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Abstract: A 28 day study was conducted to evaluate the effeicfeeding on raw and processkatropha curcus seeds

meal (JSM) on proximate composition of dry matteude protein, crude fibre, ash, and ether extraetght
gain, feed intake, daily protein intake, proteificéncy ratio and feed conversion ratio of Blackrale
cockerel chicks. There were forty day-old cocketgicks in each of thefour treatments comprisinghef
control, raw, 30 min boiled and 45 min boilddtropha curcus seeds meal (JSM) inclusion at 10%,
respectively into cockerel dief total of 160 birds with an average weight of ZB@ were completely
randomized for the experiment. The results revetidatibirds fed on the control diet had higher bugyght
gain of 299.37 g and feed intake of 498.77 g whiehe significantly (p<0.05) superior compared viitids

on raw (48.49 and 299.91 g), 30 min boiled (68.4d 893.41 g) and 45 min boiled jatropha seed meals
(73.53 and 353.11 g), respectively. Similarly, feed conversion (FCR) (1.67) and protein efficieratjos
(PER) (2.79) of birds on the control diet were sigrgiP<0.05) compared with FCR and PER values of 6.18
and 0.70 for raw treatment, 5.79 and 0.79 for 30 huiled seeds treatment and 1.81 and 0.91 for ih5 m
boiled dietary treatments. Cockerels fed raw andgssedatropha curcus seeds meal (JSM) depressedbody
weight gain and feed intake. Further research shbel embarked upon on other treatment methods or
combinations of processing techniques that coutdxify the toxins inJatropha curcus seeds to improve
performance.
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Introduction hydrocyanides and oxalate) limits it use in animatkition
The production of conventional protein and enemyses in the raw form (Annonguet al., 2010; Makkar and
are still grossly inadequate in most of the devielpp Becker, 1997, Makkart al., 1998). Diets containing
countries of theworld and often times demand exceedatropha meal with 1.5 to 2 mg/g of phorbolester have
supply. With the increasing human population inédig  been found to cause suppression of feeding, lesiorthe
there are very stiff competition between man awmesliock  skin, weight loss and death in both fish and ritakkar

for the available feed resources (Obun & Abia, 9008e  and Becker, 1999). Toxicity ofatropha seeds has been
livestock industry is worst hit as the need for lamntake  studied extensively in different animal models lieats,
priority over those of livestock production. sheep, mice, rats and fish when fed with phorbetest
Fajimi et al. (1997) had earlier opined that evaluation of containing feeds (Goekt al., 2007). Carp Cyprinus
non conventional feed resources alongside othategiies carpio) were found to be highly susceptible to
would reduce pressure on the conventional feedphorbolesten present datropha.

ingredients and accelerate the attainment of feedrgy  Investigations on the use of Jatropha seeds haee be
for monogastric animals. In view of the above, gffare  mainly as potential sources of oil as bio dieseubstitute
been made to use other protein sources such asnpggm  fossil fuel in automobiles. The seeds contain at§f%
(Cajanus cajan), locust bean seedPdrkia biglobosa and  oil. The cake remaining after oil extraction is disas
Tallow (Detarium microcarpun) seed meal (Obun & manure to enrich soil for crops. Processing by heat
Ayanwale, 2007) to reduce over dependency on thigekd treatment has been reported to detoxify the arttitianal
conventional feed resourcessuch as maize, soybeah m in Jatropha seeds (Becker and Makkar, 1997; Makikar
and groundnut cake as key protein and energy fadfl s al,. 1997; Makkar and Becker, 1999; Aregheeteal.,

for livestock. 2003). Hence, this study is aimed investigating the
It is for this reason thatlatropha curcas seed was nutritional value of processelhtropha curcas seed meal
consideredas an alternative source of plant priotefrs (JSM) on cockerel chick’s performance.
researchJatropha, a multipurpose drought resistant shrub

is native to tropical America but thrives throughdédrica, Materials and M ethods

Asia and other tropical and subtropical countriesalso  Experimental site

grows in a number of climatic zones including areds The experiment was conducted in the Poultry Unit of

low rainfall. Other attributes ajatropha include easiness Teaching and Research farm of Federal College of

to establish, relatively quick growth rate, harayability ~ Wildlife Management, New Bussa, Niger State.New Bussa
to grow on marginal land and reclaim or restorededb is located between latitude 7°31 — 10°00N and loialgi

soils (Makkar and Becker, 2009). Various parts af th 4°30 — 4°33E (Adewetagt al., 1980) in the savanna areas
plant hold potential for use as animal feed andioneal of Niger basin.

value (Makkar and Becker, 2009). Ralatropha seed Source and processing of the ingredients

meal (free of shells) has been found to have a hegly  Jatropha curcas seeds used in this experiment were
nutritive value (60% crude protein) comparablehattof  obtained from ripened fruits harvested from Kaiama,
soybeans meal (45% crude protein with high amiridsac Kwara State of Nigeria. The fruits were manuallsiaked
composition (Makkar and Becker 1997; Makleiral., to remove the seeds (endosperm). The seeds wededliv
1998; Martinet al., 2006). into three (3) parts. One part was milled Raw, sdquart
Preliminary studies on the nutritional value Jattropha boiled for 30 min at 10 and the third part was boiled
seeds showed that the presence of anti-nutritifawabrs  for 45 min at 108C, respectively. The raw and processed
(Phorbolesters, saponins, tannins, phytates, kctinseeds were milled usinghammer miller into smaller
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particles of 2 mm particles size. This formed Jagopha
curcas seeds meal (JSM).

Diets formulation

Four (4) diets were formulated with diet 1 to sen®
control (No JSM) while diet 2 contained 10% raw

Cockerel Chick’s Performance

Proximate composition of the crude protein, cruiteef
ash and ether extracts fractions of the experiretieds
were determined by AOAC (2002) method.

Statistical analysis

The analyzed data were subjected to analysis ddnves

Jatropha curcas seeds meal (JSM), diet 3 contained 10%(ANOVA) as outlined by Steel and Torrie (1980) vehil

30 min boiledJatropha curcas seeds meal (JSM) and diet
4 contained 45 min boiledatropha curcas seeds meal
(JSM) (Table 1).

Table 1: Composition of the experimental diets (%)

Ingredients Control RJSM 30 min 40 min
(Ty) (Tz2)  JSM(T) JSM (Ty)
Maize 51.00 51.00 51.00 51.00
Maize Offal 10.00 10.00 10.00 10.00
Fish meal 4.00 4.00 4.00 4.00
GNC 30.00 20.00 20.00 20.00
JSM 0.00 10.00 10.00 10.00
Bone meal 2.50 2.50 2.50 2.50
Oyster shell 1.50 1.50 1.50 1.50
Premix 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
Total 100 100 100 100
Calculated analysis
Crude protein 22.00 21.46 21.44 21.44
ME (Kcallkg) 2907.74 2915.65 2915.20 2915.31
Analyzed composition
Crude protein 19.43 22.89 21.85 23.77
Crude fibre 6.00 8.00 8.00 7.00
Ether extracts 6.20 9.00 9.00 8.00

To provide the following per Kg of feed: vit. A, @000iu; vit. B; 2000iu;
vit. B, 0.75mg; nicotinic acid 25 mg; Calciumpartthenate, 12.50mg; vit.
B1,2.5mg; vit. K, 2.5mg; vit. E 25mg; Cobalt 0.4mgoBn, 0.50mg; Folic
acid, 1mg; Cholinchloride, 25mg; Cu, 8.00mg; Mg-&irfre, 32 mg; Zn,

Means were separating using Duncan (1955) method.

Results and Discussion

The proximate composition of raw and procesirbpha
curcas seeds meal (JSM) are presented in Table 2. The
crude protein values (%) of 30.21 for raw, 35.54 30
min boiled and 30.08 for 45 min boiled and crudedi
values (%) of 12, 9 and 10 for raw, 30 min boiled #5
min boiled were high, respectively. The ash valfi6.@9,
5.67 and 6.7% and ether extracts values (%) of#d’5
were low. These values are similar to those repobe
Makkar and Becker (1997) except for lipid. The crude
protein content for the processddtropha curcas seeds
meal (JSM) at 30 minutes was slightly higher (3%%4
compared to the raw (30.21%) and 45 min boiled0@%)
JSM. Theslight differences of 2% in crude protefn36
min boiled seeds could be that the heat duratios wa
adequate not leaching the protein in the seed aadnin
the available. The proximate fraction of crude eimot
obtained in this result is in contrastwith valuds56.4,
61.2 and 63.8%, respectively reported for different
varieties of JSM by Makkar and Becker (1997). Theler
protein content (CP) of JSM in this study with radg
values of 30.5 — 35.5% crude protein (CP) is not in
agreement with reported value by Makkar and Becker
(1997). These may probably be attributed to the
environmental differences and processing technique.

Table 2: Proximate composition of Jatropha curcas
seeds meal (% DM basis)

4mg; |, 0.80mg; Flavomycin, 100mg; Spiramycin, 5niy;-methionine
50mg; Se, 0.16mg; 1-lysine 120mglSM = Jatropha seed medtJSM=
Raw jatropha seed me&NC=Groundnut cake

Bird’s allocation and experimental design
One hundred and sixty (160) Black Nera day old coake
chicks were purchased from commercial dealer addba

Oyo State. The whole poultry house was thoroughlyash

Composition  Raw .30 min 45 min
boiled JSM  boiled JSM
Dry matter 90.50 92.00 92.01
Crude protein  30.21 32.54 30.08
Crude fibre 42.00 22.00 27.00
Ether extracts  6.00 7.00 5.00
5.76 5.67 5.34

disinfected with disinfectant before the arrivaltioé birds.
The birds were randomly allotted into four (4) treants
of 40 birds each, replicated four times with te)(birds
each in a completely randomized design (CRD). Thasbir
were raised on a deep litter pen with wood shawdsg
letter material. The open side of the poultry howses

covered with empty sacks to conserved heat. Heat warinal Body Weight (g/bird)
provided using a 200 watts bulb; feed and waterewer gogy weight Gain (g/bird)

given to birdsad libitum. The birds were given vitalyte in
water for the first three days of their arrival teduce
stress and boost their immunity. The birds wereiveted
with lasota and gumboro vaccine at the first ancbse
week. The birds were treated against infection gusin
neoceryl (antibiotic drug) in water, anti-coccid®s
(Acoban) was used to prevent against coccidiodigeai
in water. The experiment lasted for twenty sevem) (2
days.

Data collection

Daily records of mortality, feed intake and weeldgight
gain were kept. The feed intake and weight gairewsed
to calculate feed conversion and protein efficienaio
(PER) according to McDonald (2000).

Chemical analysis

Table 3: Performance of cockerd chicksfed
experimental diet

Diets

Parameters T T, Ts T,

SEM

27.69 28.46 28.47F 30.76
327.4176.85 96.88 104.29 0.54
299.8748.49 68.4F 73.53 38.84
11.08 1.8¢ 253 272 144
499%7299.9f 393.47 353.1f 28.04

Initial Body Weight (g/bird)

Daily Body Weight Gain
Total Feed Intake (g/bird)

Daily Feed Intake (g/bird) ~ 18.2911.09' 1458 13.08 1.04
Feed Conversion Ratio b

(FCR) 167 6.1 579 48P 067
Protein Efficiency Ratio 279 070 079 0.9 0.32
Daily Protein Intake 107.f068.96' 85.95 80.07 5.25

abcd —

Means on the same row with different superscripgsségnificantly
(P<0.05) different.

Performance of cockerel chicks fed raw and procksse
Jatropha curcas seeds meal (JSM) is presented in Table
3.The final body weight of the birds on diets T,, Tz and

T, were 327.41, 76.85, 96.88 and 104.29 g, respégtive
The body weight gain and daily weight gain on T,, T3

and T, were 299.57, 48.49, 68.41 and 73.53g and 11.08,
2.53 and 2.72 g, respectively. The results revethed
birds fed the control diet (0% JSM) had the higifestd
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intake (299.57g) and weight gain (327.41 g) whiokrav  Annongu AA, Belewa MA & Joseph JK 2010. Potentials
significantly (p<0.05) higher than those fed rawdan of Jatropha seeds as substitute protein in nutrition of
processed JSM. The best final body weight, weigtih g poultry. Res. J. Anim ., 4(1): 1-4.

and daily weight gain of birds on; Tmay be due to the AOAC 2002. Association of Official Analytical Chensst

superiority of GNC diet compared with those anT; and Official Method of Analysis 1% edu. Virgina USA.

T, The decreased in final body weight (FBW) and dailyAregheore EM, Becker K & Makkar HPS 2003.
weight gain (DWG) of birds on,J T; and T, could be Detoxification of a toxic Variety oflatropha curcus
attributed to the processing technique which magsitdy using heat and chemical treatments, Preliminary
not eliminate the anti-nutritional factors in theeds. This evaluation with ratsS. Pac. J. Nat. <ci., 21: 50-56.

results are in conformity with the work of Annongual. Becker K & Makkar HPS 1997 Toxic effects of
(2010), who reported that the marginal differenicefeed Phorbilesters in carp (Cyprinus carpio \gt. Human
utilization efficiency and the highest mortalityt@abserve Toxicol., 40: 82-86.

on the diet with JSM with boiled, roasted and femted in  Duncan DE 1955. Multiple range and multiple F-tests
their study could be explained in terms of the degof Biometrics, 11: 1- 42.

efficiency of the various methods adopted to ddyoxi Fajimi GF, Ologbobo AD, Adediran GA & Alaka DO
JSM. 1997. Chemical characterization of untreated and
The total feed intake and daily feed intake of bioth T, treated cow pea, Sorgum seed hull used as poekd f
T, Tz and T, were 499.77, 299.91, 393.41 and 353.11 g ingredients in livestock production proceeding 8t 2
and 18.49, 11.09, 14.58 and 13.08 g, respectivihe annual Conference of the Nigeria Society for animal
difference in feed intake between @&nd T, Tz and T, production; 18 -19", Ikeja Lagos, pp. 41052.

may be an indication of unpalatability and ineffiecy in  Goel G, Makkar HPS, Francis G & Becker K 2007.
the detoxification processes ddtropha curcas seeds meal Phorbolesters structure, occurrence and biological
(JSM). Makkar and Becker (1997) reported tbettopha activity. Int. J. Toxicoc. 26: 279-288.

curcsa contained some anti-nutritional factors such asMcDonald P, Edward RA & Geenhalgh JPD 2000. Animal
phorbolesters, saponins, tannins, phytates, lectins nutrition, é" edn, Longman Sci. and Technical
hydrocyanides and oxalate which may reduce palatabi company, England, pp. 154-176.

of the diet. The decrease in body weight and fetake of  Makkar HPS, Becker K, Sporer F & Wink M 1997.
cockerel chicks fed the raw and proces3alopha seed Studies on nutritive potential and toxic constitiseof
meal in this study agrees with previous reportdviakkar different provenances ofatropha curcas. J Agric.
and Becker (1997) and Makkar and Becker (1999) that Food Chem., 45: 3152-3157.

phorbolester inJatropha seed causes suppression of Makkar HPS, Aderibigbe AO & Becker K 1998. Compavet

feeding, lesions on the skin, weight loss and deathoth evaluation of a non-toxic and toxic varitities dgtropha
fish and rats. The feed conversion ratio (FCR) arityda  curcas for chemical composition, digestibility, protein
protein intake of birds onJ T, T; and T, were 1.67, degradability and toxic factorBood Chem., 62: 207-215.
6.18, 5.79 and 4.81 and 107.10, 68.96, 85.95 ar@780 Makkar HPS & Becker K 1998&atropha curcas toxicity:
respectively. The protein efficiency ratio of birds the Identification of Toxic Principle(s). In: Toxic Rits
T, T, T3 and T, were 2.79, 0.70, 0.79 and 80.07, and other Natural Toxicants (Garland.T. and Batrr.
respectively. Feed conversion and protein effigjeratios A.C, eds.), CAB International, New York, USA, pp.

showed significant (P<0.05) difference among the 9594-558. 3 _
treatments. The feed conversion ratio was bettdyiras Makkar HPS & Becker K 1999. Nutritional Studies aisr

fed control diet (0% JSM) than those fed JSM evemigh and fish Carp cyprinus Carpio) fed diets containing
the seeds were boiled for 30 and 45 min, respdgtiFhis untreated and treatethtropha curcas meal of a non-
result agrees Annongsat al. (2010) who also reported toxic provenancePlant Foods Human Nutr., 53: 182-
lower feed conversion ratio (FCR) and protein efficig N
ratio in cockerel fedatropha curcas seeds meal (JSM). Makkar HPS, Becker K 2009. Jatropha curcas an egciti
crop for generation ofbiofuel and value-added
Conclusion productsEur. J. Lipid Sci. Technol., 11(8): 773-787.
In this study, 30 min boiled seeds enhanced praema Martin H, Siddhuraju_J, Francis G,_ _Da’vicao_rtiz G_%cker _
fractions of crude protein, crude fibre, ash antieet K 2006. Chemical composition, toxic/antimetabolic

constituents, and effects of different on theirelsy in
four provenances ofatropha curcas L. from Mexico.
Food Chem. 96: 80-89.

Obun CO & Abia EE2003. Performance and
hematological changes of broiler chicks fed. Agro-
chemical treated maizd. Sustainable Agric & Enwt.,
5(2): 313-318.

Obun CO & Ayanwale BA 2007. Performance, nutrient
digestibility and cost evaluation of raw and rodste

Adewetan TA, Onyeanusi AE & Osakwe ME 1980. The Afzelia africana seed meal fed to finisher broiler

iy of fora a1 e a e Feral Colege ol SSSN LANM PG SO O
Wildlife Management, New Bussa. Unpublished . P

Research PapeForestry Res. Ingt. Nig., p. 27. atgfla\stlcs. McGraw-Hill Book Company: New York,

extracts. The body weight gain, feed intake, feed
conversion and protein efficiency ratios of cocketécks
were adversely affected by the test ingredient.tbeur
research work should be carried out to investighte
processing technique(s) that will eliminate the inex
which pose a constraint téatropha curcas seeds meal
(JSM) for its full utilization as feed resources.
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