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Abstract. The production and demand of tilapia (O. niloticus) in some
countries continue to increase but are not matched by good growth
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INTRODUCTION market demand so that the market potential for

tilapia demand is quite high (East Java Pro-

Tilapia (Oreochromis niloticus) is a fish
that has high economic value and has become
one of the commodities that play a major role
in fishery production. This high economic
value is directly proportional to the increasing

vincial Fisheries and Marine Service, 2013).
The increase in tilapia cultivation cannot be
separated from its biological comparative ad-
vantage as an omnivorous fish that has a wide
range of environmental and practical econom-
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ic aspects, such as easy cultivation, preferred
taste, and relatively high market price.

Among the comparative advantages
of fish farming, there are obstacles, the lim-
ited growth of fish caused by the provision
of feeds that contain high energy, but cannot
be digested by fish (Riyanti et al., 2014; Si-
manjuntak et al, 2018). Currently, the use of
synthetic enzymes formulated into feed has a
high price and is quite dangerous. Therefore,
to reduce the use of synthetic enzymes, it is
necessary to add natural ingredients that help
the process of absorption of feed of fish. One
of the natural ingredients that can be used is
papaya leaf. Papaya leaves as natural ingre-
dients are rich in protein and enzymes, so the
papaya leaf will be very important to support
the growth of cultured fish (Rukisah et al.,
2021)

Papaya leaf is part of the papaya plant
that contains papain (Dongoran, 2004; Si-
manjuntak et al, 2021). Papain functions as a
proteolytic enzyme that breaks down protein
in the feed into amino acids. The amino acids
will be more easily absorbed into the body of
tilapia for growth. This is intended to make
the digestive metabolic process easier, so that
fish growth will increase (Simanjuntak et al.,
2018; 2021). Research on the use of papaya
leaves has been reported by Isnawati (2015),
where the use of papaya leaf powder as much
as 2% can increase feed utilization efficiency,
protein efficiency ratio, and relative growth
rate in tilapia with a size of 9-12 cm. Howev-
er, based on these results, the growth rate was
still not optimal when given papaya powder.
The protein concentration in the feed is still
30%. Therefore, it is necessary to optimize
the concentration of papaya leaf meal and
increase the protein concentration of feed to
35%. Moreover, the use of papain enzymes is
also able to increase the growth of eel (Sag-
ita et al, 2017) and Cyprinus carpio (Sulasi

Simanjuntak et al.

et al, 2018). Based on this research, it is nec-
essary to optimize the formulation process
and concentration of papaya leaf meal into
feed to increase the growth of tilapia, and the
purpose of this study was to investigate the
growth performance of tilapia (O. niloticus)
fish that were given papaya meal (C. papaya)
treatments.

MATERIALS AND METHODS

This research was carried out at the
Laboratory for Fisheries Products, Technol-
ogy, Mini-hatchery and Water Quality, Uni-
versitas Borneo Tarakan from May 2020 to
January 2021. The total juvenile tilapia used
was seventy-five fish with rearing treatment.
The average tilapia initial length of 10-12 cm/
fish and the average tilapia initial length was
2-3 cm/fish. The fish used in this study were
obtained from traditional nurseries in Tarakan
City, North Kalimantan. The rearing contain-
er in this study was a fifteen aquarium with
20 liters and five tilapia stocking density in
each aquarium. During treatment we used the
aerator as an aeration source without lighting
and control the temperature between 25-33°C
(Salsabila & Suprapto, 2018). Total experi-
ment for tilapia with administration of papaya
leaf meal was 30 days.

Papaya Leaf Meal

The raw material used was papaya leaf
obtained from traditional farmers in Tarakan
City. Fresh papaya leaf, then sun-dried for
2 weeks. Dried papaya leaf was grinded and
sifted (60 mesh) until it becomes a meal (Si-
manjuntak & Ridwansyah, 2020). Papaya leaf
meal was then dissolved in 50 ml of water and
sprayed into commercial feed.

Feed Formulation
The commercial feed contains 35%
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crude protein, 2% crude fat, 3% crude fiber,
13% crude ash, and 12% of water content.
Commercial feed was mixed with a solution
of papaya leaf meal using the spray method.
Tilapia was given commercial feed 2 times a
day as much as 5% of the total body weight
of the fish.

This research used a completely ran-
domized design in five treatments with three
replications:

T1: commercial feed with 0 grams of papaya
leaf meal

T2: administration of papaya leaf meal 1.25 g
with commercial feed

T3: administration of papaya leaf meal 1.7 g
with commercial feed

T4: administration of papaya leaf meal 2 g
with commercial feed

T5: administration of papaya leaf meal 2.25
with commercial feed

Content Absolute Length of Tilapia
The measurement of absolute length
growth was carried out by calculating the dif-
ference between the initial length and the final
length, using the formula proposed by Effendi
(2002).
L=Lt— Lo

Description:

L = absolute length growth (cm)

Lt = body length at the end of the study (cm)
Lo =Dbody length at the earlt of the study (cm)

Absolute Weight Growth

Measurement of absolute weight growth
was carried out by calculating the difference
between the initial weight and final weight us-
ing the formula proposed by Effendi (2002),
as follows:

W =Wi—Wo

Jurnal Biodjati 7(1):109—118, May 2022

Description:

W = absolute weight

Wt = body weigth at the end of the study (g) \
Wo = body weigthat the early of the study (g)

Specific Growth Rate (SGR)

Specific growth rate is defined as the
weight gain of fish over a period of time. The
specific growth rate was measured using the
formula (De Silva & Anderson, 1995):

SGR = 100 (In Wt — Wa) /t

Description :

SGR = Specific Growth Rate (%/days)

Wt = Weight of fish at the end of the study (g)
Wo = Weight of fish at the early of the study

(2
t = Times (days)

Survival Rate

The survival rate is the ratio between the
number of individuals living at the end of the
period and the number of individuals living at
the beginning period in the same population
(Awaludin et al, 2020). The survival rate was
calculated by the Effendie (2002):

S __ Nt
T Np =100%

Description :

SR = Survival Rate (%)

Nt = Number of fish at the end of the study
No = Number of fish at the early of the study

Feed Conversion Rate (FCR)

Feed conversion rate (FCR) is the ratio
between the amount of feed and the weight of
the biomass produced. Feed conversion dur-
ing the rearing period was calculated using
the formula Zonneveld et al. (1991):
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F
B+ Bm —FEO

FOUR =

Description

FCR= Feed Convertion Ratio
F = Feed Biomass

Bt = Final Weight

Bm = Fish weight mortality
Bo = Initial Weight

Water Quality

Water quality measurements were car-
ried out every 5 days to determine the tem-
perature, pH, dissolved oxygen, and ammonia
levels in the water. Temperature and pH were
tested by in situ method while dissolved oxy-
gen and ammonia were tested by ex situ meth-
od by titration.

Data Analysis

The weight and length growth data were
then analyzed with Analysis of Variance us-
ing SPSS 23.0 This analysis is needed to de-
termine the effect of treatment and control on
fish growth with a 95% confidence level.

RESULTS AND DISCUSSION

Absolute Growth Weight

Based on the experiment (Figure 1), it is
known that the highest absolute weight growth
value for tilapia that was fed with the addition
of papaya leaf flour was found in T4 when
compared to other treatments. The optimal
growth value at T4 was thought to have more
optimal proteolytic and facilitate the absorp-
tion of amino acids that have been converted
by papain enzyme. We suspect that there are
similarities between the converted amino ac-
ids and the amino acids present in the fish's
body, thus facilitating absorption and contain-
ing high nutrition. Isnawati et al. (2015), a
protein with the same amino acid composition

Simanjuntak et al.

as the fish's body has a high nutritional value
so that the absorption of the feed into the fish's
body can be more optimal.

The high level of digestibility is thought
to be due to the papain enzyme factor contained
in papaya leaves. The metabolic process of
feeding with high protein content will then be
broken down into amino acids and their deriv-
atives so that they are easily absorbed into the
body. Amino acids are simple forms of protein
that can improve the growth process of fish.
This excess energy can be used for growth. Is-
nawati et al, (2015) stated that the addition of
papaya leaf meal containing the enzyme papa-
in in artificial feed can help and accelerate the
digestive process so that sufficient nutrients
are available for growth and survival of fish.
In another study, Simanjuntak et al, (2018)
reported that bioenrichment of papaya meal
may enhance tilapia growth during treatment.

Specific Growth Rate

Based on Figure 2, the optimal specif-
ic growth was obtained in the T4 when com-
pared to other treatments. We suspect that the
optimum value is the result of optimization
of the papain enzyme role in converting feed
protein during the study period. because the
protease enzyme will work optimally if the ra-
tio between the protein to be converted to the
presence of proteases is balanced. The papain
enzyme in papaya leaf meal can be a stimula-
tor as a protease enzyme to increase specific
growth. The increase in specific growth is an
effective concentration of tilapia that can be
optimized for feed.

Bioenrichment of feed with papaya leaf
meal which contains papain enzymes helps
produce more optimal amino acids so that the
feed consumed can be utilized for growth. Si-
manjuntak et al, (2018) said the increase in
specific growth of tilapia (O. niloticus) oc-
curred after the addition of papaya fruit meal
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containing papain in artificial feed. Thus, it is
suspected that papaya fruit meal containing
papain can increase protein availability by
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Figure 1. Alteration in the color of the outer skin of the shallot bulbs at the 9-week shelf life
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Figure 2. Spesific growth weight of nile tilapia with administration of papaya leaf meal during

Absolute Growth Length

Based on the observation of the length
growth of tilapia in Figure 3, it is known that
the T1, T4, and T5 have optimal length growth
when compared to treatments T2 and T3. We
suggest that the resulting growth is part of the
role of papain from papaya leaf meal that was
enriched in fish feed. The absolute growth
length was linear with the weight gain of tila-
pia during the study. Hasan et al., (2000) stat-
ed that the percentage of artificial feed used in
this study was different and the texture of the
feed fed with papaya leaf solution changed in
size.
Jurnal Biodjati 7(1):109—118, May 2022

The more protein that can be hydrolyz-
ed into amino acids, the more amino acids
that can be absorbed and used by the body.
Sagita et al, (2017) stated that the feed added
to the enzyme papain is easy for the fish to
digest, meaning that the feed has good quality.
In addition, Mareta et al., (2016), explained
that the papain enzyme was able to increase
the digestibility and absorption of feed pro-
tein, thereby increasing fish growth. Based on
the results of the Anova test, absolute length
growth showed insignificant results during the
study. However, based on the growth pattern,

the control treatments T4 and T5 had optimal
113
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digestibility and absorption of amino acids
resulting from hydrolysis due to the effect of

enrichment of the papaya leaf.
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Figure 3. Absolute growth length of nile tilapia with administration of papaya leaf meal during treatment.

Survival Rate

The survival rate of tilapia (O. niloti-
cus) during the treatment period showed the
highest value in T2, T3, and T5 treatments at
73% and the lowest was T1 at 53% and T4
at 60%. Figure 4 shows that the highest aver-
age survival is 73%, while the lowest is at P3
53%. Murjani (2011) stated that fish survival

=)
o
1
0/ ]
L 2

depends on the adaptability of fish for food
and the environment, fish health status, stock-
ing density, and water quality that is sufficient
to support fish growth. Mulyani (2014), stated
that the survival rate of 50% was good. Sur-
vival of 30-50% is moderate and less than
30% is not good
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Figure 4. Survival rate of nile tilapia with administration of papaya leaf meal during treatmen

Feed Conversion Ratio (FCR)

Based on the results of the FCR calcu-
lation in Figure 5, revealed that the optimal
value is in the T4 treatment. We suspect that
amino acids have been converted in accord-

Simanjuntak et al.

ance with the amino acids possessed in the
digestive system of tilapia. The quality of the
converted amino acids facilitates the absorp-
tion process thereby increasing the FCR. The
smaller the feed conversion value, the better
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the efficiency of feed utilization. However, if
the feed conversion value is high, the efficien-
cy level of feed utilization is not good. Thus
feed conversion describes the efficiency level
of feed utilization with the resulting body bi-
omass.

The feed conversion value is also influ-
enced by the amount of feed given, the less

2
135 1328
1.30
120

e I Y i
g1
030
0

T1 T2 T3

Treatments

T4

feed given, the more efficient the feeding.
Therefore, energy metabolism derived from
food is one of the important processes in feed
conversion. Haetami et al.,( 2005) statedthat
the high and low value of feed conversion can
be influenced by the travel rate of food in the
digestive tract and the content of food sub-
stances contained in the ration.

142 Ti=contral
1
Tz=papayz lesfmeal with 1.25 gfke feed
T3= papaya leaf meal with 1. 75/ ks feed
T4= papayz lezf meal with 2 gfkg feed
TS= papaya lesf meal with 2.5 glke fead
T3

Figure 5. Feed convertion rate of nile tilapia with administration of papaya leaf meal during treatment

Water Quality

Water quality has a very important role
as a medium for rearing tilapia. Feeding in
large quantities will affect tilapia rearing. This
can result in changes in the value of water
quality parameters, such as increased waste
from fish metabolism. In this study, there are
differences of parameter values in each re-
search aquarium which can be seen in Table 1.

Temperature is one of the important fac-
tors in aquaculture activities. The higher the
water temperature, the more active the fish's
metabolism. At low temperatures, fish will
lose their appetite and become more suscepti-
ble to disease. Conversely, if the temperature
is too high, the fish will experience respirato-
ry stress and can even cause permanent gill
damage (Suriansyah, 2014). The temperature
in this study was in the range of 27-28 0C (Ta-
ble 1). This shows that the temperature in the
aquarium is still in optimal conditions. Sal-

Jurnal Biodjati 7(1):109—118, May 2022

sabila & Suprapto (2018) stated that the most
ideal growing environment for tilapia culti-
vation is freshwater which has a temperature
between of 25-33°C.

Prakoso (2014), stated that most aquatic
organisms are sensitive to changes in pH, and
prefer a neutral pH, which is between 7-8.5.
In this study, the results of pH measurements
in the rearing container ranged from 6.5 to
7.5 (Table 1). These conditions indicate that
the pH in the aquarium is still relatively safe
for the life of the tilapia. Prakoso (2014) stat-
ed that water biochemical processes, such as
nitrification, are strongly influenced by pH.
Boyd (1982) stated that the pH values that
caused death for fish were less than 4 and
more than 11.

The results of the oxygen content mea-
surement in this study were categorized as
good and were in the rangeof 4.22—-7.5 mg/l
(Table 1). Tilapia is a type of fish that can with-
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stand conditions of lack of oxygen. If there is
a lack of oxygen, the tilapia will take oxygen
directly from the free air. In fact, tilapia can
survive for some time on land without water.
The range of dissolved oxygen is still feasible
for tilapia cultivation, > 3 (SNI, 2009). Dis-
solved oxygen is needed for respiration and
metabolism as well as for the survival of or-
ganisms (Effendi, 2003). In other case, good
oxygen content of tilapia is at least 4 mg/liter
(Amri & Khairuman, 2013).

The results of ammonia in the rearing
container were quite high from 0.48-0.72 mg/1

Table 1. Water quality parameter during treatment

(Table 1). The high value of ammonia was
caused by the residual feed that was uneaten
by tilapia during the research period. How-
ever, the range of ammonia is still suitable
for tilapia cultivation, < 1 (Robinette, 1976).
Sucipto and Prihartono (2007) stated that am-
monia is the end result of the decomposition
process by protein to the rest of the feed and
the metabolic products of fish that settle in
the waters. Jobling (1994) suggested that the
ammonia excretion of fish fed daily was high-
er than that of fasted fish, the increase could
even be up to 2 times higher.

Treatments
Parameters Optimum Value
T1 T2 T3 T4 T5
Temperature (°C) 27-28 27-28 27-28 27-28 27-28 25-33 *
DO (mg/L) 4.49-4.49  5.02-3.70 6.07-5.81 4.22-422  5.02-5.54 >3k
pH 6.5-7.44 6.5-7.5 6.5-7.5 6.5-7.44 6.5-7.44 7-8%H*
Ammonia (mg/L) 0.48-0.43  0.68-0.30 0.72-0.40 0.48-0.39  0.67-0.35 e
*Effendi (2003), Salsabila & Suprapto (2018)
**SNI 7550-2009 (2009)
***Prakoso (2014)
*#%** Robinette (1976)
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