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Abstract

Background and Objective: Bonylip barb (O. vittatus) is a freshwater fish which have economic value. This study was carried out to
evaluate the effect of oil enriched commercial feed on the survival and growth of O. vittatus. Methodology: Feed enriched with 9% of
Shark Liver Qil (SLO), Fish Qil (FO), Corn Qil (CO) and Soybean Oil (SO) which had total fatty acid were 68.18, 86.57, 48.19 and 31.16%,
respectively. The addition of different source of fat had influence on fatty acid composition of feed. The O. vittatus fingerlings
performance was evaluated based on the survival and growth parameter. Results: Feed enriched with CO and SO obtained the lowest
survival rate. The enrichment commercial feed with SO also displayed the lowest of weight, total length and percentage weight gain.
Specific rate growth of O. vittatus fingerlings was highest with feed enriched with FO and SLO, followed by feed enrichment with CO
and SO. Meanwhile, feed enrichment with SO produced the highest feed conversion ratio. Conclusion: Feed enriched with 9% of FO is
good for survival, growth and feed conversion ratio of O. vittatus fingerlings.
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INTRODUCTION

Bonylip barb (Osteochilus vittatus Cyprinidae), locally
name asang is a native freshwater fish in Indonesia’. This
species live in Singkarak, Antokan river and Koto Panjang
reservoir®. This species have strategic value as a source of
food with non cholesterol and its good for rural and urban
community®. Bonylip barb is also a source of income for rural
community around Antokan river, Singkarak lake and Koto
Panjang reservoir?, Arang-Arang lake® and Kampar Kanan
river’. This species is successfully used as biological agent to
reduce blooming of phytoplankton?®.

Recently, O. vittatus has been rare in Maninjau lake®'%2,
Arang-Arang lake$, Koto Panjang reservoir'” due to blocking
of the migration routes and sedimentation on the spawning
ground area in Maninjau lake'2. The fluctuation of water level
cause loss of their native habitat, spawning area and food
supply at Singkarak lake'. In Kampar Kanan river, the dam
activity and sand mining were the major threats for O. jttatus’.

The O. vittatusis a highly demanded fish and since it is
near extinction, efforts have been made to culture this
species to prevent overexploitation of the fish from the
natural environment. The aquiculture activity starts from
domestication' . The database for domestication of
O. vittatus is already available among others morphological
characterization?, genetic variation?, growth model', food
habits', aspects of reproduction?, growth and survival of
larvae®. The domestication starts from fingerlings. Then, diets
is one of the main factor that can effect the growth and
survival of fingerlings'®2. This study focus on the enrichment
commercial feed with SLO, FO, CO and SO on the survival and
growth performance of O. vittatus fingerlings.

MATERIALS AND METHODS

Experimental animals: Three hundred O. vittatus
fingerlings (1758.33+52.88 mg) were produced from
Hatchery Laboratory, Faculty of Fisheries and Marine Sciences,
Bung Hatta University. The samples were acclimatized for 45
days prior the experiment. The sample were placed in
concrete tank with the capacity 5600 L. During the
acclimatization, fingerlings were fed with commercial feed
which have proximate composition (dry weight %), moisture
content 10%, crude protein 41%, lipid 5%, crude fiber 6% and
crude ash 16%. Feeding was done twice daily and fish were
fed predetermined ratio of 5% b.wt., day~'. Continuous
aeration was provided along with 50% replacement of water

with fresh borewell water.
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For amino acid analysis, methods of Cohen?' were
employed. Duplicates samples were hydrolysed with 6 N
hydrochloric acid for 24 h at 11°C. Amino acid analysis
was determined by using High Performance Liquid
Chromatography (HPLC) system which consisted of Waters
1525 binary HPLC pump, 717 Plus autosampler (Water®) and
water 2475 multi A fluorescence detector optics (the
wavelength, 250 nm for excitation and 395 nm for
emission).

Fatty acid analysis was carried out in triplicate according
to a modified Folch method (1957) as described by Rajion?,
using a chloroform:methanol (2:1, v/v) solvent system.
Transmethylation was carried out using 14% methanolic
boron trifluoride.

Preparation of experimental diets: Commercial float feed
size T mm which have protein content of enriched with SLO,
FO,COand SOwere 39.24+0.07,39.77£0.60,39.50*+1.14and
39.441+0.49, respectively as much as 9% feed per treatment.
The oil was poured into each tube, then sprayed evenly to
1 kg of feed, then dried in the open air. Proximate
composition, amino acid and fatty acid in each feed are
listed in Table 1 and 2.

Experimental design: The experiment was conducted for
60 days in Wet Laboratory, Faculty of Fisheries and
Marine Science, Bung Hatta University, Padang, West
Sumatera Indonesia. Three hundred O. vittatus fingerlings
(1758.33+52.88 mg) were distributed randomly in four
different experimental groups with three replicates using
Completely Randomized Design (CRD). Twelve nets framed
with the size 60X60Xx50 cm, PVC pipe (75 L capacity) were
placed inside the concrete tank with the size 400200 cm
with water volume 5,600 L. Each nets contained 25 fish. Fish
was fed twice a day at 09.00 am and 16.00 pm. The aeration
was provided for 24 h. The water quality parameters were
measured for temperature (26-28°C), dissolved oxygen
(6.5-7.0 mg L") and pH 6.5-7.0 twice daily.

Total length was measured by sliding caliber metal with
0.01 mm precision, weighed on a balance with a precision
0.1 mg. The amount of feed per group was recorded every
15 days during 60 days of the experiment and was used to
calculate feed efficiency ratio. Twenty-five fish was taken at
every 15, 30, 45 and 60 days in every nets during 60 days the
experiment. Proximate composition, moisture, crude protein,
crude lipid and ash content were analyzed in duplicate using
AOAC method?®.
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Table 1: Proximate composition and amino acids profile of the diets

Proximates composition (g 100 g~'), (dry base) Shark Liver Qil (SLO) Fish Qil (FO) Corn Qil (CO) Soybean Qil (SO)
Crude protein (%) 39.24+0.07° 39.77£0.60° 39.50£1.142 39.44£0.49°
Crude fat (%) 8.631+0.15° 8.78+0.45% 8.58+0.40? 8.79%0.122
Carbohydrate (%) 30.96£0.232 30.33%£5.70° 30.70£0.212 30.56+0.332
Moisture (%) 11.33%+0.02° 11.21+0.0° 11.41+0.0122 11.40+0.0122
Ash (%) 9.841+0.02° 9.91£0.022 9.81£0.01° 9.81£0.06°
Calorie (kcal 100 g™") 43481207 4355.66+2.08 4351.33+2.512 435112642
Amino acids (mg kg~')

Arginine 2.48 2.56 2.14 2.01
Histidine 1.21 1.20 1.03 0.95
I-leucine 1.74 1.71 1.46 1.41

Leucine 3.14 3.20 3.68 3.55

Lysine 2.65 252 222 212
Methionine 0.77 0.66 0.61 0.61
Phenylalanine 1.96 1.98 1.68 159
Threonine 147 1.63 1.27 3.23

Valine 2.21 2.19 2.87 1.78

SEAA 17.63 17.65 16.96 16.25
Alanine 224 2.26 293 2.83
Aspartic acid 3.81 3.83 3.24 3.09
Glutamic acid 6.27 6.37 6.13 6.89

Glycine 2.32 1.12 1.97 1.92

Serine 132 1.59 1.17 1.18
Tyrosine 1.09 1.19 0.96 091

INEAA 17.04 16.35 16.40 16.82

SAA 34,67 34.00 33.36 33.07

Table 2: Fatty acids profile of the diets

Result (% w/w)

Fatty acid Shark Liver Oil (SLO) Fish Qil (FO) Corn Qil (CO) Soybean Qil (SO)
Lauric acid, C12:0 0.02 0.06 0.03 0.04
Tridecanoic acid, C13:0 nd 0.02 nd nd
Myristic acid, C14:0 1.04 482 1.00 0.96
Pentadecanoic acid, C15:0 0.1 0.31 0.09 0.10
Palmitic acid, C16:0 437 13.06 10.68 10.13
Heptadecanoic acid, C17:0 0.15 0.31 0.15 0.17
Stearic acid, C18:0 0.95 2.77 2.83 3.24
Arachidic acid, C20:0 0.08 0.17 0.27 0.38
Heneicosanoic acid, C21:0 nd 0.03 0.04 0.04
Behenic acid, C22:0 0.11 0.12 0.31 0.28
Tricosanoic acid, C23:0 0.09 0.04 0.05 0.07
Lignoseric acid, C24:0 0.20 0.03 0.18 0.16
Total SFA 7.12 21.72 15.63 15.57
Myristoleic acid, C14:1 0.02 0.03 0.02 0.02
Palmitoleic acid, C16:1 1.82 5.12 1.63 1.55
Elaidic acid, C18:1n9t 0.06 0.11 0.09 0.04
Oleic acid, C18:1n9¢c 21.51 19.15 10.74 5.23
Cis-11-eicosenoic acid, C20:1 0.75 0.70 1.04 0.73
Erucic acid, C22:1n9 0.22 0.24 0.31 0.17
Nervonic acid, C24:1 0.12 0.13 0.32 0.20
Total MUFA 24.50 25.48 14.15 7.94
Linolelaidic acid, C18:2n9t nd 0.05 0.02 nd
Linoleic acid, C18:2n6c 32.26 35.02 6.65 1.64
Cis-11,14-eicosedienoic acid, C20:2 0.13 0.09 0.15 0.07
Cis-13,16-docosadienoic acid, C22:2 nd 0.04 0.03 0.03
Cis-8,11,14-eicosetrienoic acid, C20:3n6 0.03 nd 0.11 0.04
Cis-11,14,17-eicosetrienoic acid, C20:3n3 nd nd nd nd
Arachidonic acid, C20:4n6 0.19 0.23 0.45 0.38
EPA, C20:5n3 2.04 1.90 7.01 2.28
DHA, C22:6n3 1.91 2.04 3.99 3.21
Total PUFA 36.56 3937 18.41 7.65
Fatty acid total 68.18 86.57 48.19 31.16

nd: No detection
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Procedures analysis, e.g., moisture content was measured
by drying samples overnight at 105°C, protein content was
measured by Kjeldahl method, lipid was analyzed by ether
extraction using a Soxhlet system and ash content was
analyzed by heating sample in a muffle furnace 550°C for
5 h.The following parameters were analyzed according to the
following equations:

No. of survivefish

Survival (%) = ————— ——x
Total number stock

100

Weight gain (mg) = Final weight (Wt)-Initial weight (Wi)*
Tota length increase = Final total length-Initial length®

Weight increase

100
Initia weight®

Relative weight gain (%) =

Specific Growth Rate (SGR) (% b.wt., day~?) = (LnWt-LnWi)x100/t*®

Weight increase

x100
Initial weight®

Weight gain (%) =

Coefficient of varition (CV%) for SGR = —>2__ 100
Mean

Total feed fed (g)

Feed Conversion Ratio (FCR) = - - %
Total wet weight gain (g)

Statistical analysis: At the end of the experiment, the number
of survived fish was recorded and used for calculate the
mortality. All fish in each nets framed was pooled for weigh
and growth evaluation. Diet effects on survival, SGR and
protein content were analyzed using one-way ANOVA.
Duncan’s procedure was applied for multiple comparisons.
Statistical analysis (version 9) was used for windows. Result
was considered significant at the 5% level.

RESULTS

The survival rate of O. vittatus fingerlings fed enriched
SLO, FO, CO and SO after 15 days of experiment were
88.00£6.92, 86.66+10.06, 80.00+12.00 and 76.00=%10.58%,
respectively. After 60 days, the highest survival rate
(79.66£4.50%) was recorded in FO and the lowest survival
rate (66.661+8.32%) was recorded in SO (Table 3, Fig. 1) and
the survival rate between treatment did not show significant
difference (p>0.05).
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Fig. 1: Effect of different fat sources on the survival of
O. vittatusfingerlings during the experiment

Table 3: Survival of O. vittatusfingerlings (fed different diets from first-feeding
period for 15 and 60 days)
Survival (days) (%)

Treatments 15 30 45 60

SLO 88.00+6.920° 82.66+4.61° 78.6618.32° 78.661+8.322
FO 86.661+10.06° 80.00+10.58  79.66+4.50° 79.66+4.50°
Cco 80.00+12.00° 77.33%£10.06° 74.66%+2.30° 74.661+230°
SO 76.00£10.58* 72.00£10.58* 66.66+8.32° 66.66+8.32°

Values are Means=®SD (n = 3) within columns values with different superscripts
are significantly different (p<0.05)

After 60 days of rearing, the different growth was showed
significantly increase (p<0.05) among difference feed. At the
end of rearing period (60 days), O. vittatus fingerlings fed
with enriched SLO and SO showed better growth than other
feeds.

The results showed that the average weight in each
experiment during 60 days were 6446.67+30.55 mg for
SLO, 6716.66+240.06 mg for FO, 5518.33+141.14 mg for CO
and 4315.00=50 mg for SO, respectively. Then, the average
total length in each experiment during 60 days were
109.89%1.73 mm for SLO, 117.76x1.73 mm for FO,
95.28+1.60 mm for CO and 92.07%x1.23 mm for SO,
respectively. Meanwhile, the percentage weight gain in
each experiment during 60 days were 270.49+5.33% for
SLO, 281.56£27.78% for FO, 214.75+15.92% for CO and
140.22£21.53 mg for SO, respectively (Table 4).

The results of BWG per day (%) in each treatment
during 15 days ranged between 0.59+0.15 to 0.93%+0.05%.
Meanwhile, during 60 days of the experiment,
BWG per day (%) ranged from 1.69%0.15 to 2.561+0.08%
(Table 5). After 60 days of the experiment, the highest specific
growth rate 8.54%+0.02% was recorded in FO and the lowest
specificgrowthrate (6.191+0.02%) was recorded in CO. The CV
of SGR (%) at 60 days experiment showed significant different
(p<0.05).
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Table 4: Average weight and total length*, percent weight gain, of fish fed various dietary treatments

Average weight (mg)

Average initial

Percentage weight gain

Average total length

Treatments weight (mg) 15 days 60 days (mm) at 60 days 0-15 days 0-60 days

SLO 1736.67£23.09 1974.61£27.37° 6446.671+30.55° 109.89+£1.73° 13.53+£042° 270.491+5.330°
FO 1756.66+30.55 2012.33+41.18° 6716.661+240.06° 117.76£1.73° 14.99+.017° 281.561+27.78°
co 1753.33+£72.34 1970.60£10.28¢ 5518.331+141.14¢ 95.28+1.60¢ 12.39£0.60° 214.75+£15.92¢
SO 1793.33+75.05 1957.72+£43.834 4315.00+50¢ 92.07%1.23¢ 9.50%0.40¢ 140.22+21.53¢

Values are Mean£SD (n = 3) within columns values with different superscripts are significantly different (p<0.05), *Initial lengths of O. vittatus fingerling

5869+1.23 mm

Table 5: Percent Body Weight Gain (BWG) per day*, feed conversion ratio and coefficient of variation for SGR of fish fed various dietary treatments

BWG per day (%) FCR
Treatments 0-15 days 0-60 days CV of SGR (%) at 60 days 0-15 days 0-60 days
SLO 0.85£0.03° 2.49+0.06° 7.66£0.02° 0.66%0.00° 1.40%0.072
FO 0.93£0.05° 2.56+0.08° 8.54+0.02° 0.65+0.00° 1.384+0.05°
co 0.81£0.25° 1.72£0.02° 6.1910.02¢ 0.66+0.03° 1.72£0.08°
SO 0.59+£0.15° 1.69£0.15° 6.67+0.02¢ 0.68+0.02° 1.68+£0.04°

Values are Mean=SD (n = 3), columns values with different superscripts are significantly different (p<0.05), *BWG per day = e"-1.100, where, GW is instantaneous

growth rate (Ln final weight-Ln initial weight)/time in days

The FCR after 15 days of the experiment shows ranged
between 0.651+0.00t0 0.681+0.02 and not significant different
between the treatments (p>0.05). After 60 days, the lowest
FCR shows in FO samples. Meanwhile, the highest FCR shows
in CO and SO samples. However, feed conversion ratio was
slightly lower in FO compared than SLO (Table 5) and showed
significant different in CV for SGR during the experiment
(p<0.05). Fingerlings feed enriched with SO showed
significant increase of CV for SGR and the lowest CV was in
feed enriched with CO (Table 5).

DISCUSSION

In the present study, feed enriched 9% of SLO, FO, CO
and SO significantly improved the average weight, average
total length, percentage weight gain, CV of SGR and feed
conversion ratio of O. vittatusfingerlings. The adding of SLO,
FO, CO and SO as live diets has been successful to
increase the growth performance and survival of some fish
species?02832,

There is no significant different in proximate and
amino acid composition. However, total fatty acid tend to
change with the addition of different fat sources. It may be
explained that different fat sources is required for body
protein synthesis in early stages and may support the fast
growth of O. vittatusfingerlings. Fatty acid is one of the most
important components in fish diet?2333% The higher fatty acid
composition in feed had a positive effect on the growth of fish
larvae and fingerlings'8353,

33

After 60 days of the experiment, feed enriched with FO
and CO shows significant difference (p<0.05) on BWG, CV of
SGR and feed conversion ratio. Meanwhile, O. vitatus
fingerlings feed enriched with SLO and FO obtained the
higher growth rate and body weight. This condition is due to
SLO and FO contains total fatty acids higher than CO and SO
(68.18,86.57,48.19 and 31.16%), respectively. Several studies
have been reported that the used of SLO, FO and vegetable
oils can be used for enrichment feed for freshwater and
saltwater fish202830:323637 Fyrthermore, diets enriched with 9%
of SLO, FO, CO and SO was not negative impact on the
growth and survival of O. vittatus fingerlings. According
to Caballero et a/33 that rainbow trout diet with up to 80-90%
of vegetable oils (e.g., soybean, rapeseed, olive and palm oils)
can be used without compromising their growth. Nine percent
of oil added to feed was the best growth for common carp in
fertilized tanks'®.

Inthe 15 days of the experiment, the mortality rate of
O. vittatus fingerlings ranged from 12£5.56-241+8.12%, after
45 and 60 days the mortality rate tend to increase with
ranged from 20.34£5.60-33.34£7.50%. The mortality may
cause the handling activity and water quality. The water
quality parameters in all experimental in nets framed within
the normal range (temperature 26-28°C, dissolved oxygen
6.5-7.0 mg L=" and pH 6.5-7.0).

CONCLUSION
In conclusion, feed enrichment with 9% of FO is good for

survival, growth and feed conversion ratio of O. vittatus
fingerlings.
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