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Abstract: This study aimed to know the growth response and proximate value of
Porphyridium cruentum cultured in different salinities of 30 ppt, 15 ppt and 0 ppt. Culture
media of 30 ppt and 15 ppt salinity were prepared with sterile seawater, while 0 ppt was
from sterile aquades. Fertilizer used was KW21 (Daiichi Seimo Co., Ltd., Kumamoto,
Japan) with a dose of 1 ml.I1. All treatments were cultured for 11 days or until the cell

Corresponding Author: reached exponential-stationer phase, then being growth observed and proximate
Indrian Rizka Amalia analyzed. The result showed that all treatments gave the same growth pattern. Control
indr059@brin.go.id 30 ppt had the highest cell density compare to treatments 0 ppt and 15 ppt, while 0 ppt

had higher cell density to 15 ppt. The result of ANOVA (95% of significancy) showed that
there was no significant different of cell density with value of 0.232. Proximate analysis
showed that all treatments had high water content above 95%. The highest value of
energy, carbohydrates and crude fiber were found in 0 ppt treatment, while the highest
value of protein and ash were found in 30 ppt. The result from ANOVA showed that

DOI: 10.29303/jppipa.v9il1.5301

© 2023 The Authors. This open
access article is distributed under a

(CC-BY License)

there was significant difference in proximate value with significancy less than 0.05.
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Introduction

Microalgae Porphyridium cruentum has potency in
food and feed industry as it contains protein,
exopolysaccharide sulfates, and unsaturated fatty acids
(PUFA), as well as the pigment phycoerythrin which
gives a red color expression (Plaza et al., 2009).
P.cruentum has nutritional content similar to soybean
flour so it has potency as food substitute (Guil-Guerrero
et al., 2004). The biomass content of the dry weight of
P.cruentum is 34% protein, 32% carbohydrates, 6.5-7% %
lipids, and some content of EPA (eicosapentaenoic acid),
palmitic acid, arachidonic acid and linoleic acid
(Rebolloso Fuentes et al., 2000, Chronakis & Madsen,
2011), as well as vitamin E in the form of tocopherols
(Durmaz et al, 2007). The nutritional content of
P.cruentum can be optimized by regulating its culture or
environmental  conditions. = Micronutrients  and
macronutrients such as nitrogen and phosphate can
affect the carbohydrate content of P.cruentum (Razaghi
et al., 2014, Morales-Séanchez et al., 2014).

How to Cite:

Exopolysaccharide extract that encapsulates the cell
wall of P. cruentum plays a role in the cosmetic and
health industry. This characteristic makes P.cruentum
easily dissolved and has high viscosity (Usov, 2011) .
Exopolysaccharide in P.cruentum consists of several
sugar groups such as xylose, glucose, galactose,
mannose, methylated galactose, and pentose (Geresh et
al,, 2002; S. Y. Li et al., 2019). In terms of carbohydrate
content, glucose is the largest composition, around 16-
17% of dry weight, while the smallest composition is
xylose and galactose (Kim et al., 2017). The presence of
lipopolysaccharide and exo-cellular polysaccharide
(EPS) (Balti et al., 2018), PUFAs, polyunsaturated fatty
acids, and phycoerythrin (S. Li et al, 2019) makes
P.cruentum useful as antioxidants (Agustini & ., 2017)
and antivirals (Dewi et al., 2018).The exopolysaccharide
extract from P.cruentum can be used as an
immunostimulant for vibrio-infected vannamei shrimp
by rapidly increasing the immune parameters of shrimp
to prevent re-infection of vibrio in shrimp (Risjani et al.,
2021).
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The essential contents of P.cruentum make this
microalgae potential as functional live food, especially in
fishery commodities. Generally, P.cruentum is cultured
under saline conditions within a range of 5-30 ppt.
However, to optimize the use of P.cruentum in various
fishery commodities, it has to adapt to different ranges
of salinity. Therefore, this study tested the growth
response and proximate value of P. cruentum cultured
in three different salinities, which were 0 ppt, 15 ppt, and
30 ppt.

Method

Inoculant P.cruentum was obtained from the
Laboratory of Live Feed, Main Center of Brackish Water
Aquaculture Jepara (BBPBAP Jepara), Ministry of
Marine Affairs and Fisheries Indonesia. The e different
salinity in culture media was designed as salinity 30 ppt
as control while 15 ppt and 0 ppt as the test treatments,
with three replications each.

The culture media was prepared by flowing sterile
sea water into 1 liter of erlenmeyer. As the salinity of
sterile sea water was 33 ppt, then the aquades was
flowing into the sterile seawater until the salinity
reached 30 ppt and 15 ppt with total volume of 1 liter.
Meanwhile, the culture media for 0 ppt treatment was
filled up with aquades. Fertilizer of KW21 (Daiichi
Seimo Co., Ltd., Kumamoto, Japan) with a dose of 1 mlLI-
1 was being added into each treatment. Inoculant of
P.cruentum was being added with initial density of
1.000.000 cell. ml'. All treatments were being aerated
and placed inside laboratory with temperature of 15-
16°C, light intensity of 3.000-3.500 lux with 24 hours of
photoperiod.

All treatments were cultured for 11 days or until the
cell reached exponential-stationer phase. The growth of
P.cruentum was observed by counting the cell density
daily by haemacytometer. The salinity level was being
controlled daily to maintain the treatment consistently.
At the end of observation, the proximate value of
protein, fat, crude fiber, carbohydrates and energy were
analyzed.

Result and Discussion

Cell Density of P.cruentum

The result showed that between control and all
treatment were having the same growth pattern, which
was lag phase in the beginning, followed by exponential
phase and later with stationer phase (Figure 1). The
death phase in treatments and control were not being
observed because the stocks was directly analyzed for
proximate after reached exponential-stationer phases. In
microalgae culture, phase determination is important
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because it is the optimum period for cell growth. In this
late exponential to early stationer phase, phytoplankton
culture is recommended to be harvested or rejuvenated.
The late stationary phase is not recommended as a
harvest period because the large number of dead cells
can trigger the emergence of bacteria including the class
Vibrio spp. (Creswell, 2010).
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Figure 1. Growth pattern of P.cruentum from both treatments
(15 ppt and 0 ppt) and control (30 ppt)

At the end of culture period (day 11th) when cell
growth was in late-exponential phase to early stationer,
the highest cell density of P.cruentum was at control (30
ppt) compare to treatments (15 ppt and 0 ppt). The
average cell density of control was 11.600.000 cell.ml-!
while treatment 15 ppt at 9.600.000 cell.ml-! and 0 ppt at
10.400.000 cell.ml!. However, if two treatments were
compared to each other, then treatment 0 ppt was
showing higher cell density than 15 ppt.

The normality test showed that the data was
normally distributed, then the analysis was continued to
ANOVA. The result from ANOVA (95% of confidence
level) showed that there was no significant different of
cell density among all treatments with the value of
significancy was 0.232. Thus, the different of salinity did
not much affect the cell density of P.cruentum.

P.cruentum that is cultured in seawater grew faster
than P.cruentum cultured in fresh water at the start of
rearing, but after the 10 day of rearing there was a lot
of cell death in P.cruentum cultured in seawater media
compared to fresh water (Kim et al., 2017). Kim et al.
(2017) states that P. cruentum can optimally be cultured
in seawater and freshwater media by considering the
specific harvest time to get maximum biomass. The
optimum cell density and total biomass produced are
parameters for the successful production of P. cruentum
culture (Razaghi et al., 2014). Salinity, radiation or
lumination and the availability of nutrients in the culture
media can affect the biomass, as it may lead to specific
metabolites production that cannot be found in other
organisms(Plaza et al., 2009).

9694



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Proximate analysis of P.cruentum biomass

The results showed that each treatments produced
different proximate values. As P.cruentum is a marine
microalga then it had high water content in all
treatments which was above 95% (Figure 2.). Among of
all proximate, energy was the highest content in all
treatments with range of 4.2-9%, then followed by ash,
protein, crude fiber, carbohydrate and fat (Figure 3.).
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Figure 2. Water content of P.cruentum in all treatments
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Figure 3. Proximate values of P.cruentum in all treatments

The highest proximate value of energy content,
carbohydrates and crude fiber were found in 0 ppt
treatment with value was 9.034 cal per100 g, 1.539%, and
0.268% respectively. Meanwhile the highest value of
protein and ash content were found in 30 ppt control
with a value of 0.181% and 2.656% respectively. In order
to examine the difference between all treatments
applied, all the proximate values were analyzed further
with statistic. Normality test was applied to all data with
significancy more than 0.05, meant that the data was
distributed normally and could be analyzed with
ANOVA (95% of confidence level). The results of
ANOVA showed that there was significant difference in
the proximate value among all treatments with a
significancy less than 0.05.

P.cruentum has high content of fatty acids,
especially from the EPA group which is widely used in
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the pharmaceutical industry (Plaza et al., 2009). This
microalga is also known for its polysaccharide sulfate
content in its cel which is useful in the drug and cosmetic
industry (Geresh et al, 2002), even as an
immunomodulator for vanamei shrimp in the face of
Vibrio contamination (Risjani et al., 2021). The
polysaccharides contained in P.cruentum generally
consist of glucose, galactose, xylose, glucuronic acid and
methyl-glucuronic acid as sugar monomers (Heaney-
Kieras & J. Chapman, 1976).

Kim et al.(2017) stated that in 100 grams of
P.cruentum cultured in fresh water media obtained 16.9
g of glucose, 5.3 g of galactose, 4.7 g of xylose while 100
grams of P.cruentum cultured in seawater media
obtained 16. 6 g glucose, 5.5 g galactose and 6.4 g xylose.
This can be used to facilitate the condition of P.
cruentum culture media which quickly adapts to
variations in salinity. The proximate results of the 15 ppt
treatment were not as high as the percentage of the 0 ppt
treatment and the 30 ppt control. However, in terms of
cell density, the 15 ppt culture medium still potential to
be applied.

Conclusion

The result showed that during 11 days of culture,

the highest cell density was on control 30 ppt at
11.600.000 cell. ml!, while treatment 15 ppt at 9.600.000
cell. ml?! and 0 ppt at 10.400.000 cell.ml*. The result from
ANOVA (95% of confidence level) showed that there
was no significant different of cell density among all
treatments with the value of significancy was 0.232.
The result from proximate analysis showed that energy
was the highest content in all treatments with range of
4.2-9%, then followed by ash, protein, crude fiber,
carbohydrate and fat. The highest proximate value of
energy content, carbohydrates and crude fiber were
found in 0 ppt treatment with value was 9.034 cal per100
g, 1.539%, and 0.268% respectively, while the highest
value of protein and ash content was found in 30 ppt
control with a value of 0.1806% and 2.65635%
respectively. The results of ANOVA showed that there
was significant difference in the proximate value
between all treatments with significancy less than 0.05.
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