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Abstract

Sargassum polycystum is a low-sodium salt raw material that meets the dietary salt criteria,
i.e., low Na: K ratio and NaCl content < 60%. This study aims to produce seaweed salt with
high yield, dietary fiber content, and antioxidant activity according to the quality standard of
dietary salt through a combination of the filtrate and salt extraction residue. The results
showed that the produced S. polycystum brown seaweed salt had a mineral Na 96.97 mg/g
and mineral K 247.59 mg/g. Na: K ratio of 0.39, NaCl content of 49.05%, and heavy metal
residue below the Indonesian National Standard maximum standard for dietary salt. The
levels of dietary fiber produced in salt samples 1:1, 1:2, and 2:1 was 34.41%, 40.16%, and
23.83%, respectively, and the iodine content (KIO3) of the control salt was 125.95 mg/kg.
The antioxidant activity of seaweed salt 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) on
salt K (seaweed salt without residue), residue, S1 (1:1), S2 (1:2), and S3 (2:1) was 26.41
ppm, 59.06 ppm, 12.29 ppm, 67.30 ppm, and 87.50 ppm. Meanwhile, the antioxidant
capacity of seaweed salt Cupric Reducing Antioxidant Capacity (CUPRAC) on K salt,
residue, S1, S2, and S3 were 12.36, 19, 7.86, 8.52 and 12.27 pumol ascorbic acid/g extract,
respectively. Therefore, it was concluded that increasing the yield and dietary fiber content in
the seaweed salt production process is achievable by adding residues.
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1. Introduction

Seaweed is a macroalga that generally lives in marine habitats and is also a multicellular
species with no distinct roots, stems, or leaves. Therefore, it has a thalloid, which functions
like roots and stems (Baweja ef al., 2016). Seaweed has been used as food by humans, and
humans evolved by foraging in coastal areas. It contains essential elements with various
benefits, such as minerals, vitamins, omega-3, taurine, and iodine (Mouritsen et al., 2018).
Furthermore, it produces several bioactive components, including polysaccharides and
pigments, as well as secondary metabolites such as alkaloids, phenols, flavonoids, saponins,
steroids, and terpenoids (Perez et al., 2016; Diachanty et al., 2017; Gazali et al., 2019a;
Gazali et al., 2019b). In Asian cultures, especially in Japan, China, and Korea, seaweed is
commonly consumed in soups, sushi, salads, snacks, and other dishes. Over the past few
years, seaweed has entered the global food market and has been considered a healthy food
(Aakre et al., 2020). Seaweed is generally classified into three divisions, namely green



Antioxidant activity and combination characteristics of filtrates and sargassum polycystum seaweed salt residue

seaweed (Chlorophyta), red seaweed (Rhodophyta), and brown seaweed (Phacophyta)
(Asmida et al., 2017).

Brown seaweed (Phaeophyta) has more than 1500 species in the world. The brown
color of the seaweed is caused by carotenoid and fucoxanthin pigments (Ali et al., 2017).
Brown seaweed has a high mineral content that humans can consume. Brown seaweed also
contains carotenoids, laminarin, alginate, fucoidan, and phlorotannin and contains phenolic
compounds as a source of antioxidants (Bono et al., 2014). Brown seaweed is also an
abundant and renewable source of polysaccharides. Its polysaccharides have exciting
structures and physiological activities (Li et al., 2019). Seaweed has been developed in the
cosmetics field (Nurjanah ef al., 2016), likely sunscreens (Nurjanah ef al., 2017; Nurjanah et
al., 2019a; Nurjanah et al., 2019b), peel off masks (Nurjanah et al., 2019c¢); lightening (Sari
et al., 2019; Dolorosa et al., 2019; Dolorosa et al., 2017), lip balm (Nurjanah et al., 2018a),
acne mask (Nurjanah et al., 2018b), body lotion (Nurjanah et al., 2020a; Nurjanah et al.,
2021).

Hypertension increases systolic and diastolic blood pressure that exceeds the standard
limit, namely systolic blood pressure of 140 mmHg or diastolic blood pressure of 90 mmHg.
Based on WHO (2013), a hypertensive disease is a group of non-communicable conditions
that cause death by killing 63 million people per year. WHO (2015) also shows that the
prevalence of hypertension globally reaches 1.13 billion individuals, which means that 1 in 3
people is indicated as having hypertension. Internal and external factors influence
hypertension—internal factors such as heredity, race, and gender. External factors are
alcohol, cigarettes, stress, overweight, and excessive salt consumption (Khehr & Makker,
1992).

Excessive salt consumption is one factor that is considered to have a high risk for
people with hypertension. However, several studies have shown that reducing salt intake can
reduce systolic blood pressure by an average of 3-5 mmHg, with a more significant effect in
older people with severe hypertension (Mahan et al., 1997). Therefore, the effort to be made
is to replace regular salt intake with low sodium and high potassium salt. Seaweed salt is a
low sodium salt product (NaCl <60%) that is claimed to help keep the blood pressure of
hypertensive patients in average condition. Making salt from seaweed is one way to utilize
natural ingredients that have antioxidant and mineral activity and can produce low sodium
salt (Nufus et al., 2019; Kurniawan et al., 2019; Nurjanah et al., 2020b; Nurjanah et al.,
2020c; Nurjanah et al., 2018c).

The utilization of residues produced in seaweed salt is expected to add chemical and
mineral components to the seaweed salt product itself. This research was conducted by
making seaweed salt from a combination of filtrate and salt extraction residue to increase the
yield of seaweed salt produced. Residual reuse is an effort to implement regulations on zero
waste so that the raw materials are free of garbage because all materials are reused. The
addition of residue also aims to increase dietary fiber content in the seaweed salt. Based on
Marquez et al. (2016) research, a high-fiber diet and acetate supplementation significantly
reduced systolic and diastolic blood pressure, cardiac fibrosis, and left ventricular
hypertrophy. Acetate has a similar effect and markedly reduces renal fibrosis. Therefore, this
study aims to produce seaweed salt with a high yield and contain dietary fiber that meets
dietary salt quality standards through a filtrate and salt extraction residue.
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2. Materials and method

2.1 Making of Seaweed Salt (Magnusson et al., 2016 with modification)

The primary raw material for making seaweed salt from Sargassum polycystum is the
seaweed that has become flour. The process of making seaweed flour is that seaweed is dried
using a dehydrator at a temperature of 40-50°C for 4-5 hours. The following method is that
the seaweed is mashed using a blender to become seaweed flour. First, seaweed flour of 70 g
was added to distilled water at a concentration of 1:10. Next, the mixture was heated in a
water bath at 40°C for 10 minutes. Mixtures were then filtered using a cloth filter with a size
of 500pm. The filtrate from the first filtering procedure was filtered again using Whatman 42
filter paper and subsequently poured into a baking sheet and dried using an electric oven at a
temperature of 60°C for 30 hours. Furthermore, the residue from the first filtering procedure
was dried using an electric oven at a temperature of 60°C for 30 hours. Finally, the salt from
the residual filtrate was mixed in a ratio of 1:1 (S1), 1:2 (S2), and 2:1 (S3) (Magnusson et al.,
2016).

2.2 Yield Analysis (AOAC 2005)

The yield value was generated from the total seaweed salt produced ratio and the number of
raw materials used. Finally, the yield calculation was carried out to determine the percentage
of seaweed salt obtained.

extract weight (g) extract weight (g)

Extract yield (%) =

X 100% (1)

raw material weight (g) raw material weight (g)

salt weight (g)

Salt yield (%) = X 100% 2)

flour weight (g)

2.3 Analysis of Mineral Composition (AOAC 2011)

Seaweed salt sample preparation started with weighing 0.5-1 gram of the sample into an
Erlenmeyer. Furthermore, 10mL of concentrated HNO3 was added, and the vessel was closed
and placed in microwave digestion (Ramp to 150°C for 10 minutes and Hold at 150°C for 15
minutes). The digestion results were transferred to a S0mL volumetric flask and 100mg/L
internal standard Yttrium of 0.50mL. Subsequently, dilution was carried out with aquabidest
until the mixture was homogenized. The solution was further filtered using filter paper
Whatman no 42 sizes 2.5 um, and the sample solution was measured in the Inductively
Coupled Plasma-Optical Emission Spectrometry (ICP OES) system.

The mineral contents of S. polycystum seaweed, which consisted of sodium (Na),
potassium (K), calcium (Ca), iron (Fe), and magnesium (Mg), were carried out by the AOAC
method (2011) using ICP OES. Furthermore, the wavelengths used were 568,821nm,
766,491nm, 317,933nm, 238,204nm, and 285,213nm for Na, K, Ca, Fe, and Mg.
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2.4 Analysis of Heavy Metal Contaminants (AOAC 2011)

Sample preparation was carried out similarly for mineral analysis. The heavy metals analyzed
in S. polycystum salt include Hg, Pb, and Cd by the AOAC method (2011) using ICP OES.
The wavelengths used for each heavy metal were 220,353nm, 184,887nm, and 214,439nm
for Pb, Hg, and Cd, respectively.

2.5 Analysis of NaCl Content (SNI 3556:2016)

The principle for the analysis of NaCl content is a titration with silver nitrate. 5g of the
sample was ashed in a furnace at 550°C until complete ashing for 3-4 hours was done.
Furthermore, the cooling process was carried out at room temperature. The ash was dissolved
with hot distilled water, placed into a 50mL volumetric flask, and homogenized. The solution
formed was filtered with a filter paper, after which SmL of the filtrate was pipetted into a
100mL Erlenmeyer. Finally, 10mL of distilled water was added, homogenized, and the pH of
the solution was checked. The K>CrO4 indicator was added and titrated with a standard
solution of AgNOs3 0.1 N until the precipitate was brick red.

2.6 Analysis of Dietary Fiber Content

To carry out this analysis, 0.5 - 1 gram of the sample was placed in a 400mL beaker, and
40mL of MES-TRIS buffer was added. The mixture was stirred until there were no clumps in
the sample. Furthermore, 50uL of the a-amylase enzyme was added, stirred until
homogeneous, covered with aluminum foil, and incubated in a water bath shaker at 100°C for
30 minutes. The solution was heated at 60°C, and a gel was formed on the beaker, which was
broken down with a spatula, after which the spatula and glass walls were rinsed with 10mL of
distilled water. Next, 100uL of the protease enzyme was added to the solution, stirred, and
covered again with aluminum foil. Incubation was conducted in a water bath shaker at 60°C
for 30 minutes. Finally, SmL of 0.561M HCI was further added, and the pH of the sample
was adjusted to 4.1- 4.6 with either IM NaOH or 1M HCI solution. Subsequently, 200uL of
amyloglucosidase enzyme was added, stirred until homogeneous, and incubated at 60°C for
another 30 minutes. The next step was the addition of 225mL of 95% (60°C) ethanol, which
was stirred until homogeneous. The solution was left for 1 hour, filtered, and washed with
2x15mL of 78% ethanol, 95% ethanol, and acetone. The filter paper was oven-dried at a
temperature of 103 + 2°C, filtered with a filter paper containing the weighed residue, and the
ash weight in the first residue and protein weight in the second residue were determined.

2.7 Analysis of Iodine Content (KIO3) (SNI 3556:2016)

To carry out this analysis, 25 grams of the sample was placed in a 250mL Erlenmeyer and
dissolved with 50mL of distilled water. Furthermore, 2mL of 2N H2SO4 and 5mL of 10% KI
solution were added. Next, the sample was placed in a dark room for 10 minutes, after which
it was titrated with 0.005N Na>S>03.5H20 until light yellow, and 2mL of 1% starch solution
was subsequently added. Lastly, the titration was repeated with Na,S>03.5H>O 0.005 N until
a color change from dark blue to colorless (clear) was observed.
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2.8 Antioxidants

2.8.1 DPPH method (Molyneux, 2004).

Antioxidant activity testing was carried out at several concentrations of seaweed salt samples,
namely 10, 20, 30, 40, and 50 ppm. The sample solution was prepared by reacting 4.5mL of a
sample with 0.5mL of DPPH. Furthermore, a blank solution was prepared by reacting 4.5mL
of ethanol PA with 0.5mL of DPPH. The mixture was incubated in a dark room at room
temperature for 30 minutes, after which the absorbance was measured using a
spectrophotometer at a wavelength of 517nm. Vitamin C (ascorbic acid) was made in
concentrations of 1, 2, 3, 4, and 5 ppm and used as a positive control.

blank absorbance — sample absorbance

Radical binder (%) =

x 100% 3)

blank absorbance

2.8.2 CUPRAC method (Apak et al., 2007).

Testing the antioxidant activity of seaweed salt using the CUPRAC method by mixing 0.3mL
of a sample with ImL of 0.01M CuCl2.2H>O, 1 mL of 0.0075 M ethanolic neucoprine, 1 mL
of ammonium acetate buffer pH 7 and 0.8 mL of distilled water. The sample and reagent
mixture was homogenized using vortex and in a dark room at room temperature for 30
minutes. Furthermore, the absorbance was measured at a wavelength of 450nm using
Ultraviolet-visible (UV-Vis) spectrophotometer. In addition, standard curves used ascorbic
acid with concentrations of 1, 2, 3, 4, and 5 ppm.

3. Results
3.1 Yield of Seaweed Salt

Yield analysis of seaweed salt was carried out to determine the weight of the produced salt.
In previous studies, 9 grams of seaweed salt was made from 70 grams of S. polycystum
seaweed flour, and the yield was 12.86%.

3.2 Mineral Composition of Seaweed Salt

S. polycystum brown seaweed has an excellent ability to absorb minerals; therefore, it has
quite various mineral levels. The results of the mineral composition of seaweed salts are
presented in (Table 1). The minerals analyzed include Na, K, Ca, F and Mg.

Table 1. Mineral composition of seaweed salt

Sample Na (mg/g) K (mg/g) Ca (mg/g) Fe (mg/g) Mg (mg/g)
Salt K 96.97 £2.21 247.59+3.90 6.42 +£0.18 0.07+0 16.44 £ 0.30
Salt S1 49.11 £0.08 192.66 + 0.57 12.25 + 0.48 0.12+0 1549 £0.16
Salt S2 33.10 £ 0.06 136.42 £ 091 14.28 £0.13 1.74 £ 0.01 14.33 £0.04
Salt S3 53.01 £0.18 200.47 £0.42 9.40 £ 0.01 0.12+0 17.40 £0.02

Note : Salt K (seaweed salt control without residue); Salt S1 (1 seaweed salt: 1 residue ); Salt S2 (1
seaweed salt: 2 residues); Salt S3 (2 seaweed salt: 1 residue)
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3.3 Na:K Ratio, NaCl Content, Dietary Fiber Content of Seaweed Salt

The Na: K ratio and NaCl content are essential parameters for applying dietary salt to
hypertensive patients. The Na: K ratio results were obtained by dividing the mineral Na value
by that of K. Furthermore, dietary fiber is an essential component in food for maintaining the
health and function of the digestive system. The Na: K ratio, NaCl, and dietary fiber content
values are presented in (Table 2).

Table 2. Na: K Ratio, NaCl, and dietary fiber of seaweed salt

Sample Na (mg/g) K (mg/g) Na: K Ratio NaCl (%) Dietary Fiber (%)
Salt K 96.97 £2.21 247.59 £3.90 0.39+0 49.05 +0.07 -

Salt S1 49.11 +£0.08 192.66+0.57 | 0.26+0.01 | 26.45+0.12 34.41+0.09
Salt S2 33.10£0.06 136.42 £ 0.91 024+0 20.88 £ 0.68 40.16 £0.23
Salt S3 53.01£0.18 200.47 £ 0.42 0.26+0 39.25+0.13 23.83+£0.16

Description:
- =not tested

3.4 Heavy Metal Contaminants of Seaweed Salt

This analysis was carried out to determine the number of heavy metal contaminants present in
seaweed salt, one of the parameters for salt consumption. The heavy metals tested include
mercury (Hg), lead (Pb), and cadmium (Cd), and the results are shown in (Table 3).

Table 3. Heavy metal contaminants of seaweed salt

Parameter Salt K Salt S1 Salt S2 Salt S3 BSN (2016)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Hg Not detected 0.04+0 0.04+0 0.04+0 Max 0.1
Pb Not detected 0.56+0 0.69 +0.01 0.56+ 0 Max 10.0
Cd 0.18 +0.01 0.51+0.01 0.56 0 0.51+0 Max 0.5

3.5 Todine Content (KIO3) of Seaweed Salt

Apart from NaCl content, the salt requirement which may be used as dietary salt is iodine
content. Potassium iodate (KIO3) is iodine in the form of salt, an essential ingredient for
thyroid hormone synthesis. The thyroid hormone plays a vital role in regulating the body's
metabolism. odine is mainly sourced from fish, shellfish, and seaweed (Gibney et al., 2009).
The result of seaweed salt iodine content in this study was 212.22+1.70 mg/kg. Meanwhile,
the minimum iodine (KIO3) range in dietary salt is 30mg/kg (BSN 2016).

3.6 Antioxidant of Seaweed Salt

Measurement of antioxidant activity and capacity using the DPPH and CUPRAC method was
carried out on flour, residue, salt K, S1, S2, and S3. This measurement was carried out to
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determine the antioxidant activity and capacity of the resulting seaweed salt. The antioxidant
activity of seaweed salts is shown in (Table 4).

Table 4. Antioxidants of seaweed salt

Sample DPPH ICs antioxidant activity (ppm) CUI?]}QSI 22:;i(?rxbii(ia:$ize/lgp)a city
Salt K 25.59+1.17 18.58 £0.59
Residue 58.66 £ 0.56 11.77+0.83
Salt S1 13.41 £1.58 7.43 £0.61
Salt S2 66.69 + 0.87 891 +0.55
Salt S3 85.01 £3.53 12.17+£0.15

Note: The IC50 value is the concentration of the sample that can capture DPPH radicals as much as
50% of the initial concentration.

4. Discussion

The heating process was further carried out at a temperature of 40°C for 10 minutes, with a
solvent ratio of 1:10 and oven temperature of 60°C for 30 hours. Research by Nurjanah et al.
(2020) showed that the average yield of seaweed salts of Turbinaria conoides and Padina
minor ranged from 20%-26% at 40°C and 55°C and time (10 and 30 minutes). The difference
in yield was due to some factors, such as different sampling locations. In the study by
Nurjanah et al. (2020), seaweed was obtained from Scout Island in Thousand Island Regions,
Indonesia. In this study, the sample was obtained from Carita Beach, Banten, West Java,
Indonesia. The yield, which was slightly improved with the addition of the residue, increased
the benefit from the other contents of the residue.

The mineral composition of the residue tends to decrease; this is presumably due to the
salt extraction process; the minerals contained in the seaweed dissolve in the filtrate so that
the minerals that settle on the residue tend to decrease.

The process of making salt with heat led to its concentration; therefore, the mineral
composition increased compared to being in the flour state (Magnusson et al., 2016). The
sodium (Na) and potassium (K) content were the highest in composition compared to other
minerals, which decreased with the addition of residue to the seaweed salt. The results
showed that the residual mineral content yielded lower Na and K levels than flour. Therefore,
one of the causes of Na and K levels is reducing seaweed salt. Meanwhile, salt K with 100%
salt filtrate had higher Na and K content.

Potassium is an essential mineral that plays a significant role in maintaining the cells'
resting membrane potential and intracellular osmolarity (Ekmekcioglu et al., 2015). Sodium
functions to maintain fluid, osmotic, and acid-base balance (Venugopal, 2008). The increased
intake of magnesium and potassium coupled with reduced sodium intake is more effective in
lowering blood pressure than single mineral intake. It is often as effective as one
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antihypertensive drug in treating hypertension (Houston, 2011). Calcium is also vital in
regulating blood pressure by helping the muscles in the walls of blood vessels to contract.
This magnesium and calcium duet work help maintain a normal heart rhythm by relaxing and
contracting the heart muscle (Mahan and Escott-Stump, 2008). Iron is an essential element
for almost all living organisms as it participates in a wide variety of metabolic processes,
including oxygen transport, deoxyribonucleic acid (DNA) synthesis, and electron transport
(Abbaspour et al., 2014). Factors that affect the number of minerals in seaweed are the
amount of variation in the number of minerals and organic components on the bottom of the
water, the nature of the depth of the waters, the distance from the soil and the environment,
and their habitat (Venugophal, 2008).

The Na: K ratio obtained from salt K, S1, S2, and S3 was 0.39, 0.26, 0.24, and 0.26.
The result follows the established ideal ratio, which is 0.3 - 1, according to (WHO 2012).
Flour, residue, salt K, S1, and S3 are in accordance with the applicable standards; however,
salt S2 did not attain the ideal Na: K ratio. This was due to the addition of residue, which
reduced the Na and K mineral contents. The consumption of potassium increases its
concentration in the intracellular fluid, consequently drawing fluid from the extracellular
region and lowering blood pressure. Therefore, the potassium ratio to sodium in the diet plays
a role in preventing and controlling hypertension (Perez & Chang, 2014).

The antioxidant activity in several samples of seaweed salt showed intense to extreme
ICso values. Salt S1 had an antioxidant activity of 13.41 ppm and was included in the
powerful antioxidant category. Furthermore, salt S3 had an antioxidant activity of 85.01 ppm
and was included in the strong antioxidant category. Meanwhile, the antioxidant activity of
the control salt, residue, and salt S2 was 25.59 ppm (very strong), 58.66 ppm (strong), and
66.69 ppm (strong), respectively. Based on a study by BSN (2016), the S. polycystum
seaweed salt had an ICso value of 77mg/L, which was included in the strong antioxidant
category. The residue of S. polycystum contained several bioactive compounds such as
alkaloids, saponins, and steroids (Auliya, 2019), which also affect the antioxidant activity of
seaweed salt.

Bioactive compounds affect the antioxidant content, such as phlorotannins derived
from marine brown algae have strong antioxidant activities on free radicals (Li and Kim,
2011). The activity of reducing free radicals in the DPPH method is dependent on the ICso
value (inhibitory concentration). This value represents the concentration of the test compound
that causes a 50% loss of free radical activity. This implies that the ICso and antioxidant
activity are inverse, where the smaller the ICso value, the higher the antioxidant activity
(Komala et al., 2015).

Meanwhile, the antioxidant capacity of some seaweed salt samples using the
CUPRAC method tends to be small. The study by BSN (2016) showed that the S. polycystum
seaweed salt had an IC50 value of 107.76umol trolox/g, a small capacity. The highest salt
antioxidant capacity of 18.58umol ascorbic acid/g was found in salt K, while the lowest value
of 7.43umol ascorbic acid/g was found in salt S1. Meanwhile, the antioxidant capabilities of
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the residues, salts S2, and S3, were 11.77umol ascorbic acid/g, 8.91umol ascorbic acid/g, and
12.17umol ascorbic acid/g, respectively.

Determination of antioxidant activity with the CUPRAC method was determined
using bis (neocopyrine) copper (II) compound as its chromogenic reagent. The CUPRAC
method was used to determine the antioxidant activity with ascorbic acid as the standard
(Apak et al., 2007). One cause of hypertension is increased oxidative stress (Ardalan and
Kopaie 2014). Antioxidant compounds can stabilize free radicals, preventing chain reactions
that may damage cells (Ross, 1999).

Sodium Chloride (NaCl) is a complementary requirement and source of electrolytes
for the human body. Its content in salt K, S1, S2 and S3 were 49.05%, 26.45%, 20.88% and
39.25%, respectively. These results follow the applicable dietary salt standards. The criteria
for the ideal NaCl content as dietary salt for hypertensive patients is a maximum of 60%
(BSN 2016). Excessive salt intake can affect health, especially blood pressure and kidneys
(Malta et al., 2018).

Seaweed is a plant that has enough polysaccharide content, which makes it a potential
source of proteins, vitamins, minerals, and dietary fiber (Penalver er al., 2020), with
cellulose, hemicellulose, and lignin as its constituent. Dietary fiber intake is also associated
with a reduced risk for the development of cardiovascular disease and mortality (Barber et
al., 2020). The levels of dietary fiber in salt S1, S2, and S3 were 34.41%, 40.16%, and
23.83%, respectively. This increase was due to the addition of residue. Furthermore, it plays a
role in reducing blood pressure by lowering cholesterol levels. This was because the heavy
metals were not dissolved during the salt-making process at a temperature of 40°C; therefore,
the results of the filtrate that turned into salt were reduced by its contaminants. Furthermore,
cadmium (Cd), which is classified as heavy metal with a high level of toxicity, was
challenging to degrade; consequently, it stays for a long time in the water and later settles
with the sediment (Wakida et al., 2008).

5. Conclusion

S. polycystum seaweed salt with additional treatment residue will help increase the salt yield.
However, the addition of residue affected the level of dietary fiber in salt, which raised over
time with residue. Therefore, the best treatment in this study was S2 (1:1), taking into account
the parameters of the low Na: K ratio, levels of NaCl, antioxidants, and the taste produced by
the seaweed salt. S1 salt had a Na: K ratio of 0.26, a NaCl content of 26.45%, and had
antioxidant activity classified as very strong with a value of IC50 amounted to 12.29 ppm and
antioxidant capacity of 7.86 umol ascorbic acid/g.
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