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ABSTRACT

Microalgae is one type of material that has great potential for human life, because it can grow in a relatively short time and can be developed in a limited area, and
several types of microalgae have a high protein content, namely Skeletonema sp. Skeletonema sp. microalgae is a type of microalgae that has a wide geographical
range, both in temperate and tropical waters. One of the most influential environmental parameters in the growth of Skeletonema sp. is light and salinity. This is
because the light is needed by microalgae in the process of photosynthesis while optimal salinity will affect the osmotic pressure between the protoplasm of organic
cells and their environment. The purpose of this study was to determine the effect of the best light and salinity treatment on cell density and biomass of the
Skeletonema sp. microalgae. This research was conducted at the Aquatic Biology Laboratory, Faculty of Fisheries and Maritime Affairs, University of Riau in
August 2022. This research used the experimental method of Completely Randomized Design (CRD), with Completely Randomized Factorial Design, using 2
treatments, namely Light (P1) coming from LED lights with different doses, CR (3600 lux), CS (5400 lux), and CT (7200 lux) and Salinity (P2) originating from
Dumai Sea waters with different doses, SR (26 ppt), SS (28 ppt) and ST (30 ppt). Based on the analytical results of the density of variance of Skeletonema sp. shows
that there is a very real effect (a 0.01). Skeletonema sp. cell density. the highest was in the treatment of moderate salinity (SS) 28 ppt with an average cell of
1,045.000 cells/ml and high light (CT) 7200 lux with an average cell of 1,418.000 cells/ml while the lowest abundance was in the second hour -0 lies in the
administration of low light (CR) 3600 lux with an average cell of 87.000 cells/ml and high salinity (ST) of 30 ppt with an average cell of 99.000 cells/ml. There is
an increase in the abundance of Skeletonema sp. caused by the optimal salinity given and also the high light rays that cause continuous cell division.
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1. Introduction

Skeletonema sp. microalgae is a type of microalgae that has a wide geographical range, both in temperate and tropical waters (Johnson & Wen, 2009;
Kim et al., 2014). Habitat of Skeletonema sp. namely living in seawater that has a light intensity of less than 500-12000 lux (Winder et al., 2012;
Zimmerman, 2006). If the light intensity is less than 500 lux, Skeletonema sp. cannot grow, while the growth and development range of salinity is 25-29
ppt and the temperature for growth is 20-34°C (Dennison, 1987; Moore & Wetzel, 2000; Zhang et al., 2011). Skeletonema sp. microalgae contain 51.77%
protein, 20.02% fat, 5.20% ash, and 16.58% carbohydrates (Aldana-Aranda & Patifio-Suarez, 1998; Doan et al., 2011; St. John & Lund, 1996; Sutomo,
2013). With a high protein content, these microalgae have the potential as a source of food, a source of vitamins, and food supplements for human life.
The Microalgae maintenance technique is a technique for growing microalgae (Brooks et al., 2010) in a controlled environment (Chowdhury et al., 2010).
Microalgae rearing aims to provide a single species in the culture such as microalgae for the harvesting stage (Abrams et al., 2001). The development of
microalgae maintenance techniques is carried out starting from the laboratory scale using microalgae harvesting and aeration techniques.

Microalgae maintenance techniques on a laboratory scale usually require controlled environmental conditions (Takara et al., 2011). The growth of
microalgae is closely related to the availability of macro and micronutrients and is influenced by environmental conditions (Hart & Reynolds, 2002).
Environmental factors that affect the growth of microalgae include light, nutrients, temperature, pH, and salinity (Duarte et al., 2017)(Abrams et al., 2001;
Burton et al., 2012; D'Archino & Piazzi, 2021; Weng et al., 2008; Zlinszky et al., 2014). The most important factor in the life of microalgae, the growth
of microalgae cells is influenced by high and low light intensity (Kiran et al., 2016; Xin, Hong-ying, Ke, & Jia, 2010).

Growth of Skeletonema sp. highly dependent on irradiation and the wavelength of light that hits plant cells during photosynthesis (Head of the Agricultural
Research and Development Agency, 2013; Peng et al., 2016; "Antibacterial Potential of Marine Diatom Skeletonema Costatum Against Vibrio Sp
Bacteria," 2006). Usually, in a microalgae culture room, the light intensity ranges from 500-5000 lux (Abrams et al., 2001; Cunningham, 1992; D'Archino
& Piazzi, 2021; Le et al., 2010; Weng et al., 2008). For the seed supply culture, the light intensity given ranged from 500-1000 lux. For mass culture in
an open space, the light intensity is better given below 10,000 lux. Salinity is a very influential environmental factor for the growth of Skeletonema sp.
Media salinity is related to the ability of microalgae to maintain osmotic pressure between the protoplasm of organic cells and their environment. Salinity
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is one of the environmental factors that affect the osmotic pressure between organic cell protoplasm and its environment. Fluctuating salt levels in water

can cause obstacles to maintaining microalgae. Skeletonema sp. microalgae grow optimally at a salinity of 25-29 ppt.

2. Material and Method

The method used in this study is the experimental method, using a Completely Randomized Design (CRD). This study used 2 factors (light and salinity)
with 3 repetitions (daily). Dosing for each treatment is a single treatment on light (P1) which consists of 3 different doses namely low light (CR) 3600
lux, medium light (CS) 5400 lux and high light (CT) 7200 lux, and a single treatment on salinity (P2) namely low salinity (SR) 26 ppt, medium salinity
(SS) 28 ppt and high salinity (ST) 30 ppt In preparation for research experiments, the experimental units to be used will be carried out separately with the
same number of experimental units to calculate abundance and biomass. In the experiment to calculate abundance and biomass, 3 experimental units will
be used for each light and salinity treatment, so there are a total of 12 experimental units. Then to calculate of the abundance of microalgae will be carried
out every 6 hours for 1 day while the biomass calculation will be carried out at the 18th hour. The abundance of Skeletonema sp. for natural feed culture

using the formula below:

N = A1+A2+A3+A4/4 x 10*

Information:

N : The number of microalgae cells counted (cells/ml)

A1-A4 : Number of microalgae cells in boxes 1 to 4

4 : The number of boxes in the observation Skeletonema sp.

10*  : Volume density of square cells

Data from abundance calculation results are described in graphical form to see the abundance of Skeletonema sp. Microalgae, for 1 day. So on, the data
for the results of calculating biomass to see changes in organic content. Then tabulated the data obtained, and analyzed using statistics using the ANOVA
(Analysis of Variance) test to see differences in the effect of light and salinity treatments on abundance and biomass. If the light and salinity treatments
have a significant effect, Duncan's further test will be carried out.

3. Result and Discussion

In research on the growth of Skeletonema sp. by giving light and salinity treatment to produce the data presented in Tables 1 and 2.

Table 1. Growth data of Skeletonema sp. In light treatment

Time (hours)
P1 Repitation Number Average
0 6 12 18 24
1 43x10° 268x10° | 500x10° 896x10° 548x10° 2.255x10° 451x10°
2 108x10° 246x10° 486x10° 866x10° 544x10° 2.250x10° 450x10°
CR |3 110x10° 256x10° 488x10° 886x10° 568x10° 2.308x10° 461.6x10°
Total 261x10° 770x10° 1.474x10° | 2.648x10° 1.660x10° 6.813x10° 1.362x10°
Average 87x10° 256.7x10° | 491.3x10° | 882.7x10 553.3x10° 2.271x10° 454.2x10°
1 38x10° 324x10° 680x10° 1.008x10° 624x10° 2.674x10° 534.8x10°
2 126x10° 330x10° 696x10° 1.098x10° 686x10° 2.936x10° 587.2x10°
cs |3 132x10° 336x10° 702x10° 1.124x10° 667x10° 2.961x10° 592.2x10°
Total 296x10° 990x10° 2.078x10° | 3.230x10° 1.977x10° 8.571x10° 1714.2x10°
Average 98.7x10° 330x10° 692.7x10° | 1.076x10° 659x10° 2.857x10° 571.4x10°
1 46x10° 386x10° 806x10° 1.420x10° 702x10° 3.360x10° 672x10°
2 136x10° 366x10° 814x10° 1.368x10° 728x10° 3.412x10° 682.4x10°
CT |3 142x10° 388x10° 843x10° 1.466x10° 702x10° 3.541x10° 708.2x10°
Total 324x10° 1.140x10° | 2.463x10° | 4.254x103 2.132 x10° 10.313x10° | 2.062x10°
Average 108x10° 380x10° 821x10° 1.418x10° 710.7x10° 3.437x10° 6.875x10°

Information:
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P1 : Light treatment

CR : Light intensity of 3600 lux
CS : Light intensity of 5400 lux
CT : Light intensity of 7200 lux

Based on the results of observations of the abundance of Skeletonema sp. based on the administration of different light treatments the highest was at the
18th hour which was located in the high light treatment (CT) 7200 lux with an average cell of 1,418.000 cells/ml while the lowest abundance was at the
0Oth hour located in the low light treatment (CR) 3600 lux with an average cell of 87.000 cells/ml (Table 1). There is an increase in the abundance of
Skeletonema sp. This is due to the optimal salinity given at 28 ppt and also light rays which cause continuous cell division (Figure 1).
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Figure 1. Skeletonema sp. Growth Chart Against Light Treatment

The phases of microalgae growth can be seen in (Figure 1.) In the lag phase, the light treatment which experienced significant growth occurred at a high
light dose (7200 lux) with an average cell of 380,000 cells/ml while the lowest growth occurred at a light dose low (3600 lux) with an average cell of
256,000 cells/ml. In the exponential phase, the light treatment which experienced significant growth occurred at high light doses (7200 lux) starting from
the 6th hour with an average cell of 380,000 cells/ml until it reached the optimal growth point at the 18th hour with an average cells, namely 1,418,000
cells/ml. Meanwhile the lowest cell growth occurs at low light doses (3600 lux) starting from the 6th hour with an average cell of 256,700 cells/ml until
it reaches the optimal point of growth at the 18th hour with an average cell of 882,700 cells/ml ml. ). In the stationary phase, the light treatment that
experienced significant growth occurred at a high light dose (7200 lux) with an average cell of 710,000 cells/ml while the lowest growth occurred at a
low light dose (3600 lux) with an average cell of 553,000 cells/ml.

Tabel 2. Growth data of Skeletonema sp. In Salinity treatment

Time (hours)
P2 Repitatio Number Average
0 6 12 18 24
1 42x10° 201x10° 516x10° 702x10° 460x10° 1.921x10° 384.2x10°
2 136x10° 206x10° 536x10° 724x10° 442x10° 2.044x10° 408.8x10°
SR |3 130x10° 186x10° 498x10° 698x10° 403x10° 1.915x10° 383x10°
Total 308x10° 593x103 1.474x10° | 2.124x10° 1.305x10° 5.580x10° 1.176x10°
Average 102.7x10° | 197.7x10° | 516.7x10® | 708x10° 435x10° 3.485x10° 697x10°
1 40x10° 358x10° 702x10° 1.120x10° 650x10° 2.870x10° 574x10°
2 130x10° 348x10° 698x103 1.020x10? 598x10° 2.794x10° 558.8x10°
ss |3 136x10° 338x10° 674x10° 996x10° 596x10° 2.730x10° 546x10°
Total 306x10° 1.044x10° | 2.074x10° | 3.136x10° 1.834x10° 8.394x10° 1.678x10°
Average 102x10° 348x10° 692.7 x10° | 1.076.x10°® | 611.3x10° 2.797x10° 559.5x10°




International Journal of Research Publication and Reviews, Vol 4, no 5, pp 6382-6391 May 2023 6385

1 41x10° 180x10° 388x10° 616x10° 498x10° 1.723x10° 344.6x10°
2 126x10° 188x10° 396x10° 589x10° 478x10° 1.777x10° 355.4x10°
ST |3 130x10° 190x10° 398x103 598x103 488x103 1.804x103 360.8x10°
Total 297x10° 558x10° 1.1.82x10° | 1.803x10° 1.464x10° 5.304x10° 1.060x10°
Average 99x10° 186x10° 394x103 601x103 488x103 1.768x103 353.6x10°

Information:

P2 : Salinity Treatment

SR : Low Salinity 26 ppt

SS : Moderate Salinity 28 ppt
ST : High Salinity 30 ppt

Based on the results of observations of the abundance of Skeletonema sp. based on the administration of different salinity treatments the highest was at
the 18th hour which was located in the administration of medium salinity (SS) 28 ppt with an average cell of 1,405.000 cells/ml while the lowest abundance
was at the Oth hour located in the high salinity treatment (ST) 30 ppt with an average cell of 99.000 cells/ml. (Table 2). There is an increase in the
abundance of Skeletonema sp. This is due to the optimal salinity given at 28 ppt and also light rays which cause continuous cell division (Figure 2).
According to experts (Herrera-Valencia et al., 2011; Hu et al., 2015; Pifia et al., 2006; Yun et al., 2016), microalgae are also actors in the CO2 capture
process in photobioreactors, therefore an understanding of Microalgae growth is important in the operation of a photobioreactor. Microalgae that grow
rapidly during the operation of the photobioreactor are a reflection of the good performance of the photobioreactor.
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Figure 2. Skeletonema sp. Growth Chart Against Salinity Treatment

The phases of microalgae growth can be seen in (Figure 2.) In the lag phase, the salinity treatment which experienced significant growth occurred at a
moderate salinity dose (28 ppt) with an average cell of 340,000 cells/ml while the lowest growth occurred at a salinity dose high (30 ppt) with an average
cell of 186,000 cells/ml. In the exponential phase, the salinity treatment which experienced significant growth occurred at moderate salinity doses (28
ppt) starting from the 6th hour with an average cell of 380,000 cells/ml until it reached the optimal growth point at the 18th hour with an average cells,
namely 1,418,000 cells/ml. Meanwhile the lowest cell growth occurs at hihg salinity doses (30 ppt) starting from the 6th hour with an average cell of
186,00 cells/ml until it reaches the optimal point of growth at the 18th hour with an average cell of 601.000 cells/ml). In the stationary phase, the salinity
treatment that experienced significant growth occurred at a moderate salinity dose (28 ppt) with an average cell of 611,300 cells/ml while the lowest
growth occurred at a low salinity dose (26 ppt) with an average cell of 435,000 cells/ml.

Table 3. Skeletonema sp. biomass production. due to different light treatments

Time (hours)

Treatment Repetition 5B BK A BIOMASSA
1 0.56 0.31 0.13 0.12

CR 2 0.57 0.32 0.13 0.12
3 0.57 0.31 0.12 0.13
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Total 17 0.94 0.38 0.37
Average 0.56 0.31 0.12 0.12
1 0.64 0.33 0.15 0.16
2 0.65 0.32 0.16 0.17
CS 3 0.67 0.33 0.16 0.18
Total 1.96 0.98 0.47 0.51
Average 0.65 0.32 0.15 0.17
1 0.74 0.35 0.18 0.21
2 0.76 0.34 0.17 0.25
CT 3 0.75 0.35 0.18 0.22
Total 2.25 1.04 0.53 0.68
Average 0.75 0.34 0.17 0.2

Table 4. Skeletonema sp. biomass production. as a result of different salinity treatments

- Time (hours)
Treatment Repetition
BB BK BA BIOMASSA
1 0.64 0.34 0.15 0.15
2 0.64 0.33 0.14 0.17
SR 3 0.65 0.34 0.15 0.16
Total 1.93 1.01 0.44 0.48
Average 0.64 0.33 0.14 0.16
1 0.70 0.34 0.16 0.2
2 0.71 0.33 0.17 0.21
SS 3 0.70 0.34 0.17 0.19
Total 211 1.01 0.5 0.6
Average 0.70 0.33 0.12 0.2
1 0.55 0.32 0.11 0.11
2 0.5 0.31 0.11 0.12
ST 3 0.55 0.32 0.12 0.11
Total 1.64 0.96 0.34 0.34
Average 0.54 0.32 0.11 0.11
Information :
BA : Wet Weight
BK : Dry Weight
BA : Weight of Ash

Biomassa production is strongly influenced by the abundance of Skeletonema sp. the higher the abudance produced, based on Tables 3 and 4. This result
in a graph of Skeletonema sp. biomass production. Increases from hour to hour according to the rate of growth it produces. The lowest biomass production

was in the low light and high salinity treatment while the highest biomass production was in the high light and medium salinity treatment.

4. CONCLUTION

In the research conducted, it can be concluded that the effect of giving light and salinity treatment with different doses causes differences in the amount
of cell growth and biomass production. It can be seen that the light treatment with a high dose of light (7200 lux) and the salinity treatment with a medium
salinity dose (28 ppt) have better cell growth rates and biomass production compared to other doses with an average of cell in high light which is 141x10*

cells/ml and at moderate salinity, it is 107x10* cells/ml, while for biomass production, the average weight of biomass at high light is 0.22 g/L and at
medium salinity, it is 0.2 g/L.
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