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Abstract

This experiment was conducted to evauate the nutritional value of rosella
seed, as a plant protein source, with two levels of enzyme phytase (750 — 1000)
mg/kg feed on the performance and carcass yield of broiler chicks. One
hundred and eighty six, seven day-old unsexed broiler chicks, aberacre strain,
were used.

Chicks were randomly distributed to 8 treatment diets (A, B, C, D, E, F, G and
H), each treatment has 3 replicates, the first group A, Fed on the control diet
used( without rosella seeds+750 mg/kg enzyme) , group B fed on control diet
used( without rosella seeds+1000 mg/kg enzyme),group s,C and D fed on 5%
rosella seeds +750 and 1000 mg/kg phytase commercia enzyme respectively ,
groups E,F fed on 10% rosella seeds +750 and 1000 mg/kg phytase commercial
enzyme respectively groups G and H) fed on 15% rosella seeds +750 and 1000
mg/kg phytase commercial enzyme respectively. Diets were formulated to meet
the requirements of broiler chicks according to NRC (1994). Experimental
parameters contained growth performance, dlaughter and carcass
characteristics.

Results showed no significant differences in the performance (weight gain, feed
intake, and feed conversion ratio and mortality rate), for chicks fed on diets
containing graded levels of rosella seeds. The supplementation of diets with
enzyme improved the performance of chicks. Results aso showed on
significant difference due to the inclusion of rosella seed or enzyme
supplementation on dressing percents, non carcass components, commercial
cuts and their separable meat quality, other values (total protein, uric acid,),
observed no significant among all tested groups. Economically rosella seeds
can be included in broiler diets as plant protein source up to 10% supplemented
with phytase enzyme at 1000mg /kg diet.
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Interaction
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. Control + 1000 ml
. 5% + 750 ml
. 5% + 1000 ml
I:I 10% + 750 ml
I:I 10% + 1000 ml
I:I 15%+ 750 ml
. 15% + 1000 ml
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Score

A ay g o080 5 aad) glasll gl aaks A5 J

7.5

Interaction
7.0

] - Control + 750 ml

6.5 =

- Control + 1000 ml
6.0 B =+ 750 mi
55 - 5% + 1000 ml

[ ]10%+750m
5.0

I:l 10% + 1000 ml
4.5+ [ ]15%+750 mi
4.0 - 15% + 1000 ml

Colour Flavour Tenderness Juiceness
Pand test
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0.0 adde Glb/ax 1000 + %15

46




el Al) Ll

-« 4

Adelial

gt 3Dle o o zladl G 00 A 4l ol ol -

e o SR a5l e hgiaey @SS BN (e 4dlide Ol e

aolill el Aaiall S L el Gallady paladl a1 1Y

arilin culS o) all daLy . e geaall IS 4ail 58 Jgh et

osb s dal ol sb e Joed G a4 Pl

G sima 0 dga g e ) Gjed) L dpenda (58l A CulS s 4y jadll
sl Celay, (958l o g ladl G m i o oS S0 5 )y Al

Abdelrahim 2013 (e K lgle Joaxi A 2l o dai peilil

A zladl 3le N s ) dilal o maad) 535 Mukhtar, 2007

SR TN AT RPNV Ut XS T [ RS P

Adally & lie a3V ALl pe in g D) ladll Gl el o Lgina

gl )Y o ol jall pahall Ly y QL) an g8 A (g A0 A dlgl

oo Sl Jasi Lo pe difie il sda cels, o3l 8 LY A
Yagoub, and s (Abu Elgasim, et al, 2008 s (Mukhtar, 2007)
ay) ddla) o) ) saa s cusKwari et al., 2011 5 Abdallah, 2007)
AR 380 5 Ryl i J o 5 I
o0 of Au ol sda 8 lgde Llas Al dplad)) bl il

s sinna ga %5 el A Ll Lali g Bl g e s g8 |
L diagi W dilae il oda coela palil)l Juadl calas 3l 5 oy 33Y)

Loty aasi 4dde 5 5 00 028 dyadl il L (e s (1984 <Edris)

47



padall Ligine iy ol LS Laad ) zlaall @Ble gl 855l juads
K g sall ) il gl LS sl et oo ol g 2l _
L dlae Coela )y oaall g il g Ladldll 5 aS) Led Loy dolalall o) 3aY)
( Bin Mukhtar, 2007, Makkawi, 2009 ) (w ) Ja s
. Bawik, 2010

i) g ol (Lo D 3 o Lind 4l ol il gl _

eIV o Lisiee 0S5 &l ol Gl a il sy S SN 500

ahlall (8o )0l (5 gine (A sl ae (el Bl e VL e
‘LI_)A:L“ YN é

48



il gil] g Auadial

LIS
%15
750) (%15 %10 %05)
( /1000
%15 %10
s ila g3

49



a2l sl

1

el Jla — LaliSas el ) dpmpdall Gl — Gaa el ada (558

.=l )l 1981 — 1410 dads sl

/2

Abu Elgasim Mohammed, A. F., Mohammed, A. and Asma, A. A.
(2008). Effect of soaking sprouting and cooking on chemical
composition, bioavailability of minerals and in vitro protein
digestibility of Roselle (Hibiscus sabdariffa L.) seed. Pakistan
Journal of Nutrition, 7 (1): 50-56.

Abu- Tarboush, H. M Ahmed. S. A. B. and Alkahtani, H. A. (1997).
Some nutritional and functional properties of karkade (Hibiscus
sabdariffa) seed product cereal chemistry, 74 (3): 352- 355.

Adigun, JA. (2003). Effect of intra-row spacing and weed control on
growth and yield of rosella (Hibiscus sabdariffa) in South-West
Nigeria. Asset series A, 3(2): 91-98.

AFRIS (2004). Animal Feed Resources Information System. On
linesource.
http://www.fao.org/ag/agal AGAP/FRG/AFRIS/DEFAULT.HT
Maccessed on 18/03/2006.

AOAC. (1995). Officia Methods of Anaysis of the Association of
Official Analytical Chemists, 16th ed.

Arora, S.P., Y. P. Narang. (1991). Influence of Novozyme on growth on
chicks. Poul. Abstract., 18 (9): 2213-2431.

50



Aruna, M.B., Isidahormen, C. E., Girgiri, Y. A. and Olawole, A. (2007).
Performance and haematological parameters of rabbits fed
graded levels of sorrel seed (Hibiscus sabdariffa) meal as a
replacement for groundnut cake. Research Journal of Animal
Science, 1(3): 111-113,

Bakheit, M.H.E. (1993). The nutritional value of Roselle meal
(Hibiscus sabdariffa) in laying hens diets. MSc. Thesis, Faculty
of Anim. Prod. University of Khartoum.

Bedford, M.R., (1996). Interaction between ingested feed and the
digestive system in poultry. J. Appl. Poult. Res. 5: 86-95.

Beshir, A.M.B., (1996). Use of roselle (Hibiscus sabdariffa) seed in lamb
feeding. M.Sc. Thesis, Faculty of Animal Production, University

of Khartoum.

Bin Baralk, B.S.S.(2010).Effect of adding xylanase and phytase
enzymes to broiler diets on performance and carcass
yield and quality. PHD thesis. Sudan University of

Science and Technology, Khartoum, Sudan

Classen, H.L. and C-Richard (1999) improving animal feeding through
enzyme use. Feed notes volume 1: issue.

Cross, H.R.R. Moen and Stafield, M.S. (1978) training and testing
of judges for sensory evaluation of meat quality food
Technology, 32: 48-52.

Duke, JA. (1985). Proximate analysis. Hand book of th medicinal herbs,
7 edition. Livingstone Group, LTD, Edinburgh, 228-229.

51



Duncan, D.B., 1955. Multiple Ranges F. Test.ab, 10, Metric Approach,
11: 1-42.

El-bagir,N.M.,Hama,A.V.,Hamed,R.M.,Abd-El-Rahim,A.G.and
chen,A.C.(2006).Lipid composition of egg yolk and serum in
laying hens fed diet containing black cumin (N.sativa).J.Poult,
Sci.5:574-578.

Ellis, N.(1981).The nutrient composition of Sudanese animal feeds.
Bulletin(1). Northern and Centra Animal Nutrition Research
Laboratry. Kuku Research Centre, Khartoum North, Sudan.

Evans, R.J. and Bandemer, S.L. (1967). Nutritive value of legume seed
proteins. Journa of Agriculture and food Chemistry, 15: 439-
443S.

FAOQ, (1995). Assessment of Animal Agricultural in sub-Saharan Africa.
Winrock. International Institute for Agriculture Development
Morrilton, Arkansas. USA.

FAO. (2002). Food and Agricultural organization, quarterly bulletin of
statistic. Vol. 8. Rome, Italy.

Idris, A.A(1984).Acomparison of karkadeh (Hibiscus sabdarifa),soybean
(Glycin hypogeal),meal and ground nut as protein sources.

Jain RK, Bal S (1997) properties of pearl millet. Journal of Agricultura
Engineering Research 66, 85-91.

Jirapa, P., Normah, M.M., Zamaliah, R. Asma and Mohamed, K. (2001).
Nutritional quality of germinated cowpea flour (Vigna
unguiculata) and its application in home prepared weaning
foods. Plant Foods and Human Nutrition, 56: 203-216.

52



Kinsdlla, J.E. (1987). Sea foods and human health and diseases, Marcel
Dekker Inc. New York and Basel. Kwari 1.D., Abdulrazag
O.Raji, Joshep.

Kwari |.D., Abdulrazag O. Egji, Joshep U. Igwebuike and A. Kibon.
(2010). Response of growing cockerels to diets containing
differently processed sorrel. (Hibiscus sa bdariffa) seed meal.
International Journal of Science, 1(2): 183-190.

Kwari, 1.D., Igwebuike, J.U., Mohammed, |.D. and Diarra, S.S. (2011).
Growth, haematology and serum chemistry of broiler chickens
fed raw or differently . processed sorrel (Hibiscus sabdariffa)
seed meal in a semi-arid environment. International Journa of
Science and Nature, 2(1): 22-27.

Lagenhoven, P., Smith, M., Letchame, W. and Simon, J. (2001).
Hibiscus agro-business in sustainable natural African plant
products (ASNAPP). 41B-FS, 56-62.

Makkawi, D.H, (2009). Effect of dietary Xylam 500 enzyme and
metabolizable energy level on the performance and carcass
characteristics of broilers MS.c. thesis Sudan University of
Sciences and Technology Khartoum Sudan.

Mohammed, T. A. and A. A. Idris, (1991). Nutritive value of Rosdlle
seed (Hibiscus sabdariffa) meal for broiler chicks. World Revi-
Amin. Prod., 26: 56- 62.

Morton, J. (1987). Rosdlle In: Fruits of Warm Climate. Julia F. Morton,
Miami, Florida. Pp: 281-286.

53



Mukhtar, A.M. (2007). The effect of feeding Rosella (Hibiscus
sabdariffa) seed on Broiler Chick's Performance. Research

Journal OF Animal and Veterinary Sciences,2: 21-23.

Munassr , F.N.H(2011).Effect of feeding different levels of prosopis
pods with or without xylanase on performance of broiler chicks.
Thesis submitted in accordance with the requirement of the
Sudan University of Sciences and Technology for the degree of
MSc.

Mwanjala AM, Kharidah M, Jamilah B,and Y aakob B (1999) Effect of
isolation technique and conditions on the extractability,
physiochemical and functional properties of pigeonpea (Caanus
cgan) and cowpea (Vigna unguiculata) protein isolates. I......
physiochemical properties. Food chemistry 67, 435-443.

NRC(1994).Nutrient requirements of poultry .9thRev.Ed. National
Academy press, Washington, DC, USA4:450-457.

Obi, I.U. (2002). Statistical Methods of Detecting Differences Between
Treatment Means and Research Methodology Issues in
Laboratory and Field Experiments. AP Express Publishing
Company, Limited, 13-19.

Ojokoh, A.O. (2006). Rosdle (Hibiscus sabdariffa) calyx diet and
histopathological changesin liver of abino rats. Pakistan Journal
of Nutrition, 5 (2): 110-113.

Ologundudu, A.,Lawal, A.O., Adesina, O.G. and Obi, F.O. (2006).
Effect of ethanolic extract of Hibiscus sabdariffa Linn on 2,4-

dinitrophenylhydrazine induced changes in blood parameters in



rabbits. Globa Journal of Pure and Applied Sciences, 12(3):
335-338.

Olukosi, O.A., A.J. Cowieson and O. Adeola, ( 2007). Age-related
influence of a cocktail of xylanase, amylase and protease or
phytase individualy or in combination in broilers. Poult. Sci.,
86: 77-86.

Omobuwajo TO, Sa Ologundudu, A. and Obi, F.O. (2005). Prevention of
2,4- dinitrophenylhydrazine induced tissue damage in rabbits by
orally administered decoction of dried flower of Hibiscus
sabdariffa Linn. Journal of Journal Medical Science, 5(3): 208-
211.

Rao Pu (1996) Nutrient composition and biological evaluation of meats
(Hibiscus sabdariffa) seeds. Plant Foods for human nutrition,
49,352-355.

Suluman. M . G. ( 2004). Use of karkade (Hibiscus sabdariffa) seed as
non-conventional protein source for cattle fattening. A thesis
submitted to the ?University of Khartoum in fulfillment of the
requirements for the degree of Ph.D (meat production) Faculty
of Animal Production Department.

Tomaz Jinez-M., Cortes-Cuevas, A., Avila-Gonzales, E., Casaubon-
Huguenin, M. and Salcsdo, E.R (1998). Effect of high levels of
roselle seeds (Hibiscus sabdariffa) on broiler performance and
hepatic function. Veterinarian-Mexico Enero-Marzo, 29 (1): 27-
34.

Truswdl, A.S. (1992). ABC of nutrition, 2 edition, Tavisteek square
Incorporated, London. 50-93.

55



Yagoub, A.A. and Abdalla, A.A. (2007). Effect of domestic processing
methods on chemical, in vitro digestibility of protein and starch
and functional properties of bambara groundnut (Voandzeia
subterranean) seed. Research Journal of Agriculture and
Biological Sciences, 3:24-34.

Zandlla, ., N. K. Sakom ura, F. G. Silversides, A. Fiqueirdo and M.Pack.
1999. Effect of enzyme supplementation of broiler diets based

on corn and soybeans.

56



(1)
de gl B Al cila o Ja gia
2012 5 27 (i ) 7') 42023l B0 PIA e 5aul) B ) 2l a2

Weekly medium air temperature during the period 7" April to 27"
may 2012

p_adl s ja b 63 OC € o)

33.4

32

31

32.3

30.8

31.3

N OO O B~ W NP

34.3

Source: thermometer

57




Appendix (2):

1 (2) pdu gale

Card used for judgment of subjective meat Quality attributes.

Sensory evaluation card

Evaluate these sample for color, flavor juiciness tend mess. For each
sample, use the appropriate scale to show your attitude by checking at the
point that dest describes your felling about the sample. If you have any
guestion please ask. Thanks your cooperation.

NaAME: .o, Date ...,

Tenderness
8-Extremely tender
7-Very tender
6-Moderatly tender
5-Slightly tender
4- Slightly tough

3-Moderatly tough

Flavor
8-Extremely intense

7-Very intense

6-Moderately intense

5- dightly bland
4- dlightly bland
3-Moderatly bland

colour

8-Extremely desirable
7-Very desirable
6-Moderatly desirable
5-Slightly desirable
4-Slightly desirable
3-Moderatly desirable

Juiciness
8-Extremely juicy
7-Very juicy
6-Moderatly juicy
5-Slightly juicy
4-Slightly dry
3-Moderatly dry

2-Very tough 2-Very bland 2-Very undesirable 2-Very dry
1-Extremely tough 1-Extremely bland Extremely undesirable  1-Extremely dry

Serial | Samplecod | Tenderness| Flavor | Colour | Juiciness | Comments

1

2

3

4

5

6
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