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Chapter-I 

INTRODUCTION 



INTRODUCTION 

The over increasirg hUIT'iin population dt a geometric 

ra.te in the developing countries of the world including India 

(Table - 1.1) in compa.r ison to the increase of the food stuff 

at d.n arithmatic rate is the main reason which hds caused a 

'bottle-neck• condition for the availability of nutrients. 

since few decddes, due to greater intensity of natural calamL 

ties (dro~ht, flood etc.) India is confronted with a chronic 

food and thus nutritioOdl deficiency . 

'Dible - 1.1 .Population of India ' 19 51- 1991 

Year .Po pula ti·::m .Decadal growth .H.Ver3ge annual 
exponential 

Absolute Percent growth rate(%) 

l9 51 361,088,090 +42, 4 20,485 +13. 31 1-25 

]961 439,234,771 +77, 682,87 3 +21.51 1.96 

1971 548, 159,6 52 +108,9 24,881 +24.80 2-20 

1981 683, 3:29,097 + 13 5, 169, 44 5 +24,66 2-22 

1991 843,930,861 +160, 60 1, 764 +23-50 2.11 

Source 1 Provisional population totals ( 1991} paper-1, page-21, 

Reg istrd.r general and Census Commissioner, India. 
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If we look into the human health point, it is evident 

tha. t for .;1n adult the rra inti inance requirement is 1 gm of pro­

tein ,I;)E!r kg of body weight ,I;)E!r d.c1y. The minimum protein re­

quirement of a healthy Indian hus been fixed at 50 gm per da.y 

by ICMR, of which 30% i.e. 15 gm should be an.im:ll protein of 

high biologico.l value. The per capita consumption of poultry 

meat per anum is 131 gm ;;&s against 15 )<;g in US/\ c1nd 2.47 to 

5.95 kg in European countries. From this figure, it is quite 

evident that we are alreddy deficient in protain and proper 

a ttent:io n sh:mld be given for increase in per capita. consump.­

tion of pa.rticularly protein rich food llliiterials. The produc­

ti:m of meat, milk dnd eggs in Indid. dS compared to the world 

c1re presented. in Table - 1.2. 

The the number of livestock is highest in our country 

in the world but the per capit.d d.vaila.bility of a.nim.:tl protein 

is not sufficient to- meet up the mini~um requirement. As a 

resul t 1 people are becomin;; more interested in paul try egg 

dnd meat due tl its easy availability because the re-:1ring of 

birds is easier dS comp:t.red to maintenance of other domesticd­

ted livestock. 

R>ultry industry is playing an important role in socio­

Economic Development of small farmers in India. In the global 

efforts to overcome malnutrition and poverty in the developing 



T<=lble - 1.2 Production of t-Eat, Milk and Eggs 

1988 

Beef and veal 
( 1000 MT) 49876 

Buffalo meat 
( 1000 MT) 143 5 

Mutton <i nd lamb 
( 1000 MT) 6 568 

GOd t meat 
( 1000 MT) 

Pig meat 
( 1000 MT) 

Horse meat 
{ 1000 MT) 

~ultry meat 

2249 

66789 

478 

( 1000 r-rr) 37 328 

Total meat 
( 1000 MT) 167882 

cow milk 
(whole, fresh) 
( 1000 MT) 466 209 

B'uffdlO milk 
( 1000 M':') 39006 

Sheep milk 
{ 1000 Ml') 

Goat milk 
( 1000 MT) 

Hen eggs 

8624 

8510 

htlrld 

1989 1990 1988 

50542 61152 232 

1607 1637 290 

6725 6871 148 

2390 2506 378 

67673 69458 357 

490 496 

38283 39862 225 

170857 17 5181 1753 

470612 47 5507 22000 

40196 38580 25239 

8463 8470 

8758 8780 1461 

3 

India 

1989 1990 

234 316 

355 325 

160 162 

385 410 

359 360 

289 319 

1907 2019 

24000 26700 

259 55 23600 

1545 1500 

{ MT) 35522576 35566112 357 58464 1030000 1080000 1100000 

Eggs exclu.. 
diRJ hen 645206 644854 64879 5 

source: FnO Ye<ir Booli.:- 1990, Vol. 44, page 199 - 226. 
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countries, potentiality of poultry fdrmin; hcis been widely 

accepted. It has found a special fc1vour with the rural fc:1rrn.... 

ers because of its ability ~ provide supplementary income 

in the shortest possible tirne, simplicity of operation and 

with not to0 heavy demands on capital resources. With this 

silver linin:J in view, Government of India l<ilmched massive 

poultry development prog ramrnes adopti~ priority plannin:J 

and financial investment (Table - 1.3) for upliftin;l poultry 

production appropriate to the chdng in;; needs of the growing 

population exclusively for the development of rural economy 

and allevidtion of malnutrition problem. 

Table - 1.3 Expenditure on poultry in the five year plans 

Five year plc:1ns 

second plan ( 19 56-1961) 

Third plan ( 19 61- 19 66) 

Fourth plan ( 19 69- 19 7 4) 

Fifth·plan ( 1974- 1978) 

Sixth plan ( 1980-1985) 

~enth plan ( 1985-1990) 

( Rs. Crore) 

Expenditure 
( Rs. crore) 

4-6 

11.5 

35.5 

42.6 

45.93 

source: Indian R:>ultry Industry year book- 1990, page-e. 



5 

This is also evidenced with an annUil production of 

26,000 million {1'-Bsillamony, 1991). India is the fifth lar-

gest egg producin] country in the world. The production of 

eggs has also multiplied about five fold during the last two 

decades, \\'hich is evident from Tdble - 1.4. The production of 

broiler~ has reached: from 4 million in 1971 to 75 million in 

1985. It has been esti.m:lted ttklt 200 million of broiler pro-

duction in 1989 would red.ch 450 million by next five year_s 

(Table- 1.4). Galloping rise in the price and insufficient 

availability of mutton has not only increased the demand of 

broilers but also the broiler meat hds come within the edsy 

reach of the <:~.verage India.ns who hove hitherto consiaered the 

rre<:~.t dS more d luxury th:tn necessity. 

'l'&ble - 1.4 ~g and broiler production (in million) 

---
Year Fqg production Broiler production 

(in million) (in million) 

1971 5,340 4.0 

1977 9, 820 17 .o 

1980 12, 500 30 .o 

1985 16, 100 75.o 

1986 17,300 100 .o 

1988 20, soo 168.0 

1989 23,000 200 .o 

l990 25, 200 240.0 

---
source: Indi<in ruultry Indus try yec1 r boo l<: - 1990 I pa.ge 6-7. 
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It is accepted that poultry production in terms of 

meat or eg<;:;s could be dchi.eved ir. a comparatively shorter ti.-r.e 

but the dVailability of feeds ct economic price is the most 

important pre-requisite for profitable poultry production as 

the cost of conventional feeding dlone dccounts for nedrly 80% 

of to ta.l expenses in poultry farming. The bcilonced feed in:J of 

poultry which has been ~ccredited as the basic founddtian for 

economic and viable poultry·production faces crisis in view 

of acute shor~ge of protein and cereal rich feed stuffs in 

our country. 1iith our over increasi~ human population, it 

.will be more and more difficult to spare cereals for poultry 

feed in; • Hence if the poultry industry is to survive and pro-

gress at the desired r<;lte the competetion between hUBICln be~ 

Q.nd poultry for the same feed must be avoided. The ever incred-

si~ trend in prices of poultry feeds presented in Tdble 1.5, 

is also causing atbottle-neck• in the way of the development of 

poultry industry. 

Table 1.5 Trend in prices of poultry feeds ( Rs .;tonne) 

-------------------------------------------------------------
year Broiler mash layer m::t. sh 

---------------------------------------------------------
1976 
1977 
1978 
1979 
1980 
l981 
1982 
1983 
1984 
1985 
1986 
l987 
1988 

1608 
1855 
1880 
2009 
2227 
2453 
2507 
2621 
2700 
2730 
2813 
2876 
3160 

1224 
1462 
1461 
1551 
1747 
1933 
1973 
2100 
2230 
2322. 
2279 
2289 

_________ 2997____ ______ _ 

source: Indian Rml try Industry year book - 1990, page _ 7 
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considerin:.J the above facts, it is essential to elimL 

nate or minimize tre use of such 1ng redients as are costly or 

are largely used in hurran diets and the nutritionists all over 

the world are now engaged to explore newer feed resources. rlt 

present, extensive ventures are beirg made at various Research 

Institutes dnd ~ricultural Universities for finding out alter­

native feed resources, detection of toxins or incriminatii'X] 

factors in non-traditional feeds <ind developing detoxification 

procedures. Redlising the irnporbince of these subsidiary feed 

resources, Indian Council of .~Qricul tural Researcfh ( ICrtR} have 

also launched N:ltional Coordinated Research project entitled 

•Investigations on the ~ricultural by-products and industrial 

waste materials for evolv~ economic rdtions of Livestock 11
, 

which is functioning throu;; h its 10 centres located in differ­

ent agrocli.m.ltic regions of this country headed by a project 

coordinator from 1967. These centres are erqaged in devisifXJ 

ways and means for incorporation of various agro-industrial 

by-products in the rdtions of livestock to develop various 

eoonornic combinations after identificution of incriminating 

factors, and processirg 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 Y.:hich oil cakes play a very 

crucial role. Oil cakes are the by-products of oil industries. 

India is one of the major oil seed producifXJ countries in the 
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world. The g r::>wth in the oil seeds arrl oil cakes production 

requires immediate attention to bridge up tre gap between 

incre::1s ing ciemand and supply for vegetable protein for our 

livestock. India is perhaps the only country in the world 

having laD;est nwnber of commercicil vdrieties of oil seeds 

such as, groundnut, mustard, rdpeseed, sesame, linseed, castor 

copra, safflower, sunflower, niger, llbhua., koranja, and quite 

a good number of minor oil seeds 1 ike ambadi, Indian kapok, 

rubber seed, watermelon seed, sunhemp seed, I<usum etc. Yet, 

the demand and supply g<:lp in vegetable protein in the form of 

oil cakes ha.s risen to an c:1larmin;; level. ·~ lot of research is 

yet to be done keeping in view the malnutrition, and scarcity 

of oil cakes d t bay. 

Next to food grains, oilseed crops contribute signifi­

cantly to tie agricultural economy of the country. i\t present, 

we have about 19 million hectares under oilseed production, 

accountin; for 11 per cent of the total land under cul tivd­

ti:m, the pr~duction of oil seed is about 12 mill ion tonnes 

ana the average yield is c1bout 65o l<Q hectare, vc.lued at 

Rs. 3, 5000 crores. 

Of the different oilseeds contribut~ to the oil 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 
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of oil cakes is not sufficient clCcordin;l to our requirement of 

poultry feeds. .~ such it Wds felt necessary to explore other 

unconventional oil cake. The groupwise contribution of the 

afores«id oil seeds in respect of area and production may be 

obtained from Table - 1.6. 

Table - 1.6 Contribution of indiv idwl oilseed crops 

C r o p 

1. Groundnut 

2· RapeseedjMus ta rd 

3. Sesame 

4. Sa.fflowe r 

s. Niger 

6. Soyabecln 

7 . Linseed 

e. sunflower 

9. Castor 

% of total area 
under oilseed 

% of tota 1 o ilseeds 
production 

------------------------------------
41.4 

2C .7 18 .g 

13.8 4 .. 8 

3-4 1.4 

10 .a 

100 100 

source: ProceediiiJ of the seminar on oilseeds and fa.rm 
Technology, l9 87 • 

The object of the present work Wds, therefore, to 

assey the feasibility of incorporating expeller Vc;~.riety of 

Jang 1 i ba.dam cake (Sterculia foeticla) and expeller vc;~.riety of 

Copra (Cocos nucifera) cake in broilers• ration replacing 
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costly conventional feed ingredients which ma.y 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 rQtion of poultry is still dvailcible, on the 

other hand a. htye quantity of Copra cake is avaiJ.a.ble in our 

country particularly in the Southern parts. Consider in; these 

points, attempts were made to study the feasibility of inclU­

sion of these oil cakes in the ra.tion of broilers • 

.c-~r. few information about coconut : (Cocos nucifera) 

Copra cake is the by-product of coconut oil industry. 

Coconut plants Qre generally grown in the costal areQs of 

India. Kerala is the highest coconut producin;; states of 

Indid followed by Tamilnadu, I<arnataka (Table- 1.7) etc. 

Average avdilability of coconut in different countries in the 

world ..:.re presented in '!able - 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 prodoction of coconut in the country 

1989-90 

State/Union Area ( •ooo ha) Production 
(million nuts) 

teritories 

1988-89 19 89-90 1988-89 1989-90 

~ndhra Pradesh 52.0 59 .o 511-2 654.7 

nSsam 9.3 9.8 65.9 69 .4 

Goa 23.4 23.5 107.2 107 .s 

¥arnataka 220.3 225.4 1134.6 1158.7 

Kerala 816.9 B7 s.9 4215.0 4394 .o 

Mahc:i ras tra 7.8 7.8 103 .o 108.3 

Orissa 27 .1 27 .1 113-7 113.7 

Tamilnadu 214 ·2 225.9 1917.3 230 2.4 

Tripura 7 .o 7 .o 4.2 4-2 

\test Bengal 19 .a 19 .a 238 .s 238.5 

.rmdaman & Nicobar 23.2 23.6 81.4 83.1 
ls\.~"'nd.li 

!.akshadweep 2.8 2-8 25.2 25.2 

R>nd iche rry 1.7 1-7 23.7 23-7 

All India 
projections 1425.5 1509 .s 8541.4 9 283.4 

source, Directorate of Economics am Statistics, Ministry of 

Agriculture, Go~rnment of India. 



Table - 1.8 Coconut production ( •ooo tonnes) of 

various countries 

~rld 38,09 1 

Indonesia 12,300 

M:llaysia 1, 186 

fhilippines 8,300 

India 4, 739 

Sri-lanka 1,968 

Tha-iland 1, 437 

l-2xico 1,006 

Brazil 686 

source: Frl.O Year book, 1989, Vol. 43. 

Table - 1.9 Estimated production of millin; copra and 

coconut oil in Indid 

Year 

198~86 

1986-87 

1987-88 

1988-89 

1989-90 

Production of 
copra. 

( tonnes) 

399 .ooo 
329,000 

352,000 

438,000 

460,000 

milJ ing Production of 
nut oil 

( tonnes) 

252,000 

294,000 

222,000 

276,000 

269,000 

source, Indian l-brticulture, 1991 • .J,g_(3): 41. 

12 

COCO-

PUblication and inforrration Division, ICnR, New ~lhi 

Table-1.7, Table- 1.8, Td.ble- 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, dbout 12% shell, dbout 

28% meal or kernel cind about 25% water. This composition ma.y 

be different for nuts of different cul tivers. 

some information about Jan;;lli badam (Sterculia foetida) 

Jangli badam tho~h a widely used regional name in 

~st Ben;dl for this species~ is confusing arrl a misnomer. 

This name is also applied to some other plants, like .§. foetida, 

which are in no way related to the true ba.dam, Prunus amygda­

lus. 

The tree is often grown for ornamental pur,lX)se and 

d lso as road side plantati·~n (Plate - 1.1), especially in 

South India on the rest coast from Konka.n and Southward. The 

tree is also found in ~fest Ben;;~c1l, Bihc::1r, Assam etc. 

Tree : A moderate-sized to large, handsome tree ( Plate-1.2), 

sometimes attd.inirg a height of about 30 metres, 

bark is Whitish, fld. king • 

Leaves : Leaves digitate, crowded at the end of the branches, 

leaflets 5-9, sub-sessile, oblODJ la nceo l<;t te, 10~ 18 

em X 4-5 em. 



bedam trees grown 
plantation 

Plete 1·2 A. moderete-eized jangli badem tree 



Plate 1· 3 .Follicles anc seeds (Jangli badam) 



Flowers 

Follicles 

Seed 

14 

Flowers dull oran;re, 2.5- 4 ern diameter, foetid 

smelling in panicles. 

Follicles 1-5, oblorXJ, boat shaped, '10- 12 c!':'l 

lo~, thick, wo.:.>dy, bright red (Plate - 1.3). 

Seeds 10-15, ovoid-o:t:lor:g about 2 en long, bldck. 

The seeds {,,·eight, 200-250 gm/100 seeds), sometimes 

Celled JAV~ OLIVES or STI~TKL"G-SEANS are eaten r.:~.w or rOc.lsted. 

H~wever, if t#ken in large quantities, it ~y cause nausea, 

act dS violent purg.J.tive arrl .J.re s....tid t.u brirg about <.:ihortion. 

The'.' are reported to be used to ddulterdte coco~. ..n Cif}..ilysis 

of seeds gave the following Vdlues: M:>isture, 35.6%, protein 

11.4%: fat, 35.5%; and mineral rndtter, 2-4%; and the !lline­

rals and vi~rnin content calcium, 33; phosphorus, 415, iiOn, 

1.7; magnesium, 274; potassium, 517; sulphur, 122; copper, 

o .82; thia!lline, o .o6 1: rib~flav in, 0 .oa 1: nicotinic acid, 1. 1; 

vitamin C, 5 rn;/100 grn (VEalth of India,~: 43-44) 

The seecs yield 30-36 per cent (Kernel, 26-29; middle 

pulpy }dyer or testa, 4-7%) of a bland, light-yell~w, ratty 

oil with feeble dryill;l power. The pure kernel-oil is liquid, 

whereas the oil obtained from the polpy layer of the testa 1.5 

a sbft, buttery solid. The fc:ttty dcid composition of seed oil, 

from the trees gr-owiiJJ in .EOona, was ' Sterculic, 71.8; linoleic 

1.9; oleic, 8.2; lauric, Q.1; myristic 6.61 palmitic, lQ.S, and 

stearic acid, 0-9% (Wealth of India, _!: 43-44). 



Chapter-2 

REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

In recent years, tre cost of conventional oil cd.kes 

hive gone very high in the country and as such the cost of 

feedi~ farm anil'tbls, particuldrly poultry is increasing day 

by day. In th~ domain of poultry industry, feed cost is of 

paramount importance, as it exploits about 70% of the capital 

resources involved in this industry. J(eepil'l3 in mind this 

burning problem, severdl attempts have been made by the re­

sedrchers to fin:i ::~ut appropriate, cheaper clnd convenient 

sources of different non-traditional feed il'l3redients in the 

concentr..:1te mixture. The fruitful utilizotion of non-tradL 

tiona 1 feeci resources throUJh sui table research evidences 

will not only help in minimis!~ the feed cost in the arena 

of poultry nutrition but will serve a lot in acceleratin:;- the 

feed resources of the country to satisfy the nutritional requ... 

irements of livestock. Therefore., with this silver linnin; in 

view, an effort has been ma.de to review a.nd illustrate the 

retrospective study so far encountered on the useful utilil'Cl­

tion of new oil cakes in the field of poultry nutrition which 

is likely to add a new dimension in the poultry feed industry. 
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In the present study, an eff·:>rt has been made to eva­

luate the nutritive potentiality of Sterculia foetida Cdke 

and oil locally Jm..:>wn as Jan]li bd.dam and Cocos nucifera i.e. 

Copra. cake of expeller type in the ration of broilers. N:) 

scientific infor.ru tion is yet been available on the nutritive 

value of Jargli bc.dam whereas infornation on the utilization 

of expeller variety of copra cake are also limited. Due to 

lack of sufficient info.rmi tion on trese cakes the review ho.s 

been done JOOstly on the allied cakes to make a comperative 

study regard~ t'he merits and demerits of such unexplored 

feed resources, which are furnished below. 

castor meal ' 

Shrivast.dva ~ al. ( 1988) studied the p:sthologicctl 

changes in the liver and kidneys of 67 5 broiler chicks fed 

diets contain in;~ grdde~ levels of untreated and treated cas­

tor Ill2a 1 _from 11 to 53 days of age. Broilers fed untreated 

castor Ill2al or castor meal treated with hexane or ammonia had 

relatively more degenerative and necrotic ch:il"'Jes in the liver 

and k:W.neys than those fed with water cooked or autocldved 

castor meal. Diets containing low levels of water coQked or 

autoclaved castor maal replacing 2.5% of the groundnut meal 

in the reference diet did not cause any s.:ignificant hepatore­

nal charges. 
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ca~hew cake : 

Babu and I<adirvel ( l9 87) 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 diets were made isocaloric and isonitrogenous and the 

chicks receivi~ 10 and 20%cashew Cdke diets gained more than 

control. Tl"we weight gain on 20% cashew cake diet was signifL 

cantly more ( P L o .o 5} than control. The feed efficiency WdS 

also better. The data s~gest thdt ca~hew cake may be useful 

feed ingred:ient in poultry rations. H:>wev~r, it may not be 

·possible to replace groundnut cake, part for part, perhclps 

because of _poor amino acid balance of cashew protein. 

I.akshmipathi ~ ~- ( 1990) made an attempt to replace 

25% of maize in chick ration with Cdshew apple meal, most of 

which were goi~ out as waste. O:iy old White leghorn layi.n;J 

chicks (60) were devided int·::> 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 signifL 

cantly. The feed consumption Wds significantly more in the 

cashew apple group, probably due to roore fibre in the rru.sh. 

The Cd.Shew apple group was sl.ightly less efficient in feed 

conversion than control group. The dry matter digestibility, 

protein am enez:gy retention were slightly less in Cd.shew 

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 25~ 

replacerrent of maize. 
.. 

cotton seed meal 

'"'tuahene ~~ al. ( 1986} stucied the effect of rdw 

cotton seed meal on the performance, carcass chdracteristics 

arrl certain blovd parameters of broiler chickens. Three 

hundred, 7 oay-old Bosbek broiler chickens were fed diets 

containing Q, 2.5, 7.5 and 10% raw cotton seed meal for 9 

weeks. Raw cotton seed meal at 5, 7 .s arrl 10% significantly 

reduced average weight gain and decreased feed intake in 

broiler chickens. Feed efficiency and rrortality \·Jere not 

affected. There were significant differences among treatment 

means for dressing percentages, liver and viscera weights, 

haemoglobin arrl leucocyte counts. Both income and profit per 

chicken · . ..:ere highest in the diet contain!~ 2.5% raw cotton 

seed meal. 

El-Boushy and a:tterink ( 1989) conducted a trW.! on 

cotton seed meal and peanut rreal or on both replaci~ soya.bean 

meal in low ene-~y diets of br.>ilers. Isoene.tgetic (ME 2850 

KCal/lg) am isonitrogenous ( CP 21%) diets containirg 20.22% 

soyabean meal ( SBM) or SBM partially or woolly replaced by 

cotton seed oil meal ('CSM) or groundnut oil meal (GNM), or 

both were given to 936 chickens from hatching to 6 weeks old 
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Inc·reasi.ng the level of CSM from 0 to 8, 16 or 24% of diet 

decreased (P L o.oS) weight gdindrrl incredsed {P L o.os) 

feed gain ratio in chickens at 3 weeks old. r,.e.ight gd.ins a.nd 

feed intakes were improved when diets with 24% CSM (free gassy-
...,~ 

pol 310 119/lcg) were supplemented with iron (600 rrgjkg) which 

hd.d a chelating effect on free gossypol. 

nguilera tl al. ( 1989) found thdt replace:nent ot soya-

bean meal by ootton seed meal - mea.tmeal or sunflower meal 

meatmeal decreased growth rate and efficiency of utilization 

of protein in Cornish white rock chicken when fed from o to 4 

weeks of age. Except for the diet bdsed on Sunflower seed 

meal, supplemented with 0.25%- !-lysine, the incorpor~tion of 

lysine or methionine a.nd lysine tended to give better perfor-

!Dance, increasi~ intake of metdboliZdble energy an:i energy 

retension, with increased protein excretiun relative to fat 

deposition and improved efficiency of utiliz.ition of metabolL 

zable ene r:g y. 

Filter cake : 

Abrigo and Gerpacio ( 1986) reported proximate and 

mineral composition of filter Cdke (!C), a by-proci.uct of the 

s'lgar industry as 92.17% DM, 6.62% crude protein, 46.59% 

nitrogen free extract, 2.69% calcium and 1.36% phospoorus. In 

tri..il lpfilter cake was added to broiler diets to replace 
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rruize at 0, s.o, 7 .5, 10 .o or 15%, all with 22% CP, and in 

trial 2, FC was added at o, 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 rdte of 10'}~ without any adverse 

effect on perfornance. 

Guar rreal : 

verrn:t and Si~ h ( 1985) showed that G~r mea 1 (GM), a 

high protein by-pro<i u:: t of the guar gum extraction industry 

when inoculated with spore of Aspergillus sp. and fermented 

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

in the ration of poultry. un drying, crude protein content 

of GM increased from 37 tJ 42% after fu~al fermentation. In 

a bio-assay with chickens, utilizdtion of GUd.r meal protein 

was 36% higher after fermentation. 

Nagra arrl Virk ( 1986} found thdt incorporation of guar 

meal at 10% and 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 and mustard cake both were given but feed efficiency was 

not improved. 

I<ha.tb:i ~ ~~ ( 1988) studied the chemical composition 

and amino acid. profile of four v.:&rieties of guar seeds ( ffi-182, 
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ffi-75, HFG-119 and F~277). The seeds of v;lrieties of ffi-75 

and ffi-182 contained significantly higher arrount of CP as co~ 

pored to other two varieties. l-G-7 5 had highest amount of 

threonine, serine ani alanine. valine was highest in variety 

FS- 277. Cystine and methionine were in trace in all the varie-

ties. 

0"\khtar ~ ~.!.· { l990) studied the feasibility of auto-

claved guar meal in chick ration. .... total of 120 chickens 

were given isonitr;)genous and isoene.rgetlic starter rations 

containing 0, 10, 15 or 20% autoclaved guar meal for 4 weeks 

and finisher ration containirg o, 5, 10 or 15% autoclaved 

guar meal for 2 weeks. 'fe:ight gain, feed intake and feed 

efficiency were similar between groups indicating no deleterL 

ous effect of autoclaved glldr meal. 

~2_seed ~rnel : 

.Das et al. { 19 88) carried an experirrent t:J find out the --
suitability of inclusion of mango seed kernel in chick ration. 

Diets contain~ 0, 5, 10 and 20% mango seed kernel ( .MSK) and 

lO and 20% washed MSK ( wr-'..SK) replacing maize were fed for 

8 weeks to 240 day old male. White leghorn chicks. MSK con-

tained cruie protein 5.33%, ether extract 11.12~ crude fibre 

2.46%, calcium o.37"* phosphorus o.25% and tannin 8.9% on DM 

bas is. WMSK had 51% of the tannin content rerooved. IncreasiiXJ 
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leve 1 of MSK in the diet decreased growth rate 1 blood glucose 

ana. plasl'l'lCl protein concentrati::ms, caused hyper cholesterolae­

mia and pathologicQ.l chaaJes in the tissues. Chicks ha.vin:} 

diets with o aoo 5% MSK and 10% WMSK held normal OLgan histo­

logy~ but those with 10% MSK and 20'% wr1SK had changes only in 

the liver. 

N~er cake : 

Sarranta and Biswas ( 1987) studied the effect of repla­

cement of G.N: with deoiled n.iger cake in broiler r<:.~.tion. The 

results indicated thttt the chicks fed with o, 25, 50 a.nd 100% 

cieoiled niger cake replacing GN: hdve no s.ignificant differ­

ence in weight ga.in, feed consu.'Tiption and feed efficiency upto 

8 weeks of age. Tho~h dt lDO% replacement of deoiled niger 

Cdke, the weight gain and feed consumption were statistically 

insignificant. Feed efficiency was also poor at 100% replace­

ment. They concluC.ed that deoilcd niger cake could safely 

replace deoiled G OC in broiler ration upto SO% level i.e. 

12-5% parts of deoiled niger cake could be ir.corporated with­

out any toxic effect. 

Sarl<ar ~ ~- ( 1987} studied the utilization of deoil­

ed niger cal<e by start~ chicks. Deoiled niger cake ( .N:D) 

which contained 37 .15% crme protein was included in the diet 

of unsexed WL chicks at different levels replac irY.J deoiled 
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<;;round nut cake ni tro~en (i.e. isonitrogenously) in proFQr-

tions of 0, 20, 30 and 40% in experiment 1 Qnci O, 40, 60, 

80 dOO 100% in experiment 2. The performance of chic}.:s in-

dicatec thdt .t\I:i.l coulc safely be inclucied in ciiet upto a 
t 

maximum level of 18.65% repldcing 60'X groundnut cake nitro-

gen of reference diet. The ~corrected NE values of .t-X:D by 

practio~J diet method wus found to be 2-054 YCaljgm. 

Maiti c.nd Biswas ( 1991) reported that deoiled niger 

cake (DN:) contained CP, 37.71; EE, 1.90; CF, 1€.Q7; total 

ash, 12.24; NFE, 30 -28; Ca, 0 .93; and P, 1.21 on percent 

dryma.tter basis. DN: was quite rich in protein like other 

conventional oil cakes but was high in CF ( 18 .Q7%) • This 

DN: was included in the rd. tion by repldcing g roundnut cake 

protein at O, 25, SO, 75 and 100% level..: on isonitrogenous 

and. isocaloric basis. The experiment.;.! birds were fed the 

reference ani test aiets from 127 aays of age, the data were 

collected from 1e1 to 280 days of old.. The data. indicated 

tha.t the inclusion of D.t-:C substituting .cGN: protein upto 75% 

level had no Qdverse effect on egg production, egg we:ight, 

feed consumption per dozen of eggs and feed consumption per 

:kg egg weight. Egg quality triiits studied also did not 

reveal any adverse effect with inclusion of DNC substituting 

rx.;rc upto 100% level. However, c1t 100% level of replacement, 

significantly lower egg wejg ht was observed. 
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Oak seed : 

Upreti ~ al. ( 1988) reported tha.t oak seed conta.ined 

89.9 2'7~ dry matter; 3696 KCaJj}cy of llE, 8.25% of crude protein, 

1. 59% crude fibre, 2. 56% ether extract, 84.7 3% NFE and 2 .E7% 

total ash on LM basis. They have reported the tannin content 

of Oak seed as 6 .QQ% end incorporated g roW'ld oak seed in star­

ter diets at 5, 10 arxi 15% levels in place of maize of the 

control ration. The results inciicate that tte weight go.in of 

chicks in control diet were signif icetntly h:igher thdn that of 

others. zeed consumption was significantly reduced with the 

increase in the level of oak seed in tre diet from 5 to 10% 

and above. H:>wever, 5% level of inclusion of oak seed did 

not have any adverse effect on feed consumption, and feedjgain 

ratio was found to be similar in all the diets. These response 

might be due to the presence of t.innin or some other undeter­

mined deleterious factors in oak seed. 

R>langa ( Calophyll~ inophyllum) oil cake 

Dash ~ al. ( 1990) conducted an experiment with R>laOJa 

oil cake as feed stuff for broilers. Day-old Red Cornish 

chicks were fed with diets containing O, 10, and 15% defatted 

polanga oil cake ( D.P<X:}; 10, 15 and 20% R:>la.nget oil cake ( PCC) 

ana 1.65% polan;d. oil (PO) which is equivalent t.o 20% of PCC 

for 8 weeks of age. Inclusion of DPOC, POC a.n::l PO in the diets 

depressed growth but the· depression was not s:ignificant uptD 15% 
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inclusion level of Dl?CC or POC in the ration. The depress­

ion was found to be more with POC: thdn DFOC. The results 

showed that along with calaustralin there might be some 

other substance( s) which isjare also repponsible for growth 

depression. It WdS concluded t~t DPOC may profitably be 

used upto 15,-c in the broiler ration ciespite of slight growth 

depressing effect. 

Rapeseed oil meal : 

<Uampbell ( 1988) stuciied the effect of rapeseed oil 

meal replacing cotton seed oil meal in wheat based s~rter 

and finisher diets. Fourteen hundred day old broilers were 

fed for 45 days a control diet, ·or d. diet with 15% cotton 

seed oil meal supplemented with lysine at 0, 3.7 5 or 4. 25 m:;/ 

l<l::dl ME ( 3.13 or 3. 55 in finisher diet} or a diet with 15'7< 

rapeseed oil meal and similar lysine supplementation, body 

we.:L;ht and fE:ed c .. :mversion efficiency data showed thcit 15% 

rapeseed oil meal was an effective repldcement for cottonseed 

oil meal. Both rd.peseed oil mee:d and cotton seed oil meal 

when adequately supplenented with lysine gave similar broiler 

perforrrance as a maize based soyabean meal diet. Ibor growth 

performance of broilers were noted particularly with unsupple­

nented cotton seed oil neal diet. In a further trial, 1650 

broilers were given control, cotton seed oil meal or rapeseed 

oil meal diets with lyjtne 0, 3.65, 4.05 or 4.45 mgj~al 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 rrgj:K:al ME in starter and finisher 

diets; respectively • 

. ;.rena ~nd Fenz ( 1988) stuciied the meb:iboliza:tle 

energy of rdpeseed meal <,j.t 21 and 42 days of age using Hubbard 

broilers givirx.J 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 cind female Hubbard chickens were used 

in 5 groups of 14 with 4 replications and \!~ere given diets 

based on maize without or with 7 .5, 15.0, 22.5 or 30% rape­

seed rreal in part replacement of soyetbean meal. Gain in body 

weight was significantly lower and feed conversion efficiency 

..... ere greater in 28 days old chickens with diets havinJ 22.5, 

or 30% rapeseed meal. From 1 to 56 days ola, gain and feed 

efficiency were significantly lower in chickens with 30% meal 

than tha. t of other groups. 

Prabhakari ~ !!· ( 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 

qwlity WC1s compared with control {Group ..;.) without mustard/ 

rapeseed meal an:i experimental with 10% solvent extracted 
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rapeseed meal (group D) in respective, isocaloric and isonL 

trogenous diet. Body weights ...;at 8 weeks of age of n, B, c 

and D groups were 1.58, 1.61, 1.58 and 1.30 }<;g and feed effL 

ciency ratio were 2.17, 2-11, 2·17 and 2.34 respectively. 

They concluded that Ghani pressed mustard cake (CFTRI pro­

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

Rubber seed and Kernels : 

Narahari and Kothandara.ma.n (.'1987) conducted a feedir:g 

tria.l in which White leghorn pullets were fed diets contain­

iOJ either rubber seeds or J<ernels, replacirg 50% or 100% of 

dietary yellow maize from 9 to 43 weeks of age. The growth 

rate during growin;; period a.nd tre age at sexual maturity 

remained unaffected by the dietary tredtments, but the feed 

efficiency in the rubber kernel groups were better tha.n that 

of rubber seed group. Durin; laying period, the groups fed 

with rubber kernel meal showed better body weight gain, feed 

efficiency and eg<; production. The group with 30,., rubber seed 

meal recoraed the poorest values for the above tridl. Feeding 

rubber kernels to layers had slightly lowered the dlbumen and 

yolk quantities but not the shell thickness. Total replace­

ment of maize either with rubber seeds or kernels had resulted 

in very pale, 'platinum• coloured yolk. 1-bwever, 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 & . ( 1986) conducted an experiment with 

broiler chicks of either sex incorporatir.r; nahar seed meal 

(NSM} at 8.3, 16.6 dnd 25-0% levels in starter diets and e.es 

17 .70 and 26. 55~ levels in finisher diets respectively re­

plc:tcirQ 15, 30 and 45% of dietc.ry maize of the reference diet. 

Diets were almost isonitrcgenous and isocaloric. The results 

stygested that NSM c..;tn be included upto a level of 26.5% re­

pl.;tcin; dietary maize in broiler ration without any s.ignifL 

cant difference ( P ) o .QS) in feed intake, weight gain, 

feed : gain ratio and dressin; percentdge. 

Safflower medl : 

Rehman and Malik ( 1986) carried out an eyperiment to 

find out the suitability of inclusion of safflower meal in 

broiler rd. tions. rt total of 162, dc:iy-o!d chickens were 

freely fed with diets having soyabea.n oil medl replaced by 

o, 11-3, 23, 35 or 48% safflower meal (diets 1 to 5} or with 

~dded lysine 121 o.l, o.3, Q.4 or 0-5% (ciets 6 to 9) respec­

tively. .-t.verage weight gain and feed intake were signifL 

cantly reduced in chickens with diets 3, 4 and 5. Feed con­

version efficiency was reduced in chickens with diets 4 and 5. 

Lysine supplementation increased weight gain, feed intake and 

feed conversion efficiency s\.ggestiDJ that safflo.,.Jer may be 

cieficient in lysine. 
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Chaudhary~ al. ( 1989) conducted an experiment with 

deoileci cakes of I<od-thumba (Citrullus colocynthis), arnbc1di 

(Hibiscus cannabinus) and scfflower (~ha~ tinctorius) 

using 12 day-old ffidle commercial hybrid chickens for 6 weeks 

replaci~ deoiled groundnut cake and malt sprouts in the con­

trol diets. It was observed thdt diets ha.v ing upto 15% saff-

lower or aml::>a.di, impr .. wed growth as compared to control. 10% 

Kod-thumba a.nd 20 or 25% safflower reduced ( P L 0 .o 1) growth, 

21 or 23% of the three cakes combined or of safflower and 

ambadi 1:1 improved (PL 0·01) growth whereas 22.5%of l<bcL 

thumba and safflower combined reduced growth. 

sunflower oil cake 1 

Thyagarajan et al. { 1988} stucied the performance of --
broilers fed with rd.tion where groundnut oil cake wa.s comple­

tely replaced by sunflower oil cdke { SFoc). The body weight 

of broilers at 8th week of age was found to be better in 

ration contdining sunflower oil cake, whereas the feed effL 

ciency was found to be favourable in ration havi~ groundnut 

qil cake. 

Salih and Ta.ha ( 1989) performed a feeding trial, in 

which 7 to 42 days old 240 hypro-broiler chickens were fed on 

diets conta.ininJ sunflo'Ner seed meal @ o, 100, 200 or 400 

gmj~. Feed intake, live weight gain, feed conversion 
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efficiency, ciressin;; percentage and mortality were the sdme 

in a 11 the groups • 

Musharaf ( 1991) conducted an e>:periment with day-old, 

1152 broiler chickens by providing with isonitrogenous and 

isoenergetic ma.sh or pelleted diets containi~ partially deco­

rticated sunflower seed meal at o, 50, 100, 150, 200 or 250 

grnj:NJ supplemented with lysine and methionine. Sunflower 

seed meal upto 250 gm/:NJ gave equal or better body weight 

gain than the control, soyabean meal diet (P L o.ol), but 

thE·re was a significant lower feed conversion ratio at diet· 

having 250 gmjl<g. He concluded sunf lo\\•er seed mea 1 having 

high fibre content may also be included ~ 250 gmj"kg in 

broiler diets, provided lysine and methionine are supplernen_ 

ted. 

Ologhobo ( 1991) carried out two experiments to find 

:)Ut the effect of substitution of sunflm .... er seed meal for 

soyabean meal and {.; roundnut :Tf2.;>.1 in practical type broiler 

ciets. Gro\\•th and feed efficiency '-''ere tested with o, 25, 50, 

75 and 100% soyabean me.al (SSI-1) or groundnut oil medl (GNM) 

replaced by sunflower oil meal (SM) and fed to broilers for 

8 weeks. Substitutin; SM for SBM at So, 75 and 100% decreased 

( P L o .aS) we:ight gain and feed conversion efficiency. ~ta­

bol izable energy and nitrogen retention were not affected. 
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~..Jhen S!-1 was substituted for GNM, weight gain and feed effL 

ciency dia not ci.iffer upto 5o% substitution. Beyond this 

le~el perfvrmances of broilers were found to be decreased 

< P L o .o 5) • 

Tamarind seed 

fan:igrahi et ~· ( 1999) determined the nutritive Vdlue 

of tamarind seed fvr broiler chick.s ~nd found thd t whole 

tamarind seeds (~_£indus indica) conbdined crude protein 

131.3, crude fibre 67.1, crude fctt 48.2, tannins 56.2 gmj~ 

and trypsin inhibitor activity ( TIA) of 10 .8, with most of the 

tannins bein; located in the test.:t. They observed thd.t tama­

rind seeds were povrly utilized by ddy-old broiler chickens. 

Processi~ did n0t improve their nutritive vd.lue and infrct-

red micn>nisation produced physical adverse effects in 

chickens. They also foun:i thd t chickens fed on diets hav in;; 

Uillldrind seed had higher water intake thdn control ctnd ~ncreas 

weights, intestinal and Cdeccll len;~th were also increased. 

They su;gested thdt the pri.m:;.ry factor responsible for the 

poor utilization of tamarind seed might be the indigestible 

Ildture of its polysaccharide rather than its tannin content, 

or the possible presence of other toxins. 
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copra cake : 

Fanigr~hi et 21_. ( 1987) showed that broiler chicks 

fed on a diet containing expeller copra cake upto 500 gmj~ 

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 si.rnilar 

food intake. Chicks given tre diet with.copra 500 gm/~. ini­

tially displayed an excited behaviour pattern, which m=ty 

have developed out of frustrating Qs they could neither 

derived adeqUdte nourishment from their feed nor increase 

feed intake sufficiently to allow them to achieve their gene­

tic potential for growth. Chicks however, showed consider­

able adaptation in efficiency of feed-utiliaation and intake 

were increased gradually. There were no significant differ­

ences in 7 week body we:ight of chickens fed on the control 

diets and diets containing copra @ 125 and 250 gmf}<g. rll though 

weight gain at the group havir:g 500 gmjkg of copra cake were 

lower, the carcass of these chicks had less abdominal fat and 

were consequently leaner. 

Sa.rkar and Banerjee ( l987) reported that deoiled coco­

nut oil cake (CN:D) conta:I-n 26.23% protein, 10.61% CF, 1-85% 

EE, 7. 32% ash, 53.99% NFE. CN:D was included in the diet for 

unsexed WL chicks at different levels isonitrogenously repla­

cing deoiled groundnut cake (GN:D) nitrogen. The performance 
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of tl"e chicks indicated that Cl\CD could safely be included 

in diet upto a maximum level of 8.58% replacing 20% G:tiCU 

nitrogen of reference diet, inclusion at higher level resul­

ted poor feed efficiency. N..corrected ME values by practL 

cal diet method was found to be 1.605 l<Caljgm. 

lennert.s ( 1988) estimated the nutrient contents of 

different copra cake. Crude protein was fourrl to be 20 to 

21% for expeller cakes with 4 to 8% fat and oil meal con­

td.ined lysine 2-4 to 2.4# methionine plus cystine 2.9 to 3.8, 

tryptophan o.e to 1.6, threonine 3.3 to 3.4# axginine) 10 

and leucine > 6%. Cellulose was rel=ttively high and lignin 

content was low. Minerals exceeded 6~ values for K cind P 

were from 1.8 to > 2 and from 0. 53 to 0. 58, for ~ a tledst 

o .3 and for Ca only 0 .15%. Main trdce elements were Fe and 

Mn with ) 450 and 64 .9 to 7 3. 5 mJ/kJ, followed by zn, Cu and 

Co. The nicotinic and pantothenic acid contents of cake were 

found to be 26 and 6 ngj~ respectively. 

Teves ~ ~· ( 1988) found that copra meal when hydro­

lysed by ma.nnanase ~rom Streptomyces sp. no.17, con~ined a 

significant lower crude fibre ani increase in tte apparent 

digestibility of dz;y matter# crude protein, crude fat and 

increase apparent metabolizable energy. Altho~h there was 

no marked difference in feed consumption by broilers, improved 

ed 
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weight gain arx:l efficiency of feed utilization were observed 

with ma.nna!);;ise treated meal. 

Querubin et ~· ( l9f:9) performed a feeding trial in 

which 10 day-old, Pilch broiler chickens were fed on a 

booster broiler diet containinJ 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, methi::mine, threonine and tryptophane. The finisher 

diet given from 29 to 46 days old contained 18 or 16% CP. 

The added amino acids s:ig nificantly increased weight gain 

and protein efficiency ratio. Amino acids given with the 

diet containing 18 and 16% CP gave a better growth perfor­

mance than that of the diet having maize, soyabea.n and rice 

bran supplemented without or with amino acid containing 20 

or 18% CP. They concluded th-it the diet containing 20 

or 30% copra meal arrl supplemented with the amino acids gave 

similar results to the diet of maize, soyabean and rice bran 

with no added amino acids. Supplement.d.ry amino acids sligh­

tly increased average dressin;J percentage, with little or no 

effect on the liver, g izzaxd or heart weights. 

Fen.igrahi ( l992) obtained copra meals with residual 

lipid contents of 7 5 and 220 gmjkg by double ( low and high 
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pr~ssure) screw press expellill;i aoo by sil'X) le press ( rrocera te 
,· 

pressure) respectively. In his experiments 1 and 2, 24 

R.)SS- I broilers were given exper irnental diets from 1-3 

week old. 1n experiment-I, diets contdined lm-.r and high 

lipid copra meals supplemented with lysine 12.4 plus methio-

nine + cystine &3 grnjk:J or lysine 13.5 plus methi·.)nine + 

cystine 9 .o gmj~. \Eight gain was significantly affected 

by lipid content of copra meals and by level of amino acid 

supplementation and gain were 441 and 386 gm for the low 

lipid copra meals arid 486 and 441 gm for the h:igh lipid copra 

meal with low and high amino-acid supplementation, respec­

tively. In experiment 2, the low lipid copra meal and low 

amino acid diet WdS supplemented with methionine ~ 1. 25 and/ 

or lysine 1.66 gmj~. He reported that supplementary amino 

acids d i.d not affect weight gdin of birds. 



Chapter-3 

MATERIALS AND METHODS 



~TERIAl.S ~ND METHODS 

~T- I 

STUDIES ON Jr.N;LI ~M (Sterculia foetida} 

Experiment - 1 

.=E..:.v.=o.:.::l;.u:.::a:.::t..;;;;i:.::o.;.;n~o.;;.f __ exPe lle~ •. iaooli ba~m cake in broilers 

I) Chemical composition of Jair,Jli badam (Sterculia. foetida) 

cake : 

Object To ascertain the fed.sibility of Jai'X)li 

badam cake in broiler ration, chemical analysis of Jan:]li 

badam cake was done. 

Methods Jan;;! li badam cake as used in the present experL 

ment was procured from Kalyani, West Ben;al. The cake was 

the pure one after extraction of the oil by expeller method. 

The representative samples of oil cake was grounded tho:roll;;i hly 

ao::l 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 ( c P), ether extract( EE), 

crude fibre (CF), nitrogen free extract ( NFE) and total ash( TA) 
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content Of t.."l.e cake were estimated by the methods dS sugges-

ted by ~0/C ( 197 5} whereas calcium ( Ca} arrl phosphorus ( P) 

contents of the samples were done by the modified methods of 

Talapa trd et al. ( l9 40) • --

II) ~ssessment of feedin::; v,j.lue of Jai'X]li bddam cake in 

broiler ration : 

Object • An attempt was made to find out the effects 

of feedirg Jal'l;;lli badam cake at different levels of inclusion 

by replaci:rg basal portion of the concentrate mixture for 

determini:rg its feeding value on the basis of growth drrl 

feed efficiency of broilers. 

Expe r iire n ta 1 design 

Day-old 'VEN:OB' broiler chicks one hundred in number 

were collected from I1idnapore Hitcheries 1 Calcutta for the 

purpQse of this study. The birds were individually weighed, 

win; banded and randomly distributed in five groups of 20 

chicks hav~ two replicates (i.e. 10 chicks in each replL 

cate). The composition of reference ration is presented in 

'Dible 2.1. Experimental rations were prepared by replacement 

of basal port.ion of the reference rd tion by Ja:rg li badam cake 

at different levels as shown hereunder. 
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Table _ 2·1 composition of reference ration for broilers 

(on per cent) 

Ingredients Starters Finishers 

Basal : 

Maize 

soyabe~n meal (y~llow) 

Fish meal 

Til cake {Black) 

6Q.QO 

14 .so 

12-00 

10 .oo 

96 .so 

63.00 

13.50 

12-00 

e.oo 

96 .so 
6dditives : 

.U.calcium phosphcl. te 

Mine rct 1 mixture { 1) 

Trace mineral mixture< 2) 

Rovimix (AB
2

D
3

) ( 3 ) 

Rovibe{ 4) 

Choline chloride (SO%) 

1-500 

1.705 

0-045 

0 ·025 

o.o2s 

0 ·200 

3. sao 

1-500 

1.1os 

0 .o45 

0 .Q25 

0 .Q25 

0 ·200 

3 .sao 

Crude protein % ( .I:M basis) 21.43 20.58 

_calculated ~.E/KGalfkg 2833.75 2858.45 

( 1) 

( 2) 

{ 3) 

( 4) 

Composition of Mineral Mixture (in percentage): ca - 28 .OQ%, 

P- 5.oo%, MJ- o.o25%, Fe- o-6%, cu = o.o1%, Mn = o.25% 

zn - 0 .21ra, CO - 0 ·00 5%, Na.Cl - 10%, I = 0 .oo 1% 

Composition of trace mineral mixtures: MnSO 
4

, H
2
o = 22 .ogms, 

Fe2'SO 4 , 7H2o = 15.0 gms, OlSO 4 , SH20 = 2.0 gms, znco 3 = 6.0 gms. 

OJmp:>sition of Rovimi.x (nB
2

D
3

) 1 Each gm of the product c:>n­

tained Vit.-n.- 40,000 I.U., Vit.-B
2 

- 25 nrg: Vi·t.- D
3 

-

5,000 I.U. 

Composition of Rovibe : Ea.ch gm of the product conta'ined 

Vit.B 1 - 4 11"11;;, Vit.-B6 - 8 mg, Vit. s
12

- 40 }.J.g, Niacin-

60 mg I ca_ Rlntothanate - 40 eng, Vit.C - 40 mg. 
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GrouP- 1 ( T 
1

) : CDntrol diet (without any Jangli baddm cake) 

Gr~UP- 2 ( T
2

) : 10% of the bdsal portion of the c:::> ntrol r,;.~ tion 

was replaced by Jangli bad3.m cake. 

Gr~uP- 3 { T
3

) : 20% of tre basal portL>n of the control rati~n 

was replaced by Jangli beldam cake. 

GrOUP- 4 ( T 
4

) 30% of the basal portion of the control ration 

was replaced by Jangli badam cake. 

GrouP- 5 { T
5

) 1 40% of the basal portion of the control ration 

was replctced by Jangli badam cake. 

Housing and Management : 

oll the birds were housed in electrically heated 

bctttery brooders having thermostatic control with .raised 

screen floors. Each replicate of 10 birds were placed in 

sepera te battery having equal flour sp.1c2. The battery broo­

ders which were previously disinfect~d and cleaned were kept 

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

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

were shifted to californian cages. 

~eding and. \tJ:l tering : 

The broiler chicks were offered accurately weighed 

quctntity of reference and test diets rreant for respective 

groups twice da. ily to ensure ad-libitum feeding. left over 
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res.idue in the feedinc; troughs was ql2ntitatively collected 

every day and O.~y substracted from tre total feed offered 

during the previous 24 hours, to get the net feed consu1lp.-

tion of each replicate. 

~ 

The water pots were cledned every day and kept fill-

ed with clean dnd wholesome water to ensure ad-libitum int:lke. 

OJ.r;ltion of the experiment 1 

This growth study in broiler chicks were carried out 

upto 8 weeks C&ge of the birds. 

lb.rameters studied 1 

The followi~ parc1meters were recorded during the 

experimental period. 

a) Initial body weight of all the experimental birds indivL 

dually at the begining of experi.-nent followed by weekly 

intervals during the woole experimenul period. 

b) M)rtal ity number of the birds. 

c) rtverage total body weight gdin per bird in T 
1 

group 

(control) and T
2 

group ( 10% repldcement) during the 

whole experimental period as well cis weekly weight gain 

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

ing the experi.11ental period) • 
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d) ~ekly feed consumption in 1' 
1 

<ind T
2 

groups. 

e) Total feed consumption in T 
1 

and T
2 

groups for the entire 

expe r i.'Tlenta 1 period. 

f) Feed efficiency ratio {FER) 

III) :Fa tho logical study of vital organs on feeding Jangli 

badam cake to broilers 1 

Objective To find out the toxic effect of feed-

ing Ja~li :bc:idam cake at different levels of inclusions in 

the ration on the vital organs of broiler chicks. 

Methods s The dead birds of groups T
2

, T
3

, T
4 

and 

T
5 

were necropsied and gross pd thological lesions were recor­

ded. 

Internal organs like liver, kidney and heart from 

the deaci. birds of all the groups were preserved in 10% neu_ 

tral formalin saline, processed through ascending grades of 

alcJhol, cleared in cedQrwood wil, embadded in paraffin, and 

secti·:Jned at 4 - 5 1J. thick and stained with hclema. toxylin and 

eosin (Lillie, l9 54) for further observations. 
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Experiment - 2 

Stuciies on Jangli bada.m (Sterculia foetida) oil in broilers 

I) Chemical composition of Jangli baddm oil : 

Object : To ascertl in the feasibility of Jangl i 

bada.m oil in broiler ru. tion, chemical analysis wds dJne. 

r-E thods 1 Jangli ba.ddm oil used in this experL 

ment was pure one and procured from I<alyahi, West Bengal. 

Physical and chemical analysis of oil w.:ts done from Ibilab 

Pvt. Ltd., Gilcutb:l whereas fatty ac.:i,ds comp:>siti n analysis 

was done from r.epartment of Soil Science and i1gricul tural 

Chemistry, BCKV by the method of gas liquid chrorn:ttography 

technique as described in the grazzett:l ufficiale ( 1981) • 

II) Feeding value of Ja.ngli beldam (Sterculi<.i foetida.) oil ii-1 

broiler finisher diet : 

Objective 1 ns the Jang li bad:tm cake Wds of expe-

ller variety and O:iUse partial mortality of the chicles dt 10% 

replacement and 100% rrortality in 20, 30 and 40% levels of 

inclusion replacing basal porti::>n of the reference ration 

(Experiment - 1), the present experiment was tiesigned to find 

out whether the toxinfdeleter ious factor is present in the 

oil portion of the ca. lee or elsewhere. For this purpose,. pure 

jangli bi:idam oil was mixed with the br:>iler finisher ration. 
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The· dose of mixing wa.s the same as wus likely to 'be present 

in the rations of experiment - 1 containing 10, 20, 30 and 

40% expeller vo.riety of jangli bada.m cake. 

Experimental design Forty, day-old 11VENCOB" 

broiler chicks were cnllecteci from Midnapore hd tcheries, 

calcutta dlong with the previous lots of chicks (experiment-l). 

The birds were reared upto 4 weeks of dge on control r:l tion. 

They were then individually weighed, wing banded and ran<bmly 

distributed hiving 10 chicks in each of the four experimental 

group. The control group was cornm:>n dS in Experiment - I. 

The broiler chicks were fed with finisher diet 

(Table- 2.1) and the experimental diets were prepared by mix­

ing calculated amount of pure jangli badam oil ~s discussed 

earlier. 

Group..l ( T 
1

) 1 Control diet (without any ja.ngl i ba.da.m oil). 

The birds of experiment- I was used here also. 

Group..-6 (.T
6

) 1 5.6 gms of ja.ngli ba.d:im oil Wiis mixed (as 

jangli badam cake contain 5.6% EE) with each 

kg of broiler finisher ration. 

Group..7 (T
7

) : 11.2 gms of jangli badim oil was mixed with 

each kg of broiler finisher ration. 
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GrouP-S ( T
8

) : 16 .a gms of jangli bacL.m oil Wds mixed ~,oJith each 

kg of broiler finisher rotion. 

GrOUP-9 ( T
9

) : 22.4 gms of jc.n<;li bd.da.!i! .::~11 was mixed with 

each kg of broiler finisher ra tLm. 

Experimental period : The experiment was c .. :.mciucted from 4 to 

8 weeks dge of the birds. 

Parameters stucied : 

The followiD,;l parameters were recorded during the 

exper i:nentdl period. 

a) Initial body weight of all experimental birds individually 

at the be9ining of experirent followed by weekly intervdls 

durin<; the entire e>:per imental period. 

b) ~brtality number of birds on feeding with different levels 

of ja.n~li badam oil. 

c) .-.verage totdl body weight c;·din per bird ~s well a.s weekly 

weight g-ain per bird. 

d) veekly feed consumption as well dS total feed consumption 

per bird for the entire experimental period. 

e) Feed efficiency ratio (FER) • 
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III) Pathol~ical study of vital organs d.fter feeding jangli 

b:idam oil with broiler finisher ration : 

Objective ' 'Ib find out the toxic effect of feeding 

jangli badam oil at different qwntities in the finisher 

ration on the vit..;ll org..:~.ns of broiler chicks. 

Methocs : .-\ll the dead and slaughtered birds of groups 

T 
1

, T6 , 17 .. T
8 

and T
9 

were necropsied and gross path:> logical 

lesions were recorded. 

Internal organs like liver, kidney and heart of all 

groups of birds were preserved in 10% neutra.l formalin saline 

and then histopathological examindtion wa.s perfonned by the 

method as suggested by Lillte ( 19 54) • 

Statistical methodolooy : n.ll the data developed in this expe­

riment were subjected to statistical analysis dS per Snedecor 

and Cochran ( 19 67) • 
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Part- II 

STUDIES ON EXPEI;lER VdRIETY OF COPR.n. ( Cbros · nucifera} 

C-~t.l<E IN BROILERS 

Experiment - 1 

Feeding value of exPeller copra cake in broilers 

I) Studies on the chemical composition vf expeller v:::1riety 

copra (Cocos nucifera) cake 

Objective a Chemical composit:ion of expeller variety 

of copra cake wi~l represent its nutritive value as a feed 

ingredient. To d.scertain the possibility of utilization of 

expeller copra ca.ke a.s a protein source, in replacement of 

other conventional oil cake like til cake (red) at different 

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

analysis. 

" 
~thods : Ex:J:Jeller copra caJ.-.e as used in this expe-

riment, wa.s supplied by Shalimar coconut oil mill, calcutta. 

For chemical al1Qlys1s, the represent;~.tive samples of oil cake 

was grounded thoroughly, four samples were taken randomly and 

preserved in screw capped bottle for further ai1cllysis. 

The estilt'la tion of rM, CP, EE, CF, NFE,T A &· acid inso­

luble ash were carried out by the usual chemical rtethods as 
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sug~ested by ~o"""c ( 197 5), t,Jherea.s calcium dnd phosprorus con-

tents of these material were estifT'dteC by the modified 

methods of Talapatra ~ al. ( 1940). 

II) Effect of feedin~ e~ler copra cake as a protein source 

in br::>iler ration on isonitrocenous replacement of Til 

cake (red) at diffen.•nt levels on crowth and feed 

efficiency : 

Obj~ctive : nn attempt vlds mide to stucy the effect 

of feedi~ expeller variety of copra cg,ke as a protein source 

on isonit.rogenous repldcement of red til cake at different 

levels on the growth and feed efficiency of broilers. 

E:xperimehtal design : 

Eighty, cay-old 'HliBBM.RL' broiler chicks were collec-

ted from .-uamba~. Hatcheries, Calcutta. The birds were indivL 
-:-~-

dUdlly weighed, wing banded anc distributed in four groups of 

twenty chicks each. &ich group wa.s furtter sub-divieed into 

two replicates having 10 chicks in each replicate. One group 

\t.la:s fed with control diet, \t.lhereas other groups were fed with 

experimental diets as mentioned below : 

Grou~ 1 (T 
1

) J Control diet containing 10% red til cake 

GrouP- 2 ( T ) 1 20% protein of red til cake present in the con-
2 

tiol ration w.:.~s replaced by expeller copra cake. 
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GrOU.P-3 ( 'i'
3

) 1 40% protein of red til ca.ke present in the 

control ration we1s replaced by expeller copra 

cake. 

GrOUP-4 ( T
4

} : 60% protein of red til cake present in the con­

trol ration wcJ.s repl<iced by expeller copra cake. 

The addition of extra amount of ~opra cake in tre 

experimental diets due to its low protein content in comparL 

son to rea til cake we1s adjusted by lowering the aRK>unt of 

~ioca milk residue (TMR) in respective diets. 

The composition of broiler starter and finisher 

rations were furnishes in 'lable 2. 2 and 2. 3 respectively. 

Experimental period s 

r.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 during tre 

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 
ration 

20% 
replace­
ment 

( T 1) ( T2) 
----------------------------------~-----
Basa.l : 

Maize 

Tapioca milk residue (T~m) 

Soyclbean meal {yellow) 

Til cake (red) 

Copra cake (expeller) 

Fish meal 

rl.ddi tives: 

Dica.lcium phosph:i te ( OCP) 

Mineral mixture( l) 

Trace mineral mixture< 2) 

Choline chlor iae (SO%) 

Rovimix .-i.B
2

D
3 

( 3) 

Rov ibe( 4> 

Crude protein ,-~( on 1M bcls is) 

cal cula. te ME ( KCa lfkg) 

57 .oo 

3-00 

14.50 

10 .oo 

o.oo 
12-00 

1-500 

1-705 

0 ·045 

0 ·200 

0 ·025 

0 ·025 

22.26 

2728-25 

57 .oo 

2.Q.O 

14 ·50 

8-oo 

2-80 

12-00 

1.soo 
1-705 

0-045 

0-200 

0 ·025 

0 ·025 

22-24 

2728-54 

40,.~ 
replace­
ment 

( T3) 

57 .oo 
1-40 

14.50 

6.oo 
5.60 

12.00 

1-500 

1.705 

0 ·045 

0-200 

0 ·025 

0-025 

22-22 

27 28.83 

60% 
replace­
ment 

( T4) 

57 .co 
0.60 

14 .so 
4-00 

8-40 

12-00 

1-500 

1-705 

0-045 

0 ·200 

0 ·025 

0-025 

22-20 

27 29 -12 

( 1) <l:>mposition mineral mixture {in percenta.ge): Oi - 28-00%, 
P- s.oo%, r---9 - o .o2scx, Fe - o .6cx. zn- o .21"" cu - o .o 1% 
Cb- o.oos~, Na.Cl- 10%, r--..n_ o-25%1 I- o.oo1ox.. 

(2)Composition of trace mineral mixture : Mnso
4

,H
2
o- 22.00 gms, 

.Fe
2
so

4
,7H

2
o - 15-00 gms. znco 3 - 6.oo gms, OlS0 4, SH

2
o - 2-0ogms 

( 3) Cbmposition of .Rovimix AB
2

D
3 

s Eci.ch gm of the product contain. 

ed: Vit.""- 40,000,l..U •• Vit. s 2 - 25 mg, Vit.D
3

- 5,000 I.U • 

. ( 4) CDmposition of Rovibe - Each gm of the product contained : 

Vit B l - 4 mg, Vit B6 - 8 mg, Vit s 12 - 40 '-"9, Niacin - 60 mg, 

ca. - .Rl n to thana te - 40 mg and Vi t. c - 40 mg • 
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Table - 2·3 D:lmposition of broiler finisher ration with differ­

ent levels of expeller copra cake (percentage) 

--------------------------------------------------------------
Ingredients Control 

ration 
20% 40% 60% 

replace- replace- replace-
ment ment ment 

--------~-------~--~------~-T~l) _____ (_T~2~) ______ <_T=3) _______ <T_4~)-
Basal : 

Aaize 

Tapioca milk residue ( Tl'·ffi) 

Soyabedn meal ( yello\ ... ) 

Til cake ( red) 

Cbpra cake (expeller) 

Fish meal 

Additives : 

LiCdlcium phospru te ( OCP) 

Mineral mixture( 1) 

Trace mineral mixture< 2) 

Choline chloride (SO%) 

Rov imix AB D ( 3) 
2 3 

Rovibe( 4> 

Crude protein %(on LM bclsis) 

G:t.lcula ted ME ( KCal/kg) 

59 .oo 
3 .oo 

12.50 

lD .oo 
0 .oo 

12·00 

1· 500 

1.705 

0 ·045 

0. 200 

o.o2s 
0 ·025 

21-46 

27 43.25 

59 .oo 
2 ·20 

12.50 

e.oo 
2-80 

12.00 

1.soo 
1·705 

0-045 

0 ·200 

0 ·025 

0 ·025 

21-44 

2743.54 

59 .oo 
·1.40 

12.50 

6.oo 
5.60 

12.00 

1-500 

1-705 

0 ·045 

0 ·200 

0 ·025 

0 ·025 

21-42 

27 43.83 

59 .oo 
o.6o 

12 .so 
4-00 

8-40 

12.00 

1. 500 

1-705 

0-045 

0 ·200 

0-025 

0-025 

21·40 

27 44-12 

( 1) Cbm,J;X>sition mineral mixture (in percentage): Ca - 28 ·00%, 

P- s.oo%, ~-~ - o .o25%, :re - o .6%, zn - o -21%, cu - o .o 1%, 

00 - 0 ·00 5%, NaCl - 10%, 1'-"..n - 0. 25%, I - 0 .00 l'Y~· 

( 2) composit:ion of trace mineral mixture 1 MnS0
4

,H
2
o - 22.00 gms, 

Fe
2
so

4
,7H

2
o - 15.00 gms, ZnC.0 3 - 6.00 gms, CUS0 4 , 5H2o - 2.QQgms 

· <, 3> Composition of Rovimix AB
2
o

3
1 Each ~m of the product contai~ 

edz Vit.~- 40,000 l.U. Vit a
2

- 25 mg, Vit • .D
3

- 5,.000 I.U. 

( 4> Cbmposit.k>n of Rovil:>e - Each gm of the product contilined : 

Vit a
1

- 4 mg, Vit a6 - 8 mg, Vit a 12 - 40 SJ.g, Niacin - 60 mg 

ca - Fentothanate - 40 mg and Vit.C- 40 mg. 
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a. Initial body weight of all the experimental birds inciiv L 

b. 

cuglly at the begining of the experiment followed by 

weekly intervals durin9 the entire experimental period 

' ~"'verage total body wei<;ht gain per bird per group as 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)·. 

characteristics and organs of broilers : 

Objective s TD study the effect of feeding copra 

cake on cc1rcass q'l.k:i lity and cut.. up parts of broilers. 

slaughtering method 

Four birds of each group at the end of experiment 

{at tre age of 44 days), were starved over night to empty 

their crops and sacrificed for cut- up parts and haema.tolog ical 

studies. turing starvation, water was supplied ad-libitum. 

Before slaughtering body weight of tie birds were taken 
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carefully to obtain eviscerated percentage. weight of differ­

ent cut-up _parts, including orgdnS were taken to obtain percen_ 

tage of cut-up parts as compared tv eviscerated weight, and 

organ weight d.s compared to percentage of live weight. 

The birds were slaughtered by stunning rrethod (i.e. 

by aetouching a tlanto-occipital joints) and allowed to bleed 

till death. Blood samples were oollected in tre test tube ·for 

haema. to logica.l studies. Subsequently, the birds were dressed 

by removing the feathers, skin and wings partly. The feet 

were rerooved at the hock joint and wings at the Garr.o-metacdrpal 

joint. 4ll cut was made below the keel bone to separate the 

viscera. Inedible offals like intestine, spleen, lungs, trached, 

esophagus, genitdl tract, etc. were rerooved. Giblets consisting 

of heart, liver and gizzard were also cleaned and weighed to 

obtain giblet percentage as well as eviscerdted percentage. 

The eviscerated carcasses were used for the measure­

rrent of percentage of cut- up parts 1 ike breast, neck, wing , 

trunk, thigh and dr~stick. The th~h 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 

jmction of last cervical and first thoracic vertebra. 



IV)" Effect of feedi$ expeller c~pra cake on haematology 

of broilers 
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Object : To observe tre ha.ematolog ical changes of 

broilers, if any on feeding with different levels ~f expeller 

copra co.ke. 

Methods : .For 'h::te!Tki to logical stucies, blood sam... 

ples -were collected from four birds in each group in the test 

tube containing anticoagulent, ethylenedi.d.minetetracetic acid 

( EDrA) while slaughterin~ at the end of 44 days growth tri.d.l 

and were used for determining the following parameters. 

a) Erythrocyte sedimenta. tion rate ( ESR mm; 1st oour) 

b) Facked cell volume ( PCV in percen~ge) 

c) H:lemoglobin ( Hb in gmj 100 ml) 

Experiment - 2 

~termina ti.on of metabolizable energy (ME) value of expel] er 

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 significd.nce in poultry nutrL 

tion. The object of this stucy was, therefore, to determine 

the ME value of expeller copra cake. 
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Procedure : ray-old I HUBBrlRD' broiler chicks fifty 

in number obtained from .~rambag Hi tcheries I Gi lcutta I were· 

used in this study. The birds were weighed, wing banced and 

randomly ciistributed in duplicate groups of 8 chicks each and 

put in electrically heated, thernosta. tically C)ntr·;)lled b<;t ttery 

brooder with r~isea screen floors, having suitable provisions 

for supplying of feed ..:ind water. The chicks were fed the re-

terence and test r..lti-::ms from 0 to 28 days of age. Feed and 

water were supplied dd..libitum. 

The ME value of expeller copra cake was determined by 

the practicd.l type method as described by Sibbald dnd Slinger 

( 1963}. The composition of the reference ration used was the 

s<ime as reference broiler starter ration ( diet-T 
1

) presented 

in Table - 2. 2 • 

While preparing the reference diet every effurts were 

made to meet the requirements of protein, energy, minerals and 

v itdmins. The test rations were formulated from the reference 

ration by substituting the expeller copro. cake, for part of the 

basal p:::>rtion of the reference r~tion on weight by weight basis. 

The additives portion was kept constant for all the diets. The 

levels of substitutions of expeller coprd ca.ke were 20% and 30%· 

Diet - A . . Practical type reference ration. 
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Liet - B s OJpra cake (expeller) replaced 20% of the basal 

purti\Jn of the practical tn:e re fe renee ration. 

Giet - C o:>pra cake (expeller) replaced 30'}'a of the basal 

' 
portion of the practical type reference ration. 

Proper grinding ana thor~ugh mixin~; of various ingre-

dients Qf ba.sdl fractions were ensured in order to prevent 

pick and choose of a particular ingredient by the birds. The 

additive portion was directly grounded e~.s required and mixed 

~;,:ith the ra ti-:m thoroughly to ensure romplete and uniform 

mixing while preparing the diets. 

The metabolic trials were conducted fur three diys 

on 26th, 27th and 28th day of age of the birds during a four 

week experimentdl period employin;;? total collect.ion technique. 

Excre~ samples were collected at 24 hours intervals dnd three 

24 hours collections from each repliC:ite were pooled and main-

tained in the frozen sta.te. until! processed for analysis. 

Processing of excreta : 

The pooled excreta samples were thoroughly mixed with 

the addition of a. solution of 2% HCl containing CUSO 
4

• The 

samples were then dried in an electrical oven at 75-8o 0 c for 

7 2 to 80 hours. The dried rna terials were then esposed to the 

atmosphere overnight and weighed. It was subsequently ground 
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for. further analysis. The procedure dciopted for pr:>x i."A:i te ana_ 

lysis of feed dnc excreta were the sdme as recommended by AOAC 

( 1975}. The grvss energy value of feed and excreta were deter­

mined by chemical compOsition multiplying by .:,.twa ter' s Physio­

lo~ica.l fuel Vdlues. 

The method for calculdtion of cldssical ME values for 

experimental diets WQ.S that of Sibbald ~ ~· ( 1960): the 

nitrogen corrected ME values were that of Hill ~ al. ( 1960); 

while the ME values of test ingredient Wds found out by the 

method as applied by Sibbdld and Slinger ( 1963) for practical 

type diets. 

Statistical Methodology : 

~11 the dd td developed here were subjected to sta tis­

tical ~nalysis by one way analysis of variance as per Snedecor 

and o:>chran ( 19 67) • 



Chapter---4 

RESULTS AND DISCUSSION 



RESULTS ANL DISCUSSION 

PART - I 

Studies on Jangli badam (~fulia foetida) 

Experiment - 1 

Eveluation of Expeller variety of Jangli badam cake in broilers 

I} Chemical composition of Jansli badam cake (Expeller) 

The chemical composition of expeller veriety of Jongli 

badam cake was cone to assay its nutritive value as well as 

feasibility of its use in broiler ration. The chemical compo... 

sition is presented in Table- 4-1 

Table 4-1 Chemical composition of exp~ller jangli badam cake 

(on· percent dry matter bas is) 

Nutrients 

Dry matter ( D.M) 

Crude protein ( CP) 

Ether extract (EE) 

Crude fibre ( CF) 

Total ash (T A) 

Nitro.gen free extract ( NFE) 

Calc !urn ( Ca) 

Phosphorus ( P) 

Percentage 

9 3-10 

8-51 

6 .o 1 

19-92 

4-59 

60.97 

0.28 

0.54 
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From the Table 4·1~ it was evident that the crude prO­

tein, ether extract, crude fibre, total ash, nitrogen free 

extract, c2lcium and phosphorus contents of Jangli bsdam 

ccke (expeller) was S-51'}'", 6.01),~ 19-92~~~ 4-59%, 60.97~~, 0-28% 

and 0-54% respectively. From the chemicel compositi~n, it is 

evident thc:t Jangli badam cake is rich in NFE contents and 

thereby may be used as en energy rich feed ingredient, though 

its CF content is also somewhat higher. 

II) Assessment of feeding value of Jangli badam cake 

(expeller) in broiler ration : 

This experiment was conducted to find out the effect 

of expeller Jangli badam cake at 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 effL 

ciency of broilers. This growth study in broiler chicks 

were carried out upto 8 weeks of ege ana the data are presen­

ted in Table- 4.2, Fig. 4.1, while ~~pendix Toble- 4.1 

shows the weekly growth pattern of experimental birds. 

(a) Change in body weight : 

The average body weights of day-ole broiler chicks 

of the eJ<Per !mental birds are 35.50 ± 0 .62, 37. 15 ± 0 .7 4, 

36.45 ± o.s7, 38·20 ± 0-64 and 35.77 .± 0.72 gm in groups 
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Flg.~-1 Average weekly body weight of 
broilers feeding at different levels 
of jangli badam cake (expeller) 

BODY WEIGHT (gm} 
1600r-------------------, 
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T
1 

(Control). T
2 

(10% replc:cement). T
3 

(20% replacement), T
4 

( 30,-o replc·cement} and T5 ( 40% replc:cement) respectively. 

JJ.l the b ires of group T 
3 

( 20% replacement), T 
4 

( 30% 

replacement) 2nd T 5 {40~ replacement) showed the sign like 

loss of appetite, weakness of the legs, disincline to move, 

lower their head end cirops ·.dng anc fe.sthers (Plate - 4.1) 

and ultim~tely died 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- T
2 

died within 56 days of 

experimental period. 

The weekly body weight of T 
1 

{Control) and T
2 

{ 10% 

repl?.cement) groups have been presentee in Fig. 4.1 and 

Appendix Table 4.1. The diagram sh~wed that the body weight 

of T 
2 

group (with 10~ expeller Jangli badam cake) was less 

'than the control throughout the experimental period which 

might be either due to some growth depressin~ factor or due 

to the low protein content of the cake. 

The average final body weights after 8 weeks of expe­

rimental period were 1517.50 ~ 33.69 and 609.16 ± 77.13 gm in 

groups T
1 

{control) and T
2 

(20" repl?.cement) respectively. 

The dat~ {Table- 4·2) on stctistical analysis reveal­

ed highly significcnt (P L o.ol) differences between T
1 

and 

T
2 

groups. 



Plete 4.1 control and treated (T 
4

) birds after 

3 devs of experiment 



(b) Mortality percentage of the birds : 

It has already been stated e2rlier that in groups 

T
3

, T
4 

and T
5 

all the experimental birds died within 6-9 

days of starting the experiment wherE6s 75% birds of T
2 

died 

within 56 dc.ys of the experL~ent. The m~rtclity percentage 

of birds are presented in Table - 4. 3 while Fig. 4. 2 shows 

the grcphical representc.ti~n of the same. 

Remc.ining live birds of T
2 

showed the symptoms like 

loss of cppetite, poor growth and emaciation, ruffled feath­

ers, incooroinction of gait, pc.leness ~f comb and wattles. 

These symptoms might be due to presence of toxin/deleterious 

substc.nces in the expeller Jangli badam cake. At higher 

level of inclusion c2using 100% mortclity of the birds within 

short time as in case of ~roup - T3, T
4 

ana T5 • Subsequently 

at lower level as in case of group T
2 

( 10% inclusion) causing 

7 5% mor tE.l i ty arxi 1 ive birds s howeci the symptom of toxicity. 

(c) Effect on feec consumption 

The date. on feed consumpti·.Jn of T 1 and T 
2 

groups along 

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 .:t 60.52 and 1796.60 
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FiQ.4·'3 Average weekly D .M. intake of 
broilers feeding at different levels 
of jangli badam cake (expeller) 

D.M. INTAKE (gm) 
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in group T
1 

end T
2 

respectively curing the entire experimen­

tal per ioa of 8 weeks. The higher feed consumption control 

group (T
1
). It might be due to lower palat~bility unaccepti­

bility of the expeller Jangli badam c~ke. 

The feed efficiency r~·tio of T 
1 

and T 
2 

groups were 

found to be 2.66 and 3.14. 

The poorer fee6 efficiency of T
2 

group might be oue to 

the factors alreedy mentioned earlier while discussing total 

feed consumption. 

Experiment - 2 

I) Chemical composition of Jangli badcm oil 

To ascertain the feasibility of Jangli badam oil in 

broiler ration, chemical and physical analysis of the pure 

oil were carried out to determine the quality in respect of 

edibility. Physically the col·~ur and flavour was just 1 ike 

mustard oil but specific gravity of the oil was somewhat lower 

than that of mustard oil. 

Number of standard assays which were helpful in charac­

terizing the oil has been presented in Table - 4.4. 
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It is evident from the Table 4.4 thot the sap~nifico-

ti~n vc.lue ~f the oil which is inversely correlcted with the 

average chain length of the c~nstituent fatty acids was 187. 

Sc.p-:mificc.tion value of .:>ther ~ils like ground.nut oil 1 olive 

oil, rcp.:=seeci. ·.:>il~ coc:>nut oil were 186-196, 185-196, 168-l79 

246-268 respectively. 

Tc.ble- 4.4 Physic~chemicc.l constants of pur.: jangli 

bodam oil 

Standard assays 

Refractive index at 4Q.o 0 c 

Butyra-refractometer reading at 40 .o 0 c 

Iodine value ( ~ i j s) 

Sap:>nificati~n value 

Results 

1. 4670 

61.7 

142.5 

187 .o 
Unsap~nifiable matter o.sa percent 

Free fatty acia as oleic acid 

Moisture and v~l atile matter 

Bellier test (Turbidity temperature 
Acetic ocio method) 

Flash point 

Test for rancidity 

Test for castor oil 

Test for mineral oil 

Test for sesame oil 

P.:>lybromide test 

1-7 5 

0 ·0 5 

16 .o 0 c 

710 .o 0 c 
Negative 

Negative 

Negative 

Positive 

Negative 

.. 
II 
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LJC.ine value (an estimcte ·:>f the relative amounts of 

unscturated fatty acids in the triglyceride molecules of the 

fat) of the Jangli badam oil was 142.5. Iodine value of 

other oils like groundnut :>il, olive oil, rapeseed oil, coc-:>­

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

Fatty acids compos iti·:>n of the Jang 1 i bc;dam oil are 

presented in Table - 4.5 

Table - 4.5 Fatty acids composition of Jangli badam oil 

(in percentage) 

Name of fatty acids 

Palmitic ( RT - 1.77) 

stearic { RT - 2 • 68) 

Oleic ( RT - 2 .87) 

Linolenic (RT- 3.07) 

Lin·;>le ic { RT - 3. 38) 

11 Eicosenoic acid (RT- 4.76) 

Erucic acid ( RT - 8 -14) 

Behenic acid ( RT - 6 .15) 

Arachidic { RT - 4 .76) 

Unidentified fatty acid (RT- 7-24) 

Jercentage 

12-470 

3-747 

4·444 

8 .514 

16 .g 25 

9.701 

t.66Q 

6.089 

. 9 .700 

1-707 
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It is evident from Table - 4.5 that the Jangli badam 

oil c-~ntains 12.47'}" palmitic ccia, 4·444% oleic acid and 

8.514% linolenic which ate not desirable characteristics of an 

edible oil as most of the edible oils contain 4-5% palmitic 

acid 1 about 10% oleic aci<i and 16-17% lin.:>lenic acid. Behenic 

2cid is most undesirable fatty acid of an edible oil but 

Jangli badam oil contain about 6.089% behenic acid. This 

might be the another cause of non-edibility of this oil. This 

oil also contains 1·707% of an unidentified fatty acid which 

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

II) Assessment of feeding value of Jangli badam oil in broiler 

finisher diet : 

As expeller variety of Jangli badarn cake cause partial 

mortality at 10% inclusi-on and. 100% mortalicy at 20. 30 and 

40% levels of inclusion replacing bC~sal portion of the refer­

ence ration (Experiment-1) 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 cc.Y.e or elsewhere. The 

effect of feeding pure jangli badam oil by mixing with feed 

at specific levels on growth1 feed efficiency and mort.lity 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 in Table - 4.6 

Appendix Table - 4.1 and also in Fig. 4.4 
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Fig.4-4 Average weekly body weight of 
broilers feeding at different levels 

of pure jangli badam oil 
BODY WEIGHT (gm) 

1600r--------------------, 
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a) Ch.;;nge in bodz weight : 

The average initial body weight of broiler at 4th 

week of age were 482.47 ± 19.35~ 498.21 ±. 12.84, 508.33 ± 

17 .o 5, 49 3. 20 .± 13.26 and 50 2 .oo ± 10 .60 gm in T 
1 

(Control) , 

T6 (c:lntain 5.6 gm olljkg ratLm), T
7 

(contain 11.2 gm oil/kg 

rati~n), T
8 

(contain 16.8 gm oiljkg ration) and T
9 

(contain 

22-4 gm oil/kg ration) respectively. 

The average final body we:ight after 8 weeks were 

1517 .so ± 33.69, 1046.30 ± 24.30, 935.00 ± 27.7 3 and 

852.50 .± 27.42 in Groups T
1

, T6 , T
7 

and T
8 

respectively. 

All the birds of T
9 

grJup were died within 14 days after 

starting the experiment. The average we.ight gain from 4-8 

weeks of age of the birds were 1035.03 ± 45.66, 548.09 ± 19.61, 

426.67 ± 18.53 and 359.30 ± 28 .sa in T 
1

, T6 , T
7 

and T
8 

res­

pectively. 

on statistical analysis of the data it may revealed 

that tre fina.l body weightjgain in weight of T
1 

{control) 

was significantly higher (P L 0-01) than that of T6 , T
7 

and 

T
8

• This type of growth depression effect of the jangli 

badam oil might be due to presence of some unidentified 

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

It has been observed from Table 4.7 as well as from 

Fig. 4.5 that the inclusion of 22-4 gms of oiljkg ration(T
9

) 

cause 100% mortality of the birds within 2 weeks after sta-

ting the experiment, wheree:s inclusion ·of 5.6 gm ( T6), 11.2 gm 

(T7 ) and 16-8 gm {T8 ) of Jangli badam oil 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 M:lrtality percentage of broilers feeding at 

different levels of pure jangli badan oil 

Group ~-~;e in weeks 

5th week 6th week 7th week 8th week Total % of 
mortality 

1 ( T 1} 0 ·0% 0 ·0% 0-0% 0-0% 0 ·0% 

6 ~·r ) 6 0-0% 0 ·0% 10 ·0% 0-0% 10-0% 

7 { T7) 0-0% 0-0% 10-0% 10 ·0% 20 ·O'K 

8 < Ta> 0 .o 'Yc 10 .oro 20 ·0% 40 ·0% 70.0% 

9 (T9) 0 -0% 30-0% 70-0% 100 ·0% 

c) Effect on feed consumption and feed efficiency in different 

treatrrents : 

The data on feed consumption and feed efficiency are 

also presented in Table 4.6. whereas average weekly feed 



FiQ.4·5 Mortality percentage of broilers 
feeding at different levels of 

pure jangli badam oil 
MORTALITY (%) 
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co nsumptbn have been presented in ~pendix Table - 4. 2 c.nd 

Fig. 4.6. 

It is observed from Tcble 4.6 that total feed con­

sumeci (gms) per bird ofT 
1
, T6 , T7 2nd T

8 
were 2985.22, 

2138.50, 1947-90 and 1746.93 gms respectively during the 

entire experimental periua from 4-8 weeks. 

It was observed that the birds of control group 

(T
1

) consumed m0re amount of feed than that of groups T6 , T
7 

end T
8 

and the birds of T
8 

{contcining 16.8 gm oiljkg of r2tion) 

consumed lowest amount of feeci than the other treated groups. 

It is also evident from the same Table 4.6 thct there 

is a decre2sing trend of feed intake with the increasing level 

of oil in the ratiJn. 

Feed efficiency rctio in T
1
, T6 , T7 and T8 were 2-88, 

3.90, 4. 57, 4.86 respectively which apparently shO\oJS that the 

FER is lower in T
1 

and T6 groups as compared to T7 and T8 • 

The data could not be compared statistically as 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 substmce(s} in the oil. 



FiQ.4·6 Average weekly D.M. intake of 
broilers feeding at different levels · 

of pure jangli badanl oi I 
D.M. INTAKE (gm) 
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II.I) Pathological study on vital orgc.ns of broilers e:fter 

feeding expeller jangli badam cake and pure oil 

Pathological study was carried out to observe the 

effect of feeaing expeller jangl i badam cake anc pure oil at 

different levels on vital organs (liver, kidney and heart} 

of broilers. 

In the present investigatiJn remarkable gross chan­

ges were observed in vital organs. All the dead birds of 

groups T
3

, T
4

, T5 showed petechial hemorrhage in sub-cutis 

and in different serosal coverings. Gall bladder was highly 

enlarged 2-3 times than normal in group T8 and T
9 

groups. All 

the live birds of groups T
2

, T6 , T7 , T8 showed pale colouriza­

of liver (Plate- 4·2) and heart and kidney was hyperemic. 

These changes were observed in isolated places at lower level 

of inclusion whereas the whole organs are found to be affec­

ted at higher level of inclusions. 

The section of the liver showed coagulative necrO­

sis of the parenchyma i~ limited places. The necrosis was 

seen mostly towards the central vein {Plate - 4.3) in case 

of lower levels of inclusions of cake or oil. But at higher 

level of inclusions, the section of the liver showed massive 

coagulative necrosis. The necrosis was observed towards the 

central vein as well as ·the peri-portal areas. 



~late 4·2 20'- jc:ngli bcdam ca'ke fed broiler show1fl9 
internc::l orgc:ns. The 1 iver ~as pcle in colour 

Flate 4. 3 Section of broiler liver showing c~ogulative 
necrosis fea et 20% j angli badsm cake, 450 X H & E. 
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The secti..m ~f the kidney sh.::>Wed congestion ana 

C'.)cgulc:tive necrosis in tubule c.no glomeruli (Fig. 4.4) in 

c...ifferent places at lo\·:er levels 0f inclusi.:m of ccke or 0il. 

3Ut at high~r level of inclusion, the secti.)n of the kidney 

showed mcssive coagulctive necrosis both in tubule anc glome­

ruli ( flatP- 4.5 anu Pl~te- 4.6) at highEr level vf inclu­

sions of coke or oil. 

The section ~f the heart snowed coagul~tive necrO­

sis in isolated places at 1o~er level of inclusions but at 

hi~; her levels ~f incl us Lm, th= secti.:m of the heart showed 

massive coagulative necrotis. 

From the above experiment, it m~y be concludeo that 

the inclusion of je:ngli bc:dam cake or .:>il in broiler rati:>n 

cc.use patholvgicol chonges of liver, kidney and heart. 

These chc.nyes mi9ht be du~ to toxicjceleterious subst:nce(s) 

present in the oil portion of the cake. 



Plete 4.4 secti.Jn of broiler kicney showing congestion 
and cocgulative necrosis in tubule and 
glomeruli fed e:t 20~ j angli bcdem ceke, 100 X H & E 

Plate 4.5 Section ~f broiler kidney showing massive 
coac;ulc.tive necrosis fed c:t 22·4 gm of pure 
ja~li badsm oiljkg diet, 100 X H" E 



n f 
- ~­

je.nc;li badam oil/k.Q diet, 
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PART - II 

STU.iJIES uN EXPEllER VARIErY OF COPR~. {Cocos nucifero) 

Cl.l<E IN BROILERS 

Experiment - 1 

Feeding value of expeller Copra cake in broilers 

I) Studies on the chemical ~omposition of expeller variety of 

copra (COcos nucifera) cake 

The chemical composition of expeller variety of copra 

cake was compared with that of red til cake as well as to 

assess its nutritive value as a vegetable protein source. The 

chemical compositi~n is presenteo in Table- 4.9. 

Table - 4.9 Chemical composition of expeller copra cake and 

red til cake (on per cent <iry matter basis) 

NUtrients Expeller copra cake Red til cake 

Lry matter ( DM) 91·7 3 91.07 

·crude protein { CP) 23 .o 5 32.53 

Ether e.xtr act ( EE) 12.7 5 9.28 

Crude f:ibre ( CF) 9.39 17 ·21 

Total ash ( TA) 5.76 14.11 

kio !nSoluble ash (AlA) 1•00 6.23 
Nitrogen free extract ( NFE) 49 .as 26.87 

Calcium ( Ca) 0-23 1.9 3 

Phosphorus ( P) 0.62 1.63 
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It is ev iC.ent from Table - 4 .s that the crude pr.:>te in 

(CP) ~f expeller copra (23.05%) is less than that of red til 

cc.ke ( 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 cake (9 .39%} was ab~ut half 

than that of red til cake ( 17.21%}, Nitrogen free extract (NFE) 

content of expel~er copra cake (49.05%) was about 2 times more 

then that of red til cake ( 26.87 rJ . 

rurther, the higher total ash ccn tent of red til cake 

indicates its richness in mineral contents which is clear from 

its higher calcium and phosphorus levels. 

II) Effect of feeding expeller copra cake ~ a protein source 

in broiler ration on isonitrogenous replacement of til cake 

(red) at different levels on gr-;:>wth ana feed efficiency 

This experiment \-;?s conducted to find out the effect 

of partial 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 experL~nt was carried out for a 

period of six weeks. 

The data on grawth are presented in Table - 4 .9 Appe~ 

d ix Table 4 • 3 and Fig • 4 • 7 • 
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a) O'lange in body weight 

'rhe average body weight of cay-old broiler chicks .:;,f 

the experiment were 43-36 ± Q.68, 44-27 ± 1.10, 42-38 ± o.77, 

42.55 ± o.74 gm in T
1 

(control), T
2 

(20% replacement), T
3 

{ 40% replo.cement) and T 
4 

( 60% repl ccement) respectively. 

The average final body weight of experimental birds 

after six weeks were 1209.39 ± 35.89, 1387 .so ± 33.85, 1306.42 

± 41-94, 1318.9.3 ± 45.82 gm in respective groups. 

The average weight gain in 6 weeks were 1166 .o3 ± 

35.81, 1343.24 ± 33.66, 1264.05 j: 42-23, 1276.38 ± 45.97 gm in 

The data (Table-4.9) on st2tistical analysis revealed 

that the effect of various treatments exhibited highly signi_ 

ficant (P L o.o5) differences among aifferent groups. 

The final body weight as well as gain in we~ht of T
2 

( 20% replscement) was significantly higher ( P L 0 .QS) than 

that of T
1 

(control). The T
3 

and T
4 

groups attained better 

body weightfweight gain as compared to control (T 
1

} • This 

increased body weight gain might be ciue to lower crude fibre, 

h;igher 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 energettc efficiency. This has 

been amply reflected in better I'1E value of C·Jpra cc.ke ( 1-914 

KCCljgm} c.s noted in this investigation which is higher than 

red til cake ( 1-505 KC2ljgm) as reported by Banerjee~ al. 

{ 1974). 

Panigrahi ( 199 2) has also reported that body weight 

gain is significantly affected by lipid contents of copra meal. 

High 1 ipid content of copra rrecl might be the cause of better 

gro·.·Jth performance of treated groups then that of control. 

Til cake has also been reported to contain cJnsiderable amount 

of phytate which a<iversely affects the nutrient utilization 

through G.I. tract whereas Momongan ~ ~· (1964) suggested 

that copra meal does not contain any toxic or gro~.o.•th depress-

ing f~ctor. It might be the an.Jther cc.use of better gro•,;th 

performance of treatment groups. 

Scott et al. ( 1969) reported that copra ere al is defL 

cient in lysine and methionine. Levencra have also ( 1976) re-
' 

ported that coc·Jnut cake is deficient in lysine and histidine. 

The interesting characteristic of the present invest!-

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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cue· to lower aminO-acid content interms of lysine and methiO­

nine in particular. 

b) Results ·:>n feeO. consumpti:m and feed efficiency in 

different trec,trrentc;; 

The results on feed consumption and feed efficiency 

of feeaing differ~nt levels of copra ce:ke (expeller) are pre­

sented in Table- 4.9 and Fig. 4 .s whereas average weekly feed 

intake hcve been presented in F-.ppendix Table 4. 4 and Fig. 4.9. 

It is observed from Table 4.9 that total feed consu.. 

mea per bird of T 1, T2, ·r
3 

and T 
4 

were 2596.27 ± 22.22, 27 29.99 

.± 33.96, 2616.02 ± 25.51 end 2698.97 .± 102.96 gms respectively 

during the Entire experimentcl periJd of 6 weeks. 

on critical observation it mcy be noted the:t T 
2 

con­

sumea the highest amount of feec durin<;· the experimental peri-:Ki 

follo\o\•ed by T
4

, T
3 

and T
1

. Hvwever, on statistical anslysis 

no significant differences were obse!\'e6. in total feed consump.... 

tion among various treatments. 

It is. observed from ii>pendix Table 4·4 that birds of 

T 
2 

and ·r 
3 

groups have consumed more feed in 6th -week in compa­

rison to 5th week whereas birds frQffi T
1 

and T
4 

groups have con­

sumed more feed in 5th week in comparison to 6th week. 
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The feed efficiency re:ti~ were 2·227 ± 0-045, 2·003 ± 

o.o66, 2-070 ±0.030 c:na 2.113±0-040 respectively ingroups 

T
1

, T
2

, T
3 

c:nd T
4

• 

on statistical analysis feed efficiency shovJed s ignL 

ficant ( P L 0 .o l) differences e:mong the treated groups. T 
2 

and T
3 

groups showed significe:ntly better feed efficiency 

than that .:>f T 
1 

( c~ntrol) and T 
4 

groups. 

The performance of broilers indicated that expeller 

copra cake coulc safely be included in the diet upto a maximum 

level of 8 .40% (as studied here) in the total ration replacing 

60% red til cake nitr·::>gen of reference diet with the advantage 

of higher weight g~jn and better feed efficiency. 

Sar ker and. Baner j E: e ( 1987) have a 1 so reported that 

ceoilt::c copra c.ske coulo safely be incluaed in the oiet of 

upt~ a mC1x imum level of 8. 58~-~ replacing 20% de oiled groc.ndnut 

cake nitrogen of reference: diet. ThE result of this experi­

rt'.ent is in close agreement with that of sa'rkar and Bc.nerjee 

( 1987) • 

Panigrahi et al. ( 1987) found that there were no signL 

ficcmt difference in 7 week body weights of chickens fed on the 

control diet end diets containing coprc, 125 and 250 gmjkg. 
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III) Effects of feeC. irr copra cc>.ke at different level£.__Q!l 

cut-up parts, slaughter charecteristics 2nd vital 

orgc.:ns of broilers 

The object of this study was t:J examine the slau£"hter 

par2me~rs Jf broiler on feeaing expell~r variety ~f coprs 

cake at cifferent levels. Four birds from each group (one 

male and one femele from each replicate) were slaughtered for 

this purpose after termination :Jf gro~th study on 44 days of 

age. The f·.Jllowing parc.meters vJere studied. 

a) cut-up parts : (expressed as percentage of eviscerated wEig~t) 

1) Neck weight, 2} wing weight, 3) leg weight, 4) Breast 

weight and 5) Back weight. 

b) Slcughter char~cttristics : 

1) Live weight, 2) Eviscersted weight 

3) Giblet we:i~ht (percenta£e of live weight) 

c) Vital org?.ns : (expressed ss percentc.gE' of 1 ive we is;·ht) 

1) Liver weight, 2) Heart weight, 3) Kicney weight, 

4) Pancreas weight, 5) Spleen weight, 6) Gizzard v1e ight, 

7) Intestinal weight with its contents .• 

( a) cut-up parts · : 

. . 
The aata on cut- up parts are presented ·in Table 4.10 

which showed that tl"E average per cent of neck· weight "s on 
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eviscerated weight of different groups are 6. 34 ± o ·2~, 7 .oo 

± 0.30, 7.35 ± 0.37 and 6.80 .:t o.'Z7 in group T
1

, T
2

,T
3 

e.nd T
4 

re·spectively, the aven~ge· per cent of wing · . .,eight as on evis-

cerated weight ·::>f diffErent groups are 9.76 ± _0 .38_, 9 .99 i 

0 • 17. 9. 14 ± 0. 34 and 9. 57 .± 0 -14 in T 1, T 
2

, T 
3 

and 'I' 
4 

respec­

tively. 

The avercge per cent of leg weight as on evisce:.re:ted 

weit;ht e-re 30.78 ± 0 .82, 31.77 .± 0 .35, 31-37 ± 0.55 anc 31-08 

± o .34 in T 
1

, 'I'
2

, "1'
3 

ana ·r
4 

respectively. The average per cent 

of brec:st weight as on eviscerated weight are 24.52 ± 1.7 1, 

24-73 .± 0.23, 24.36 .± 0-83 and 24-96 ± 0·74 in T 1, T
2

, T
3 

and 

T
4 

respectively. The average per cent of back weight as on 

eviscerated weight are 27.79 ± 0-84, 25.65 ± 0 .53, 26.65 .± 0.81 

end. 26.32 ~ o .7 2 in T 
1

, 'I 
2

, 'I'
3 

and T
4 

respectively. 

The averi1ge per cent of different cut- up parts weight 

c:s on eviscerated weight were subjected to statistical analysis 

and no significant differences were observed among the verious 

tre c:ted groups • 

b) Slaughter characteristics : 

The data on slaughter characteristics of broilers in 

different treatment are presented in Table - 4.11. 
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The average eviscerated percentage were 59 .47 ± 

1.15, 62.05 ± 1.77, 51.22 ± 0.23 and 60.45 ± 1-34 in T1, T 2, 

T
3 

and T
4 

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 .± 0.43, 5.26 ± 0·32 and 5.70 ± 0··43 in 

T
1
, T

2
, T

3 
and T4 ,respectively. The data were statistically 

anelysed 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 char~cteristics of broilers. 

c) Effect on vital o.r:gans : 

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 have been 

e.xpxessed as the percentage on live weight. 

The average liver weight percentage as on live 

weight are 3."51 ± 0.11, 3-08 ± 0 .X], 2·58 .t 0.31 and 3.01 ± 

0 .45 in T 
1

, T 
2

, T 
3 

aDd T 
4 

respectively. 
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The average heart weight percentage as on live weight 

are o .65 ± 0 .Q9, 0.57 ± 0 .o7, 0.56 ± 0 .o 1 and 0 .68 ± o .o6 in 

T 
1

, T 
2
, T-

3 
and T 

4 
respectively. 

The average kidney we:lght percentage as on live weight 

are 1·14 ± 0·04, 1.os ± o.o9, t.o6 ± o.os and 1·03 ± o.o6 in 

T 
1

, T 
2

, T 
3 

and 'I' 
4 

respectively. 

The average pancreas weight percentc;ge as on live 

weight are 0. 30 ± 0 .o 3, 0. 27 ± 0 .o L 0. 29 ± 0 .o 2 and 0. 27 ± 

0·04 in T
1

, T
2

, T
3 

and T
4 

respectively. 

The average Gizzard weight percentage as on live weight 

are 2-35 ± 0·33, 2.03 ± 0·11, 2·12 ± o.lS and 2-02 ± 0.02 in 

group T
1

, T
2

, T
3 

and T
4 

respectively. 

The average spleen weight percentage as on live weight 

are 0 • 14 .t 0 • 0 1, 0 • 19 ± 0 .o 3, 0 • 1B .t 0 .o 1 and 0 • 19 ± 0 .o 3 in 

T 
1
, T 

2
, T 

3 
and T 

4 
respectively. 

The average intestine (with its content) weight percen.. 

tage as on live weJght are 5.64 ±0-34, 5.34 ±0.33, 5.69 ± 

o .45 and 5.65 ± 0.33 in T 
1

, T
2

, T 3 and T4 respectively. 

On statistical eJJalysis no significant difference 

among the different treatments of the above parameters were 
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obtained. 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 (eXEeller) on hemctologY 

of broilers : 

some blood parameters of broilers were studied to 

ascertain the effect of feeding expeller copra cake at 

differe·nt levels in the exper !mental ration and the date 

are presented in Table - 4. 13. The Erythrocyte sedimenta­

tion rate ( nm; 1st hour) as has been obtained here ere 

h 30 o ± 0 • 11, 1 • 27 5 ~ 0 • 13, 1 • 17 5 ± 0 • 10 and 1. 2 2 5 ± 0 • 15 in 

T 
1

, T 
2

, T 
3 

and T 
4 

respectively. 

The POl percentage as obtafued in the present expe­

riment are 31-88 ± o.72, 33.88 .± 1.48, 32.75 ± 1.11 and 

34.00 ± 1-41 in T
1
, T

2
, T

3 
and T

4 
respectively. 

The Hb (gm/100 ml) percentage as has been obtained 

here are 7 .6() ± o .o7, 7 .65 .± o .o7, 7 .6a ± o. 13 and 7 .a 5 ± 

0·22 in T
1

, T
2

, T
3 

and T
4 
respe~tively. 

All the data were subjected to statistical analysis 

and showed no mar :ked differences among various groups. 
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r.etermination of Metabolizable Enersy {ME) value of 

expeller copra cake 

90 

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 ± 0.04 and 2.7746 

± 0·03 Koaljgm respectively which were less than that of the 

reference diet ( 3·2317 .± 0.002 Kcaljgm). Table 4·15 showed 

that nitrogell-corrected ME values of the diet-B and diet- C 

were 2·8755 ± 0 ·04 and 2.6604,t0 ·03 Kcaljgm respectively which 

were also less than that of the reference diet ( 3.07 39 .± 

0 -004). 

The data on tre ME values of different diets were 

subjected to statistical analysis which showed significant 

difference at 1% level ( P L 0 .o 1) 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 tre test 

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

Diets 

Diet-B 

Diet- C 

ReplL 
cate 

1 

2 

1 

2 

Classical 
ME/gm of 

DM 

2·3200 

1·9 200 

1.8150 

1.6013 

Average 
classical 
MEjgm of 

DM 

2·1200a 
i9 ·20 

1.7080 a 
.±0·11 

Average 

1·9140 
.:tO. 20 6 

ME values bearing the same superscript donot differ 

significantly ( P L 0 .o 5) 

c_opra cake were 2.1200 .± 0.20 and 1·7080 j: 0.11 Kcaljgm res­

pectively with an average value of 1·9140 ± 0.206 whereas 

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

levels of inclusion were 2 ·0819 ± 0.19 and 1.69 56 .± o ·09 J<cal/ 

gm with a nean value 1·8887 ± 0 .19 3 Kcaljgm. 
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Table - 4.17 Nitrogen corrected ME vc.lue of test 

ingredient 

Diets ReplL N
2 

corrected Average Average 
cate 

ME/gm DM N
2
-corrected 

ME/gm DM 

1 2. 27 34 
2-0819b Oiet-B 

;iO .19 

2 1.8904 

1.8887 
.±0 .19 3 

1 1.7832 

Diet-C 
1.6956b 

;!0·09 

2 1-6079 

ME values bearing the same superscript do not differ 

significantly ( P L 0 .o 5) 

The ME vc.lue of expeller copra cake as determined here 

is somewhat higher than the ME value ( 1.190 J<caljgm) of copra 

cake (de-oiled) reported by lodhi ~ al.( 197 5) which might be 

dU:e to hig:ter oil content i.e. due to expeller variety of 

.this cake. ME values of deoiled copra cake as reported by 

other workers are 1·540 Kcaljgm (Scott~ .!!•, 1969) and 

1.49 5 X03lfgm ( Sarlcar ·and Banerjee, 1987). 
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SUMMARY AND CONCLUSION 

Exper imentswere conducted to examine the effect of 

feeding expeller Jangli badan (sterculia foetida} cake and 

expeller copra ( OJcos nucifera) in replacement of conven­

tional costly oil cakes in broiler ration with an idea to 

prepare economic rations. The salient observC~tions are 

1 is ted below. 

A. Chemical compos it ion of expeller j angl i bad am (Sterculia 

foetida) cake showed that it contained DM - 9 3. 10%, CP -

8.51%, EE - 6 .Q 1%, CF- 19.92%, NFE - 6Q .97%. total ash -

4 • 59 %. Ca - 0 • 28 % and P - 0 • 54%. 

Results on growth study with expeller variety of 

j angli badam cal<e at o, 10, 20, 30 and 40 per cent levels of 

inclusiJn replacing basal portion of the ration (groups being 

T 
1
, T 

2
, T

3
, T 

4 
and T

5 
respectively} for a period of a weeks 

showed that all the birds of groups T 
3

, T 
4 

and T 5 died within 

7 days after starting the experiment, ·where as 7 5% of the 

birds of T 
2 

died within 56 days of experimental period. 
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Live birds of group - T 
2 

showed poor body weight gain and 

wider feed efficiency 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 liXe groundnutjrapeseedjcooonut. 

At the expeller jangli badam cake cause 75% mor­

tality of the chicks at even 10% level of replacement and 

100% mortality 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 find out 

whether the toxin/deleterious factor(s) isjare present in the 

oil port ion of the cake or elsewhere. The study showed that 

the inclusion of pure Jangli badam oil cause 10, 20, 70 and 

100 r. mortality in groups T 6 ( 5. 6 gms oil/kg rat ion) , T
7 

( 11.2 gm oiljkg ration), T
8 

( 16 .a gm oil/kg ration) and T 
9 

( 22.4 gms oil/leg ration) respectively. Treated groups also 

showed poor body weight 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 

(T 
1 

to T
9

) having either Jangli badan cake or Jangli badam 

oil which showed massiw coagulative necrosis of liver. The 

necrosis 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) is/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. Olemical composition of expeller copra cake showed that 

it contained DM- 91.7 3%, CP - 23.05%, EE - 12.7 5~ CF -

9.39%, NFE- 49-05%, Total ash- 5.76%. Ca.- 0·23% and 

p- 0 .62%· 

In a growth study with broiler expeller copra cake 

v..•as fed substituting red til cake on isonitrogenous bas is 

at the levels of 0, 20, 40, 60 per cent as T
1
, T

2
, T

3 
and 

T 
4 

groups respectively for a period of 6 weeks. Average body 

weight (gm) ga:in per bird at 6 weeks of age showed sign ifL 

cant differences a1110og various groups, being significantly 

higher in T 
2 

group ( 20% replacement) than that ~f T 
1
< control). 

The highest dry matter intake was Observed in T
2 

( 20% replacement) group whereas wider feed efficiency ratio 

was observed in T 
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 did 

not L~art any significant effect on dressing characteristics. 

cut-up parts and. ratio of vital organs to percentage live 

weight of broilers. 

The blood parameters like ESR (mm/lst hour), PC.V% 

and Hb {gm/ 100 ml) also did not show any marked differences 

among different treatments. 

The classical and nitrogen correeted ME values of 

expeller copra cake in broilers at 28 day's of age were found 

to be 1.9140 and 1.8887 Kcaljgm respectively. 

From the above observations, it may be concluded that 

expeller copra cake could safely be included in the diet of 

broilers upto a maximum level a .40% replacing 60% protein of 

red til cake of the reference diet with the advantages of 

better weight gain and feed efficiency ratio. 



Chapter-6 
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FurURE SCOPE OF RESEARCH 

The present investigations were carried out to eva­

luate the nutritive potentiality of expeller jangli badam 

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

expeller copra {~ nucifera) cake as a protein rich 

feed ingredient in the ration of broilers. 

studies on the expeller variety of Jangl i badam cake 

showed that it can not be used in the broilers• ration as 

such, so attempts may be made to include the deoiled variety 

of this cake. The exact cause of toxicity may also be !den-

tified . 

.From the work on expeller variety of copra cake it 

is evident that it 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. A9 it has been reported by some workers that 

copra cake is deficient in some amino-acids particularly 
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like lysine and methionine further investigations may 

be cooducted on the expeller variety of copra cake by 

supplementing with these amino acids. 
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