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Abstract 

The aim of this study was utilizing Kemin multi-enzyme in common carp (Cyprinus 

carpio) diet and investigating the impact on fish survival rate exposed to the lethal 

concentration of abamectin. For this purpose, 350 fish were divided into two 

experimental diets, containing 0 and 1000 mg Kemin kg-1 of diets for 6 weeks and 

weighed end of this stage. Then, LC50 of abamectin for fish dietary consumed Kemin 

multi-enzyme (treatment group) was determined with different concentrations of 

abamectin (0, 0.25, 0.5, 1, 2, 3, 6 mL L-1) for 96 hours; also, this testes were repeated 

for the other group (didn’t fed with Kemin multi-enzyme-control group). Analysis of 

the data showed significant difference between treatment and control groups in terms of 

fatalities (p<0.05). Higher mortality was related to the Kemin multi-enzyme group and 

lower mortality related to control group. The 96h LC50 of abamectin for Cyprinus 

carpio that were fed with Kemin multi-enzyme and control group were 0.369 and 1.205 

mg L-1, respectly. However, there was significant different between weights of 

treatment (10.43±0.58 gr) in compared with control group (7.56±1.32 gr) at the end of 

6 weeks. Results of this study showed that use of Kemin multi-enzyme although 

increase the fish growth, but due to its effects, such as high intestinal absorption levels, 

it can increase the toxicity of abamectin (as an example of popular pesticides) and 

mortality rate. 
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Introduction 

Enzymes are organic catalyst and 

trigger or expedite chemical reactions 

which otherwise, the reactions were 

carried out with less speed (Purich, 

2010). Kemin multi-enzyme contains 

phytase, lipase, xylanase, protease, 

beta-glucanase, alpha-amylase, 

pentosanaze, hemicellulase, cellulase 

and pectinase (Ghomi et al., 2012; 

Adelian et al., 2014). Several studies 

have been done in the field of multi-

enzyme and enzyme and its effects on 

fish (Farhoudi et al., 2013). Ghomi et 

al. (2012) by using Kemin multi-

enzyme in Beluga (Huso huso) 

fingerlings diets showed that this 

enzyme could contribute to increase 

weight gain and specific growth rate of 

the fish. Adding enzymes to the diet of 

fish resulted in improved feed 

efficiency. 

    Abamectin (i.e. Doramectin) is a 

bunch of powerful insecticide that 

comes from a fungus named 

Streptomyces avermitilis (Hedayati et 

al., 2014). Abamectin is popular among 

relatively vast range of farmers and 

ranchers; this can create a risk to food 

safety and animal health (Al-Kahtani, 

2011). Presently, Abamectin is the 

active components of some insecticides 

and nematocide products used in 

agriculture and the most used agents in 

veterinary medicine for several years in 

prevention of parasitic diseases 

(Hedayati et al., 2014). Abamectin is 

highly insoluble in water, due to their 

lipophilicity, so distribution in soil is 

limited. Some of these pesticides cause 

environmental pollution and interfere in 

life cycle of organisms especially in 

vertebrates and fishes (Nazifi et al., 

2000, Yalsuyi et al., 2017, Vajargah et 

al., 2018). Numerous studies have been 

done on the toxicity of Abamectin in 

aquatic organisms; for example, 

Hedayati et al. (2014), studied the 

toxicity of Abamectin on common carp 

fingerlings; also, Novelli et al. (2011), 

studied the effect of Abamectin 

concentration in survival of Daphnia. 

    Common carp (Cyprinus carpio) is 

one of the oldest cultured species. So 

that, common carp is main production 

of fish farms in worldwide; also, Asia 

and Europe are the main centers for 

rearing carp (FAO, 2016). Best growth 

is obtained when water temperature 

ranges between 23 and 30 °C. The fish 

can survive during the cold winter 

periods. Moreover, salinity up to 5% is 

tolerated and optimal pH range is 6.5-

9.0. The species can survive in low 

oxygen concentration (0.3-0.5 mg L-1) 

as well as super saturation. 

    Pesticides and other type pollutions 

(i.e. heavy metal) through irrigation and 

rainfall flowed into the soil and 

eventually led to pollution of surface 

and underground water sources (Lin et 

al., 2007; Ziyaadini et al., 2017). This 

led to the spread contaminants in the 

food chain to humans and other 

consumers (Norouzi et al., 2017; 

Yalsuyi and Vajargah., 2017a). 

Therefore, water pollution is one of the 

factors threatening the aquatic health 

and productions.  

    The use of digestive multi-enzymes 

enhances the digestive system and 

increases the efficiency (Hidalgo et al., 

1999; Lin et al., 2007). On the other 

hand, exposure to some pesticides can 
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affect food ingestion efficacy (Hedayati 

et al., 2014; Vajargah et al., 2014). For 

example, Vajargah et al. (2013) studied 

toxicity of Diazinon and Deltamethrin 

on tench (Tinca tinca) larvae and 

fingerling. As well, Chorehi et al. 

(2013) studied the toxicity of Diazinon 

on Caspian vimba, Vimba vimba persa 

(Cypriniformes: Cyprinidae) and 

Vajargah and Hedayati (2014) studied 

toxicity of tricholorofon on four 

viviparous fish: Poecilia latipinna, P. 

reticulate, Gambusia holbrooki and 

helleri (cyprinodontiformas: 

poecilidae). The results of all researches 

showed pesticides can be absorbed 

through the digestive tract and thereby 

weakening the performance of fish and 

poisoning. On the other hand, enzyme 

can reduce food viscosity and enhance 

food digestibility (Shirzadi et al., 2010). 

    In this study, the effects of Kemin 

multi-enzyme were studied on the 

digestive tract and growth factors, as 

well as survival after exposure to lethal 

amounts of abamectin as a toxin agent. 

 

Materials and methods 

At the first 350 common carps with 

average weight of 6±1.3 g were taken 

from fish farm in Golestan province and 

transferred into the aquaculture center 

of fisheries department, GAU 

University. After two weeks of 

adaptation, 42 fish were randomly 

selected and divided into 2 groups 

(control and treatment) with 3 

replications. Fish weight was measured 

at the starting of the experiment. 

Physicochemical condition of the water 

before and during the experiment was 

almost constant (water temperature 

25±2 ˚C, dissolved oxygen 7-9 mL L-1, 

pH 7.4 to 8 and Ammonia 0.025±0.003 

ml L-1). 

    The Kemin multi-enzyme level in the 

treatment group diets was 1000 mg kg-1 

of food and its value was zero for the 

control group. Fish were fed with 

experimental diet 3 times daily at 3% of 

body weight for 6 weeks. At the end of 

6 weeks, feeding was stopped and the 

individual weight of the fish from each 

group was measured. The aim of 

evaluate toxicity of abamectin, 

according to Hedayati et al. (2017) and 

laboratory facility, 147 Fish were 

placed for 96 hours exposed to 

Abamectin (active emulsion 1.8% 

Mahan Manufacturing Co.). 

    Dead fish were removed from the 

tank and mortality rate was recorded at 

the time of 0, 24, 48, 72 and 96 h. 

Finally, according to the Hedayati et al. 

(2014), LC50 of Abamectin for fish that 

had consumed Kemin multi-Enzyme 

was determined. By using digital scale 

1,000 milligrams of Kemin multi-

enzyme per kilogram of food, dissolved 

in the gelatin solution, and sprayed on 

the diet and air dried for five hours. 

Abamectin acute toxicity test (50% 

mortality) was estimated in the nominal 

concentration of Abamectin at intervals 

24 hours (24 hours LC50), 48 hours, 72 

hours and 96 hours using the software 

SPSS (IBM SPSS Statistic 20), through 

the probit test with confidence level 

95% (Vajargah et al., 2017). 
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Results 

During the 96 h LC50, there was no 

death in the control group (zero 

concentration Abamectin). Daily 

mortality was counted and recorded 

(Table 1). 

 

Table 1: Mortality rate of common carp (control and treatment groups) exposed to acute toxicity of 

Abamectin. 

Concentration 

 (mg L-1 ) 
Number of fish 

Number of mortality 

24 h 48 h 72 h 96 h 

  Treatment Control Treatment Control Treatment Control Treatment Control 

0 21 0 0 0 0 0 0 0 0 

0.25 21 0 0 0 0 1 1 6 2 

0.5 21 0 0 0 0 5 4 17 5 

1 21 0 0 0 0 4 8 12 12 

2 21 4 2 18 9 19 15 21 17 

3 21 6 5 19 11 21 17 21 20 

6 21 21 9 21 13 21 19 21 21 

 

The results of this study indicated 96 h 

LC50 of Abamectin for control group 

was 1.205 mg L-1 (Table 2); also, 96h 

LC50 of pesticide Abamectin for 

treatment group was 0.369 mg L-1 

(Table 3). In case of 96 h LC50 of 

Abamectin, there was significant 

difference (p<0.05) in the control group 

(1.205 ml L-1) compared to the 

treatment group (0.369 ml L-1). 

 

Table 2: Lethal concentration of Abamectin for common carp (not fed with Kemin multi-enzyme) 

exposed to acute toxicity of Abamectin. 

Point 
Concentration (mg L-1) 

24 h 48 h 72 h 96 h 

LC10 2.671 1.110 0.202 0.115 

LC20 3.812 2.160 0.573 0.489 

LC30 4.635 2.917 1.131 0.759 

LC40 5.338 3.564 1.609 0.990 

LC50 5.996 4.169 2.055 1.205 

LC60 6.653 4.774 2.501 1.421 

LC70 7.356 5.421 2.979 1.652 

LC80 8.179 6.179 3.537 1.922 

LC90 9.320 7.229 4.312 2.296 

LC95 9.474 8.096 4.952 2.605 

 

Table 3: Lethal concentration of Abamectin for common carp (fed with Kemin multi-enzyme) 

exposed to acute toxicity of Abamectin. 

Point 
Concentration (mg L-1) 

24 h 48 h 72 h 96 h 

LC10 1.991 0.875 0.289 0.101 

LC20 2.458 1.157 0.547 0.193 

LC30 2.795 1.361 0.732 0.259 

LC40 3.082 1.535 0.891 0.316 

LC50 3.351 1.698 1.040 0.369 

LC60 3.620 1/861 1.188 0.422 

LC70 3.907 2.035 1.347 0.479 

LC80 4.244 2.239 1.532 0.545 

LC90 4.710 2.521 1.790 0.637 

LC95 5.096 2.755 2.003 0.713 
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There was a significant difference 

(p<0.05) in mortality rate between 

treated and control group in 1.205 mg 

L-1 of Abamectin (Fig. 1); the highest 

mortality rate related to the treated 

group and the lowest was observed in 

control group.

 

 

Figure 1: Changes in the fish population’s exposure to the concentration of 1.205        

mg L-1 Abamectin during 96 hours. At the time of 24 hours in both groups 

was no mortality. 

 

Fish exposed to higher concentrations 

of Abamectin showed acute symptoms, 

such as increasing shake operculum, 

fast swimming, dark color and 

restlessness and death with open mouth. 

There was a significant difference          

(p<0.05) between control group 

(7.56±1.32 g) and treated group 

(10.43±0.58 g) in weight gain.  

 

Discussion 

With the growing population and 

industrial development, pollution of 

water resources has become a global 

problem (Bela and Prasad, 2008; 

Yalsuyi and Vajargah, 2017b). Variety 

of pesticides (i.e. Abamectin, 

Ivermectin and Doramectin) commonly 

used on farms for pigs, cattle and sheep 

(Suarez, 2002); and previous studies 

had shown 98% of the pesticide 

consumed is excreted unchanged from 

the body of this animals (Tišler and 

Eržen, 2006).  

    In relation to the effect of multi-

enzymes on the toxicity of agricultural 

pesticides, there were no similar 

studies. The results of this study 

illustrate the addition of Kemin multi-

enzyme to the diets would improve 

feeding and growth of fish, along with 

increasing their susceptibility to the 

pesticides. The mortality rate in fish 

that had received Kemin multi-enzyme 

was higher than the control group (had 

not Kemin multi-enzyme). Abamectin 

is absorbed through the digestive 

system; since the enzyme can reduce 
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the viscosity and enhance food 

digestibility (Findrik and Vasic-Racki, 

2009). Farhangi et al. (2007) reported 

that the use of enzymes can improve 

gastrointestinal function in fish. 

   Hedayati et al. (2014) stated 96h LC50 

of Abamectin for common carp was 12 

mL L-1; while, 96h LC50 of Abamectin 

for common carp (treatment group) in 

percent study was 0.369 mL L-1. The 

test conditions for both studies was 

similar; so, the major difference 

between 96h LC50 of Abamectin was 

related to Kemin multi-enzyme. 

    Mireles-Arriaga et al. (2015), studied 

the use of enzymes (exogenous 

enzyme) in animal feed and they stated 

that use of digestive enzymes in animal 

feed could lead to improved digestive 

function and increased the growth of 

animal. The result of their study was 

similar with the results of percent study. 

Hidalgo et al. (1999) studied the effect 

of digestive enzymes on various fish 

species with different habits. For this 

purpose, they were fed rainbow trout 

(Oncorhynchus mykiss), gilthead 

Seabream (Sparus aurata), European 

eel (Anguilla anguilla), common carp 

(C. carpio), goldfish (Carassius 

auratus), and tench with equal amounts 

of the digestive enzymes. The results of 

their study showed that adding enzymes 

to fish diets enhance their growth. The 

results of their study were similar with 

the results of our study. 

    Carvalho et al. (1997), found that the 

common carp larvae fed on diets with 

high levels of protein hydrolysates. A 

group of fish received only one type of 

protein and a type protein hydrolysates; 

another group of fish received several 

proteins and enzymes. The result of 

their study showed growth of larva fed 

by a diet with protein hydrolysates as 

the only source of nitrogen, 

significantly lower than the larva fed on 

mixture of intact proteins and protein 

hydrolysates. They also stated that 

digestive enzymes can improve the 

growth performance. The result of their 

study was similar with the results of 

percent study. 

    Previous studies also found the effect 

of multi-enzyme on growth, blood 

biochemical factors and maturation of 

fish (Farhangi and Carter, 2007; 

Yildirim and Turan, 2010; Adelian et 

al, 2014). The result of present study 

clearly illustrate improved growth and 

feeding parameters using multi-

enzymes in the diet of common carp 

(along with increased susceptibility to 

Abamectin toxicity; because multi-

enzyme can clearly increase intestinal 

absorption and some poisons (i.e. 

Abamectin) can be absorbed through 

the intestinal wall (Hidalgo et al., 1999; 

Hedayati et al., 2014). Nowadays, 

various types of enzymes can be used in 

fish diets. Thus, the increased use of 

multi-enzymes in the diet of fish 

alongside the increasing use of 

pesticides can reduce fish resistance 

against toxins and increased cost of 

production. Therefore, the study of 

synergism impact of them will be the 

interesting subject of future studies. 
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