International Journal of Agricultural Technology 2022Vol. 18(3):1213-1220
Available online http://www.ijat-aatsea.com
ISSN 2630-0192 (Online)

Growth of diatom Amphora sp. cultured on agar plates by
streak plate technique

Renta, P. P.2?" and Chen, Y. M.1

!Departement of Biotechnology and Bioindustry Sciences, National Cheng Kung University,
Tainan, Taiwan; “Marine Science Study Program, Faculty of Agriculture, University of
Bengkulu, Bengkulu, Indonesia.

Renta, P. P. and Chen, Y. M. (2022). Growth of diatom Amphora sp. on agar plates by streak
plate technique. International Journal of Agricultural Technology 18(3):1213-1220.

Abstract Agar plate culturing is critical in a wide variety of scientific research, yet growing
diatoms is challenging. The optimal agar concentration for Amphora sp. growth on /2 medium
and the duration of Amphora sp. survival on agar plates was identified. This study tested the
simple approach for detecting cell colony growth on an agar plate by growing Amphora sp. in
an F/2 medium with varying agar concentrations (0,4 percent, 0,6 percent, 0,7 percent).
Following the discovery of the optimal agar concentration for Amphora sp. growth, the research
continued with the regeneration of Amphora sp. from the old stock agar plate to the new plate
of agar using the streak plate method. After Amphora sp. was cultured for four weeks, six
weeks and eight weeks, regeneration was carried out on the new plates. Amphora sp. grew well
on F/2 medium with a 0,4% agar concentration compared with other agar concentrations. The
colony that appears became an indicator. Amphora sp. regeneration also showed that Amphora
sp. was still growing well in new plates, all Amphora sp. from stock that was four weeks, six
weeks, and eight weeks old, as indicated by the existence of multiple colonies and no
contamination.
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Introduction

Microalgae are photosynthetic microorganisms found in almost all bodies
of water (Alam et al., 2019). They have been utilized as a source for the
production of biofuel, bioethanol (Alam et al., 2017); (Aziz et al., 2017),
animal feed (Shang et al., 2018); (Sirakov et al., 2018), nutraceuticals, food
additives (Suleria et al., 2015) and cosmetics (Ariede et al., 2017). Microalgae
are also being examined for their medical potential; their pigments have been
found to have anti-inflammatory, antibacterial, antifungal, anticancer, and
antioxidant activities (EI Gamal, 2010).

Diatoms are thought to contribute up to 25% of the world's primary
productivity of biomass (Scala and Bowler, 2001). Microalgae require only a
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few simple nutrients (light, water, CO2 and minerals) for growth and
photosynthesis (Chtourou et al., 2015). Diatoms, include Amphora sp., are a
species of microalgae that contribute significantly to global carbon fixation
(Kimura and Tomaru, 2013).

Amphora sp. is a benthic diatom that is regularly found in a wide variety
of surface coastal waters. Its growth rate and nutritional value have been
extensively studied (De la Pefa, 2007). Since they are frequently mass-cultured
and settled onto plates as a diet for juvenile grazing abalones, these
photosynthetic microorganisms play a critical role in seawater aquaculture as
feed and settlement inducers (Avendafp-Herrera and Riquelme, 2007; Capinpin
Jr, 2007; Van Colen et al., 2009).

The study of how diatoms grow is essential for the existence of the
diatom collection. This collection is a stock that is constantly being prepared
for scientific studies and various applications. They are essential for building
the knowledge base on biodiversity. They act as safe depositaries of biological
materials, contributing significantly to acquiring taxonomic, physiological,
genetic, morphological, chemical, and ontogenetic information. (de Oliveira
Loureng, 2020). Numerous researchers have investigated the biology and
ecology of diatoms using a variety of experimental techniques. Various
microalgae have been observed growing in solid media. Chaetoceros
tenuissimus cells, which are challenging to grow on standard plates using
conventional methods, survived when seeded using the decantation approach on
a plate medium with fine grooves (Kimura and Tomaru, 2013). Another
research result, Skeletonema marinoi can grow on F/2 media with 2% agar (
Kourtchenko et al., 2018).

The capacity to grow on solid media is required for a large number of
molecular and screening procedures. In molecular and microbiology, an agar-
based solid medium is widely utilized for various applications, including cell
culture, screening, selection, and storage (Kourtchenko et al., 2018). Storage
methods include agar media, liquid, and cryopreservation. One benefit of
implementing solid media over liquid media is that it can remain longer,
minimizing mutations in existing microalgae collections.

In the 1950s, agar plate cultivation methods for microalgae were
established. Single-cell isolation by streak plates is one of the world's critical
global methods for microalgae and pure culture separation. This procedure is
easy to grasp and reliable and can be used at the laboratory level (Alam et al.,
2019). The objectives of the research were to optimize the percentage of agar in
culture medium of Amphora sp. and to assess the survival ability of Amphora
sp. in agar plate.
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Materials and methods
Collection of microalgae

Diatom samples (Amphora sp.) were obtained during the MBE National
Cheng Kung University laboratory's sample collection. This sample collection
iIs an Amphora sp. sample that is continuously rejuvenated utilizing the dot
method on an agar plate (F/2 media, 1% agar) every month. This stock from
Amphora sp. is stored at 24 <C in a storage cabinet with a 3000 lux illumination.

Preparation of agar plate

The preparation of agar plate media began with the preparation of
seawater with a salinity of 28ppt. F/2 medium containing NaNo3,
NaH2PO4H20, Na2SiO39H20, and Trace Metal were utilized. Agar plates are
prepared by dissolving 0,4%, 0,6%, and 0,8% agar in F/2 media. These plates
are autoclaved for 15 minutes at 121<C. The plates will then be allowed to cool
before the vitamin is added, and a 10 ml warm agar medium will be added to
the plates. These plates will be allowed to cool, inverted to prevent drying, and
at least 72 hrs before streaking (Parvin et al., 2007).

Streak plate technique

In axenic conditions, microalgae will be allowed to streak through
micropipette tips in plates. A micropipette tip was loaded with a sample and
streaked across the agar surface. Samples were placed on medium F/2 agar
plates with agar concentrations of 0,4%, 0,6%, and 0,8%, three times each.
After streaking, agar plates were incubated for at least seven days to allow
colonies to form. Before plating with 0,4%, 0,6%, or 0,8% agar, a single
species' cell growth, and purity were checked under a microscope.

Incubation of Amphora sp.

Amphora sp. samples on agar plates with f/2 media with different agar
concentrations were placed in an incubator with a temperature of 24<C. In this
incubator, a lamp with irradiation of 3000 lux was placed. Observations were
made after incubation for seven days.

Monitoring Amphora sp growth

The appearance of a colony indicated the growth of microalgae culture.
The way was to observe the colony directly with the naked eye and a
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microscope instrument. The existence of colonies on the agar plate and the
purity of the developing Amphora sp. cells were determined through
observation.

Amphora sp. survival on F/2 media

After establishing the optimal agar concentration at f/2 media for
Amphora growth, regeneration was conducted on grown Amphora sp. stock.
Regeneration was performed on stock aged four weeks, six weeks, and eight
weeks to assess the survival ability of Amphora sp. on the agar plate. The streak
method was utilized, which entails three repetitions of transferring one part of
Amphora sp. to a new plate with f/2 medium, 0.4 percent agar. The colony
growth was monitored one week after inoculation.

Results
Growth of Amphora sp. in F/2 medium at various agar concentrations
Amphora sp. growth was observed from three f/2 media with different

agar concentrations (Figure 1). One week after Amphora sp. was inoculated on
the agar plate, observations were made.

F/2 0,4% F/2 0,6% F/2 0,8%

Figure 1. Amphora sp. growth after one week was cultured on f/2 media with
varying concentrations of agar

Amphora sp. grew differently on each agar plate when agar
concentrations were varied. Numerous colonies appeared on f/2 media
containing 0.4 percent agar. Several colonies were also observed in F/2 media
with 0.6 percent and 0.8 percent agar concentrations, but not as many as in 0.4
percent agar media. The higher the agar content in f/2 media, the fewer
Amphora sp. colonies grew. Additionally, Amphora sp. colonies exhibited the
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same characteristics. It demonstrated that the colonies that form were all of the
same species and that no contamination had occurred.

Survival ability of Amphora sp. after culturing 4 weeks, 6 weeks and 8 weeks
Further observations were conducted on Amphora sp. cultured on f/2

medium with 4% agar. This Amphora sp. sample was regenerated at weeks 4, 6,
and 8 (Figure 2).

Amphora Stock 4 weeks old Regeneration of 4 weeks old stock

Amphora Stock 6 weeks old Regeneration of 6 weeks old stock

R\
..

Amphora Stock 8 weeks old Regeneration of 8 weeks old stock

OO

Figure 2. Amphora sp. regeneration occurs at weeks 4, 6, and 8

-

Observations were made for Amphora sp. growing on /2 medium with
4% agar concentration. This concentration was based on prior findings
showing the highest number of Amphora colonies appeared on this media.
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Regeneration was performed at 4, 6, and 8 weeks of the same Amphora
sp. sample. The colonies that formed after one week of inoculation onto the
new agar plate were inspected. The regeneration of 4-week-old Amphora sp.
colonies revealed that they had still developed on the new agar plates. Amphora
sp. colonies were also grown after regeneration of Amphora sp. for six and
eight weeks. No contamination was detected in any of the developed colonies
whether from the regeneration of Amphora sp. in 4, 6, or 8 weeks.

Discussion

Microalgae preservation is critical in a series of microalgae research
studies since they are an object of study that must be kept in good
condition. The growth of diatoms on agar plates was observed in this study
since prior research indicated that diatoms can grow on this medium. The
study demonstrated that Amphora sp. colonies grew on each f/2 medium
with agar concentrations of 0,4%, 0,6%, and 0,8%. This finding is also
identical with (Kimura and Tomaru, 2013) , which produced algae on solid
medium but used a different microalgae species. The decantation method
demonstrated that Chaetoceros tenuissimus cells proliferated consistently
on the surface of a dimpled plate according to the design of each pocket.
(Andersen, 2005) examined the effects of various culture media on a variety of
microalgal species. However, there is no universally applicable plate culture
method for cultivating algae. Additionally, research on algal plate culture
techniques has involved the use of soft agar media (Nagasaki and Imai, 1994)
(Lakeman et al., 2007). They discovered that such media are beneficial for a
variety of algal species, but one significant disadvantage is that algal cells are
lodged in the low-melting point agar gel. Cell embedding is a complicated
operation that requires experience to do well.

Additionally, the agar plate method has advantages over the liquid
media method, including greater durability. Microalgae culture on liquid
media requires maintaining freshly prepared optimal conditions for 4-15
days (de Oliveira Loureng, 2020), depending on the strain's growth rate,
whereas it can last up to one month on agar media. The more frequently
regeneration is performed, the greater the likelihood of mutation and
contamination. Along with the agar plate and liquid media culture methods,
another method is cryopreservation (Brand et al., 2013). However, the
treatment of Amphora sp. using this method has not been widely published.

The cultivation of algae varies considerably, based not only on the
unique organism but also on the intended application of the culture. The
streak plate method was used in this investigation. Since the microalgae
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colonies will grow individually, this strategy can help to minimize
contamination. Contamination will be easier to detect and re-purify.
Chlamydomonas, Pavlova, Synura, and Tetraselmis are all examples of
flagellate algae that grow well on agar; nevertheless, certain algae,
including flagellates (such as Heterosigma, Pelagomonas, and Peridinium),
do not grow well on agar. On agar, Coccoid, cryptophyte, and
chlorarachniophyte cells can all grow normally (Parvin et al., 2007). F/2
media with varying agar concentrations were utilized. Regeneration has
been attempted previously using 1% agar, but colonies remain rare. Thus,
the percentage is to be lowered in this investigation. According to (Parvin
et al., 2007), certain algae require trace agar concentrations between 0.3%
and 0.6%.

Colonies that form are visible to the naked eye. However, to observe
microalgae cells in greater detail, a microscope was used. The cell diameter
of Amphora sp. is 10 um (de Vigse et al., 2012). It was confined to colony
observation, and confirmation of the absence of contamination in this study.
The results were expected to serve as the foundation for selecting a suitable
medium for microalgae storage. Amphora sp. may survive on agar plates for
up to 8 weeks. This could be related to Amphora's slow growth rate. In a
recent work, we discovered that when Amphora sp. was cultivated at 27<C
for three weeks under autotrophic circumstances, it had not yet reached the
log phase, but another variety of diatom (Phaeodactylum Tricornutum)
reached the log phase on day 12.

Acknowledgements

The authors like to express their gratitude to National Cheng Kung University for
providing research facilities, as well as to all parties who have contributed to this research.

References

Alam, M. A., Muhammad, G., Rehman, A., Russel, M., Shah, M. and Wang, Z. (2019).
Standard techniques and methods for isolating, selecting and monitoring the growth of
microalgal strain. In Microalgae Biotechnology for Development of Biofuel and
Wastewater Treatment, Springer, pp.75-93.

Alam, M. A,, Wang, Z. and Yuan, Z. (2017). Generation and harvesting of microalgae biomass
for biofuel production. In Prospects and challenges in algal biotechnology, Springer,
pp.89-111

Andersen, R. A. (2005). Algal culturing techniques, Elsevier.

Ariede, M. B., Candido, T. M., Jacome, A. L. M., Velasco, M. V. R., de Carvalho, J. C. M. and
Baby, A. R. (2017). Cosmetic attributes of algae-A review. Algal Research, 25:483-487.

Avendafp-Herrera, R. E. and Riquelme, C. E. (2007). Production of a diatom-bacteria biofilm
in a photobioreactor for aquaculture applications. Aquacultural Engineering, 36:97-104.

1219



Aziz, N., Prasad, R., Ibrahim, A. I. and Ahmed, A. I. (2017). Promising applications for the
production of biofuels through algae. In Microbial Biotechnology, Springer, pp.81-103

Brand, J. J., Andersen, R. A. and Nobles Jr, D. R. (2013). Maintenance of microalgae in culture
collections. Handbook of microalgal culture: applied phycology and biotechnology, 80-
89.

Capinpin Jr, E. C. (2007). Feeding, growth, and survival of post-larval abalone Haliotis asinina
on different benthic diatoms. Science Diliman, 19.

Chtourou, H., Dahmen, 1., Jebali, A., Karray, F., Hassairi, I., Abdelkafi, S. and Dhouib, A.
(2015). Characterization of Amphora sp., a newly isolated diatom wild strain, potentially
usable for biodiesel production. Bioprocess and biosystems engineering, 38:1381-1392.

De la Per, M. (2007). Cell growth and nutritive value of the tropical benthic diatom, Amphora
sp., at varying levels of nutrients and light intensity, and different culture locations.
Journal of Applied Phycology, 19:647-655.

de Oliveira Loureng, S. (2020). Microalgae culture collections, strain maintenance, and
propagation. In Handbook of Microalgae-Based Processes and Products, Elsevier,
pp.49-84.

de Vigse, G. C, Porta, A., Viera, M., Ferné&dez-Palacios, H. and lzquierdo, M. (2012).
Effects of density on growth rates of four benthic diatoms and variations in biochemical
composition associated with growth phase. Journal of Applied Phycology, 24:1427-
1437.

El Gamal, A. A. (2010). Biological importance of marine algae. Saudi pharmaceutical journal,
18:1-25.

Kimura, K. and Tomaru, Y. (2013). A unique method for culturing diatoms on agar plates.
Plankton and Benthos Research, 8:46-48.

Kourtchenko, O., Rajala, T. and Godhe, A. (2018). Growth of a common planktonic diatom
quantified using solid medium culturing. Scientific reports, 8:1-10.

Lakeman, M. B., Cattolico and Ann, R. (2007). Cryptic diversity in phytoplankton cultures is
revealed using a simple plating technique 1. Journal of Phycology, 43:662-674.

Nagasaki, K. and Imai, 1. (1994). Solid-phase culture of marine phytoflagellates. Bulletin of
Japanese Society of Microbial Ecology, 9:37-43.

Parvin, M., Zannat, M. and Habib, M. (2007). Two important techniques for isolation of
microalgae. Asian Fisheries Science, 20:117.

Scala, S. and Bowler, C. (2001). Molecular insights into the novel aspects of diatom biology.
Cellular and Molecular Life Sciences CMLS, 58:1666-1673.

Shang, C., Wang, W., Zhu, S., Wang, Z., Qin, L., Alam, M. A. and Yuan, Z. (2018). The
responses of two genes encoding phytoene synthase (Psy) and phytoene desaturase (Pds)
to nitrogen limitation and salinity up-shock with special emphasis on carotenogenesis in
Dunaliella parva. Algal Research, 32:1-10.

Sirakov, I., Velichkova, K., Stoyanova, S. and Staykov, Y. (2015). The importance of
microalgae for aquaculture industry. Review. International Journal of Fisheries and
Aquatic Studies, 2:81-84.

Suleria, H. A. R., Oshorne, S., Masci, P. and Gobe, G. (2015). Marine-based nutraceuticals: An
innovative trend in the food and supplement industries. Marine drugs, 13:6336-6351.

Van Colen, C., Lenoir, J., De Backer, A., Vanelslander, B., Vincx, M., Degraer, S. and
Ysebaert, T. (2009). Settlement of Macoma balthica larvae in response to benthic diatom
films. Marine Biology, 156:2161-2171.

(Received: 13 Settember 2021, accepted: 30 January 2022)

1220



