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‘The study was conducted to determine the effect of graded levels of differently processed
Roselle (Hibiscus sabdariffa) seed meal on the performance and carcass characteristics of
broiler chickens. One hundred and fifty (150), 28-day old birds were randomly allotted to 5
dietary treatments of 3 replicates of thirty birds each. Each replicate had 10 birds. The
treatmentswere: T1 - control diet with 0% inclusion level of Roselle Seed Meal (RSM) while
thefour other dietshad 50% of raw (T2: rRSM), soaked (T3: SRSM), boiled (T4: bRSM) and
fermented (T5: fRIM) Roselle Seed Meal in a complete randomized design. At the end of the
28thday of the feeding (week 8), parameters measured were on performance and carcass
characteristics. The data collected were analyzed using ANOVA of SAS with the means,
where significant, were separated using the Duncan's Multiple Range Test. Final weight
(FW) and weight gain (WG) were highest in birds on T5. Birds on T5 had the least feed
conversion ratio (FCR) value (2.62). Feed intake and percent mortality did not differ
significantly among birdson the different dietary treatments. Birdson T5 had significantly (p
< 0.05) higher values for live weight (LW), thigh weight (TW) and neck weight (NW).
Percentage eviscerated weight, breast weight, drumstick weight, shank weight, wing weight
and back weight did not differ significantly among the birds on the different treatments. The
gizzard (G), liver (L) and spleen (S) had the highest valuesin birdson T3 (G: 2.53%), T1 (L:
2.34%), T5 (S 0.18) being significantly (p<0.05) different fromT5 (G: 2.04%and L: 1.87%),
T2 (S 0.08%), T3 (S 0.08%) and T4 (S. 0.09%) respectively. There were no significant
(p>0.05) differences observed among the treatments for percentage heart weight. It can be
concluded that processing methods enhanced the utilization of Roselle seed meal with the
best being the fer mentation method asrevealed by its feed conversionratio, live weight and
some carcass parameter swhen Roselle Seed Meal was substituted for 50% of soybean meal
inthebroiler finisher diets.
Keywor ds: Broiler performance, carcass characteristics, differently processed and Roselle
seed meal.

Introduction feed for livestock and raw materia for the
The poultry industry depends on food processing industry; a factor that
compounded rations for feed. A large impacts negatively on the price of poultry
proportion of these compounded rations products. This has led to the search for
comprise feed ingredients like maize, aternatives to it in order to reduce poultry
soyabean, groundnut cake etc. Soyabeanis production cost and also to reduce the
one of the major and most widely utilised competition between man and animals for
conventional protein ingredients in poultry the available conventional sources (Akande
diets. It has however become very etal., 2013).

expensive over the years because it is a Malnutrition is an abnormal physiological
commodity that serves asfood for humans, condition caused by deficiencies or
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imbalances in energy, protein and or other
nutrients. Protein malnutrition is one of the
major problems facing most the
developing countries because of the low
animal protein intake. Meat, among other
edible anima products, provides proteins
with satisfactory amino acid profile aswell
as bioavail able micronutrientssuch asiron,
zinc, calcium and vitamin A which maybe
deficient in manourished people. Thus,
there is need to look for locally available
and cheap sources of feed ingredients
particularly those that do not attract
competition between humans and
livestock. One of such ingredients is
Roselle (Hibiscussabdariffal.) seeds.

Roselle (Hibiscus sabdariffa) is a
leguminous shrub that is cultivated in
Nigeria and some other countries of the
world (Akanyaet al., 1997; Fasoyiroet al .,
2005). The fermented Roselle seeds are
used to make a cake known as sorrel ‘meat’
or'iyu' asit iscalled by the Taroh people of
Plateau state, Nigeria(Ashom et al., 2014).
Rosdlle seeds contain high amounts of
protein, dietary fibre and minerals such as
phosphorus, calcium and magnesium. The
seeds have aso been used as a source of
protein for broiler chicken production
(lsmail et al., 2008; Diarra et al., 2011,
Owosibo et al., 2017). The phytochemical
screenings on the raw seeds have been
reported to contain hibiscin, hydroxyl
flavones and tannins as anti-nutritional
factors (Mahadevan et al., 2009). The most
commonly reported anti-nutritional factors
are total phenals, tannins and phytic acid
and these have had adverse effects on the
health and performance of animals (Diarra
et al., 2011 and Ismail et al., 2008).
However, to inactivate anti-nutritional
factors, various processing methods of test
ingredientsusedinlivestock feed have been
employed (Soetan and Oyewole 2009;
Duwa et al., 2012). Processing methods
such as soaking, fermenting, cooking and
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sprouting have been reported to be effective
(Ismail etal., 2008 and Diarraetal ., 2011).
Thus, optimising bioavailability of
nutrients through improved processing of
unconventional feed ingredients such as
Roselle seed meal to enhance performance,
carcassand internal organ characteristicsto
meet the need of consumers is paramount.
Thus, the study eval uated the performance,
carcassandinterna organ characteristicsof
broiler chickens fed differently processed
Roselle (Hibiscussabdariffa) seed meal.

Materialsand methods

Experimental site

The experiment was carried out a the
Teaching and Research Farm of the Federal
College of Animal Health and Production
Technology, Moor Plantation, |badan,
Nigeria

Sourceand processing of Roselleseeds
Roselle seed was purchased from Bodija
Market, Ibadan, Oyo state, Nigeria. The
seeds were cleaned and processed. Raw
Rosdlle Seed Mea (rRSM): The cleaned
seeds were milled and labelled (rRSM);
Soaked Roselle Seed Meal (sRSM): The
cleaned seeds were soaked in tap water for
24 hours, drained and sundried for 72 hours
(3 days) then milled and labeled (sSRSM);
Boiled Roselle Seed Mea (bRSM): The
cleaned seed was boiled in water at 100°C
for 30 minutes, then drained and sun-dried
for 72 hours (3 days). Dried samples were
milled and labelled (bRSM); Fermented
Roselle Seed Mea (fRSM): The cleaned
seeds were boiled in water at 100°C for 30
minutesthen washed and keptinan air-tight
container to ferment for 3 days. Fermented
seeds were then sun-dried for 72 hours,
milled and labeled fRSM.

Experimental diet

There werefive dietary treatments: T1, T2,
T3, T4, and T5. The diets were formulated
such that 50% of the soyabean mea
portions of the diets were replaced with
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Roselle Seed Meal (Tablel).

T1 had 0% inclusion of Roselle seed meal;
T2 had 50% inclusion of raw Roselle seed
meal; T3 had 50% inclusion of soaked

Rosdlle seed meal ; T4 had 50% inclusion of

boiled Rosdlle seed med; T5 had 50%
inclusion of fermented Roselleseed meal.

Table 1: Gross composition of thebroiler finisher experimental diets

Ingredients (%) Treatments

T1(control) T2(rRSM) T3(sRSM) T4(bRSM) T5(fRSM)
Maize 57.50 57.50 57.50 57.50 57.50
Soybean meal 25.00 12.50 12.50 12.50 12.50
Roselle seed meal - 12.50 12.50 12.50 12.50
Fish meal (72%) 150 1.50 1.50 150 1.50
Wheat offal 11.00 11.00 11.00 11.00 11.00
Bone medl 2.80 2.80 2.80 2.80 2.80
Limestone 150 1.50 1.50 150 1.50
Lysine 0.10 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10 0.10
Salt 0.25 0.25 0.25 0.25 0.25
Broiler premix 0.25 0.25 0.25 0.25 0.25
Calculated analysis 100.00 100.00 100.00 100.00 100.00
Crude protein 19.70 19.24 19.24 19.24 19.24
ME (Kcal/kg) 2828.15 2828.15 2828.15 2828.15 2828.15

rRSM: raw Roselle Seed Meal, SRSM: soaked Roselle Seed Meal, bRSM: boiled Roselle Seed Meal, fRSM: fermented Roselle Seed Meal.

ME: Metabolizeable Ener gy.

Experimental animalsand management
A total of two hundred (200) day-old
broiler chicks was purchased from a
reputable hatchery. The chicks were
brooded for two weeks using electric bulbs
and charcoal as heat sources. The chicks
weregiven uniformformul ated starter diets
(commercial feed) for four weeks before
the experimental diets were introduced. At
the end of the four weeks, one hundred and
fifty (150) healthy birds were weighed
individually and randomly allotted to five
dietary treatments in groups of 30 chicks
with 3 replicates of 10 chicks each in a
completely randomised design (CRD). The
birds were fed ad-libitum and fresh water
provided onadaily basis.

Performanceand carcasscharacteristics
Theweight gain was recorded on aweekly
basis. It was done by subtracting theinitial
liveweight fromfinal weight of thebirdsin
each replicate. The weight gain in each
replicate was divided by the number of
birds in each replicate and this was the
average weight gain of each bird in the
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replicate. The feed intake was derived by
subtracting the remnant from the feed
offered. This was done on a weekly basis.
The amount of feed taken by the birds
throughout the experiment was determined
by dividing the number of birds in the
replicate to get the average feed intake per
bird throughout the experiment. The feed
conversion ratio wascal culated by dividing
thefeedintake by theweight gain.

At the end of the 28-day feeding trial being
8 weeks, two birds were selected randomly
from each replicate for carcass evaluation
after 12 hoursof feed withdrawal in order to
prevent contamination with feaces and feed
in the intestine or crop during slaughtering.
The carcasseswere scalded in boiling water
for about 30 secondsfor easy de-feathering
and evisceration. Data collected were live
weight, carcassweight, eviscerated weight,
breast, thigh, drumstick, wing, back, neck,
shank and head weights as well as the
weights of some of the interna organs
(gizzard, liver, heart and spleen) which
were expressed as a percentage of the live
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weight.

Statistical analysis

All data were subjected to one-way
Analysis of Variance (ANOVA) using the
General linear model of SAS (version 8,
1999) and means, where significant, were
separated using the Duncan's Multiple
Range Test of thesame software.

Results

Proximate composition of differently
processed Roselleseed meal

The results showed that there was an
increase in Moisture content (MC), Crude
protein (CP), Ether extract (EE) and Crude
fibre (CF) inanincreasing order acrossthe

treatment (Raw > Sosked > Boiled >
Fermented) while a decreasing trend was
observed for Nitrogen Free Extract i.e.
(Raw < Soaked < Boiled < Fermented)
Roselle seed meal. The Ash content was
highest in percent value for boiled Roselle
seed meal (5.77%) with the least value in
percent been raw Roselle seed meal (Table
2).

Proximate composition of broiler finisher
diets

Treatment 1 had the highest dry matter
content percentage of 91.87% which served
as the control (Soyabean meal) while T4
had the least value of 90.97%. Table 3
showsthe proximate composition of broiler
finisher diets.

Table 2: Proximate composition of differently processed Roselle seed meal

Treatments
Parameters % Raw Soaked Boiled Fermented
Moisture Content 8.07 8.37 8.40 8.77
Crude Protein 17.70 19.10 20.27 22.44
Ether extract 10.97 12.63 14.30 15.60
Ash 5.30 5.70 577 5.50
Crude fiber 9.80 10.70 11.47 11.87
Nitrogen free extract 48.10 43.47 39.77 37.50
Table 3: Proximate composition of broiler finisher diets
Treatments
Parameters T1 T2 T3 T4 T5
Moisture Content (%) 8.13 8.73 8.43 9.03 8.43
Crude Protein (%) 18.43 20.43 22.27 19.6 20.53
Ether Extract (%) 7.43 9.57 10.53 10.43 9.73
Ash (%) 5.30 5.47 5.50 5.47 5.67
Crudefibre (%) 7.37 7.70 8.70 7.50 7.47
Nitrogen Free Extract (%)  53.30 48.07 45.20 47.97 48.17

Table 4 shows the performance
characteristics of broiler chickens fed raw
or differently processed Roselle seed meal -
based diets. The results for final weight
(FW) and weight gain (WG) were highest
in TS5 (FW: 1.87kg and WG: 1.26kg) and
was significantly (p < 0.05) different from
the values of birdson T2 (FW: 1.71kg and
WG: 1.09kg) and T3 (FW: 1.73kg and WG:
1.11kg) but wasnot significantly (p > 0.05)
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different fromthose of T4 (FW: 1.79kg and
WG: 1.18kg) and T1 (FW: 1.86kg and WG:
1.24kg). BirdsonT5 had the |east value of
feed conversion ratio (FCR) (2.62). Thisis
significantly (p < 0.05) different from that
of birdson T2 (3.03) and T3 (2.96) but was
not significantly (p > 0.05) different from
that of birds on T1 (2.76) and T4 (2.82).
There were no significant (p < 0.05)
differences observed among the treatments
for feedintakeand percent mortality.
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Table 4: Performance characteristics of broiler chickensfed differently processed Roselle (Hibiscus

sabdariffa) Seed M eal Based-Diets

Treatments
Parameters T1 T2 T3 T4 T5 SEM
Initial weight (kg) 0.63 0.63 0.62 0.61 0.62 1.67
Final weight (kg) 1.862 1.71° 1.73° 1.79% 1.872 20.71
Weight gain (kg) 1.242 1.09° 1.11% 1.18% 1.267 21.23
Feed Intake (kg) 3.39 3.29 3.28 3.34 3.29 22.85
Feed Conversion Ratio 2.76® 3.032 2.962 2.82% 2.62° 0.05
Mortality (%) 3.33 0.00 0.00 3.33 0.00 0.91

abeMeans on the same row with different superscripts differ significantly (p < c0.05)

The results of the carcass characteristics
show that the weight of the chickens
(expressed as percentage of live weight
yield of carcass and cut-up parts) was
significantly affected by the dietary
treatments (Table5). Theliveweight (LW),
thigh weight (TW) and Neck weight (NW)
for birdson T5 had the highest values (LW:
1.61 kg, TW: 11.87 kg and NW: 4.36%).
These values were significantly (p<0.05)
different from the values obtained in birds

on T1 (TW: 10.48% and NW: 3.32%), T3
(LW: 1.41kg) and T4 (LW: 1.42kgand TW:
10.36%). The head weight (HW) was
highest in birds on T4 (2.88%) and was
significantly (p < 0.05) different from that
of birds on T5 (2.30%). There were no
significant (p >0.05) differences observed
among the treatments for eviscerated
weight, breast weight, drumstick weight,
shank weight, wings weight and back
weight.

Table 5: Carcass characteristics of broiler chickensfed differently processed Roselle (Hibiscus

sabdariffa) seed meal based-diets

Treatments
Parameters T1 T2 T3 T4 T5 SEM
Live weight (kg) 1.51%® 1.52% 1.41° 1.42° 1.81° 61.41
Plucked weight (plw) 94.452 9290  87.12° 94.06® 93.24% 1.18
Eviscerated weight (plw) 65.70 68.87 64.50 64.17 69.02 111
Breast weight (plw) 20.24 19.83 17.95 18.70 17.86 0.55
Thigh weight (plw) 10.48° 11.21%® 10.66%® 10.36° 11872 022
Drumstick weight (plw) 10.34 10.09 10.62 9.89 10.76 0.16
Head weight (plw) 2.53® 2.55® 2.68® 2.882 2.30° 0.07
Shank weight (plw) 4.47 4.49 4.36 455 4.25 0.11
Wing weight (plw) 8.63 8.40 8.35 8.27 8.38 0.08
Back weight (plw) 16.22 15.51 16.51 16.91 17.23 0.32
Neck weight (plw) 3.3 4.17* 4.22¢ 4,128 4.36° 0.10

abe) eans on the same row with different superscripts differ significantly (p < 0.05)

The results of some internal organs show
that the weight of the chicken expressed as
percent of live weight yield of carcass and
cut-up parts was significantly affected by
the dietary treatments (Table 6). The
gizzard (G), liver (L) and spleen (S) had the
highest values in birds on T3 (G: 2.53%),
T1 (L: 2.34%), T5 (S: 0.18) being
significantly (p < 0.05) different from T5
(G: 2.04% and L: 1.87%), T2 (S: 0.08%),
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T3 (S: 0.08%) and T4 (S: 0.09%)
respectively. Therewereno significant (p >
0.05) differences observed among the
treatmentsfor percent heart weight.

Discussion
Proximate
Proximate composition of the differently
processed Roselle seed meal showed an
increase in the protein content and lower
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Table 6: Effect of differently processed Roselle seed ( Hibiscus sabdariffa) meal-based diets on some

internal organs of broiler chickens

Treatments
Parameters T1 T2 T3 T4 T5 SEM
Live weight (Kg) 151 1529  1.41P 1.42° 181 6141
Plucked weight (PLW) 9445 9290 87.12° 94.06® 9324 118
Eviscerated weight (PLW) 6570 6887  64.50 6417  69.02 111
Gizzard (PLW) 2350 239 253 232 204> 006
Liver (PLW) 2342 216° 232 2.242 1.87° 0.8
Heart (PLW) 041 0.46 0.49 0.4 047 002
Spleen (PLW) 016 008 008 0.09° 018 0.2

abeM eans on the same row with different super scripts differ significantly (p < 0.05). PLW: Percentage of live weight

nitrogen free extracts content which might
be as a result of the different processing
methods.

Performanceof finisher broiler chickens
The weight gain and final weight were
significantly (P < 0.05) higher in birds on
T5 than in birds on the other diets. This
trend is contrary to the reports of Kwari et
al. (2011) and Ashom et al. (2014) where
there were no significant differences
observed in weight gain and fina weight
among the finisher broilers fed the
differently processed Roselle seed meal.
Feed intake obtained was dlightly higher
than those reported by Ashom et al. (2014)
and Duwa et al. (2012) for finisher broiler
chickens fed processed roselle seeds.
Ashom et al. (2014) reported significantly
(P<0.05) higher feed intake for birds fed
diets containing sprouted and boiled
Roselle seedsthanthoseon thecontrol diet
(raw and soaked Roselle seed meal). This
observation is contrary to the findings of
this study where no significant difference
was observed in the feed intake among
birdsonthedietary treatments.

Feed conversion ratio obtained are slightly
higher than those reported by Duwa et al.
(2012) (2.61 — 2.85) and slightly lower than
thosereported by Ashomet al. (2014) (3.16
— 2.69) for finisher broilers but similar to a
range of 2:1 (Oluyemi and Roberts 2000)
and 3:1 (Banerjee 1998). A significantly (P
< 0.05) lower value was obtained for birds
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fed diets containing the fermented Roselle
seed meal. This implies better feed
utilisation. Thisis contrary to the reports of
Kwari et al. (2011) and Ashom et al. (2014)
that feed conversion ratio significantly
increased on diets based on the fermented
and sprouted seeds. Duwa et al. (2012) did
not find any significant difference in feed
conversion ratio of finisher broilers among
birds fed raw, roasted, boiled and soaked
Roselle seed-containing diets. Feed
conversion ability was poorly affected in
the raw (T2) and soaked (T3) Rosdlle seed
meal which ultimately led to asignificantly
(P< 0.05) lower final weight of birds. This
trend is contrary to the reports of Kwari et
al. (2011) and Ashom et al. (2014) that
observed no significant differencesin final
weight of finisher broilers fed differently
processed roselleseed meals.
Carcasscharacteristics

It was observed that the weight yield of
carcass and cut-up parts were significantly
affected by the dietary treatments
particularly in terms of thigh weight and
head weight. Birdsonthedietary treatment
with fermented Roselle seed meal (T5) had
the most appreciable percent live weight.
This observed trend differs from the trend
reported by Ashom et al. (2014) who
reported ainsignificant difference in terms
of thigh weight in a study where processed
Roselle seed meal was fed to broiler
finishers.  The plucked weights were
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dlightly above the upper limit of 91.99%
and dightly below the lower limit of
88.76% reported by Ashomet al. (2014).
The weights of the drumsticks and thighs
obtained are dightly lower than 11.67 and
12.95% respectively reported by Oluyemi
and Roberts (2000) but are similar to that
reported Ashom et al. (2014). The weights
of the wings, breast and back are higher
than 8.21, 17.40 and 12.05% reported by
Oluyemi and Roberts (2000). However, the
weight of the breast meat obtained was
dlightly higher than 17.88% reported by
Ashom et al. (2014). The results of this
study showed that replacing 50% of
soyabean meal with raw, soaked, boiled and
fermented roselle seeds in finisher broiler
diets did not have any negative effect on
carcassweightsof finished broilers.

I nternal Organ Characteristics
Significant (P < 0.05) differences were
observed intheweightsof the gizzard, liver
and spleen of the birds on the dietary
treatments. Gizzard weight was
significantly (P < 0.05) higher in birds fed
diets containing soaked Roselle seed meal
thanin birdsfed the fermented Roselle seed
meal. Ashom et al. (2014) reported higher
empty gizzard weights for birds fed boiled
Roselle seed meal diets than those fed raw
and sprouted. Theliver wassignificantly (P
< 0.05) higher in the birds fed the raw,
soaked and boiled roselle seed meal thanin
the birds fed the fermented Roselle seed
meal. This trend differs from the report of
Ashom et al. (2014) where no significant
differences were observed among the
dietary treatments. The weight of the heart
showed no significant (P<0.05) differences
in the birds on the dietary treatments. This
conforms to the report of Ashom et al.
(2014) with the range of 0.47 — 0.52% being
slightly higher than 0.41 — 0.49% of the
heart wei ght asexpressed asa percentage of
theliveweight.

The spleen weight was significantly
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(P<0.05) higher in birds fed the fermented
Roselle seed meal. This could be attributed
to stress on the spleen to produce more
enzymes to compensate for enzyme
inactivation by anti-nutrients present in the
fermented seeds. However, thisobservation
differs from the norm that spleen weight
increases when there are anti-proteolytic
substances in the diets. Also, contrary
report wasmade by Ashomet al. (2014) that
processing methods such as sprouting and
boiling Roselle seeds were more effective
at decreasing pancreassize; anindication of
inactivation of anti-nutritional factors than
by unprocessed and soaking processing
methods.

Conclusion

The growth rate of the broiler finisherswas
not affected adversely with 50% inclusion
level of Roselle seed meal as replacement
for Soybeaninthediet. Processing methods
enhanced the utilisation of Roselle seed
meal with fermentation method being the
best in terms of final weight, weight gain,
feed conversion ratio, live weight, weights
of carcasses and cut-up parts, and some
internal organ. Thus, fermented roselle seed
meal can replace soyabean meal in broiler
diet at 50% inclusion rate without €liciting
any adverseeffectsonthebirds.
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