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Effect of propolis extract on angel¿sh larval 
performance and transport 

Efeito do extrato de própolis no desempenho de larvas e 
transporte de acará bandeira 

Douglas da Cruz Mattos1*; Jonas Henrique de Souza Motta1; Leonardo Demier 
Cardoso1; João Vitor de Azevedo Manhães1; Marcella Costa Radael1; 

João Carlos Fosse Filho1; Samuel Louzada Pereira1; Manuel Vazquez Vidal Júnior2

Abstract

This study aimed to evaluate the inÀuence propolis extract inclusion to the feed mixture for juvenile 
angel¿sh (Pterophyllum scalare) on larval performance and transport. Levels of propolis extract inclusion 
consisted of 0, 300, 600, 900, and 1200 mg.kg-1 of feed. After 14 days of hatching, unmetamorphosed 
larvae with a total length of 18.4 mm and 0.11 g initial weight were used. Six-hundred larvae were 
divided into 20 experimental units, totalizing 30 larvae each. Experimental units consisted of polythene 
containers with independent water input and output and a level controller. Each unit was controlled for 
maintenance of 40 L water within a recirculation system. After offering feed containing propolis extract, 
¿ve ¿sh from each experimental unit were packed in bags for transportation only with atmospheric 
air, without pure oxygen addition. The bags were ¿lled with 300 mL water on a 2:1 basis of air and 
water respectively. The total transport time was considered until the death of the third ¿sh in package. 
At the end of the experiment, data underwent statistical analysis through Statistical Analysis System 
(SAS, 2001). Results showed there was no signi¿cant difference (P<0.05) neither for any of the studied 
zootechnical variables (standard length, total length, height, and weight) nor for the transport of juveniles. 
In conclusion, propolis extract addition to angel¿sh feed was ineffective for larval performance and for 
transportation of juveniles, at the levels tested here.
Key words: Fish larvae. Larviculture. Ornamental ¿sh.

Resumo

Este estudo teve como objetivo avaliar a inÀuência da inclusão de extrato de própolis na mistura de ração 
para juvenis de acará bandeira (Pterophyllum scalare) no desempenho larval e transporte. Os níveis de 
inclusão de extrato de própolis consistiam em 0, 300, 600, 900 e 1200 mg.kg-1 de alimento. Após 14 
dias de incubação, utilizaram-se larvas não metamorfoseadas com um comprimento total de 18,4 mm e 
0,11 g de peso inicial. Seiscentas larvas foram divididas em 20 unidades experimentais, totalizando 30 
larvas cada. As unidades experimentais consistiram em recipientes de polietileno com entrada e saída 
independentes de água e um controlador de nível. Cada unidade foi controlada mantendo-se o volume 
de 40 L de água, compondo um sistema de recirculação. Após a oferta de alimento contendo extrato de 
própolis, cinco peixes de cada unidade experimental foram acondicionados em sacos para transporte 
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somente com ar atmosférico, sem adição de oxigênio puro. Os sacos foram cheios com 300 ml de 
água na proporção 2:1 de ar e água, respectivamente. O tempo total de transporte foi considerado até a 
morte do terceiro peixe na embalagem. No ¿nal do experimento, os dados foram submetidos à análise 
estatística através do Statistical Analysis System (SAS, 2001). Os resultados mostraram que não houve 
diferença signi¿cativa (P <0,05) nem para nenhuma das variáveis zootécnicas estudadas (comprimento 
padrão, comprimento total, altura e peso) nem para o transporte de juvenis. Em conclusão, a adição de 
extrato de própolis para a alimentação de acará bandeira foi ine¿caz para o desempenho larval e para o 
transporte de juvenis, nos níveis aqui testados.
Palavras-chave: Larvas de peixe. Larvicultura. Peixe ornamental.

Introduction

Pterophyllum scalare is a species of 
cichlid belonging to the Perciformes order and 
Actinopterygii class. Anatomically, it has a laterally 
compressed body with elongated dorsal and anal ¿ns, 
giving a triangular appearance to the ¿sh. It also has 
a thin and long ventral ¿n; and in the wild standard, 
it has a predominant silver color that contrasts 
with its black vertical lines (CACHO et al., 1999). 
This species is native from the Amazon Basin and 
inhabits preferably shallow and calm waters, among 
roots and leaves of aquatic vegetation (FERRAZ, 
1999). In nature, it feeds on invertebrates, thus 
being considered a carnivore (DEGANI, 1993).

Propolis is a natural product composed of a 
series of resinous substances, which is gummy and 
balsamic with viscous consistency; its color may 
vary from green-yellow to dark brown or reddish. 
Propolis chemical composition varies with plant 
source visited by bees, being composed of 45 to 
55 % resins and balsams, 7.55 to 35 % wax, 5 to 
10 % volatile oils, 5 % pollen, 5 % diverse organic 
materials and minerals (CUNHA, 2004). It is 
made up of more than 200 compounds, including 
Àavonoids (pinocembrin; galangin; caffeic, ferulic, 
propolone, and nemorosone acids; and methyl 
derivatives; guttiferone; coumaric acid; phenolic 
acids), aliphatic acids, aromatic acids, esters, di- and 
triterpenes, pollen, sugars, and minerals (KHALIL, 
2006; ORSOLIC; BASIC, 2003; CUNHA, 2004).

Propolis has been shown to be effective on 
stimulation of non-speci¿c immune response, 
against gram-positive bacteria, gram-negative and 
fungi, and can act as growth promoter increasing 

weight gain of animals (SANCHEZ; GALARDI, 
1989; FERNANDES JUNIOR et al., 1997; 
GUNATHILAKA et al., 2015).

Several studies have been conducted to test 
¿sh resistance to stress, in order to evaluate ¿sh 
production quality at different stages, justifying the 
use of certain additives such as propolis. Stress can 
inducted by exposure to air (LUZ; PORTELLA, 
2005), to pathogenic bacteria (GATESOUPE, 1995) 
and acute exposure to different physical-chemical 
water variables (MAZIK et al., 1987, VAN 
ANHOLT et al., 2004).

Transport is a critical process in the ¿sh 
productive chain. Management during this step can 
result in physiological changes which can inÀuence 
the perfect functioning of the body, causing stress 
(URBINATI; CARNEIRO, 2004; ADAMANTE, 
2005). Combined with these characteristics, 
densi¿cation, exposure to poor-quality water and 
intense ¿sh motor activity may result in weakened 
¿sh after transport, contributing to higher death rates. 

Thus, we aimed in this study to investigate the 
effects of different propolis extract concentrations 
on larval performance of angel¿sh kept in a 
recirculation system; later, as stress causing agent 
and challenging task, ¿sh was submitted to transport.

Material and Methods

The experiment was carried out in the aquaculture 
sector of the Animal Science Laboratory, Universidade 
Estadual do Norte Fluminense Darcy Ribeiro –UENF 
(State University of Northern Rio de Janeiro – UENF), 
during the second semester of 2014.
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Angel¿sh juveniles used in this study were 
obtained from breeding of broodstocks belonging 
to the aquaculture sector of the UENF. Six-
hundred same-age juveniles were divided into 
20 experimental units. After 14 days hatching, 
unmetamorphosed larvae (elongated body, no 
pigmentation, and short ¿ns) were selected with a 
total length of 18.4 ± 0.67 mm and 0.11 ± 0.84 g 
initial weight. The experimental units consisted of 
polythene containers with independent water input 
and output and a level controller. Each unit was 
controlled for maintenance of 40 L of water.

The study was composed of ¿ve treatments 
with four replicates each, totaling 20 experimental 
units. Treatments consisted of propolis extract 
concentrations (T1- 0, T2- 300, T3- 600, T4- 900, 
T5- 1200 mg.kg-1 propolis inclusion).

Regarding feeding frequency, treatments received 
the same amount of food three times a day (8 a.m., 2 
p.m., and 5 p.m.). The supplied amount was offered 
ad libtum; however, feed remains were avoided.

Propolis inclusion into the feed was made by 
spraying, adding a commercial product containing 
30% crude propolis diluted in 70% of grain alcohol. 
After added, solution was homogenized so that all 
received the solution uniformly. After spraying, 
treatments were exposed to the environment 
naturally for volatilization of alcohol, which served 
as a vehicle for the propolis extract.

Feed offered in the treatments had isoproteic 
characteristics, with 36% crude protein, and 
variation only for propolis extract inclusion level. 
Composition percentage of ingredients in the feed 
base can be seen in Table 1.

Experiments were carried out in a water 
recirculation system (WRS) with 1.8 m³ water, 
where the same water was used in all experimental 
units. To this system was applied a ¿ltering system 
composed of two mechanical and biological ¿lters. 
After passing through these ¿lters, water was 
released into two interconnected return boxes, from 
which it was pumped back to the experimental 
units. A fraction of 30L of water was siphoned 

daily for removal of feed leftovers and feces. After 
handling, clean water was added to the system. The 
experimental period was lasted 33 days.

At the end, a signi¿cant sample of ten ¿sh of 
each replicate was measured and weighed for 
performance evaluation, assessing the following 
variables: total length (TL) standard length (SL) 
and height (H), with the aid of a digital pachymeter, 
weight (W) and survival (S) with the aid of a 
precision scale with four decimal places.

Biometric results were also used for calculation 
of some parameters such as speci¿c growth rate, 
SGR= 100 x (average ¿nal weight – average initial 
weight)/ time (day).

For transport impact analysis, ¿ve ¿sh of each 
replicate were added to plastic bags for shipping. 
In each transport, 300 ml water was added to the 
packages, being used at a ratio of 2:1 air-water, 
without supplemental oxygen. The packages were 
analyzed every 4 hours by counting ¿sh death. 
When the last ¿sh died within a bag, transport time 
was considered ¿nished, being subsequently used 
for statistical analysis.

Water physical and chemical parameters, such 
as dissolved oxygen, pH, and temperature, were 
evaluated periodically to maintain them within the 
recommended ranges for this species.

In order to assess the ¿sh resistance to transport 
stress, after the trial period, ¿ve ¿sh from each 
experimental unit were packed into bags to being 
transported only with atmospheric air, without pure 
oxygen, at a 2:1 air/water ration in a water volume 
of 300 mL. The maximum transport time lasted until 
the death of the third ¿sh in a bag. The bags were 
stored in plastic boxes, being handled manually 
every 3 hours. These samples were kept in a well-
ventilated place protected from the sun.

As for the statistics, we adopted a completely 
randomized design for both experiments 
(performance and transport). The statistical analyses 
were performed using the statistical package 
Statistical Analysis System (SAS, 2001).
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Table 1. Composition, guarantee levels of experimental feed and inclusion of propolis extract.

GUARANTEE LEVELS Kg
Crude Protein (min) 360 g
Ether Extract (min) 70 g
Crude Fiber (max) 60 g
Mineral Matter (max) 130 g
Moisture  (max) 120 g
Calcium (max) 35 g
Phosphorous (min) 10 g
Folic Acid (min) 10 mg
Pantothenic Acid (min) 80 mg
Choline (min) 2000 mg
Inositol (min) 300 mg
Copper (min) 10 mg
Iron (min) 50 mg
Iodine (min) 3 mg
Manganese (min) 80 mg
Selenium (min) 0,45 mg
Zinc (min) 200 mg
Vitamin A (min) 15000 UI
Vitamin D3 (min) 4000 UI
Vitamin B6 (pyridoxine) (min) 20 mg
Vitamin C (min) 450 mg
Vitamin PP (min) 120 mg
Vitamin B1 (thiamine) (min) 20 mg
Vitamin B2 (riboÀavin) (min) 30 mg
Vitamin B12 (min) 10 mcg
Vitamin E (min) 150 UI
Propolis Extract 0/300/900/1.200 mg

Results and Discussion

During the trial period, water temperature was 
27.3 ±1.13 C, being considered within the comfort 
range for this species according to Froese, R. and 
Pauly, D. (2016). The average level of dissolved 
oxygen was 5.91 ±0.91 mg L-1, pH values averaged 
7.22 ±0.87, which are satisfactory for the species.

Regarding the assessed zootechnical variables 
(standard length, total length, height, and weight), 
the highest averages were observed for control and 
for treatments with the highest level of propolis 
inclusion. On the other side, the lowest averages 
were observed for treatment with the lowest level of 
propolis inclusion. After performance of statistical 

analyses, we found no signi¿cant difference 
(P>0.05) for any of the evaluated variables for any 
of the treatments.

On average, survival rates showed different 
results whether compared to standard length, total 
length, height, and weight. The highest averages 
were observed for treatments with 600, 1200 and 
0 mg.kg-1, respectively; yet the lowest average was 
observed by inclusion of 300 mg propolis. Most of 
the deaths during the experimental period occurred 
within the initial phase (¿rst ¿ve days). Moreover, 
the deaths were accounted for treatments in which 
there was propolis extract inclusion. Table 2 shows 
the averages for the mentioned variables along with 
their standard error.
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Table 2. Average values and standard error (SE) of the average for variables of Standard length in mm (SL), Total 
length in mm(TL), height in mm(H), weight(W) in grams(W) and survival (S) in percentage.

Treatments Variables and Standard Error of Average
SL SE TL SE

T1- 0 mg.kg-1 20,29 0,4 27,65 0,55
T2-300 mg.kg-1 18,8175 0,4 25,96 0,55
T3-600 mg.kg-1 19,4925 0,4 26,32 0,55
T4-900 mg.kg-1 19,3775 0,4 26,435 0,55
T5-1200 mg.kg-1 19,745 0,4 27,2325 0,55

Treatments H EP E EP S
T1- 0 mg.kg-1 12,865 0,29 0,3903 0,01 84,61
T2-300 mg.kg-1 11,62 0,29 0,3007 0,01 80,97
T3-600 mg.kg-1 12,3025 0,29 0,3272 0,01 93,83
T4-900 mg.kg-1 12,33 0,29 0,3185 0,01 81,81
T5-1200 mg.kg-1 12,32 0,29 0,3371 0,01 86,84

Table 2- Average values and standard error of 
the average for variables of Standard length in mm 
(SL), Total length in mm(TL), height in mm(H), 
weight(W) in grams(W) and survival rate (S) in 
percentage.

Results for length and weight growth rates were 
similar, being the largest averages observed for 
treatments with 0 and 1.200 mg.kg-1, respectively. 
Meanwhile, the lowest average was recorded for 
the treatment with 300 mg.kg-1. As previously 
mentioned, there was no signi¿cant difference 
(P>0.05) between the different growth rates. Figure 

1 and 2 display the obtained values and con¿dence 
intervals for the growth rates.

At the end of the experimental period, the ¿sh 
transport results followed the same patterns for 
the zootechnical variables, without signi¿cant 
differences (P> 0.05) among treatments.

The highest averages were observed for 
treatments with 600 mg, lasting 89 hours of 
transportation. The treatments receiving 0, 1200, 
300, and 900 mg of propolis lasted for 85, 80, 77,76, 
and 25 hours in transport. Figure 3 highlights the 
differences among treatments.

Figure 1. Values observed for rate of growth in lenght (Centimeters).
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Figura 2. Values observed presented for growth rate in weight.

Figure 3. Change in hours of transport at the different treatments and their respective con¿dence intervals.

The ¿ndings encountered here were similar 
to those reported by different authors. Santos et 
al. (2013), testing doses between 0 and 1.50% of 
residue inclusion, found no positive effects on the 
performance of tilapia (Oreochromis niloticus). 
Kashkooli et al. (2011) reported that propolis had 
no effect on growth and blood parameters such as 
levels of plasma protein, albumin, HDL cholesterol, 
LDL cholesterol, and triglycerides of Oncorhynchus 
mykiss.

Although this study presented no signi¿cant 
differences for the analyzed variables, several 
other authors have been successful in tests with 
propolis inclusion in animal feed, for weight gain, 

growth, and resistance to pathogens. Propolis 
extract inclusion was ef¿cient regarding weight 
gain and feed conversion in Oreochromis niloticus 
(ABD-EL-RHMAN, 2009). Also, Meurer et al. 
(2009) observed that tilapias succeeded in growth 
performance if supplemented with brown propolis 
extract. Agostinho (2010) study found that 
propolis inclusion could improve pacu (Piaractus 
mesopotamicus) weight gain when fed at a frequency 
of 3 times a day.

The use of propolis ethanolic extract had 
signi¿cant effect on rainbow trout, acting as growth 
promoter, hepatoprotective and immunostimulant 
(DENG et al., 2011). Adding propolis extract to 
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the diet of Myxocyprinus asiaticus improved the 
non-speci¿c immune response of this ¿sh, besides 
reducing in 35% mortality when infected with 
Aeromonas hydrophila, compared to the treatment 
without propolis addition (ZHANG et al., 2009).

Propolis seems to have bene¿cial effects on 
¿sh due to an antimicrobial activity. In this extract, 
there are numerous substances such as Àavonoids, 
aromatic acids, and esters (BURDOCK, 1998). 
These compounds have antimicrobial action 
resulting in an intestinal composition enhancement, 
thus, improving digestion and absorption of 
nutrients (KUJUMGIEV et al., 1999). 

The highest concentration leading to ¿sh death, 
during the trial, was observed right at the start of 
the study, mainly in treatments with propolis extract 
inclusion into the diet. This result can be explained 
by changes in feed palatability, making it less 
attractive to ¿sh.

A few studies suggest that the inclusion of 
propolis in diet may contribute to decline in 
consumption and, consequently, reducing growth 
performance. Waffa et al. (2014), studying tilapias 
(Oreochromis niloticus) noted a signi¿cant 
reduction in feed consumption for treatments 
containing propolis when compared to the control; 
however, the same authors found no difference in 
survival rates for treatment with propolis extract 
compared to the control.

Fish transport is a key step in the productive 
chain and requires special care in order to reduce 
losses by death. This process may cause acute stress 
in ¿sh, both of behavioral and physiological orders 
(URBINATI; CARNEIRO, 2004). All handling 
process since capture and accommodation at high 
density until further reallocation at high-density 
packaging for transport together with the interactions 
among ¿sh can act as stressors (ADAMS, 1990).

During transport, ¿sh may suffer various injuries 
that would result in loss of scales and mucus, 
paving the way for infections by bacteria and fungi 
(MOYLE; CECH JUNIOR, 1998). According to 

Kubitza (2004), high densities can lead to rapid 
deterioration of the aquatic environment from 
an excess of organic matter, phosphorous, and 
nitrogen, favoring the development of pathogenic 
microorganisms.

Upon all the above features related to the 
transport, it is justi¿ed its use as parameter in 
evaluating the effectiveness of propolis. However, 
our results showed no signi¿cant difference. Such 
outcome can be explained by the short period of 
transport. The high density and non-use of pure 
oxygen in ¿sh packaging may have contributed to 
fast ¿sh death, and possibly masking the effect of 
propolis extract.

The lack of ef¿cacy of propolis extract on 
angel¿sh performance might have been due to the 
inÀuence of factors such as different substance 
patterns in each commercial product used in the 
experiment since propolis produced in Brazil varies 
in its constituents as shown by Castro et al. (2007). 
These authors concluded that propolis composition 
varies with the time of year at which it is collected.

Many of bene¿cial effects of propolis have 
been reported such as antimicrobial, antifungal, 
anti-inÀammatory actions that have a secondary 
inÀuence on ¿sh performance. Nevertheless, ¿sh 
used here had no inÀuence or were submitted to 
adverse situations where such inÀuence of propolis 
was less effective, during the experimental period. 
This fact may have contributed to the non-occurrence 
of signi¿cant differences for the variables analyzed.

The levels of propolis extract inclusion 
evaluated in this experiment were not able to affect 
the performance of larval parameters, as well as 
had no bene¿t for angel¿sh transport (Pterophyllum 
scalare).
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