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ABSTRACT

 Human consumption for fish protein has increased but diseases were recognized as the 
main constraint to the fishery production. Thus, there is the need to enhance feed efficiency, growth 
performance and disease resistance of cultured aquaculture using safer feed additive such as 
medicinal herbs. The using of herbs in powder form is not well reported, thus an experiment was 
conducted to evaluate the best effect of chamomile flowers, Matricaria chamomilla L. concerning 
their impacts on growth performance, blood profile as well as on the non-specific immune response 
on Red hybrid Tilapia, Oreochromis sp. fingerlings. A total of 240 fingerlings of Red hybrid Tilapia 
were used and chamomile powder at the rate of 2%, 4%, 6% were added to the commercial diet. The 
experimental Tilapia were fed with the four prepared diets including control diet of 0% chamomile 
powder for 28 days at of 5% of fish biomass. Different growth parameters and blood parameters were 
assessed to evaluate the growth performance and immune response of the experimented Tilapia. 
Study revealed that chamomile powder, Matricaria chamomilla L. at the rate of 6% showed the best 
result in term of growth performance as well as immune response parameters of the experimental 
Tilapia. Thus, supplementation of chamomile powder, Matricaria chamomilla L. in the rate of 6% as 
feed additive of fish diet is recommended. 

Keywords: Chamomile, growth performance, immune response,
Oreochromis sp., Red hybrid Tilapia.

INTRODUCTION

 Many millions of people around the globe 
find a source of income and livelihood in the fisheries 
and aquaculture sector.  With the increasing demand 

for fish protein, fish or aquaculture industry is 
also expanding rapidly as Asia became the major 
player that contributes almost 90% of the world’s 
aquaculture production 1. Many fish species contain 
beneficial nutrients such as Vitamin D, Omega-3 
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and 6, protein and selenium which are important 
in fetal cognitive development and general body 
health 2. Therefore, faster in growth performance of 
capture fish is really important in order to meet the 
demand and supply 3. Moreover, diseases were also 
recognized as the main constraint to the development 
of aquaculture industry globally and resulted in 
significant growth performance and economic 
loss to fish farmers 4. Most of the pathogens are 
opportunistic which infects cultured fish once there is 
a flaw in the fish’s immediate environment. Bacteria 
are pathogens that are frequently reported to attack 
cultured fish followed by viruses, parasites and 
fungi 1. On the other hand, 5 stated that protozoan 
and bacterial disease were the major diseases 
associated with fish culture. Therefore, there was 
the need to improve aquaculture in term of growth 
and diseases prevention.

 Chemicals that include hormones, vitamins, 
antibiotics among others have long been tested as 
appetizing, growth promoters, antibacterial and other 
purposes in mariculture 6. 7 stated that although these 
substances have reported to have a positive effect 
on fishes and shrimps, they cannot be recommended 
in commercial mariculture operations due to the 
residual and other undesirable side effects. Antibiotic 
usage in prophylactic treatment has led to the 
development of the drug resistant and the need to 
switch over to other options. The antibiotics also 
may reduce the larval growth and inhibit defense 
mechanisms of the fish larvae 7-8. Globally, people 
have understood concerns over food safety and 
are largely aware of the adverse effects of these 
synthetic chemicals which have led to the shift over 
to organic products 9.

 Plants have recently been identified as the 
sources of safer and cheaper alternative options 
with valuable properties such as no adverse effect 
on the ecosystem. To date, there is no herbal- 
resistance nor harmful effect reported in relation 
to the herbal dietary 10. According to 11, almost all 
plant species have secondary metabolites known 
as a phytochemical compound, which responsible 
not only in plant growth and reproduction but also 
as defense systems against many pathogens.

 Chamomile is one of the most ancient 
and most widely used medical herbs in the 

world especially in human medical practices 12. 
It is a member of the daisy family (Asteraceae or 
Compositae). The oil has bactericidal and fungicidal 
activities, particularly against Staphylococcus aureus 
and Candida albicans. On the other hand, the dried 
flowers of chamomile contain many terpenoids and 
flavonoids which are vital to its medicinal properties 
12. It was also reported that dried chamomile flowers 
at the rate of 2% increased all growth parameters 
(body weight, weight gain, and specific growth rate) 
in Tilapia fingerlings (Oreochromis niloticus) and 
significantly reduced the Feed Conversion Ratio 
(FCR) and increased survival rates 13.

 The usage of feed additives can improve 
animal health and performance 14. However, the 
usage of chemicals such as the antibiotics had led 
to resistant strains, reduce larval growth and inhibit 
defense mechanisms of fish larvae among other 
15. Thus, medicinal plants have been alternatively 
suggested to improve nutrient utilization and 
absorption or stimulation of the immune system 16. 
Therefore, the aim of this study is to evaluate the 
effect of chamomile flowers concerning their impacts 
on growth performance and blood profile as well as 
on the non-specific immune response of the tested 
fish.

MATERIALS AND METHOD

Experimental design
 A total of 240 of Red hybrid Tilapia 
fingerlings with average body weight of 20 gram and 
total length of 4 inches were used in this study. The 
fish was purchased from the local farmer in Kelantan 
bred in aquaria and transferred to the facilities of 
Universiti Malaysia Kelantan at the beginning of 
the experiments. All the red Tilapia fingerlings were 
randomly assigned into four major groups that fed 
with different concentrations of chamomile powder 
rate as given in figure 1. 

Plant material and extract preparation
 The aerial parts of Chamomile (Matricaria 
chamomilla L.) were collected during the flowering 
and vegetative phase of the plant at different 
localities characterized by diverse geographic and 
climate conditions in Malaysia. The plants were cut at 
ground level and those portions from above ground 
were air dried for two weeks in a laboratory of the 
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Faculty of Veterinary Medicine, Universiti Malaysia 
Kelantan. The chopped, air dried plant material 
was stored in refrigerator, and waited for extraction 
analysis. Thereafter, dried plants of Chamomile 
(Matricaria chamomilla L.) were grounded into 
powder. 

 Four experimental diets were formulated 
from fish commercial diet.  A powdered feed (40% 
protein) was processed to form balls after mixing 
with different composition of the chamomile (0%, 
2%, 4%, and 6% of feed). The fish were fed at a 
feeding rate of 5% of fish biomass. A little amount 
of water was added to the mixtures to make it pasty 
and keep in the freezer in the form of balls and fed 
to the fish in smaller form to avoid losses in water. 
The Red hybrid Tilapia fingerlings were fed twice 
a day (morning and evening) on rations with four 
different concentrations for 28 days of experimental 
period. Table 1 shows the distribution of fish treated 
with Chamomile powder. All experimental fish from 
each aquarium were sampled and evaluated at the 
end of the experiment for final average body weight 
and total length measurements. 

Evaluation of growth parameters
 Different growth parameters that include net 
weight gain, daily weight gain, specific growth rate 
(SGR), feed conversion ratio (FCR), and condition 
factor (K) were calculated using the following 
equations:-

Weight gain (WG) = Final weight – Initial weight  

 
Where: 
Ln = The natural logarithm, 
Wa= Final weight at certain period (g), 
Wb = Initial weight at the same period (g), 
t = Period (d).[17 ]

Wg= Weight of food supplied to the fish during the 
study period
Nd´ = Net fish period [18]

Where: 
W = Fish weight (grams), 
L = Fish length (cm). It represents the relationship 
between lean body weight and body length of the 
fish.[19]

Where 
n = number  of surviving fish after 28 days
N  = number  of surviving fish after 28 days[20]
Evaluation of immune response

Blood parameters
 Blood samples (at least 0.5 ml) were 
collected from the caudal vein of the fish and stored 
in an EDTA tube for blood analysis. Haemoglobin 
(Hb), haematocrit (PCV), total red blood cell, white 
blood cell and differential leucocyte counts were 
analyzed.

 Gonado/somatic, Hepato/somatic and 
Spleno/somatic Indices: The average of those 
indices was calculated according to the formulas 
below:

[21]

[22]

[23]

Bacterial challenge test
 Bacterial challenge test was conducted 
using a virulent strain of Streptococcus agalactiae. 
Ten fishes per aquaria were injected with 
intraperitoneally (I/P) 0.5mL of 0.5x106 cfu/ml 24 of 
24 hour Tryptic Soy Agar culture of S. agalactiae. 
The fish were kept for 2 weeks during which clinical 
signs and daily mortality were recorded.
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Table 1: Distribution of fish before and 
throughout treatment

Group Number (n) Chamomile powder 
  rate feed (%)

1 60 0
2 60 2
3 60 4
4 60 6

Fig. 1:  Diagrammatic representation of the experimental design

 The cumulative mortality percentage 
(%) and relative percent survival were calculated 
according to the formulas below:

Where
CM = Cumulative mortality
N = Total of dead fish for each treatment
N = Initial total number of fish

Where
RPS = Relative Percent Survival 
Mt = Treatment Mortality
MC = Control mortality
[25]

Statistical analysis

 All data were analyzed statistically as 
well as biologically.  Evaluation of the effects was 
performed using oneway Anova and one sample t 
test with significance level of 0.05 (±=0.05).  

RESULTS

Evaluation of growth parameters of treated 
Tilapia fingerlings
 Table 2, Figure 2, 3, 4, 5 and 6 showed 
total biomass, average body weight, average body 
length, mortality and survival rate of Tilapia fed 
with chamomile for 28 days, respectively. There is 
significant different of total biomass between groups 
treated with chamomile powder in the rate of 0% 
(treatment 1/ control group), 2% (treatment 2), 4% 
(treatment 3), and 6% (treatment 4) whereby Tilapia 
in treatment 6% had the highest total biomass while 
fish in treatment 2% had the lowest total biomass in 
this experiment. There are no significant changes of 
average body weight among all groups. 

 Results on Table 3 and Figure 7, 8, 9, 
10 and 11 revealed the changes of net and daily 
weight gain, specific growth rate (SGR), condition 
factor, and feed conversion ratio of Tilapia fed with 
chamomile between the groups for 28 days after 
treatment with chamomile powder, respectively. The 
Tilapia in treatment group of 6% chamomile powder 
showed the highest estimates of net and daily weight 
gains as well as SGR. On the other hand, fish in both 
treatment groups (2% and 6%) showed the lowest 
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Table 2: Total biomass, average body weight, average total length, mortality 
and survival rate of Tilapia fed with chamomile for 28 days

Parameters Serial no.    Treatment (%)
 of aquaria  0% 2% 4% 6%
 (replicates)

No. of fish 1 18 15 19 17
 2 14 19 18 20
 3 18 19 19 19
Mean - 16.7±1.33 17.7 1.33 18.70.33 18.70.88b

Total biomass (g) 1 250 225 240 258
 2 252 200 245 260
 3 252 225 230 285
Mean - 251.30.66b 216.78.33ad 238.34.41d 267.78.68b

Total body weight (g) 1 13.9 15.0 12.6 15.2
 2 18.0 10.5 13.6 13.0
 3 14.0 11.8 12.1 15.0
Mean - 15.31.35 12.51.32 12.80.44 14.40.70
Total body length (inch) 1 42.1 42 39.7 40.3
 2 41.8 41.1 39.7 41.3
 3 43.3 42.8 41.4 40.8
Mean - 42.40.45c 42.00.491 40.20.56a 40.80.27
Mortality 1 2 5 1 3
 2 6 1 2 0
 3 2 1 1 1
Mean - 3.31.33 2.31.33 1.30.33 1.30.88
Survival rate (%) 1 90 75 95 85
 2 70 95 90 100
 3 90 95 95 95
Mean - 83.36.66 88.36.667 93.31.66 93.34.41

aSignificant different versus control group (p<0.05)
bSignificant different versus 2% group (p<0.05)
cSignificant different versus group (p<0.05)

FCR. Thus, both treatment groups insignificantly had 
the best FCR compared with the fish of the control 
group. 

Evaluation of immune response of Tilapia 
fingerlings
Survival rate
 As in Table 2 and Figure 6, there is no 
significant difference in the survival rate within 
all treatment groups including the control group. 
However, all treatments showed increased survival 
rate as compared with the control group while fish 
in the treatment 3 and 4 (chamomile powder in the 

rate of 4% and 6%) showed the highest survival rate 
among the groups.

Blood parameters
 From Table 4 shows Tilapia treated 
with chamomile at the rate of 2%, 4%, and 6% 
showed significantly lower total leucocytic count 
compared to control group. Fish in treatment 2 
and 3 (chamomile powder in the rate of 2% and 
4%) revealed significantly reduced haemoglobin 
and hematocrit values compared to control group. 
However, Tilapia in 6% treatment group (treatment 
4) showed significantly higher in haemoglobin and 
hematocrit as compared with fish in the control group.
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Table 3: Initial, final body weight, net weight gain, daily gain, relative growth rate, 
condition factor, and feed conversion ratio of Tilapia fed with chamomile for 28 days

Parameters Serial no.                        Treatment (%)
 of aquaria  0% 2% 4% 6%
 (replicates)

Initial body weight (g) 1 12.0 13.7 11.0 10.0
 2 12.5 11.0 12.0 10.0
 3 12.5 11.4 10.8 12.5
Mean - 12.3 0.16 12.00.83 11.30.38 10.80.83
Final body weight (g) 1 13.9 15.0 12.6 15.2
 2 18.0 10.5 13.6 13.0
 3 14.0 11.8 12.1 15.0
Mean - 15.31.35 12.51.32 12.80.44 14.40.69
Net weight gain (g) 1 1.9 1.4 1.6 5.2
 2 5.5 -0.5 1.6 3.0
 3 1.5 0.5 1.4 2.5
Mean - 3.01.27 0.50.52d 1.50.08 3.60.82b

Daily weight gain (g) 1 0.067 0.048 0.058 0.185
 2 0.196 -0.017 0.058 0.107
 3 0.054 0.018 0.048 0.089
Mean - 0.1060.04 0.0160.0d 0.0550.00 0.1270.02b

Specific growth rate (SGR) 1 0.5 0.3 0.5 1.5
 2 1.3 -0.2 0.4 0.9
 3 0.4 0.2 0.4 0.7
Mean - 0.70.28 0.10.14d 0.50.02 1.00.24b

Condition factor (K) 1 0.001 0.001 0.001 0.001
 2 0.002 0.001 0.001 0.001
 3 0.001 0.001 0.001 0.001
Mean - 0.0010.00 0.0010.00 0.0010.00 0.0010.00
Feed Conversion Ratio (FCR) 1 9.0 12.6 10.4 3.3
 2 3.1 -35.9 10.6 5.7
 3 11.3 34.5 12.5 6.8
Mean - 7.82.45 3.72.08 11.20.68 5.31.03

bSignificant different versus 2% group (p<0.05)
dSignificant different versus 6% group (p<0.05)

Gonado/somatic, spleno/somatic and hepato/
somatic indices
 From Table 5 shows fish in all treatment 
groups of chamomile powder (chamomile powder in 
the rate 2%, 4% and 6%) had significantly reduced 
gonado/somatic and hepato/somatic indices 
compared with that of fishes in control group. The 
spleno/somatic index however revealed a significant 
increase in treated groups compared to the control 
group.

Challenge results
 Neither significant mortalities nor abnormal 
clinical signs were noticed among the injected Tilapia 
in all treatment groups. 

DISCUSSION

 The available recommendation from 
previous studies have tested chamomile extract 
26 and powder 27. Both found that chamomile 



1911 NORDIN et al., Biomed. & Pharmacol. J.,  Vol. 10(4), 1905-1915 (2017)

Fig. 2: Total biomass of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 3: Total bodyweight of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 4 : Total body length of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 5: Mortality rate of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Matricaria chamomilla L. in the rate of 1% powder 
and 5% extract showed the best estimates of growth 
parameters, blood parameters and protection 
against Aeromonas hydrophila bacterial infection 
challenge. The rate of 2% and 4% were not studied 
before while the extract will be very expensive and 
will add a lot of additional cost to the fish feed. One 
kilogram of chamomile may produce only 10g of 
extract; hence chamomile powder was tested in a 
trial to reduce the cost of feeding the fish of farmer 
in Malaysia and make it feasible and economic to 
aquaculture industry

 The treatments at the rate of 4% and 6% 
of chamomile powder were able to increase the 
total biomass in the treated Tilapia. However, fish in 
treatment 2 (chamomile powder in the rate of 2%) 

had the lowest biomass and average body weight 
in this experiment. This could be attributed to the 
insignificant high mortality in the group. This also 
could account for the higher but insignificant average 
body weight gained by the control group as less 
fish received the same amount of food compared 
with other treatment which with a higher number of 
fish. Meanwhile, Tilapia in treatment 4 (chamomile 
powder in the rate of 6%) showed the highest 
estimates of net and daily weight gains as well as 
SGR. The fish of the both groups (treatment 2 and 4) 
also show the lowest FCR compared to other groups 
of treatment including the control group. Therefore, 
this is in agreement with previous study by 28 which 
stated that dried chamomile flowers at the rate of 
2% increased all growth parameters (BW, WG, 
and SGR) of the experimental Tilapia fingerlings, 
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Fig. 6: Survival rate of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 7: Net weight gain of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 8: Daily weight gain of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Oreochromis niloticus and significantly increased 
FCR and survival rate. This present study also 
supports by 29 finding which recorded that addition 
of chamomile in fish diets leads to increase of feed 
intake, protein and energy efficiency ratios along with 
obvious improvement in FCR. In this trial, the positive 
effect of chamomile powder treatment on growth 
performances especially at high level (6g/100g diet) 
may be due to the increase in protein utilization 
for the chamomile powder and its pharmaceutical 
properties 29. This is also supported by 30 who stated 
that some phytobiotics (thyme (Thymus vulgaris), 
fenugreek (Trigonela foenum graecum) and neem 
(Azadirachta indica), included in aquatic organisms’ 
diets, may lead to an increase of productivity and 
efficiency of feed utilization, at Tilapia species.

 The insignificant highest survival rate of 
fish at treatment rate of 6% chamomile powder 
compared with that of fish in the control group could 
be associated with the immune stimulation effect 
induced by chamomile on the non-specific immune 
response of Tilapia under study. This result was 
supported by study under 27 which stated chamomile 
flowers may induce non-specific immune response 
of the catfish. Experimental Tilapia in all treatments 
of chamomile rate had low total leucocytic count 
compared to control group. This result thus disagreed 
with those recorded by 27, but concordance with 
those reported by 31 who found no significant effects 
on total leucocytic count. Meanwhile, fish treated with 
chamomile at the rate of 6% showed the highest 
figures of haemoglobin and haematocrit values. 
These results are in agreement with the results of 

Fig. 9: Specific growth rate of Tilapia fed with 
chamomile (Matricaria L.) for 28 days
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Fig. 10: Condition factor (k) of Tilapia fed with 
chamomile (Matricaria L.) for 28 days

Fig. 11: Feed conversion ratio of Tilapia fed 
with chamomile (Matricaria L.) for 28 days

32 and also supported by study conducted by 33 that 
suggested that the more active fishes tend to have 
higher haemoglobin values than the sedentary ones. 
The high total leucocytic count of the control group 
may be due to protein utilization. This supported by 
34 which stated that fish fed a diet containing high 
protein have higher macrophage migration compared 
to fish fed diets with lower protein content. The 
control group also may have higher severity of stress 
compared to other treatment groups. Changes in 
experimental Cyprinus carpio leucocyte system was 
manifest in the form of leucocytosis with heterpohilia 
and lymphopenia which are characteristic leucocytic 
response in animals exhibiting stress 35. Fish in all 
treatments of chamomile powder (treatment at the 
rate of 2%, 4% and 6%) had significantly reduced 
gonado/somatic and hepato/somatic indices when 
compared with that of fish in control group. The 
spleno/somatic index however revealed significantly 
increase in figure versus the control group. Thus, 
chamomile flower enhanced the development of 
spleen, the main blood forming organs in fish (in 
addition to the anterior kidney and thymus) and as 
a consequence, stimulated the immune response of 
Tilapia. There were neither significant mortalities nor 
abnormal clinical signs noticed among the Tilapia in 
all treatments injected with S. agalactiae. This could 
be attributed to the high natural or genetic tolerance 
of the red tilapia, Oreochromis sp. towards S.  
agalactiae. This similar to 36, who suggested that the 
MCP-8 gene play an important role in the resistance 
to S. agalactiae in Tilapia. In agreement by 37, 
bacterial strain or virulence, bacterial concentration, 

fish species, water temperature, water quality, and 
stocking density are factors that can influence the 
mortality rate and onset of clinical signs under 
experimental conditions. LD50 of red Tilapia was 
3.0x1010 cfu/ml 38-39. The absence of clinical signs 
during the experiment may be also contributed by 
an effective cellular immune response established 
by the fish’s immune system. The previous study 
also observed that 50% mortality was obtained 
at the higher bacterial concentrations (9×107 and 
9×108 cfu/ml) in experimental Tilapia, Oreochromis 
nilotus 38.

CONCLUSION

 This study investigated the effect of 
chamomile powder, Matricaria chamomilla L. on 
Red hybrid Tilapia for their growth and health 
performances. The present study was suggested 
that the growth performances and immune response 
of Tilapia fish in treatment rate of 6% chamomile 
powder had the best figures rather than fish in 
other treatments (2% and 4%) including the control 
group. In addition, the fish were observed to be more 
active in the treated aquaria. The development of the 
experimental S. agalactiae infection in the Tilapia 
could be influence by bacterial strain or virulence of 
the isolate, bacterial concentration, fish species, and 
the environment in the challenge system. Varieties 
of factors have to be manipulated to establish a 
reproducible experimental challenge that produces 
similar disease characteristics to the natural 
infection in fish 38. Therefore, the supplementation 
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