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SHORT COMMUNICATION

Hot pepper (Capsicum sp.) oil and its effects on growth
performance and blood parameters in rainbow trout
(Oncorhynchus mykiss)
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ABSTRACT
The authors studied the effect of hot pepper (capsicum sp.) oil on
the growth performance and blood parameters in rainbow trout
fed. Hot pepper oil was added to rainbow trout feeds at the rates
of HPO 0‰ (0mg/kg) (control), HPO 1‰ (1mg/kg), HPO 2‰
(2mg/kg), HPO 4‰ (4mg/kg) and HPO 6‰ (6mg/kg), and the
fish were fed with experimental feeds for 60 days. The group fed
with HPO 4‰ showed the highest percentage growth rate and
the lowest feed conversion rate. Our results showed the signifi-
cant differences serum biochemical parameters, a decrease of
serum liver enzymes, glucose, cholesterol and triglyceride levels
and an increase of total protein and albumin levels compared
with the control. The use of HPO 1‰ in rainbow trout showed
a positively affects the growth performance, haematological and
serum biochemical parameters.
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1. Introduction

Aquaculture is a rapidly developing method of animal protein production that can
meet the growing need of nutrients without occupying terrestrial areas (FAO 2016).
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Some authors have showed how certain experimental procedures with additive feed
can influence gastrointestinal morphological integrity in fish (Alesci et al. 2014, 2015;
Lo Cascio et al. 2017). The use of immunostimulants derived from herbal products
as a feed additive, particularly in recent years, can improve the innate defenses of fish
and increase resistance to pathogens during periods of high stress, such as grading,
reproduction, vaccination, seasonal transitions and transfer between the systems
(Aramli et al. 2015). Since ancient times, hot peppers have been used as a food
additive to preserve food and attract consumers’ interest with its colour. Although it is
traditionally used in the form of powder (paprika), with the development of technol-
ogy, it has recently begun to be used in the form of oleoresin and pepper
oil (Hornero-M�endez et al. 2000). Because of b-carotene and other carotenoids, which
act as pro-vitamin A, in its content, hot pepper can be beneficial in scavenging free
radicals produced by metabolic processes (Matsufuji et al. 1998). Studies have shown
that capsicum is one of the plants with high antioxidant effects (Ou et al. 2002).

Therefore, the study was carried out to demonstrate the effect of addition of hot
pepper oil, which is a commercial product obtained from hot peppers with known
antioxidant effects, to rainbow trout feeds at different concentrations on the growth
performance and blood parameters.

2. Experimental

In supplementary materials you can see in experimental part.

3. Results and discussion

The identifiable components and their quantities in GC/MS analysis of hot pepper oil
after comparison of peaks with Wiley MS (W9N11MS) library are presented in Table 1.

Significant differences were observed in final weight measurements between all
groups (P< 0.05) (Table 2). FW, RGR and SGR rates in all the foods containing hot pep-
per oil were observed to be significantly higher than those of the control group
(P< 0.05). According to the inter-group DFI calculations, the daily feed consumption of
all of the trial groups was significantly higher than that of the control group (P< 0.05).

The effects of hot pepper oil at different concentrations on serum biochemistry
parameters in rainbow trout are presented in Table 3.

Table 1. Volatile components of hot pepper oil.
No Analyte Concentration (%) m/za Identification method b

1 Palmitic Acid 1.57 43,73,60 MS
2 Oleic Acid 12.22 41,55,43 MS
3 2-methyltetracosane 1.31 57,71,43 MS
4 Erucic Acid 3.71 41,55,98 MS
5 Stearic Acid 14.93 55,69,83 MS
6 Ç-Tocopherol 7.24 151,416,191 MS
7 a-Tocopherol 4.44 165,430,207 MS
8 a-Sitostrerol 3.44 285,328,286 MS
9 Campesterol 8.17 43,55,57 MS
10 b-Sitostrerol 16.38 43,55,107 MS
11 (3Z,13Z)-2-methyloctadeca-3,13-dien-1-ol 5.83 55,41,43 MS
12 Linoleic acid 1.38 67,81,95 MS
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Serum glucose levels were found to be significantly reduced in the groups contain-
ing hot pepper oil up to 4‰ compared with that in the control group (P< 0.05).
Addition of hot pepper oil to the feeds significantly changed serum protein levels
compared with the control group. The use of hot pepper oil at a rate of 1‰ signifi-
cantly increased the TPROT level compared with the control group, and the ALB level
in all the trial groups was significantly higher than in the control group (P< 0.05). The
TRIG and CHOL levels showed changes from the control group depending on the
amount of hot pepper oil in the feed. It was observed that the addition of hot pepper oil
to a certain amount significantly reduced serum GOT, GPT and ALP levels compared
with the control group (P< 0.05), and addition up to a rate of 2‰ had no significant
difference in terms of LDH level compared with the control group (P> 0.05).

The volatile components vary depending on the pepper variety from which the
product is extracted and the extraction process (Forero et al. 2009). In this study,
1.57% palmitic (C16:0), 14.93% stearic (C18:0), 12.22% oleic (C18:1) and 1.38% linoleic
(C18:2) acid were detected in the composition of the hot pepper oil. Differences have
been observed in the amount and fatty acid composition of oils obtained from hot
pepper seeds grown in different regions (P�erez-G�alvez et al. 1999). The balanced use
of vegetable oils in fish feeds has significant effects (Kalogeropoulos et al. 1993) or

Table 2. Growth performance in fish fed with feeds supplemented with hot pepper oil
for 60 days.

Parameters

Treatment�

P valueHPO 0& HPO 1& HPO 2& HPO 4& HPO 6&

IW (g) 7.20 ± 0.57 7.15 ± 0.04 7.18 ± 0.02 7.18 ± 0.04 7.25 ± 0.08 0.274
FW (g) 18.06 ± 0.41c 25.83 ± 0.62a 24.94 ± 0.30a 19.45 ± 0.62b 19.91 ± 0.27b <0.001
RGR (%) 150.60 ± 8.32c 261.72 ± 8.32a 247.32 ± 3.15a 170.95 ± 10.03b 174.63 ± 4.44b <0.001
SGR(%/day) 18.09 ± 0.62c 31.18 ± 1.02a 29.60 ± 0.47a 20.45 ± 1.10b 21.10 ± 0.44b <0.001
DFI(g/day) 0.20 ± 0.01b 0.31 ± 0.01a 0.30 ± 0.01a 0.31 ± 0.02a 0.31 ± 0.01a <0.001
FCR 1.09 ± 0.04b 1.01 ± 0.06b 0.94 ± 0.03b 1.53 ± 0.15a 1.47 ± 0.02a <0.001

Note: IW, initial weight; FW, final weight; RGR, relative growth rate; SRG, specific growth weight; DFI, Daily feed
intake; FCR, feed conservation ratio. Means without the same alphabetical characters within the same parameters
represent statistical differences (P< 0.001).�Values represent mean ± standard deviation of three replicate tanks.

Table 3. Comparison of haematological and serum biochemistry parameters between the groups.

Parameters

Treatment�

P valueHPO 0& HPO 1& HPO 2& HPO 4&
HPO 6&

GLU (mgdL�1) 94.87 ± 16.97b 49.55 ± 5.65d 42.00 ± 4.87d 75.78 ± 7.83c 111.02 ± 7.59a <0.001
TPROT (gdL�1) 6.89 ± 1.28bc 9.71 ± 0.87a 8.03 ± 1.38b 6.59 ± 0.77cd 5.53 ± 1.54d <0.001
ALB (gdL�1) 0.47 ± 0.06b 0.71 ± 0.10a 0.67 ± 0.14a 0.75 ± 0.10a 0.67 ± 0.16a <0.001
TRIG (mgdL�1) 72.14 ± 13.68a 64.07 ± 7.80ab 67.87 ± 9.20ab 63.29 ± 13.90ab 55.83 ± 20.16b 0.026
CHOL (mgdL�1) 148.77 ± 27.60ab 119.63 ± 8.42c 128.38 ± 35.56bc 161.89 ± 32.60a 157.63 ± 21.08a <0.001
GOT (U/L) 101.37 ± 12.27b 90.63 ± 6.55c 92.67 ± 8.97c 93.14 ± 7.77bc 112.77 ± 3.91a <0.001
GPT (U/L) 17.61 ± 2.21b 11.41 ± 3.57d 13.85 ± 2.31c 19.72 ± 1.95ab 20.87 ± 1.20a <0.001
ALP (U/L) 86.49 ± 12.98ab 66.32 ± 15.83c 75.85 ± 12.06bc 88.11 ± 4.69a 94.15 ± 3.96a 0.107
LDH (U/L) 65.29 ± 22.45c 69.16 ± 22.54c 78.40 ± 26.69bc 94.21 ± 5.21ab 102.57 ± 3.25a 0.012

Note: GLU, glucose; TPROT, total protein; ALB, albumine; TRIG, triglycerides; CHOL, total cholesterol; GOT, glutamic
oxaloacetic transaminas; GPT, glutamic pyruvic transaminase; ALP, Alkaline phosphatase; LDH, lactate dehydrogenase.
Means without the same alphabetical characters within the same parameters represent statistical differences
(P< 0.001).�Values represent mean ± standard deviation of nine fish per treatment.
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not (Hematzadeh and Ali Jalali 2017) on the growth performance of fish. This may be
due to the fact that vegetable oils added to feeds regulate the acidity of feed oils and
increase the growth performance in fish (Glencross 2009). The studies have reported
that serum GLU is increased with increasing stress level under unfavourable conditions
(Carthy et al. 1971). Hot pepper oil significantly reduced serum glucose level in fish
except those in the group that received 6‰ hot pepper oil. In our study, the fish fed
with HPO 1‰ feeds were observed to have the highest serum TPROT and ALB levels.
In fish, ALB is considered as alpha plasma proteins. Because they contain the necessary
materials for metabolism such as free fatty acids and Fe, their increase in plasma
indicates that immunity of fish is strengthened (Wiegertjes et al. 1996). In the analysis
of serum TRIG and CHOL levels in this study, it was observed that the addition of hot
pepper up to a certain concentration reduces the levels of these parameters in fish
(Heinemann et al. 1991). This is considered to be caused by campesterol and sitoster-
ols, which are phytosterols contained in hot pepper oil. The increase in serum GOT,
GPT, ALP and LDH levels is an indicator of the occurrence of adverse events in the
liver (Oboh and Rocha 2007). In this study, these enzymes were at the lowest level in
fish fed with HPO 1‰ feeds.

4. Conclusion

Considering the differences in blood parameters and growth performance in rainbow
trout fed with feeds containing hot pepper oil at different concentrations, it was
concluded that the use of hot pepper oil in rainbow trout feeds at a concentration
of 1‰ positively affects growth performance and feed utilisation rate and increases
the welfare level by improving the health parameters in fish.
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