in

different trezstment are presented 1in Tasble - 4.11.
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The average eviscerated percentage were 59.47 3
1.15, 62.05 ¢ 1.77, 61.22 ¢ 0.23 and 60.45 4 1.34 In T, T,
T3 and T4 respectively. On statistical analysis insignifi.
cant differences were obtained among the different treat-

ments.

The average giblet weight per cent as on live weight
are 6.54 + 0.20, 5.68 4 0.43, 5.26 4 0.32 and 5.70 1 0.43 in
Tl’ Tz, T3 and '1'4 .respectively. The data were statistically
analysed but no significant differences were obtained among

the various groups.

Thus from the above observations, it may be inferred
that the feeding of different levels of expeller copra cake

have no effect on slaughter characteristics of broilers.

c) Effect on_vital orgams :

The data on feeding of copra cake on vital organs
of broilers in different treatments have been presented in
Table 4.12. The weight of all the vital organs hawve been

expressed as the percentage on live welight.

The average liver weight percentage as on live
welight are 3.37 + 0.17, 3.08 4 0.27, 2.58 4 0.31 and 3.01 %

0.45 in Tl’ Tz, T3 and T4 respectively.
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The average heart weight percentage as on live weight
are 0.65 + 0.09, 0.57 ¢+ 0.07, 0.56 4+ 0.01 and 0.68 4+ 0.06 in

T,, T., T, and T respectively.

¥ "2 73 4

The average kidney weight percentage as on live weight
are 1.14 4 0.04, 1.05 4+ 0.09, 1.06 + 0.05 and 1.03 4 0.06 1in
'I‘ i L]
Tl’ T2' T3 and 4 respectively
The average pancreas welight percentege as on live
welight are 0.30 £+ 0.03, 0.27 + 0.0, 0.29 + 0.02 and 0.27 %

T, and T respectively.

The average Gizzard welght percentege as on live weight
ere 2.35 4+ 0.33, 2.03 £+ 0.1, 2.12 + 0.15 and 2.02 + 0.02 in

group '1‘1, ‘I‘z, T3 and T4 respectively.

The average spleen weight percentage as on live weight
are 0.14 $ 0.01, 0-19 £+ 0.03, 0.18 $+ 0.01 and 0.19 4+ 0.03 in

T b .
Tl' Tz, ‘1‘3 and 4 respectively

The average intestine (with its content) weight percen.
tege as on live weight are 5.64 4+ 0.34, 5.34 4+ 0.33, 5.69 4

0.45 and 5.65 4+ 0.33 in Tl‘ Tz, T3 and T4 respectively.

on statistical analysis no significant difference

among the different treatments of the above pafameters were
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obteined. Thus, from the above observations, it may be
inferred that the feeding of expeller copra cake at differ-
ent levels have no effect on the ratio of vital organs weight

to percentage of live weight of broilers as studied here.

iv) Effect of feeding copra cake (expeller) on hemetology

of brollers :

Some blood parameters of broilers were studied to
ascertein the effect of feeding expeller copra cake at
different levels in the experimental ration and the date
are presented in Teble - 4.13. The Erythrocyte sedimenta-
tion rate (mm/1st hour) as has been obtained here sare
1.300 10-11. 10275‘0-134 1.175 10.10 and 1022510015 in

T T . 1 .

Tl‘ T2, 3 and 4 respect ively
The PCV percent&ge as obtained in the present expe-

riment are 31.88 4 0.72, 33.88 4 1.48, 32.75 4 1.11 and

34.00 £ 1-41 in Ty Ty Ty and T, respectively.

The Hb (gm/100 ml) percentage as has been abtained
here are 7.60 4 0.07, 7.65 4+ 0.07, 7.68 4+ 0.13 and 7.85 ¢

0.22 in T ‘1‘2, T, and T, respectively.

1’ 3 4

All the data were subjected to statistical analysis

and showed no marked differences among various groups.
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Exper iment . 2

Determination of Metabolizable Energy (ME) value of

expeller copra csake

The energy balance data of all the diets employed in
the present experiment are summarised in Table - 4.14 and
Table 4.15. Table 4.14 showed that the classical ME values
of the diet - B and diet - C were 3.0094 4 0.04 and 2.7746
+ 0.03 Kcal/gm respectively which were less than that of the
reference dilet (3.2317 4 0.002 KCal/gm). Table 4.15 showed
that nitrogen-corrected ME values of the dlet-B and diet-C
were 2.8755 4 0.04 and 2.660440.03 KCal/gm respectively which

were also less than that of the reference diet (3.0739 4

0.004) .

The data on the ME values of different diets were
subjected to statistical analysis which showed significant
difference at 1% level (P / 0.01) between diet-A, diet_B and
diet- C both in case of classical ME and nitrogen-corrected
ME, which suggests that ME values may be altered by incorpo-
rating expeller copra cake at 20% and 30% levels in the

ration.

The classical ME values (Table - 4.16) of the test

ingredient calculated at 20% and 30% inclusions of expeller
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Table - 4.16 Classical ME value of test ingredient

Ciets Repli- Classical kverage Average
cate ME/gm of clessical
LM ME/gm of
DM
1 2.3200 2.1200%
Diet B +0 .20
2 1.9200
1.9140
40.206
1 1.8150 a
1.7080
Diet-C 40.11
2 1.6013

ME values bearing the same superscript donot differ

significantly (P / 0.05)

copre cake were 2.1200 + 0.20 and 1.7080 4 0.11 KCal/gm res-

pectively with an average value of 1.9140 4 0.206 whereas

the nitrogen-corrected ME value (Table - 4.17) at 20 and 30%

levels of inclusion were 2.0819 4 0.19 and 1.6956 4 0.09 KCal/

gm with a mean valve 1.8887 4 0.193 KCal/gm.
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Teble - 4.17 Nitrogen corrected ME value of test

ingredient
Diets Repli. N2 corrected Average Avereage
cate ME/gm DM Nz.corrected
ME/gm DM
1 2.2734 b
2.0819
Diet-B 40.19
2 1.8904
1.8887
$0.193
1 1.7832
b
1.6956
Diet-C 40 .09
2 1.6079

ME values bearing the same superscript do not differ

significantly (P / 0.05)

The ME value of expeller copra cake as determined here
is somewhat higher than the ME value (1.190 KCal/gm) of copra
cake (de-olled) reported by lodhi et al.(1975) which might be
due to higher oil content i.e. due to expeller variety of
thils cake. ME values of deolled copra cake as reported by
other workers are 1.540 KCal/gm (Scott et al., 1969) and

1.495 KCal/gm (Sarkar and Banerjee, 1987).



Chapter—5

SUMMARY AND CONCLUSION



SUMMARY AND CONCLUSION

Exper iment§were conducted to examine the effect of
feeding expeller Jangli badan (Sterculia foetida) cake and

expeller copra (Qocos nucifera) in replacement of conven.

tional costly oll cakes in broiler ration with an idea to

prepare economic rations. The salient observastions are

ligsted below.

A. Chemical composition of expeller jangli badam (Sterculia
foetida) cake showed that it contained DM - 93.10% CP -
8.51% EE - 6.01%, CF - 19.92% NFE - 60.97% total ash -

4.59% Ca - 0.28% @and P - 0.54%.

Results on growth study with expeller varilety of
jangli badam cake at 0, 10, 20, 30 and 40 per cent levels of
inclusion replacing basal portion of the ration (groups being
g+ Ty Ty T, @nd Tg
showed that all the birds of groups ‘1‘3, T4 and '1'5 died within

T T

respectively) for a period of 8 weeks
7 days after starting the experiment, whereas 75% of the

birds of '1‘2 died within 56 days of experimental period.
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Live birds of group ~ T_ showed poor body weight gain and

2
wider feed efficlency ratio as compared to control.

Standard assays and fatty acid compositions of
Jangli badam oil revealed that it is some what different

from some of the edible oils like groundnut/rapeseed/coconut.

At the expeller jangll badam cake cause 75% mor-
tality of the chicks at even 10% level of replacement and
100% mortallty at 20, 30 and 40% level of inclusions repla-
cing basal portion of the reference ration, a study was
conducted (from 4th to 8th week of age of bird) to £ind out
whether the toxin/deleter ious factor(s) 1s/are present in the
oll portion of the cake or elsewhere. The study showed that
the inclusion of pure Jangli badam oll cause 10, 20, 70 and
100% mortality in groups T6 (5.6 gms oll/kg ration), T7
(11.2 gm oll/kg ration), T8 (16.8 gm oll/kg ration) and T9
(22.4 gms oll/kg ration) respectively. Treated groups also

showed poor body welight gain and wider feed efficiency ratio

than control.

Pathological studies were performed on the vital
organs of dead and slaughtered birds of all the treatments
(T1 to Tg) having either Jangli badam cake or Janglil badam
o0il which showed massive coagulative necrésis of liver. The

necrosls was seen towards the central vein as well as in
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the periportal areas. Section of kidney showed congestion
and massive coagulative necrosis both in tubules and glo-

meruli whereas that of hearts showed coagulative necrosis.

From the overall results of this experiments, it may
be concluded that some unidentified toxin deleterious fac-
tor(s) 1is/are present most probably in the oil portion of
the Jangli badam. As a result, this cake (expeller variety)

is not at all suitable for inclusion in the ration of broi-

lers.

B. Chemical composition of expeller copra cake showed that
it contailned DM . 91.73% CP - 23.05% EE - 12.75% CF -
9.39% NFE - 49.05% Total ash - 5.76% Ca - 0.23% and

P - 0 062%.

In a growth study with broiler expeller copra cake
was fed substituting red til cake on 1sonitrogenous basis
at the levels of 0, 20, 40, 60 per cent as Tl‘ T2, T3 and
'1‘4 groups respectively for a period of 6 weeks. Average body
weight (gm) gain per bird at 6 weeks of age showed signifi-
cant differences among various groups, being significantly

higher in T, group (20% replacement) than that of '1‘1( control) .

2

The highest dry matter intake was observed in '1‘2

(20% replacement) group whereas wider feed efficiency ratio

was observed in '1‘1 (control) group.
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Studies in carcass parameters of broilers showed that
the incorporation of expeller copra cake even upto 60% level
of substitution of red til cake on isonitrogenous basis 4id
not 1lmpart any significamt effect on dressing characteristics,
cut-up parts and ratio of vital organs to percentage live

we ight of brollers.

The blood parameters like ESR (mm/1st hour), PCV¥%
and Hb (gm/100 ml) also did not show any marked differences

among different treatments.

The classical and nitrogen corrected ME values of
expeller copra cake in broilers at 28 day‘'s of age were found

to be 1.9140 and 1.8887 KCal/gm respectively.

From the above observations, 1t may be concluded that
expeller copra cake could safely be included in the diet of
broilers upto a maximum level 8.40% replacing 60% protein of
red til cake of the reference diet with the advantages of

better weight gain and feed efficlency ratio.



Chapter—6

FUTURE SCOPE OF RESEARCH



FUTURE SCOPE OF RESEARCH

The present investigations were carried out to eva-
ljuate the nutritive potentilsality of expeller jangli badam

(Sterculia foetida) cake and its oil as an energy rich and

expeller copra (Cocos nucifera) cake as a protein rich

feed ingredient in the ration of broilers.

Studies on the expeller variety of Jangll badam cake
showed that it can not be used in the broilers® ration as
such, s0 attempts may be made to include the deoilled variety
of thls cake. The exact cause of toxlicity may also be iden-

tifiled.

From the work on expeller variety of copra cake it
is evident that 1t may be used in the broiler's ration upto
a maximum level of 8.40% replacing 60% of red til cake nitro-
gen on isonitrogenous basis without any deleterious effect
on birds. Aas it has been reported by some workers that

copra cake 1s deficient in some amino-acids particularly
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like lysine and methionine further investigations may
be conducted on the expeller variety of copra cake by

supplementing with these amino acids.
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