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Analysis of Food Salts, Their Benefits In Health)
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Abstract— Humans cannot live without salt as it brings out
the flavor in foods. It is also a fact that salt is present almost
everywhere inside our body, where it is both a requirement and
a nourishment for certain cellular activities. This paper focuses
two areas of studies: the analysis of different food salts and
their benefits in health. The samples salts are collected from
different regions. The analysis part included solubility of food
salts in water at various temperature, pH of food salts,
conductivity of food salts, determination of the amount of Na*
ion, I" ion and CI ion, the moisture content of food salts. The
results obtained from the antimicrobial properties, vitamin C
content, fermentation of yeast, rehydration solution
experiments confirmed the benefits of various food salts in
human health.
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1.  Introduction

For thousands of years, salt (sodium chloride) has been
in use for several purposes by humans. History reminds us
it’s not just used with food but also in economic,
mythological and religious realms. Today salt plays an
important role as a nutrient which enhances flavor as well as
texture of foods. Besides these, salt is used as a preservative.
The fact that the types of salts, the regions from where they
are obtained also has an effect on its use. Although excess
of salt causes high blood pressure which leads to other
health problems, but sodium chloride helps muscles and
nerves work properly by assisting in muscle contraction and
transmission of nerve signals. Also helps to regulate blood
pressure and volume. Maintains the body fluids, sustains
blood pH.

n. Methods and Materials
Materials
Four different sample salts, namely, Bioenergy

Himalayan crystal salt, which is an unbleached, uniodized
and unrefined salt (A). Hotace salt that is an iodized salt
(B), Sea salt (C) and low sodium salt (D). All purchased
from the local supermarket.
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Methods

Some physical properties like the solubility,
conductivity, pH are measured using the instruments and
also the moisture content is calculated. Further, the amount
of each individual ions like sodium, chloride, and iodide are
determined through volumetric analysis.

The benefits of salts are verified by measuring vitamin
C. It’s anti-microbial activities, the importance of adding
salt in baking procedures and finally, the effectiveness of
salts as a rehydrating agent are also tested to add to the list
of benefits in improving the proper usage of salts.

The determination of sodium: Flame
photometer

A stock solution of NaCl is prepared by weighing the
suitable amount needed to prepare 1000 ppm Na+ ion. The
standards calibrations are prepared by appropriate dilution
of stock solution. Concentration of calibration standards
depend on the limit of detection of the instrument in use.
Deionized water is used as blank. A 50 ml solution of each
is prepared. The standard solution was aspirated starting
from the lowest to highest concentration, the emission
readings were noted down. A calibration graph of
concentration (x-axis) plotted versus the emission (y-axis) is
plotted and the unknown samples are calculated using the
equation of a straight line obtained from the calibration
graph.

The determination of chloride and iodide
ions: Titration method
Amounts of chloride and iodide ions are determined by

conventional methods of titration. Further the ratios of
sodium and potassium chlorides are compared in various salt

types.

The determination of Vitamin C: The
procedure is described by the University of
Canterbery [19]

Anti-microbial activity

Salt is the little power element that could. Sodium chloride
is a powerful antibacterial substance. An antibacterial agent
is one that inhibits the growth and multiplication of
bacteria. Sodium chloride in butter used as a microbial
inhibitor which means that it is prevents the growth of
bacteria since it reduces the amount of water
present.[20,21].

Part I:

@ §F§E|“<<



Proc. of the Ninth Intl. Conf. on Advances in Applied Science and Environmental Technology - ASET 2019
Copyright © Institute of Research Engineers and Doctors. All rights reserved
ISBN No. 978-1-63248-174-0 DOI : 10.15224/978-1-63248-174-0-02

15 g of salt samples are weighed and dissolved in 50ml of
distilled water. One spoon of sodium bicarbonate was added
and stirred till it completely dissolved.

Part I1:

The plates of agar were put on oven at low temperature to
remove impurities. The tools and the work table were
sterilized. The bacteria are cultured on nutrient agar plates.
Two holes are made in each agar plates by cork barer. 5-6
drops of salt solution are dropped on the holes. The plates
are labeled and left for 24 hours to grow. The results are
checked and recorded in the table.

Respiration of yeast

Yeast are microscopic one-celled organisms belonging to
the group of organisms called fungi. Yeasts are found in the
soil, in water, on the surface of plants, and on the skin of
humans and other animals. Yeasts are eukaryotic single
celled fungi, which reproduce by budding or fission. To
obtain the energy they need for their life activities, yeast
carry out several processes, one of which is fermentation
where they convert sugars to alcohol and carbon dioxide
[28, 29]. 500 ml beaker is taken and filled with distilled
water and heated to 59 °C. 50 ml of the hot water was
poured in three conical flasks labeled as flask NO.1 (no
salt), flask NO.2 (3 spoons of salt) and flask NO.3 (6 spoons
of salt). 5g sugar and 0.84 g yeast were added in each
conical flask.3 spoons of salt were added in conical flask
NO.2 and 6 spoons of salt were added in conical flask NO.3.
The balloons were placed on each conical flask and timer is
started simultaneously. The same steps are repeated for each
salt and results are recorded.

Salt solution and dry vegetables

The effect of the rehydration solution using all salt samples
on dates were studied.(Helmenstein,2017). Hands were
washed with soap and water before preparing solution. 200
ml of distilled water is poured in a beaker. Added 2.6 g of
sodium chloride, 1.5 g of Glucose, anhydrous, 2.9 g of
potassium chloride, and 5 g of Trisodium Citrate and
dissolved  completely in the beaker containing distilled
water. Dates are weighed and added in the beaker. The
same is repeated for other samples. The final weights of
dates are measured after 3 days.

m. Results and Discussion

Amount of I" (M) 0 0.00063 0 0.00184

Amo‘érl\‘/tl)"fc" 0.00883 | 0.0094 | 0.0086 | 0.0095

% of moisture 0.1836 0.286 19.482 18.668
Vitamin C 0.48433 | 0.22015 | 0.17612 | 0.79254
Boiling

Without boiling | 026418 | 0.48433 | 0.3524 | 0.52836
(mg/l)

Killing bacteria 27 21 14 24
(mm)

Yeast breathing
duration 9 2 14 14
(minutes)

TABLE I. THE RESULTS OF PHYSICAL PROPERTIES AND MUCH MORE
Parameters Samples
A B C D

Solubility(g) | 1.2531 | 3.3365 | 1.31705 | 3.7544
pH 7.30 6.85 780 | 1050
Conductivity | o) g5 | 2341 | 2313 | 233

(ms/cm)
Amountof Na™ | 436 | 184 | 96 | 4815
(ppm)

The solubility of food salts dependent on the temperature.
As the temperature of water increased the solubility also
increased, however the solubility of each salt is at different
temperatures. The pH of all the three samples, A,B and C
remained between 6.8-7.8 but surprisingly for the low
sodium salt the pH is more than 10 converting it to alkaline
solution. From the data table the conductivity of all the
samples remain the same. From the results it is found that
the moisture content of sea salt is higher than the rest
therefore, this salt is more hygroscopic, followed by the low
sodium salt. It is particularly noticed that the unrefined salt
and the iodized salt have less moisture content. The
concentrations of Na*, I"and CI: From the data it is seen that
lodized salt has high concentration of sodium, i.e. 18.4 ppm,
along with added iodine, 2.538x10-5 mg/kg of salt as well
as 9.4x10 M of chloride ions present. Studies related to the
effect of different ions present in the salt with their
solubility. Vitamin C: It is first observed that there is
elevation in boiling point of water when salts are added to
water and boiled. Secondly, the color of the beans remained
green in the boiled water containing salt. Therefore, addition
of salts to water preserve the natural green color of the
vegetables when boiled in water. The minimum loss of
vitamin C from the boiled vegetables is seen when sea salt
and iodized salts are used. It is also found that maximum
vitamin C is lost from the vegetables upon boiling when low
sodium salt and uniodized salts are used. Further studies will
identify and explain the reason for the same. Anti-microbial
activity: It has long been in use to use 10-20% salt solutions
and found to be effective in cleaning open wounds, ears and
eye rinse solutions. 30% salt solutions have been used to
check for anti-microbial growth and found to have inhibited
the growth of bacteria. Thus salts are very effective in
killing bacteria. Yeast fermentation: Yeast reacts with sugar
releasing alcohol and carbondioxide. This is the principle
employed in baking of bread. However the use of salt has
hampered the amount of release of carbondioxide. The
results show the effect of various salts and the time required
for the release of CO,. These results are highly welcomed as
in cases where bread is made with little or no yeast for
people who suffer from diabetes and also obesity. It’s also
been mentioned that apart from flavoring the texture of
bread, use of salt in dough has made the bread much
stronger. Rehydration salt solutions: In this experiment, we
have found that rehydration salt has a benefit in dry dates
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because their weights change. However, the percentage of
change in weight of date which was inside sample D
solution increases more than other samples. However, as the
figures above shown, the color of dates which were inside
the rehydration salt solution change and became fresher, but
there is no change in date which was inside the water.

iv. Conclusion

Although some conventional methods of analysis of
solubility, conductivity, pH and the presence of certain ions
gave results, more research is encouraged in this area. The
solubility or absorptive capacity of different salts on people
(having active and sedentary lifestyles) in different regions
of the world and races and cultures to fully understand the
long term effects of these ions in the body. Further studies
on the properties like anti-microbial, antioxidant, anti-
inflammatory as well as the preserving Vitamin C in
preserved fruits and vegetables will become more beneficial.
The studies on the decarboxylation in yeast fermentation and
dealing with the extent taste and nutrition in baked goods.
Last but not the least, the rehydration methods in improving
the shelf life of vegetables and fruits which helps preserve
the fruits and vegetable all across the globe without
polluting-which is the leading cause of cancers in
humankind.
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