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Abstract

The replacement effect of soybeans by potatoes peels and eggplant peels was

studied to feed the common carp Cyprinus carpio L. Juveniles under laboratory

conditions in Marine Science Center, University of Basrah, with an initial length

and weight of 2.2 + 0.1405 cm and 1.819 £ 0.0753 g respectively, the experiment

continued for a period of 60 days starting from April 2017. The aquariums were

equipped with air pumps for 24 hours throughout the day, and the fishes were fed

two meals daily. The environmental parameters within the limits appropriate for

the growth of carp, the results showed a significant statistical difference in

growth rates between fishes in experiment aquariums where the highest weight

recorded at the end of the experiment for the Juveniles in the aquarium B which

was 26.471 g, followed by Juveniles in the aquarium D was 21.453 g then the

fishes in the aquarium C amounted to 18.186 g and finally the Juveniles in the

aquarium A which recorded 16.984 g. The study showed that the replacement of

soybeans by potatoes peels gave the best increase in weight at the end of the

experiment as in the aquarium B which was 8.642 g/week compared with the

aquarium D, C and A, that gave 7.371 and 5.731 and 5.367 g/week respectively,

and with a daily weight increase during the experiment period amounted to 0.253,

0.409, 0.275 and 0.327g/day of experiment aquariums A, B, C and D

respectively.
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Introduction:
Studies have shown that the crust which envelops the grain husks of eggplant is extremely rich and
textured vehicles "the baseulen” a substance of the most important antioxidants (Rodriguez et al., 1998).
The eggplant peels rich in many phenolic acids (Matsubara ,et al. 2004),it is one of the most important
sources of fiber that helps non-injury constipated, as it is rich in a variety of vitamins "B" complex ,and
also contain some of the important minerals such as potassium, copper, magnesium, manganese,
phosphorus, folic acid and also contain amounts of acids such as oxalic, citric, succinic, and malic, also
contain vitamin (K), carotene and iodine (Silverstone and Nelson 2005). Doctors advise to eat potatoes
with peels where potatoes peels contain important minerals to reduce the body's immunity, also potatoes
peels contain potassium, sodium, magnesium, calcium, phosphorus and chrome (Cook et al., 2009).
Potatoes contains 14 - 14.5% crude protein and it’s peels almost contains 1.5 to 2.5 free protein, potatoes
peels produced from the remnants of peeling potatoes in chips factories, hotels, restaurants and army
campsites (Friedman, 1996; Das et al., 2007), potatoes contain a high proportion of energy about 2600
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kcal/kg, potatoes peels used as a chickens diets after drying and grinding to feed chickens rates (Han et
al., 2008).
This study was conducted to study the effect of using potatoes and eggplant peels as a replacement factor
in the diets of fishes.
Materials and methods:
The experiment prepared using eight of plastic aquariums under a laboratory conditions in Marine Science
Center, University of Basrah, with a capacity of 50 liters of water filled up to the volume of 30 liters of
water, 30 juveniles of experiment fishes common carp C. carpio divided to the aquariums with stocking
density of one juvenile/liter of water. The experiment continuing for 60 days, the aquariums divided
according to the type of feed, the juveniles in aquariums 1A and A2 feed on control diet without
replacement, juveniles in aquariums B1 and B2 feed on potatoes peels as a replacement of soybeans,
juveniles in aquariums C1 and C2 feed on eggplant peels as a replacement of soybeans, juveniles in
aquariums D1 and D2 were feed on potatoes peels and eggplant peels together as a replacement of
soybeans, the aquariums were supplied with air pumps 24 hours throughout the day, the fishes were feed
twice a day with 2% of total weight. Some biological factors were measured every 15 days and the
averages of the lengths (cm) using a transparent ruler and weights (g) using a sensitive balance.
Increase of weight was calculated according to Carlos equation (Carlos, 1988):
Weight increase (every 15 days) g/week = Final weight (g) - Initial weight (g)
Also, the daily rate of weight increase was calculated during the experiment according to Carlos equation
(Carlos, 1988):
Final weight (g) - Initial weight (g)

Daily rate of weight increase= ------------------- e

Period of time (days)
Specific growth rate (SGR) % g/day according to Jobling equation (Jopling, 1993):

Natural log. of the final weight (g) - Natural log. of the initial weight (g)

SGR = ---mmmmmmme e e I E LR R X 100

Period of time (days)
Relative growth rate (RGR) % according to Jobling equation (Jopling, 1993):

Weight increase(g)
RGR = - X 100
Initial weight (g)

Survival % according to Carlos equation (Carlos, 1988):

Number of fish at the end of the experiment
Survival = ------------- e X 100
Number of fish at the beginning of the experiment
Some environmental factors were measured included both temperature C°, salinity (ppt), the
concentration of dissolved oxygen mg/liter and pH, using field environmental factors measurement
(Loribond) Model 150 — Seuso-D, after calibrated with standard solutions.
Primary ingredients which were used to manufactured diet were mixed together consisting of (corn —

barley, wheat bran, soybeans and fish meal) using a (potatoes peels and eggplant peels) as a replacement
of soybeans depending on the diet.
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Table 1. Percentage % of primary materials of components diet which used to feed the experiment fishes.

Agquariums Aqua. A
Diets ingredients i (C?)ntrol) Aqua. B Aqua. C Aqua. D

1 |Corn 10 10 10 10
2 |Barley 15 15 15 15
3 |Wheat bran 15 15 15 15
4 | Soybeans 25 - - -
5 |Fish meal 33 33 33 33
6 |Potatoes peels - 25 - -
7 |Eggplant peels - - 25 -
8 |Potatoes & eggplant peels - - - 25
9 |Vitamins 2 2 2 2

Total 100 100 100 100

The compositions analysis to the content of the diets are in details (Table 2).
Table 2. Chemical analysis (%0) of control diet and additives to the food of experiment fishes.

Diets Chemical analysis Proteins Fats moisture | Carbohydrate Ash

(A) Control diet 31.480 7.563 8.518 37.797 14.642
Peels potatoes only 26.361 7.129 8.611 42.894 15.005
(B) Diet content / Peels potatoes 37.562 6.428 7.020 36.683 12.307
Peels eggplant only 19.830 9.647 9.718 41.926 18.879
(C) Diet content / Peels eggplant 32.684 7.243 7.721 38.967 13.385
(D) Diet content both 34.131 7736 | 6.668 37.792 13.673
peel potatoes &peel eggplant

Statistical analysis:

Using the software of statistical (SPSS, 2000) to find a discrepancy between the values tested with less
significant difference average (LSD) to find statistical differences at the level of significance (P<0.05).
Results:
The results of some environmental factors measurements to the experiment aquariums show that the
lowest temperature recorded at the beginning of the experiment was 17 C° significantly higher compared
with the end of the experiment that recorded temperature reached about 28 C°, while the overall rate
concentration of salinity ranged from1.54 to 2.12 ppt. The rate of total dissolved oxygen ranged from
4.28t0 5.78 mg/L and total rate of pH ranged from 6.38 to 7.64 (Fig.1).
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Fig. 1. Some environmental factors measured during the period of the experiment.
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Table (3) shows the highest average of lengths rates at the end of the experiment of the fishes in aquarium
B which recorded 5.2 cm, followed by the lengths of the fishes in aquarium D which amounted to 4.9
cm, and the lengths of the fishes in the aquarium C was 4.7 cm and the lowest rate of length recorded of
the fishes in the aquarium A as it stood at 4 cm, the results of the statistical analysis shows a significant
statistical difference (P<0.05) between the lengths rates of the fishes at the end of the experiment

depending on the diet .
Table 3. Lengths rates (cm) of the juvenile fishes C. carpio during the period of the experiment.

Length | Length rate at |Length rate after | Length rate Length rate Length rate
the beginning 15 days after 30 days |after 45 days of | after 60 days of
Aguariums of Exp. of Exp. of Exp. Exp. Exp.
A 2.3+0.1233 2.6+0.1342 3.1+0.1442 3.8+0.1998 4.0+0.1082d
B 2.2+0.1283 2.8+0.1521 3.5+0.1264 4.3+0.1065 5.2+0.1582a
C 2.2+ 0.1289 2.7+0. 1187 3.2+0.1188 3.9+0.1362 4.7+0.0522¢
D 2.1+0.1446 2.7+0.1363 3.3+0.1472 4.1+0.1623 4.9+.1391b
Toéa' lengthrate | 5,0 1405 2.7+0.1333 3.2+ 0.1456 4.03+0.1512 | 4.75:0.1446
uring Exp.

Different letters indicate a significant difference between the rates of lengths values at the end of the experiment.
Table (4) shows a highest average of weights rates recorded at the end of the experiment with the fishes
in aquarium B which recorded 26.471 g followed by the weights of the fishes in aquarium D amounting
to 21.453 g, then the weights of the fishes in aquarium C was 18.186 g and the lowest rate of weight
recorded with the fishes in aquarium A as it stood at 16.984 g, the results of the statistical analysis shows
a significant statistical difference (P < 0.05) between the weights rates of the fishes at the end of the
experiment depending on the diet .
Table 4. Weights rates (g) of the fishes C. carpio during the period of the experiment.

Weight

Weight rate at Weight rate Weight rate Weight rate Weight rate
the beginning | after 15 days of | after 30 days of | after 45 days of | after 60 days of
Aquariu of Exp. Exp. Exp. Exp. Exp.
A 1.828 £1.0632 3.937+1.041 7.338+1.024 11.617+1.041 16.984+1.053d
B 1.913 +1.0741 4.325+1.060 9.654 +1.052 17.829+1.050 26.471+1.142a
C 1.689 + 1.085 4.051+1.055 8.073 +£1.044 12.455+1.049 18.186+1.060c
D 1.844 +1.0787 4.163+1.042 8.215+1.036 14.083+1.043 21.453+1.056b
Total weight
rate during 1.819 £1.075 4.119+1.033 8.321+1.045 14.259+1.042 20.762+1.058
Exp.

Different letters indicate a significant difference between the rates of the values of the weights at the end of the
experiment.

Table (5) shows a weekly highest increase recorded at the end of the experiment for fish in the experiment
aquarium B amounting to 8.642 g/week, while it was below the fishes in the experiment aquarium A feed
on diet control as it reached 5.367 g/week, followed by the fish in the experiment aquarium D amounting
to 7.371 g/week, then the fishes in the experiment aquarium C was stood at 5.731g / week, the results of
the statistical analysis showed a significant differences (P< 0.05) between the values of weight gain at
the end of the experiment according to the diets, and the results also shows that there were a significant
statistical difference (P< 0.05) between weight rate increase of daily values during the probationary
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A, B, C and D respectively.

Table 5. Weight increment g/week (per 15 day) of the fishes C. carpio during the period of the experiment.

Aguariums W2-W1 W3-W2 W4-W3 W5-W4

A 2.109+ 0.187 3.401+ 1.164 4.279+ 1.104 5.367+1.121d

B 2.412+ 0.162 5.329 £1.172 8.175+ 1.108 8.642+1.109a

C 2.362+ 0.143 4.022+1.178 4.382+1.118 5.731+1.154c

D 2.319+ 0.099 4.052+ 0.108 5.858+ 0.122 7.371£1.009b

Rate 2.301+ 0.132 4.202+ 0.124 5.671+ 0.106 6.778+£1.117

Daily rate of weight d 0.253+0.132 a0.409+1.114 c0.275+1.117 b0.327+1.105
increase (g/day) aqua. A aqua. B aqua. C aqua. D

Different letters indicate a significant difference between the rates of weight increase at the end of the experiment
Table (6) shows a relative growth of the fish values during the period of the experiment, the highest
value recorded at the end of the experiment in aquarium B was 454.36 while the lowest growth relative
record at the end of the experiment in aquarium A reaching 293.59 , the relative growth of the fish value
in experiment aquarium C amount to 399.31, in the aquarium D the relative growth was 367.57, the
results of statistical analysis shows that there were a significant differences (P <0.05) between the values
of the relative growth of the fish at the end of the experiment.

Table 6. The relative growth rates (RGR%o) of the fishes C. carpio during the period of the experiment.

A . After 15 days of | After 30 days of | After 45 days of After 60 days of
quariums
Exp. Exp. Exp. Exp.
A 115.37+1.032 186.11+1.073 234.10+1.098 d 293.59+1.014
B 126.10+1.086 278.56+1.058 427.34+1.102 454.36+1.023 a
C 139.85+1.039 238.13+£1.043 740.12+1.056 399.31£1.079 ¢
D 124.78+1.064 227.87+1.033 307.54+0.999 b 367.57+£1.026

Different letters indicate a significant difference between the values of relative growth at the end of experiment.
Table (7) shows a specific growth rate (SGR) g/day values of the fishes during the period of the
experiment, the highest value recorded at the end of the experiment in aquarium B totaled to 2.901 g/day
while less specific growth rate recorded at the end of the experiment in aquarium A amount to 0.614
g/day, specific growth rate valued of the fishes in aquarium C was 0.985 g/day, in the aquarium D the
specific growth rate value of the fishes totaled to 1.776 g/day, the results of statistical analysis shows
that there were a significant differences (P<0.05) between the specific growth rate of the fish values at
the end of the experiment.
Table 7. Specific growth rate (SGR% g/day) of qualitative values of fishes C. carpio during the period of
the experiment.

A . After 15 days of | After 30 days of After 45 days of After 60 days of
qguariums
EXp. EXp. EXp. EXp.
A 1.221+£0.122 2.012 +0.101 1.784 £ 0.109 0.614+0.106 d
B 0.361 + 0.098 1.352 £ 0.108 1.592+ 0.117 2.901+0.095a
C 1.433 £0.108 0.265 + 0.089 1.928 + 1.097 0.985+0.124 ¢
D 0.357 £ 0.087 2.169 £ 0.096 1.962 + 0.082 b1.776 £0.173

Different letters indicate significant differences between SGR values at the end of the experiment.

Table 8 shows a highest value of the survival rate recorded for fishes in aquarium B with 95%, followed
by the fishes in aquarium D as it stood at 80%, then the fishes in aquarium C amounting to 75% and
finally the fishes in aquarium A was 70%, the results of the statistical analysis shows there were a
significant differences (p < 0.05) between the survival rates at the end of the experiment depending diet.
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Table 8. Survival rate % at the end of the experiment.

Aguariums A B C D
Survival% d70+0.513 a95+1.234 c75+0.798 b80+0.975
Different letters indicate a significant difference between the survival rates of the values at the end of the experiment

Figure (2) shows a superiority of experiment fishes in aquarium B comparison with the fishes in
aquariums A, C and D when feed on a diet supplemented with potatoes peels as a substitute for soybeans
as it shows also a superiority between some biological measurements of fish too at the end of the
experiment depending on the diet ( Fig 2).
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Fig. 2. Disparity between some biological measurements rates of the fishes in the aquariums A,B,C and D
at the end of the experiment with an obvious distinction to the fishes in aquarium B.

Discussion:

Researches mentioned that potatoes peels contains vitamin B3, Vitamin C, fiber, calcium, iron and
protein, and so it is as a best meal complementary (Artsaenko et al., 1998; Domingues et al., 2003),
therefore, the experiment showed that fishes which feed on potato peels gave the best growth, and this
corresponds to the effect of peel potatoes when used as an additives to feed young rats because they are
important source of complex carbohydrates and high liberation of energy (Kruger et al., 2000; Liu et al.,
2002). Nutritional value of potato so high because it contains 20-30% dry compound materials, 1.5 to
2.1% protein, 12 to 25% carbohydrate, 0.06-0.3% fat, 0.50-1.50% cellulose, 0.1% mg of thiamine, 0.4
mg% riboflavin, 1.5%mg niacin , 0.6% mg iron, 3% mg sodium7% mg calcium, 4.7% mg potassium,
22% mg magnesium and 20% mg ascorbic acid (vitamin C) (Silverstone and Nelson, 2005). The protein
of potatoes peels in present experiment recorded 2.361 % mg that gave a high level of growth, but in
terms of eggplant peels the color to the diet was the reason that make the fishes in this experiment not
accepting the diet , and because a high level of cellulose compared to potatoes peels the juvenile fishes
had lower growth compared to potatoes peels diets, and because of the digestive secretions of the fishes
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at this stage of life we find low metabolism which reduce the ability of fish to food conversion to a
biomass, that caused a low degree of growth according to (Fernandez et al., 1999) that mention that the
nutritional value of proteins in food is more effective when they came from different sources, and
(Francis et al., 2001) mentioned that fish diets derives their impact from the plants when its used as
additives or alternative in fish feed ,fishes feed on eggplant peels gave a high degree of growth than
control because of the proportion of vegetable protein to the animal protein is higher, may be also because
of a higher lipid content Compared with potatoes makes the diet unpalatable and this what Bell et al.,
(2004) mentioned, that increased fat in the diets of Salmo salar make its digesting hard. And low of
growth of the fish when fed on diet containing both the eggplant peels and potatoes peels because they
share together and rises content of starch and carbohydrates, and this what Bodinham et al., (2010)
mentioneded that increase starch increase growth. The increase of fiber in potatoes makes the unloading
process faster and increases the need for a largest amount of food which increases the consumption of
diet and increases the growth as mention by Lim, (1997) who explained that shrimps (penaeus
vannamei) need more food when they feed on diet with a high level of fiber, whenever the relative
growth rate increased whenever the nutritional value of protein was large whenever growth increased
and vice versa with a positive proportional with increasing temperature.

Conclusion:

The superiority of the relative growth rates and specific growth rate of fish refers that fishes at this stage

of life need a vegetable protein for growth, so the use of plant residues as additives in the diets, so this

study recommended to use potatoes peels as a replacement or an additives to the diet especially at the
juvenile stage.
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