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ABSTRACT

The study was conducted to evaluate the effect of fenugreek as a feed additive on the survival, growth
and body composition of striped catfish Pangasius hypophthalmus. The experiment was conducted in
fiberglass tank having capacity of 18 L water with a stocking density of 25 fish fry per aquaria. There
were two treatment groups; T, T, and a control (T ) each was replicated twice. Fenugreek as an additive
was added in experimental feed at the rate of 0.5% in T, and 1.0% in T, while control T, was without
fenugreek supplementation. Fish was fed for six days a week at the rate of 4% of its body weight twice a
day. Results showed significant (P<0.05) higher growth performance among the three treatment groups.
Highest weight gain (5.07+0.72g), increase in total length (24.25+4.31 mm) was observed in T,. Better
feed conversion ratio (FCR) 1.8 and specific growth rate 1.4 were observed in T,. Proximate analysis
revealed significant differences (P<0.05) among treatments and control for crude protein while rest of the
parameters remained same. Apparent digestibility of crude protein and fat was found non-significantly
different among treatments. It is concluded that addition of fenugreek in fish feed can improve growth
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performance and also protein content of the fish meat as well.

INTRODUCTION

enugreek (7rigonellafoenum graecum 1L.) is a

leguminous plant grown in Northern Africa, the
Mediterranean, Western Asia, Northern India, and
currently cultivated in North America. The seeds of
fenugreek are used medicinally as well as food ingredient
for several years. It has enormous beneficial effects to
digestive system such as a laxative, intestinal lubricant,
carminative, vomiting, colitis swell, febrifuge, digestive
and tonic. It also helps to dissolve fat and cholesterol
deposits, prevents fat accumulation and water retention,
and lowering blood glucose levels (Ahmad et al., 2016;
Moradi Kor and Moradi, 2013; Madar and Stark, 2002;
Platel and Srinivasan, 2000). It has been traditionally used
to treat wounds, inflammation, abscesses, arthritis, coughs
and bronchitis as well as to reduce mucus production and
good for asthma and lung disorder (Castleman, 1991;
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Ody, 1993; Duke, 2002; Sahalian, 2004). It contains an
amino acid called 4- hydroxideisolucine which appears to
increase the production of insulin when blood sugar level
is high. It may reduce the amount of calcium oxalate in
the kidneys and conditions affecting the male reproductive
traits (Hannana et al., 2003; Sauvaire ef al., 1998). Recent
studies suggested that fenugreek has anti-carcinogenic
potential and potential allergens (Pandian et al., 2002).
Aquaculture is growing worldwide with significant
higher rate compared to other agro industries. The
intensification of aquaculture increased fish production
manifold but it also created many disease problems
especially stress and pathogenic disorders among aquatic
species. An outbreak of disease jeopardizes sustainable
aquaculture and threatens fish yields. The controlling of
disease is one of the most vital tasks in aquaculture. Most
diseases can be treated, but treatment is often of doubtful
value. Due to indiscriminate use of antibiotics, various
pathogenic microbes are gaining resistance to different
antibiotics. For these reasons herbal treatments would
be an alternate choice for prevention and control of fish
diseases (Das et al., 2017; Pandiyan et al., 2013; Bondad-
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Reantaso et al., 2005). Medicinal plants are important
elements of traditional medicine in virtually all cultures
and promise a cheaper source for therapeutics, greater
accuracy than chemotherapeutic agents and a viable
solution for several problems (Ahmed ef al., 2009). Many
kinds of herbs possess antibacterial and antifungal activity
that can be used to control diseases but very little attempts
have been undertaken for the treatment of fish diseases
(Giiltepe, 2014). Nutritionists are trying their best to use
various ingredients and additives in formulated aqua feed
as growth promoters, feed acceptability and enhanced
resistance against various infectious diseases in finfish
and shellfish. At present Indian major carps and Chinese
carps are the dominant culturable species in the present
aquaculture system of Pakistan. Introduction of new
species like stripped catfish (Pangasius hypophthalmus) in
the country’s prevailing culture system is utmost important
to increase per acre fish production and quality protein to
cater the protein demand of growing population of the
country. It is generally believed that culture of Pangasius
would be successful and profitable in Pakistan due to its
fast growth, wider tolerance to changes in water quality,
disease resistance and comparatively high market price.
Another important fact is that this fish can easily be
acclimatized to the artificial feed due to its omnivorous
nature. The aim of this study was to evaluate the effect
of various levels of fenugreek seeds (0, 0.5 and 1 %)
as feed additives on the survival, growth performance,
feed utilization and body composition of striped catfish
(Pangasius hypophthalmus) fry.

MATERIALS AND METHODS

Experimental site and design

The experimental trial was conducted in fiberglass
aquaria having 18L water holding capacity with proper
supply of oxygen through aerators at Research and Training
Facilities of the Department of Fisheries and Aquaculture,
University of Veterinary and Animal Sciences, Ravi
Campus, Pattoki. The experimental fish P. hypophthalmus
was imported from Thailand and kept for one month under
quarantine conditions to avoid any disease and fed with
commercial fish diet containing 40% crude protein 5 times
a day at 2% fish wet body weight daily. After one month
six fiberglass aquariums were prepared and stocked 25
fish per aquaria. There were three treatments and each
treatment was replicated twice designated as control (T ),
T, and T,.

Feed formulation and preparation
The experimental feed containing 39.60% crude
protein was prepared with locally available ingredients

(Table I). The ingredients were grinded and mixed well in
dough form before preparation of moist pellets which were
then passed in local pelleting machine. The fenugreek was
added at 0.5% and 1.0% in diet T, and T, while control
T, was without supplementation of fenugreek. The moist
pellets were sun dried and crumbles were again grinded to
form mash which were packed in plastic jars and stored at
room temperature and fed to experimental fish for study
period as per 4% body weight daily.

Table I.- Fish feed formulation supplemented with
different levels of fenugreek seed supplementation.

Ingredient used Inclusion Contributed
level (%) CP %

Fish meal (54%) 30 16.2
Soybean meal (44%) 10 44
Corn glutton (60%) 22 13.2
Rice polish (12%) 7 0.85
Wheat bran (16.5%) 29 4.95
Minerals, vitamins and oil 1 -
Chromic oxide 1 -
Fenugreek 0%, 0.5%, 1% -
Total 100 39.6%
Growth parameters

Fish having average weight of 0.98 g were stocked
at 25 fish per aquaria in each treatment groups. The
morphometric parameters viz., wet body weight and total
body length of each fish was measured and recorded at the
time of stocking. Fish was regularly fed at the rate of 4%
of its body weight twice a day up to six days a week. All
the fish were caught on fortnightly basis for morphometric
records (total body length and weight) and were released
back to their respective aquaria. The mortality rate was
also recorded if found. Growth parameters net weight
gain, specific growth rate (SGR%) and feed conversion
ratio (FCR) were calculated as per following formulas:

NWG = FBW (g) — IBW (g)

Feed given
FCR=——"7——
Weight gain

SGR%  In(W1) — In(W2)
SGR% = = X 100
Day Number of days
Where, NWG is net weight gain, FBW is final body weight
(g), IBW is initial body weight (g), W1, W2, and T are
the initial weight, final weight, and number of days in the
feeding trial, respectively.
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Table II.- Fortnightly average growth of Pangasius hypophthalmus using various levels of Fenugreek in artificial

feed (n=50).

Parameters Control (0.0%) T1 (0.5%) T2 (1.0%)

Initial Final Initial Final Initial Final
Weight (g) 0.46=+ 0.00° 3.40+0.00¢ 0.47+0.01° 4.87+0.02° 0.85+0.03* 5.92+0.00°
Length (mm) 53.20+0.99* 74.85+0.92* 33.60+40.59° 45.30+0.42° 52.85+0.21? 77.10+4.522
Biomass (g) 11.62+0.07° 74.86+0.03¢ 11.87+0.28° 78.03+£0.34° 21.39+0.83% 130.20+0.19*
Net weight gain (g) 2.94+0.10° 4.40+0.05° 5.07+0.72°
Weight gain (%) 639.13+4.18° 936.17+£19.99° 596.47+26.32°
Length gain (mm) 21.65+0.07 11.70£1.63* 24.2544.31°
FCR 2.32+0.00* 1.84+0.01° 2.08+0.02°
SGR% 1.15+0.00° 1.35+0.01° 1.12 +£0.02°

Proximate analysis

At the end of the experimental trial five to seven fish
from each treatment were collected and processed for
proximate analysis (dry matter, crude protein, crude lipids
and ash contents) were determined while using Near Infra-
Red (NIR) Spectrophotometry Technology (Martinez et
al.,2003; Igbal et al., 2014).

Digestibility test

For digestibility tests fish faeces were collected on
daily basis through siphoning method. The faeces were put
in petri dishes and freeze at -4°C in refrigerator on daily
basis. Finely faeces were grounded and weighed up to 50
to 500 mg placed in a 100 ml kjeldahl flask for nutrient
digestibility tests. Then added 10ml HNO, in the flask
and digested at a gentle boil for at least 30 min or until
yellowish vapours stop rising. The sample was cooled
to room temperature and added 5ml per chloric acid.
The flask was placed in the digester again and continued
boiling until the solution turn from green to lemon yellow,
and then cooled again. There was a reddish ring around the
edge of the liquid. Then cooled liquid was transferred to 25
ml volumetric flask and diluted with distilled water. The
spectrophotometer was adjusted to ‘0’ with a blank reagent
and read at 350 nm and was calculated by following
Furukawa and Tsukahara (1966).

Physico-chemical parameters

Physico-chemical parameters such as, dissolved
oxygen (DO), pH, water temperature (°C), total dissolved
solids (TDS) and salinity were monitored and recorded
on daily basis by using DO meter (YSI 55 Incorporated,
Yellow Springs, Ohio, 4387, USA), pH meter (LT-Lutron
pH-207 Taiwan) and TDS meter, respectively.

Statistical analysis
The data obtained was analyzed using SAS 9.1
version statistical software. The data on different variables

was statistically analyzed by using Analysis of Variance
(ANOVA) technique and means were compared by
Duncan’s Multiple Range Test.

RESULTS

Growth data

The growth parameters of fish under all the treatments
are presented in Table II. The initial weight of fish at the
time of stocking was 0.73+£0.002 g, 0.97+0.01g and 0.85+
0.03gin control, T, and T, respectively. Statistical analysis
revealed significant difference among all the three treatment
groups. The final weight of fish recorded after three month
trial was 3.40 +£0.001g, 4.87+0.02g and 5.91+0.004g
in Control, T, and T,, respectively. Statistical analysis
using one-way ANOVA reveals a significant difference
among three groups where T, showed significantly
(P<0.05) higher followed by T, and control (Table II).
The net weight gain was found significantly higher in T,
(5.07+0.72g) followed by T, (4.40+0.52g) and control
(2.94+0.10g), respectively (Table II). The percentage
weight gain also indicated significantly higher values in T,
(936.17+19.99%) followed by control (639.13+4.18%) and
in T, (596.47426.32%). The initial body length was found
non-significant in all the three groups. Final body length
indicated highly significant differences where T, showed
77.10+4.525mm increase followed by 74.85+0.91mm
in control group and 45.30+0.42 mm in T,. Increase in
length revealed significant differences (P<0.05) in T,
(24.250+4.313mm) followed by control (21.63+£0.07mm)
and T, (11.70+1.63mm). The initial biomass was
11.62+0.07g, 11.87+£0.28g and 21.38+0.830g in control,
T, and T,, respectively with significant differences among
treatments. The final biomass also revealed that values
were 74.86+£0.03g, 78.03+0.33g and 130.20+0.10g in
control, T, and T, with significant differences. The FCR
values in control were 2.31+0.004, T, (1.84+0.01) and in
T, (2.07+0.02) with significant differences (P<0.05) among
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treatment groups. The SGR% of three groups revealed
1.154€0.003, 1.349+0.011 and 1.12+0.02% indicating
significant differences among treatments (Table II).

Proximate composition

The fish was analyzed for its proximate composition
at the start and at the end of the experiment. The detail
of proximate composition of P. iypophthalmus fingerlings
are given in Table III. Dry matter values revealed non-
significant differences among pre and post-trial treatment
groups. Crude protein was found significantly higher in
T, (63.50+0.42%) followed by T, and control than pre-
trial with significantly lower value (58.10+0.49%). Crude
fat, fiber and ash contents were found non-significantly
different among pre and post-trial treatments (Table III).

Apparent nutrient digestibility

Crude protein (CP) and fat digestibility remained non-
significant (P<0.05) but highest CP (17.40+4.38) and fat
(2.52+0.00) digestibility were found in treatment T, while
these parameters were lowest in control, CP (13.05+1.62)
and fat (2.31+0.14) (Table IV).

Table III.- Pre and post-trial proximate analysis of
Pangasius hypophthalmus (n=5).

Para- Pre-trial Post-trial

meters Control T, T,
(0.0%) (0.5%) (1.0%)

Dry 7.69£0.36° 7.9+0.14* 8.5+0.28*  8.35+0.35?

matter%

Crude 58.10+0.5° 59.35+0.21° 63.50+0.42* 59.2+0.14°

protein%

Crude 8.20+0.14* 8.40+0.28* 7.50+0.42* 8.25+0.35%

fat%

Ash % 17.4+£0.14* 18.4+0.14* 17.55+0.49* 17.55+0.35%

Crude 0.78+0.09* 0.75+0.07* 0.82+0.03* 0.85+0.07*

fiber%

*Figures with different superscripts are significantly different (P<0.05).

Table IV.- Statistical analysis of apparent nutrient
digestibility.

Parameters Control T, T,
(0.0%) (0.5%) (1.0%)

Crude protein(CP)  13.05+1.62* 14.1543.74* 17.40+4.38°

Fat 2.31+0.14° 2.35+0.01*  2.524+0.00°

Physico-chemical parameters

The statistical analysis of water quality parameters
during the experimental trial showed non-significant
(P<0.05) difference. The temperature of water in glass
aquaria at different feeds i.e. control, T, and T, were

26.82+0.013°C, 26.35+0.068°C and 26.68+0.054°C,
respectively. The dissolved oxygen in the water was
measured as 4.634+0.178, 4.585+0.341 and 4.750+
0.257 mgL" in control, T, and T,, respectively. The total
dissolved solids (TDS) in each aquarium were noted as
1243.03+£0.479 mgL"! in control, 1230.56+11.54 mgL-
"in T, and 1208.15+2.719 mgL"' in T,. The salinity of
water in aquaria with different feeds showed statistically
significant difference (P<0.05) in control (1.051£0.001)
and T, (1.025+0.012). The pH was measured as control
7.67+0.013, T, (7.65+0.005), T, (7.56+0.034) with non-
significant differences among treatments (Table V).

Table V.- Physico-chemical parameters of aquariums
water of Pangasius hypophthalmus under various
treatments.

Control T1 T2
(0.0%) (0.5%) (1.0%)

26.82+0.01* 26.35+0.07*° 26.68+0.05*
4.63+0.178* 4.585+0.34* 4.750+0.26°

Parameters

Temperature ("C)

Dissolved oxygen
(mgL")

Total dissolved 1243.03+ 1230.56+ 1208.15+

solids (TDS)(mgL") 0.48° 11.542 2.72¢

Salinity (ppt) 1.051£0.00° 1.098+0.01* 1.025+0.01°

pH 7.67+£0.01*  7.65+0.00* 7.56+0.034*
DISCUSSION

The survival rate in present study was observed 80%
in control and 90% in T, and T,. Results of our study are
supported by the findings of Abdel-Zaher et al. (2009)
who fed different levels of fenugreek seeds meal (FKSM)
to Nile tilapia and reported survival rate 93.33% to
100% in treated groups. Statistically significant (P<0.05)
difference in growth parameters were observed among
the three groups. Highest weight gain (108.98+0.722),
length increase (24.25044.313) and %weight gain
(926.97+26.316) were observed in T, which indicated
that 1.0% addition of fenugreek in fish feed improves the
growth performance. Better feed conversion ratio (FCR)
1.8 and specific growth rate 1.4 were observed in T,
(0.5%). The results of our study confirmed the findings
of Abdel-Zaher et al. (2009) who reported that fish
fed diets containing 1% fenugreek seed meal (FKSM)
significantly improve (P<0.05) growth performance (body
weight: weight gain, % weight gain, SGR%) in mono-
sex fingerlings of Nile tilapia Oreochromis niloticus.
Similarly, Awad et al. (2015) observed the effect of the
addition of fenugreek 0% (control), 1%, 5% and 10% for
four weeks on gilthead seabream (Sparus aurata L.) and
reported significant effect on the growth parameters (final
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weight, weight gain, specific growth rate and length) on
the experimental fish. Shaikhlar et al. (2011) replaced
fish meal (FM) with fenugreek seed meal (FSM) in the
feeds for P. hypophthalmus and observed optimum growth
performance and feed consumption with the replacement
of FSM (30%) in the diet of African catfish. Roohi ef
al. (2015) studied fenugreek effect on common carp
(Cyprinus carpio) and reported significant higher weight
gain, specific growth rate and better FCR in treated than
control.

Proximate analysis of current study revealed
significant differences among treated and control
groups for crude protein contents while non-significant
differences observed in crude fat, moisture, ash and fiber
contents. Abdel-Zaher et al. (2009) fed different levels of
fenugreek seeds meal (FKSM) to Nile tilapia and reported
non-significant difference in dry matter, protein, lipid and
ash content. Abdelhamid and Soliman (2012) studied the
effect of dietary levels (0, 1, 2%) of fenugreek seed meal
(FSM) or cresson seeds meal (CSM) on Nile tilapia fry
growth performance and stated that FSM significantly
improved the feed utilization in the form of protein
productive value and energy retention. It also significantly
improves fish carcass protein percent with the addition
of 2%. Similarly, some researchers reported that use of
medicinal plants (garlic, onion and garlic, Allium sativum
and Thymus vulgaris) in aquaculture diet often improves
fish nutrient composition (EI-Saidy and Gaber, 1997; Zaki
and El-Ebiary, 2003; Attalla, 2009).

The results of apparent nutrient digestibility revealed
that protein digestibility (20.5+5.06%) and fat digestibility
(2.5229+0.756) were highest in T, as compared to T,
and control. These results are similar to the results of
digestibility study conducted by Sotolu and Sule (2011)
who found that apparent digestibility coefficient (ADC)
of protein and energy were the highest in traditional diet
followed by leaf meal diet.

The physico-chemical parameters play significant
role in the growth of poikilothermic animals such as fish.
All the parameters were found within acceptable range
other than temperature which showed fluctuations that
might be due to addition of freshwater. Other water quality
parameters were recorded throughout the study period and
were within the acceptable ranges.

CONCLUSION

In conclusion, it has been observed that fenugreek is
an important feed additive that can enhance fish growth,
survival and digestibility of protein coefficient index
without any significant effects on fish nutrient profile. It
has been recommended that P. iypophthalmus can be fed

1.0% supplemented diets of fenugreek can significantly
enhance growth and digestibility of nutrients.
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