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Abstract:
The dietary effects of raw and differently processed Mucuna pruriens seed diets on
growth and haematology of C. carpio fingerlings was investigated. The Mucuna seeds
were boiled with distilled water (DW), fresh tamarind pulp extract (TP) and maize
cob ash solution (MCA) for 60 minutes. The raw (RM) and resulting meals from the
differently processed Mucuna seeds were included at 20% substitution of soya bean
meal in 4 (four) treatment diets designated RMD, DWD, TPD and MCD respectively,
while a reference diet with no mucuna served as the control diet (NMD). The
experimental set up consisted of 15 (fifteen) 40 x 30 x 25cm rectangular plastic tanks
(15L capacity) in a static and aerated water system in an indoor hatchery. The
treatment diets and control were fed in triplicate groups to C. carpio fingerlings
(average weight, 15.40g) for 56 days in a completely randomized design. Data
obtained was subjected to analysis of variance at α 0.05. Results obtained showed that
growth performance and feed utilization indices were lowest for fish fed RMD diet.
Haematological parameters of packed cell volume (PCV), haemoglobin (Hb) value
and red blood cell (RBC) count were significantly (P< 0.05) reduced in fish fed RM
diet, while those fed MCD and control diets did not show significant reductions
(P>0.05) in the PCV, Hb and RBC values. The MCD diet gave the best growth and
haematological indices thus considered the most appropriate processing method of
Mucuna pruriens seeds for dietary inclusion in the feeding of C. carpio fingerlings.
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1. Introduction
The problem of biochemical components of plant protein sources which limit their

utilization as potential alternative in fish diets has drawn much attention considering
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the fast growth of aquaculture industry [1] and [2]. To enhance utilization of plant
protein in aquaculture production, thermal processing and biochemical evaluation of
feedstuff diets for fish are therefore essential [3] and [4].

Mucuna pruriens seeds like other legumes contains a high level of crude protein (28
to 35%), vitamins and minerals [5] and [1] which makes it a suitable alternative plant
protein source for fish feed. Mucuna also contains other anti-nutritional factors (ANFs)
such as tannin, haemoglutinin, cyanide and trypsin inhibitors [6] and [7]
anticoagulants, anti-inflammatory factors and L-dopa, a potentially neurotoxic agent
[8]. Previous studies have only focused on the improvement of the nutritional status of
plant seeds as protein sources such as Phaseolus lunatus [9], Mucuna utilis [10], [11],
Ricinus commnis [12], Vigna sinesis [13], Vicia faba [14] and Pisum sativum [15].
Apart from animal feed utilization and growth indices, ichthyo-haematology provides
a useful tool in the utilization of feeds and feed mixtures for evaluation of fish
conditions and determination of toxic effects of substances as well as diagnosis of fish
diseases [16] and [17].

In this study, the dietary effects of inclusion of raw and differently processed
Mucuna pruriens seeds by boiling the seed in distilled water, fresh tamarind pulp
extract and maize cob ash solution were investigated on the growth responses,
digestibility and haematological indices of C. carpio fingerlings.

2. Materials and Methods
The grey variety of M. pruriens seed was procured from the National Animal

Production and Research Institute, Shika-Zaria in Kaduna State, Nigera. 40kg sample
of the seed were divided into four lots, and three indigenous processing methods were
adopted in preparing the meals, in order to detoxify the seed materials. Three of the
lots (30kg) were each (10kg) subjected to separate hydro-thermal processing methods,
viz: boiling for 60 minutes at 105 oC in distilled water; fresh tamarind pulp extract and
maize cob ash solution respectively, while the fourth (10kg) was left raw. At the
termination of boiling, residual water in each pot was drained off using raffia baskets
and the boiled seeds were washed with distilled water and screen-dried in the open air
for 3 days under shed. The dried samples were re-weighed, ground to powder, sieved
(90µm mesh) and preserved in plastic packs and stored at 40 oC prior to analyses.

2.1. Experimental Diet Composition and Preparation
The experimental diets comprises of raw and differently processed mucuna seed

meals which were used to substitute soya bean meal at 20% and the diets were
designated RMD ( raw diet), DWD, TPD and MCD (diets processed with distilled
water, fresh tamarind pulp and maize cob ash solutions respectively). The control diet
(NMD) had crude protein (CP) of 35%, without mucuna meal in it. To each of the
prepared experimental diets, 1% chromic oxide was added as an external digestibility
marker [18] for digestibility studies. The experimental diets were analyzed for
proximate and amino acid content following the methods of [19].

2.2. Experimental Fish
A total of 250no fingerlings of C. carpio (mean weight, 15.49 ± 0.01g) were

purchased from Bauchi, Bauchi State, Nigeria and transported to a Private Fish
Hatchery at Rantiya in Jos, Plateau State, Nigeria. The fish were acclimated for one
week in a 2m x 5m x 1.5m concrete tank and subsequently fed to satiation twice daily
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(8.00am and 6.00pm) on commercial pelleted diet (Coppens®, 30% crude protein) for
10 days.

2.3. Experimental Design
The experimental set up consisted of 15 (fifteen) 40 x 30 x 25cm rectangular plastic

tanks (15L capacity) in an in-door facility. Each tank was filled to three quarter of its
volume with water from a bore hole and the system was static and partially aerated for
oxygen supply through electric and battery driven aerators. Prior to commencement of
the feeding trials, 150 Common carp fingerlings (average 15.49g) were randomly
selected from the reserved stock and distributed to the 15 tanks in triplicates at
stocking rate of 10 fish per tank and covered with synthetic nets to prevent the fish
from jumping out. The four (4) prepared experimental diets (RMD, DWD, TPD and
MCD) and control diet (NMD) were allocated to the fish in the triplicate tanks in a
completely randomized design. All the fish were fed the experimental diets twice a
day in two equal parts between 08.00 – 09.00 hr and 15.00 – 16.00 hr at a feeding rate
of 5% body weight per day and the quantity of ration was gradually adjusted weekly
to reflect weight increases. The duration of the experiment was eight (8) weeks.

At the commencement of the feeding trials, all fish in each tank were weighed
together on Sortius top electric loading balance under benzocaine anaesthesia (1.00
mgL-1) to determine their initial weight and thereafter, weighing was done once a
week for 8 weeks. Average initial and final weights were then calculated. The water
level in the experimental tanks were maintained daily and kept under continuous
aeration while uneaten food and feaces were removed to avoid water fouling. Feaces
for nutrient digestibility analyses was collected following the method described by
[18]. The standard analytical methods described by [20] were employed in the
determination of the physico-chemical parameters of the water which included
temperature, pH, alkalinity, free carbon-dioxide, dissolved oxygen and ammonia
(unionized). At the start and termination of each experiment, two (2) fish from each of
the experimental tanks were weighed, sacrificed and kept at 0 oC for initial and final
carcass composition analyses.

2.4. Determination of Growth and Nutrient Utilization Indices
At the end of the feeding trials, growth performance and digestibility parameters

were calculated as follows:

(i) Mean Live Weight Gain (MWG) = Final Weight – Initial Weight (g) [21]

(ii) Food Conversion Ratio (FCR) =
Feed Intake g
Weight gained g

[22]

(iii) Specific Growth Rate (SGR % day -1)

SGR = 100(log Final Weight - log Initial Weight)
Time (t) in days

[22]

(iv) Protein Efficiency Ratio (PER)
PER = FishWeight Gain (g)

Protein Intake (g)
[22]

(v ) Protein Productive Value (PPV)

PPV=PR2 – PR1/Pi X 100

Where: PR2 = Total fish body protein at the end of the experiment.

PR1= Total fish body protein at the start of the experiment.
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Pi= Protein intake during the whole experimental period. [23]

(vi) Apparent Protein Digestibility Coefficient (APDC)

APDC (%) =
100 - 100 x C1 x FN

FC1 x N1
Where: C1 = indicator content of test diet (%)

N1 = Nutrient content of diet (%)

FC1= Indicator content of faeces of fish fed test diet (%)

FN1 = Nutrient content of feaces of fish fed test diet (%) [24]

2.5. Haematological Analysis
Blood samples for haematological analyses were obtained from C. carpio

fingerlings through cardiac puncture [25] using sterile needles and syringes and
introduced into heparinized vials for the determination of Red Blood Cell (RBC)
count, Haemoglobin (Hb), Pack Cell Volume (PCV) and White Blood Cells (WBC)
following the methods of [26]. The blood sampling and autopsy procedures were done
between 2-4 minutes to minimize the risk of stress condition of the fingerlings.

2.6. Statistical Analyses.
All experimental data obtained were subjected to One-way Analysis of Variance

(ANOVA). Standard errors (SE) of the means for processing methods, proximate
compositions of the raw and processed seeds and growth parameters for each replicate
were calculated at 5% probability and means were compared using Duncan’s
multiple-range test (DMRT) [27]. The PC software SPSS version 17 was used for the
analyses.

3. Results and Discussions

3.1. Water Quality Parameters Analyzed
The results of water quality parameters monitored during the experimental period

(temperature, dissolved oxygen, free carbon dioxide, total alkalinity, pH and
unionized ammonia) are presented in Table 1. The water quality parameters were not
significantly (P>0.05) different in the triplicate tanks containing the same diet.
However, there were significant (p<0.05) differences in the water quality parameters
between the different experimental diet treatment tanks. The mean water temperature
of NMD and MCD experimental tanks were lowest (22.20 oC) while temperature was
highest (23.00 oC) in the RMD diet tanks. The mean dissolved oxygen recorded was
significantly (p<0.05) different in all the experimental tanks with the highest (6.68
mg/L) in the NMD tanks while the lowest (5.08 mg/L) record was in the RMD diet
tanks. Free carbon dioxide of the water in the experimental tanks were significantly
(p<0.05) different with NMD and MCD experimental tanks having lower values (4.64
and 4.62mg/L respectively) while the highest value (7.04 mg/L) was recorded in the
RMD diet tanks. Total alkalinity and pH in the experimental tanks followed a similar
trend as the free carbon-dioxide, while the unionized ammonia in all the tanks were
not significantly (p>0.05) different and averaged 0.22µg/L.

The results of the physico-chemical parameters monitored during the experiment
indicated mean water quality parameters were within recommended ranges for
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Common carp culture [28]. Water quality parameters are known to influence feed
availability, feed intake, physiology, growth and development of fish [29].

Table 1. Mean Water Quality Parameters of Experimental Tanks Containing Raw and
Differently Processed M. pruriens Diets Fed to C. carpio Fingerlings for 8 Weeks.

Experimental Period (Weeks)
Parameter RMD DWD TPD MCD NMD

Temperature (oC) 23.10a
(0.21)

23.10b
(0.20)

23.10a
(0.23)

22.20b
(0.20)

22.20b
(0.20)

Dissolved Oxygen
(mg/L)

5.08e
(0.37)

5.68c
(0.30)

5.62d
(0.21)

6.64b
(0.21)

6.68a
(0.22)

Free Carbon
dioxide (mg/L)

7.04a
(0.22)

5.54b
(0.26)

5.40c
(0.24)

4.64c
(0.22)

4.62c
(0.22)

Total Alkalinity
(mg/L)

24.10
(0.20)

24.60d
(0.25)

24.80c
(0.12)

25.60a
(0.20)

25.02b
(0.26)

pH 6.40e
(0.00)

7.06c
(0.03)

6.96d
(0.04)

7.21a
(0.03)

7.10b
(0.02)

Ammonia
(unionized)(µg/L)

0.24a
(0.01)

0.22 b

(0.01)
0.22b
(0.01)

0.20b
(0.01)

0.20b
(0.01)

Figure in parenthesis are Standard Error (S.E).

a, b, c & d: Mean values in the same horizontal row with different superscripts are significantly
different (P<0.05)

mg/L = milligram per litre, µg/L = microgram per litre

Treatments:

RMD = Raw Mucuna Diet,

DWD = Diet from M. pruriens seed processed with distilled water

TPD = Diet from M. pruriens seed processed with tamarind pulp extract

MCD = Diet from M. pruriens seed processed with maize cob ash solution

NMD = Control diet

3.2. Biological Evaluation of M. Pruriens Seed
The composition of the five experimental diets is presented in Table 2. In the

feeding trials, all the fish fed enthusiastically on all test diets during the first week and
was followed by a phase of slow response to feed. Analyzed nutrient content and
amino acid profile of the experimental (RMD, DWD, TPD, MCD) and control (NMD)
diets are shown in Table 3. The NMD diet had the highest moisture content value
(6.40%) while the least value (6.10%) was recorded in MCD. There was significant
difference (p<0.05) in the crude protein (CP) content of the diets with the highest CP
(32.50%) recorded in NMD diet while the lowest CP (30.10%) was recorded in RMD
diet. Ash, crude lipid and crude fibre contents in all the diets were significantly
different (p<0.05) and ranged from 7.52-8.32; 4.63-5.50 and 4.00-4.30% respectively
(Table 3).
Table 2. Ingredient Composition of the Experimental Diets (% dry weight basis) Containing Raw

and Differently Processed M. pruriens Meals.

Ingredients RMD DWD TPD MCD NMD
(Control)

Mucuna meal 9.68 9.68 9.68 9.68 0.00
Soya meal 38.74 38.74 38.74 38.74 48.42

Yellow maize 26.58 26.58 26.58 26.58 26.58
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Fish meal 12.00 12.00 12.00 12.00 12.00
Veg. oil 5.00 5.00 5.00 5.00 5.00
Fish oil 2.00 2.00 2.00 2.00 2.00

Vit/Min.premix* 2.00 2.00 2.00 2.00 2.00
Cassava flour 4.00 4.00 4.00 8.00 4.00

Total 100 100 100 100 100

*1kg of premix contains: Vitamin A (5,000,000 I.U), Vitamin D3. (1,000,000 I.U), Vitamin E
(16,000mg), Vitamin K3 (800mg), Vitamin B1

(1,200mg), Vitamin B2 (22,000mg), Niacin (22,000mg), Calcium pantothenate (4,600mg),
Vitamin B6 (2,000mg), Vitamin B12 (10mg), Folic acid (400mg), Biotin (32mg), Ccholinechloride
(200,000mg), Manganese (48,000mg), Iron (40,000mg), Zinc (32,000mg), Copper (3,400mg),
Iodine (600mg), Cabalt (120mg), Selenium (48mg), Anti-oxidant (48,000mg).

Treatments:

RMD = Raw Mucuna Diet,

DWD = Diet from M. pruriens seed processed with distilled water

TPD = Diet from M. pruriens seed processed with tamarind pulp extract

MCD = Diet from M. pruriens seed processed with maize cob ash solution

NMD = Control diet

Table 3. Analyzed Nutrient Content (% Dry Matter)1 of Raw and Differently Processed M.
pruriens Diets and the Control Diet (NMD).

Component RMD DWD TPD MCD NMD

Moisture (%) 6.20 ± 0.20b 6.20 ± 0.20b 6.12 ± 0.22c 6.10 ± 0.20c 6.40 ± 0.20a
Crude protein

(%) 30.10 ± 0.40c 30.60 ± 0.40c 30.42 ± 0.22d 31.80 ± 0.24b 32.52 ±
0.20a

Ash (%) 8.32 ± 0.20a 7.60± 0.24c 7.91 ± 0.30b 7.52 ± 0.26d 7.52 ± 0.24d

Crude lipid
(%) 4.63 ± 0.25d 4.80 ± 0.20c 4.83 ± 0.25c 5.20 ± 0.24b 5.50 ± 0.21a

Crude fibre
(%) 4.30 ± 0.22a 4.10 ± 0.30b 4.52 ± 0.21a 4.00 ± 0.26c 4.15 ± 0.22b

NFE2 52.70 ± 0.14a 52.50 ± 04a 52.20 ± 0.04a 51.50 ± 0.25b 50.42 ±
0.22c

Gross energy
(Kcal/g) 4.40 ± 0.22c 4.58 ± 0.22b 4.56 ± 0.24b 4.58 ± 0.22b 4.65 ± 0.16a

1No. of samples for each determination =3; 2 nitrogen free extract.

(Means + S.E) a, b, c: Mean values in the same horizontal row with different superscripts are
significantly different (P<0.05)

Treatments:

RMD = Raw Mucuna Diet,

DWD = Diet from M. pruriens seed processed with distilled water

TPD = Diet from M. pruriens seed processed with tamarind pulp extract

MCD = Diet from M. pruriens seed processed with maize cob ash solution

NMD = Control diet
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Table 4. Effect of Differently Processed M. pruriens Diets on Growth and Nutrient Utilization of C.
carpio Fingerlings Fed for 8 Weeks.

Treatments
Parameters RMD DWD TPD MCD NMD SEM

Initial mean weight (g) 15.10a 15.10a 15.10a 15.10a 15.10a 0.26
Final mean weight (g) 18.44e 22.03c 20.76d 23.97b 25.28a 0.26
Mean live weight gain

(g) 3.34e 6.93c 5.66d 8.87b 10.28a 0.28

Mean live weight gain
(%) 22.12e 45.89c 37.36d 58.74b 67.63a 0.26

Feed intake (g/day) 1.52e 2.01c 1.84d 3.32b 3.86a 0.21

Food Conversion Ratio 3.84a 3.66c 3.79b 2.18d 1.61e 0.26
Specific Growth Rate

(%) 1.08e 1.24c 1.16d 1.88b 2.25a 0.26

Protein Efficiency Ratio 0.72c 0.76b 0.72c 0.89a 0.92a 0.12

PPV 22.56e 24.00c 23.46d 27.97b 29.73a 0.18

ANPU (%) 25.60e 28.78c 26.66d 38.76b 46.36a 0.18
APDC (%) 65.58d 67.34c 65.75d 78.28b 84.52a 0.26

HIS 3.42c 3.45c 3.42c 3.56b 4.10a 0.10
Survival Rate (%) 60d 80c 85b 98a 98a 1.00

Values on the same horizontal row followed by the same superscript are not significantly
different from each other at * (p<0.05) Treatment Diets RMD = Raw Mucuna Diet,DWD = Diet
from M. pruriens seed boiled with distilled water, TPD = Diet from M. pruriens seed boiled with
tamarind pulp extract, MCD = Diet from M. pruriens seed boiled with maize cob ash solution
NMD = Control diet

Growth responses and nutrient utilization of C. carpio fingerlings fed the four
experimental (RMD, DWD, TPD, MCD) and control (NMD) diets are as shown in
Table 5 and Figure 1.

Figure 1. Mean Weekly live Weight Gain of C. carpio Fingerlings Fed Raw and Differently
Processed M. pruriens Diets for 8 Weeks.
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The fish were observed to feed voraciously on all the diets at onset of feeding
regime. Growth responses showed the mean live weight gain (MLWG) was highest
(10.28g) for the NMD diet followed by the MCD diet (MLWG, 8.87g). Diets DWD
and TPD gave MLWG of 6.93 and 5.66g respectively, while the RMD diet had the
poorest MLWG of 3.34g. The differences were statistically significant (P<0.05).
Similarly, there was significant difference (p<0.05) in the food conversion ratio (FCR)
of the different diets which was least (1.61) in the NMD diet followed by MCD (2.18).
Other processed diets (DWD and TPD) had FCR of 3.66 and 3.79 respectively, while
the RMD diet had the highest (3.84) FCR. The protein utilization parameters such as
protein efficiency ratio (PER), apparent net protein utilization (ANPU) and protein
productive value (PPV) appeared to follow the same trend as the growth parameters
which were significantly different (p<0.05) among all the experimental diets (Table 5).

From the results of this study, the differently processed mucuna diets (DWD, TPD
and MCD) showed improved performance in the specific growth rate (SGR), food
conversion ratio (FCR) and protein efficiency ratio (PER) of the C. carpio fingerlings
as compared to the raw diet (RMD) suggesting an improvement in the nutritive values
of the processed seeds which encouraged better utilization of the mucuna diets. In
similar studies [30] and [31], the authors reported that the improvement in the
nutritive value of the processed seeds can be due to the detoxification and reduction
on the quality and quantity of ANF in the raw seeds by various hydrothermal
treatments. This study has shown that the lower level of residual anti-nutritional
factors in the MCD diet made the Common carp fingerlings to better efficiently utilize
the protein of MCD diet than protein of DWD and TPD diets. This is evident in the
higher protein productive value (PPV), apparent net protein utilization (ANPU) and
apparent protein digestibiblity coefficient (APDC) for C. carpio fingerlings fed the
treatment diets which showed higher values for MCD diet. [15] reported on the
reduction of anti-nutrients in pea seed meals (Pisum sativum) with thermal processing,
which subsequently made it more palatable and increased consumption resulting to
higher growth performance of Cyprinus carpio fish. Similar observations were also
reported by [9] and [32] in which anti-nutrients in lima bean and soybean respectively
reduced significantly (p<0.05) with boiling, thus making the seed meals more
palatable and acceptable when fed to fish.

3.3. Haematological Conditions of C. carpio Fingerlings Fed M. pruriens Diets
The results of the haematological analyses of C. carpio fingerlings fed differently

processed M. pruriens seed diets are shown in Figures 2-4. The mean Packed Cell
Volume (PCV), Haemoglobin (Hb) concentration and Red Blood Cell (RBC) counts
showed significant differences (p<0.05) between the NMD and RMD diets. However,
there was no significant (p>0.05) difference in the values of PCV, Hb and RBC of
fish fed NMD and MCD diets. The mean PCV value of 24.40±0.12% was recorded
for the fish fed RMD diet, while the MCD and the NMD diets had mean PCV values
of 29.00 ± 0.14 and 29.40 ± 0.10% respectively which did not show any significant
difference (p>0.05) (Figure 2). The mean Hb content of C. carpio fingerlings fed diet
NMD (15.88 ± 0.20mg/L) and MCD (14.60 ± 0.20mg/L) were significantly higher
(p<0.05) than the fish fed the RMD diet (11.94 ± 0.20mg/L) (Figure 3). The inclusion
of the RMD caused significant (p<0.05) reduction in mean RBC (222.8 ± 0.20 mm3)
content of C. carpio fingerlings as compared to NMD (250 ± 0.20 mm3) and MCD
(247.20 ± 0.22mm3) as shown in Figure 4. There was no significant difference
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(p>0.05) observed between the mean PCV, Hb values and RBC count of fish fed
DWD and TPD (Figure 2, Figure 3, Figure 4).

Figure 2. Mean Packed Cell Volume of C. carpio Fingerlings Fed Raw and Differently Processed
M. pruriens Diets for 8 Weeks.

Treatments
RMD = Raw Mucuna Diet,
DWD = Diet from M. pruriens seed processed with distilled water
TPD = Diet from M. pruriens seed processed with tamarind pulp extract
MCD = Diet from M. pruriens seed processed with maize cob ash solution
NMD = Control diet

Figure 3.Mean Heamoglobin Level of C. carpio Fingerlings Fed Raw and Differently Processed
M. pruriens Diets for 8 Weeks.

Treatments
RMD = Raw Mucuna Diet,
DWD = Diet from M. pruriens seed processed with distilled water
TPD = Diet from M. pruriens seed processed with tamarind pulp extract
MCD = Diet from M. pruriens seed processed with maize cob ash solution
NMD = Control diet
The haematological conditions of C. carpio fingerlings fed raw mucuna diets

showed significant (p<0.05) reduction in Red Blood Cells count (RBC), while among
the differently processed test diets, DWD and TPD induced significant changes in the
Packed Cell Volume (PCV) and Haemoglobin (Hb) parameters analysed. From this
investigation, elevated RBC values were induced by the raw mucuna diet which is
considered of poor nutritional value coupled with the high content of analysed anti-
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nutritional factors (cyanide, tannin and trypsin inhibitor). In a related ichthyo-
haematological study, [17] reported that changes in RBC counts can be caused by
different feeding behavior of fishes which could be as a response to metabolic demand.
In this study therefore, the presence of higher levels of ANF in the RMD diet could be
responsible for the reduction of RBC count of C. carpio fingerlings. There was also
significant (p<0.05) reduction of PCV and Hb values of the fish fed RMD diet as
compared with the treated diets which followed the higher content of anti-nutritional
factors prevalent of the raw mucuna meal. However, among the processing methods
adopted, the MCD diet gave the highest PCV and Hb values which could be as a
result of reduced content of residual anti-nutritional factors in the diet. Thus this study
conforms to earlier reports by [33] and [17], who observed that exogenous factors,
such as management (including feed and feeding) stress and diseases always induce
major changes in blood composition. It has also been reported that haematological
parameters have been recognized as valuable tools for monitoring fish health and
metabolism [34].

Figure 4. Mean Red Blood Cell Count of C. carpio Fingerlings Fed Raw and Differently
Processed M. pruriens Diets for 8 Weeks.

Treatments
RMD = Raw Mucuna Diet,
DWD = Diet from M. pruriens seed processed with distilled water
TPD = Diet from M. pruriens seed processed with tamarind pulp extract
MCD = Diet from M. pruriens seed processed with maize cob ash solution
NMD = Control diet

4. Conclusion
The evaluation of the effect of raw and differently processed M. pruriens seed diet

on growth parameters, digestibility and haematological examination of C. carpio
fingerlings indicated that inclusion of the raw mucuna diet caused poor growth
performances and reduced food utilization. There was also severe reduction in packed
cell volume, haemoglobin content and red blood cells count of the fish fed the raw
than the processed mucuna diets. This is a sign of direct involvement of unprocessed
anti-nutritional factors of the seeds which were variously reduced apart from the
improvement in the proximate and amino acid contents of the mucuna seeds with the
different processing methods adopted in this study. The inclusion of maize cob ash
processed mucuna seeds in the diet gave the best growth and nutrient utilization and
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also did not show severe effect on the carcass composition and haematological
indicies of C. carpio fingerlings, thus considered the most appropriate processing
method of mucuna seeds for inclusion in fish feed.
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