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Potential of ashitaba (Angelica keiskei Koidzumi) leaves 

as a feed additive on the diet of Nile tilapia fry 

(Oreochromis niloticus L.) 
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Abstract 
The interest of using natural materials such as medicinal plants has increased its acceptability as feed 

additives to fish for the attainment of efficient feed utilization. Ashitaba (Angelica keiskei) is considered 

as medicinal plants that contains high nutritive value and diverse bioactive components. Due to the 

increasing costs and short supply of fish-based feed ingredients efforts have been directed to search for 

an alternative. The study was conducted to determine the effectiveness of Ashitaba leaves as feed 

additive on the diet of Nile tilapia. Four experimental diets were prepared, composed of different levels 

of Ashitaba such as 0% (commercial feeds), 5%, 10% and 15%. Results of the study showed that the 

control group attained comparable growth and survival with that of fish whose feeds were incorporated 

with Ashitaba leaves. The study concluded that addition of up to 10% Ashitaba leaves could be used for 

the culture of Nile tilapia without negative effect on its growth and survival. Further, utilization of 

Ashitaba leaves as feed additive can potentially improve the growth performance and survival rate of 

Nile tilapia fry. 
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Introduction 

The rapid growth of tilapia culture has stimulated the expansion of tilapia feed production and 

a search for novel protein sources to replace fish meal and vegetable or plant sources are 

promising alternatives which are naturally abundant and high in protein content (Garduño-

Lugo & Olvera-Novoa, 2008) [1]. World Health Organization encourages the use of medicinal 

herbs and plants to substitute or minimize the use of chemicals through the global trend to go 

back to the nature (Palhares et al., 2015) [2]. Attempts to use natural materials such as 

medicinal plants could be widely accepted as feed additives to enhance feed utilization and 

aquaculture production (Dada, 2015) [3]. 

Ashitaba has long been considered a folk remedy, used as a diuretic, laxative, analeptic and 

galactagogue in the Izu islands for a long time (Ohnogi et al., 2012) [4]. It is a popular 

botanical medicine containing diverse bioactive components including prenylated chalcones, 

linear and angular coumarins, and flavanones (Caesar & Cech, 2016) [5]. The plant is nutritious 

as it is high in vitamins and mineral content (Japan Bio Science Laboratories Co., Ltd., 2009) 
[6] and have unique and rare class of flavonoids called chalcones which an aromatic ketone that 

forms a central core for a variety of important biological compound that have different 

properties like antibacterial, antifungal, anti-inflammatory and anti-tumor (Chavan et al., 

2016) [7]. 

Attaining truly sustainable growth in the aquaculture industry will depend on a progressive 

decrease in the use of marine protein and lipids in feeds for farmed fish (Francis et al., 2001 [8]; 

Francesco et al., 2004 [9]. Fish feed has created the need to search for an alternative due to the 

increasing costs and short supply (Bimbo & Crowther, 1992) [10]. The fish feeds needs to be 

fortified with feed additives that are edible substances to enhance the feed quality which in 

turn enhances growth performance and reduces mortality in fish (Dada, 2015) [3]. Some 

researchers found that the use of plant based protein in fish feeds improved growth 

performance (Mzengereza & Kang’ombe, 2016) [11]. 

Information about Ashitaba plant as added feed ingredient or feed additive for Nile tilapia is 

not yet previously studied and in order to determine its potential, the study aimed to assess the  
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Ashitaba leaves as feed additive on the diet of Nile tilapia by 

evaluating its effect on the growth and survival as well as by 

determining its nutritive value.  

  

Materials and Methods  

Experimental Fish and Set Up  
Nile tilapia (Oreochromis niloticus L.) fry with a mean weight 

of 0.3 g were obtained from a private hatchery in Sapang 

Cauayan, Science City of Munoz, Nueva Ecija, Philippines. 

Twelve indoor aquaria 30x60x30 cm in size with 35 L 

capacity served as experimental unit and situated at the Wet 

Laboratory of the Freshwater Aquaculture Center - Central 

Luzon State University. Acclimation was done for seven days 

prior to stocking and each aquaria was stocked randomly with 

30 Nile tilapia fry. Fish were fed three times a day at 9:00 

a.m., 1:00 pm and 4:00 pm with a feeding rate of 10%. 

Maintenance of good water condition was done by supplying 

aeration and daily water exchange. Fish sampling was done 

every 15 days to monitor the growth and survival of the fish. 

The culture duration lasted for 45 days.  

 

Experimental Treatments and Preparation of feed  

The study had four treatments composed of different dietary 

levels of Ashitaba such as  

0% (commercial feeds), 5%, 10% and 15% which were 

named as Treatment 1, Treatment 2,  

Treatment 3 and Treatment 4, respectively. The powdered 

Ashitaba leaves were weighed using electronic weighing scale 

accordingly to its level of incorporation. The powdered leaves 

were mixed and homogenized thoroughly together with the 

commercial feeds using feed mixer  

  

Proximate Analysis  

Proximate analysis of the prepared feed was conducted at the 

Nutrition Laboratory of Freshwater Aquaculture Center, 

Central Luzon State University. Crude protein were 

determined following the Kjeldahl method (N x 6.25). 

Identification of Crude lipid content was done using 

Goldfisch method by extraction with petroleum ether. A 

drying oven was used to determine the moisture content set at 

40 degree Celsius for six hours and while Ash content was 

measured by subjecting the sample in muffle furnace 600˚C 

for three hours.  

  

Data Gathered and Statistical Analysis  
The study determined the final weight, final length, specific 

growth rate, gain in weight and survival rate of the 

experimental fish. The data generated were analyzed using 

analysis of variance and comparison of means was done using 

Tukey’s Range Test at significant level of (P<0.05). 

Statistical analysis was done using R-software.  

 

Results and Discussion  

Growth is measured in units of length and weight and feeding 

is one of the factors that promotes growth. Table 2 shows the 

growth performance of Nile tilapia fry in terms of final weight 

and length, specific growth rate, gain in weight and survival 

rate. Final weight revealed that all treatments were not 

significantly different with each other and thus attained 

comparable growth after 45 days of culture. Comparing the 

final weight of treatments with added Ashitaba leaves, the 

level of incorporation of 10% attained the highest result. In 

terms of final length, statistical analysis also revealed that all 

treatments were insignificantly different to each other 

however, diet with 10% added Ashitaba leaves also attained 

the highest result. Moreover, similar result was obtained in 

Specific Growth Rate. On the other hand, significance among 

treatments were obtained in terms of gain in weight where 

diet with 10% incorporated Ashitaba leaves was significantly 

higher compared to the control treatment.  

Result on the survival rate further revealed that diet with 5% 

and 10% added Ashitaba leaves were significantly higher 

compared to the commercial feed (control treatment). 

However, result also revealed that as the level of Ashitaba 

leaves was increased up to 15%, reduction of survival was 

notable as diet with 15% Ashitaba leaves was significantly 

lower compared to the commercial feeds and the other level 

of incorporation (5% and 10%).  

 
Table 1: Summary data on the growth of fish fed with and without powdered Ashitaba leaves. 

 

Treatments 

 1 2 3 4 

Final Weight (g) 0.94±0.66a 0.70±0.09a 0.82±0.07a 0.69±0.05a 

Final Length (cm) 2.94±2.54a 3.48±0.96a 3.51±4.37a 2.85±5.92a 

Specific Growth Rate 1.41±1.46a 0.90±0.19a 1.15±0.15a 0.86±0.11a 

Gain inweight (g) 0.25±0.01a 0.40±0.09ab 0.52±0.07bc 0.39±0.05ac 

Survival % 83.33±0.02b 96.67±0.01a 93.33±0.02a 73.33±0.03c 

Note: Means with different letters are significantly different at 5% level of significance  

 

The growth curves of the experimental fish in various 

treatments are presented in Figure 1. Increasing growth of fish 

in various treatments as the culture period progresses was 

observed. In Figure 1, the difference in the increase of weight 

begins at day 15 and progressively increase up to 45th day. 

This is a clear indication of allometric growth pattern 

whereby the size of the fish is related to the total mass, as the 

length increases the weight also increases.  

 

http://www.fisheriesjournal.com/
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Fig 1: Growth pattern of Nile tilapia 

 

The result on water quality parameters such as dissolved 

oxygen, temperature and pH were presented in Table 2. 

Result revealed that there were no significant differences 

(P0.05) attained among all of the treatments. According to 

Boyd and Pillai (1985) [12], warm-water fish grow best at 

temperatures between 25°C and 32°C for dissolved oxygen 

(5.2-7.5mg/l) and waters with pH values of above 6.5 to 9 at 

daybreak are considered best for fish production. The level of 

the different water quality parameters evaluated were within 

the range of recommended level for Nile tilapia culture. Thus, 

it was notable in this study that the water quality parameters 

of each treatment were not affected by the addition of 

powdered Ashitaba leaves.  

  
Table 2: Summary of water quality parameters. 

 

Treatments 
Dissolved Oxygen 

(ppm) 

Temperature 

(°C) 
pH 

1 6.19 ± 0.05a 24.7 ± 0.01a 8.11 ± 0.01a 

2 6.18 ± 0.07a 24.5 ± 0.32a 8.12 ± 0.01a 

3 6.67 ± 0.9a 24.6 ± 0.06a 8.10 ± 0.02a 

4 6.21 ± 0.11a 24.7 ± 0.04a 8.11 ± 0.01a 

Note: Means with different letters are significantly different at 5% 

level of significance.    

  

Proximate analysis (Table 3) revealed that crude protein level 

from all the experimental diets were within the range of 

28.83% to 30.75%. The experimental diets incorporated with 

Ashitaba leaves had slightly higher analyzed crude protein 

level than the control treatment. On the other hand, crude fat 

was higher on the control than those of the feed with Ashitaba 

leaves. Similar result was also obtained in moisture content 

and ash content.  

 
Table 3: Proximate Analysis of the feed added with Ashitaba 

 

Treatments 
Moisture 

Content 

Dry 

Matter 

Ash 

Content 

Crude 

Protein 

Crude 

Fat 

1 13.00 87.00 12.00 30.00 5.00 

2 6.89 93.10 11.90 30.26 1.78 

3 6.82 93.18 11.75 30.75 4.80 

4 6.60 93.39 11.80 28.83 4.66 

  

The positive effects in fish growth performance can be 

attributed to the bioactive constituents of Ashitaba leaves such 

as flavonoids, coumarins, and chalcones (Kim, 2013) [13]. In 

the study of Panche (2016) [14] flavonoids is a group of natural 

substances with variable phenolic structures, are found in 

fruits, vegetables, grains, bark, roots, stems, flowers, tea and 

wine which is attributed to their anti-oxidative, anti-

inflammatory, anti-mutagenic and anticarcinogenic properties 

coupled with their capacity to modulate key cellular enzyme 

function. Coumarins (1-benzopyran-2-one) are chemical 

compounds in the benzopyrone class of organic compounds 

found in many plants which possess a variety of biological 

properties, including antimicrobial, antiviral, anti-

inflammatory, antidiabetic, antioxidant, and enzyme 

inhibitory activity as stated in the study of Poumale et al. 

(2013) [15]. On the study of Chavan et al. (2016) [7], they 

mentioned that Chalcone is an aromatic ketone that forms a 

central core for a variety of important biological compounds, 

which are collectively known as chalcones. This bioactive 

compounds possess different activities like antibacterial, 

antifungal, anti-inflammatory and anti-tumor depending on 

the substitution made on them. The study of Nagata et al. 

(2007) [16] showed that intake of Ashitaba leaves promotes 

excretion of feces and bile acids to rats which has significant 

effect on keeping the gastrointestinal system healthy. 

Moreover, the study of Olafisoye et al. (2017) [17] mentioned 

that Ashitaba is considered a functional medicinal plant that 

contains various invaluable vitamins and minerals. The 

following mentioned benefits of Ashitaba leaves contributed 

for the positive result obtained on the growth performance 

and survival of Nile tilapia fed with added levels of Ashitaba 

leaves.  

Nutrient sources of plant origin are found to contain a wide 

variety of anti-nutritional substances that proved to be toxic to 

animals, affecting growth and health and exhibiting 

deleterious effects. Most of the anti-nutrients incorporated at 

levels as protein sources in fish feed do not lead to mortality 

but produce adverse physiological effects, decreased growth 

and health conditions (Hajra et al., 2013) [18]. There are some 

processing methods to inactivate or reduce the presence of 

anti-nutrients in plant-based feed ingredient and one of the 

studied effective method is through exposure to higher 

temperature on the preparation of the diet (Penaflorida, 1995 
[19]; Siddhuraju and Becker, 2005) [20]. Relating to the current 

study, preparation of the diets with incorporated Ashitaba 

leaves were subjected to high air temperature exposure (100 
0C for 4 hr). This method addressed the concern about the 

presence of anti-nutritional factors in Ashitaba leaves as 

comparable growth performance was attained by Nile tilapia 

fry fed with Ashitaba leaves compared to commercial diet. It 

can be concluded that utilization of plant-based feed additive 

may limit the presence of anti-nutritional factors through 

exposing the plant materials during the preparation of the diet 

in an elevated air temperature.  

 

http://www.fisheriesjournal.com/
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Conclusion  

The study concluded that utilization of Ashitaba leaves as 

feed additive can potentially improve the growth performance 

and survival rate of Nile tilapia fry. Further, incorporation of 

Ashitaba leaves with a level of up to 10% could be utilized for 

the culture of Nile tilapia without negative effect on its 

growth and survival. No previous studies were conducted on 

the utilization of Ashitaba leaves as feed additive to 

aquaculture fish thus, this effort gives new viewpoint on the 

usage of medicinal and functional plants like Ashitaba as an 

additive to fish feed to promote good growth and survival.  
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