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Abstract 

Green water in fish ponds, caused by algal blooms, harbors a diverse 

array of microalgae species and is commonly observed in aquaculture 

settings. This resource-rich water source holds promise for research 

focused on microalgae cultivation at a laboratory scale, serving as a 

valuable starter sample for such investigations. Preliminary observations 

suggested that the predominant species in such green water habitat 

belonged to the genus Micractinium Fresenius 1858. An effective 

isolation technique of this microalgae species is necessary, not only to 

reduce the contamination of the rotifers but also to purify the starter 

cultures. Although automated microalgae isolation techniques have been 

developed recently, such as using Flow Cytometry via Cell Sorting, 

traditional isolation techniques are still relevant. One of the traditional 

microalgae isolation techniques that has been widely used for many 

years is the dilution technique. This study aims to isolate Micractinium 

pusillum Fresenius from fish ponds using the modified dilution 

technique: SDE (sedimentation, dilution, and enrichment). The dilution 

results showed that rotifer contamination was reduced at a dilution of 

10─3 and the density of microalgae was also reduced. At this dilution 

level, only one type of microalgae was observed, i.e., Micractinium 

pusillum Fresenius. which was then cultured for enrichment using a 

simple photobioreactor. This 10-3 culture was observed to grow well 

during the enrichment stage for 10 days. These results indicate that the 

SDE isolation technique can be effectively used to isolate microalgae 

from green water, especially for Micractinium pusillum which is the 

most abundant microalgae species in green water in this study. 
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INTRODUCTION 

Microalgae are photosynthetic microorganisms, widely distributed in marine, freshwater, or 

terrestrial environments, that convert sunlight, water, and carbon dioxide into algal biomass, and play an 

important role in ecosystems as primary producers. Microalgae have benefits for the sustainability of 

human needs in various fields, such as nutritional sources (Adam & Haryono, 2022; Koyande et al., 2019); 

renewable energy sources (Suali & Sarbatly, 2012; Medipally et al., 2015; Simas-Rodrigues et al., 2015; 

Milano et al., 2016); cosmetics (Mourelle et al., 2017); and bioremediation agents (Priyadarshani et al., 

2012; Dewi & Nuravivah, 2018; Viswanaathan & Sudhakar, 2019; Zohoorian et al., 2020). Because of 

this potential, microalgae are widely cultivated for various purposes, both for laboratory or industrial 

research purposes with mass production. 

In addition, the occurrences of microalgae are also commonly used as biological indicators of 

environmental quality (Holt & Miller, 2010; Omar, 2010; Dell’Aglio et al., 2017; Kadam et al., 2020). 

One of the most known freshwater microalgae occurrences in aquatic environments as a quality 

bioindicator is algal blooms caused by eutrophication which is indicated by excessive algal growth 

because of the nutrient enrichment required for photosynthesis (Holt & Miller, 2010). An algal bloom is 

a very rapid increase in the growth of algae in aquatic systems that usually form mats, in both natural and 

artificial aquatic systems ( Kazmi et al., 2022; Das Sarkar et al., 2024). Various species of microalgae can 

be part of an algal bloom, both eukaryotic microalgae and cyanobacteria (Williamson et al., 2023). 

Cyanobacteria in algal blooms produce toxins that worsen water quality (HABs; harmful algal blooms). 

Basically, algal blooms are a natural phenomenon, but their frequency, intensity, and duration can 

increase rapidly due to nutrient pollution which is common in artificial aquatic systems such as fish ponds. 

In certain conditions, e.g., excess nutrients in the pond, the water turns green caused by an algal bloom 

suspended in the pond water. 

Green water in fish ponds due to algal blooms is rich in microalgae species and is easily found in 

fish farming areas that have the potential to be utilized in research related to microalgae cultivation on a 

laboratory scale as a starter sample. The preliminary observation showed that the green water contains 

various microalgal species including the following genera: Askistrodesmus Corda 1838, Chlorella 

M.Beijerinck 1890, Golenkinia Chodat 1894, Micractinium Fresenius 1858, Pediastrum Meyen 1829, 

and Scenedesmus Meyen 1829. Micractinium was the most abundant among all observed microalgae 

species. Micractinium is a genus of green algae in the class Trebouxiophyceae and is commonly found in 

freshwater habitats with round to ellipsoidal cell shapes and forms long, narrow bristles that taper from 

base to tip.  This genus is closely related to Chlorella with similar potency in biofuel production.  

The challenge faced is that green water from fish ponds still contains many rotifers as predatory 

zooplankton which can inhibit the growth of microalgae and consists of large microalgae communities 

with a large number of species. An effective isolation technique is necessary to overcome this, not only 

to reduce the contamination of the rotifers but also to purify the starter cultures. Although automated 

microalgae isolation techniques have been developed recently, such as Flow Cytometry with Cell Sorting 

(Sieracki et al., 2005), the traditional techniques are still widely used. One of the traditional microalgae 

isolation techniques that has been widely used for many years is the dilution technique. According to 

(Andersen & Kawachi, 2005), the dilution technique is effective for organisms that are rather abundant 

in the sample such as microalgae samples in green water from fish ponds. This study aims to isolate 

microalgae from fish ponds using the sedimentation, dilution, and enrichment (SDE) technique.  

RESEARCH METHOD 

Green water samples were collected directly from the fish ponds of the farmers in Palangkaraya, 

Central Kalimantan, Indonesia, in the following Figure 1.  
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Figure 1. Map of sampling location Microalgae from the fish ponds of the farmers in Palangkaraya 

 

Isolation of Micractinium pusillum Fresenius from water samples used three main techniques, 

i.e., sedimentation, dilution, and enrichment (SDE). The isolation procedure was carried out in 2 phases 

as presented in the following Figure 2. 

 

Figure 2. SDE techniques for microalgae isolation 

Phase 1: Preparation 

Sedimentation of green water samples taken directly from fish ponds is carried out as a sample 

preparation stage for isolation. In this process, microalgae particles settle to the bottom of the suspension 

to obtain a higher concentration of cells. Sedimentation was carried out for 24 hours until the microalgae 

particles completely settled (Figure 3). Then enrichment is carried out with the aim of obtaining a 

sufficient amount of suspension for phase 2. The enrichment process uses a simple laboratory-scale 

photobioreactor designed by Adam et al. (2020) for 7 days. 
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Figure 3. Sedimentation in an Erlenmeyer flask 

 

Phase 2: SDE 

Phase 2 consists of three steps, e.g., sedimentation, dilution, and enrichment. The three steps are 

explained as follows: 

1) Sedimentation. Right after Phase 1, the second sedimentation was carried out on the samples 

using 10 test tubes for 24 hours. Furthermore, each precipitate was collected to obtain a more 

concentrated sample (Figure 4). 

 

Figure 4. Sedimentation in test tubes 

2) Dilution. At this stage, 1 ml of concentrated sample was added to a test tube containing 9 ml of 

distilled water. The dilution was carried out 4 times (10-1, 10-2, 10-3, 10-4) continuously and 

observations were made of each dilution using a microscope until only one microalga isolate 

could be observed (Figure 5). 

3) Enrichment. Microalgae that had been isolated at the dilution stage were enriched for 10 days to 

obtain pure cultures. The enrichment uses a photobioreactor and a 250ml Erlenmeyer flask as 

the reactor. 
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Figure 5. Dilution 

RESULTS AND DISCUSSION 

Microscopic Screening of Microalgal Species in Each Dilution Level 

Microscopic screening was performed at each dilution level to recheck and determine which 

dilutions will be enriched at the next stage. The parameter observed was the density of the microalgae 

community with the lowest density (at least one microalgal isolate) being the selected condition.  Detailed 

microscopic screening results are presented in the Figure 6 and Table 1. The highest density was observed 

at the 100 dilution which consisted of various species of microalgae and appeared so congested that the 

microscope's field of view was filled with almost no empty space. Decreased density was observed at 

dilutions 10-1 and 10-2, but still contained more than one species of microalgae. At the 10-3 dilution, only 

one microalgae species was found, i.e., Micractinium, and it was the only one that met the requirements 

for the enrichment stage, because at the 10-4 dilution not a single microalgae species was observed. These 

results confirm that the dilution technique is effectively used to isolate microalgae from water samples as 

stated by Andersen & Kawachi (2005). 
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Figure 6. Microalgae found in each dilution level: (A) 100; (B) 10-1; (C) 10-2; (D) 10-3 

 

Verma et al. (2021) in their research used dilution as a microalgae isolation technique with 

slightly different modifications but basically used the same principle, i.e., Microscope Assisted Uni-algal 

isolation through Dilution (MAU-D). MAU-D provides a fast and simple method for the isolation and 

purification of microalgae, especially those cyanobacteria that are difficult to isolate through routine sub-

culturing (Verma et al., 2021). In addition, based on these results, serial dilution is also effective in 

reducing the presence of rotifers.  The presence of rotifers decreased at higher dilutions and almost no 

presence was found at the 10-3 dilution which was the selected dilution to be enriched in this study. This 

means that serial dilution can be used to reduce the risk of contamination of microalgae cultures, 

especially contamination of rotifers and other algivore zooplankton.  

Rotifers are common predators in microalgae cultures. The presence of rotifers as predators will 

inhibit the growth of microalgae and reduce their productivity (Huang et al., 2014; Montemezzani et al., 

2016; H. Wang et al., 2013; L. Wang et al., 2016; Yuan et al., 2018). Furthermore, algivore zooplankton 

contamination, including rotifers, is a major management challenge in industrial-scale microalgae 

cultivation (H. Wang et al., 2013), causing serious economic losses (Huang et al., 2014). Fernandez-

Valenzuela et al. (2021) stated that as a quality control in isolating microalgae using dilution, a 

contamination test and microscope observation are required to detect other unwanted microorganisms 

present in the culture. 
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Table 1. Microscopic Screening Results 

No. Dilution 

Level 

Color Microalgal Species Observed Rotifer 

Contamination 

1 100 Dark Green Numerous microalgal species 

(highest density) 

 

++ 

2 10-1 Green Ankistrodesmus sp. 

Chlorella sp. 

Golenkinia sp. 

Micractinium sp. 

Pediastrum sp. 

Scenedesmus sp. 

 

++ 

3 10-2 Light Green Golenkinia sp. 

Micractinium sp. 

Pediastrum sp. 

Scenedesmus sp. 

 

+ 

4 10-3 Colourless with a 

few small green 

particles scattered 

around 

Micractinium pusillum - 

5 10-4 Colourless None - 

 

Enrichment of Isolated Micractinium pusillum Fresenius 1858 from 10-3 dilution level 

Micractinium pusillum which had been isolated at a dilution of 10-3 was then enriched using a 

simple photobioreactor for 10 days. Enrichment used general principles in microalgae cultivation, namely 

by adding Walne as a fertilizer with a concentration of 1:10. The M. pusillum culture was observed to 

start growing on day 4. This means that days 1 to 3 are the lag phase, where the microalgae undergo 

acclimatization to the new environment, generally referred to as the adaptation period. Lag phase The lag 

phase commonly occurs in the growth of microorganisms including microalgae, which is followed by the 

log phase and stationary phase (Adam, 2022; Forde et al., 2014; Lee et al., 2015). Krishnan et al. (2015) 

stated that lag phase is the initial phase of cultivation in which the microalgae adapts to the surround 

environment such as nutrients, pH, temperature, and lighting. 
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Figure 7. Enrichment of the isolated Micractinium pusillum Fresenius 1858 at 10-3 dilution 

 

Exponential growth was observed starting on day 4 to day 8 gradually as seen from the culture 

color becoming increasingly intense and the stationary phase was thought to occur on days 9 dan 10 

because the color of the culture remained the same, no color changes were observed (Figure 7). The 

growth of the culture is visually presented as a curve in Figure 7. According to Price & Farag (2013), 

exponential growth (log phase) provides a maximum microalgae population compared to the stationary 

phase because in the stationary phase microalgae cell division becomes slow due to reduction of the 

nutrients that are necessary for cell growth. Therefore, the microscopic examination was carried out on 

day 10 which had entered the stationary phase to check whether the isolation and enrichment of M. 

pusillum was successful. 

As seen in Figure 8, M. pusillum has grown well by forming coenobia and larger colonies. The 

cells are green and spherical in shape with spiny hairs (or bristles) that point outward. 



Jurnal Ilmiah Ilmu Terapan Universitas Jambi 

 

                                                           Page | 773  
 

 
Figure 8. Isolated Micractinium pusillum Fresenius 1858 

CONCLUSION 

The dilution results showed that rotifer contamination was reduced at a dilution of 10 -3 and the 

density of microalgae was also reduced. At this dilution level, only one type of microalgae was observed, 

i.e., Micractinium pusillum Fresenius which was then cultured for enrichment using a simple 

photobioreactor. This 10-3 culture was observed to grow well during the enrichment stage for 10 days. 

These results indicate that the SDE isolation technique can be effectively used to isolate microalgae from 

green water, especially M. pusillum which is the most abundant microalgae species in green water in this 

study. 
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