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ABSTRACT

With improvement of global economic affordability high intake of ready-to-eat salty foods has become a part of life
and people are increasingly facing health risks including high blood pressure associated with high intake of table
salt (NaCl). The United States Department of Health and Human Services recommends that individual s consume not
more than 2300 mg of sodium per day against 4700 mg of potassium which is more than twice of sodium. Higher
dietary potassium intakes may help in significantly lowering blood pressure. Potassium chloride may flavor our
food at the same time lower the limit of sodium intake thus helping to lower blood pressure and other physiological
anomalies connected with high sodium intake. To lower sodium intake salt substitutes are one option where some or
all of the sodium chloride in table salt have been replaced by potassium chloride. An excellent salt substitute, with
potassium to sodium ratio in the same breath as in nature, has been derived from banana plant. The salt substitute
contains nearly 46% of potassium and 2.6% of sodium. Presence of certain beneficial metals in trace level is an
additional feature of the salt substitute.
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INTRODUCTION

Table salt, also simply referred to as salt, isyatalline mineral that is composed primarily otlson chloride. The
taste of salt (saltiness) is one of the basic hutastes sensations and it is the most essentiainoalities in our
daily cooking. Salt is added in most food items,thg food processor or by the consumer, as a flambancer,
preservative,  binder, fermentation-control  additivetexture-control agent and color developer.
Chloride and sodium ions, the two major componefitsalt, are needed by all known living animals g@hehts in
small quantities, but harmful in large excess. &altvolved in regulating the water content (fllidlance) of the
body. The sodium ion itself is used for electris@naling in the nervous system [1]. The incregsiate of
consumption of table salt in modern living has lmeoone of the major factors, which is inducing treaisks
associated with high salt intake, including highda pressure in sensitive individuals. Too muckoorlittle salt in
the diet can lead to muscle cramps, dizzinessleotrelyte disturbance, which can cause neuroldgiczblems, or
death.

The United States Department of Health and Humawi&es recommends that individuals consume 15008-239
of sodium (3750-5750 mg of table salt) per day ddpg on age. Any excess of this amount can inliilgtproper
absorption of nutrients and disrupt normal bodycfions. The seven dangerous health consequenazting too
many salty foods are hypertension, abnormal heaweldpment, osteoporosis, kidney disorder, dehigraand
swelling, digestive diseases and electrolyte amchboe imbalance.
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Use of salt substitute is an alternative way twdtaour food and limit sodium intake to help lowegiblood
pressure and other physiological anomalies assatisith blood pressure. Salt substitutes replaoeesar all of the
sodium with potassium. Salt-free products are 16fcent potassium chloride, while reduced-salt te-dalt
substitutes contain a mix of sodium and potassitiorides. The recommended daily allowance of patasss
higher than that for sodium [2] yet a typical persmnsumes less potassium than sodium in a givgn Ala
individual, who intakes relatively high dietary pesium, has lower blood pressure compared to thhhsse intake
of potassium is relatively low [3]. The Third Natial Health and Nutrition Examination Survey (NHANHS
reported that higher dietary potassium intakes vessociated with significantly lower blood pressufé]. It is
reported that the Na/K ratio in our body is of greancern to prevent high blood pressure and ttie should be
less than one [5]. In a recently published reparseveral wild vegetables [6] Saikia & Deka haveerked that all
the vegetables studied have Na/K ratio less tha and therefore consumption of those vegetablesldhe
beneficial for the control of high blood pressure.

Banana is the second highest produced fruit carttrig about 16% of the world’s total fruit prodwati[7]. India is
the largest producer of banana, contributing 20%arid’s banana production [8]. The plant givestgwnly once
a life and produces pseudo-stems, on the averagdéess than 7 times the mass of its fruits. Howeke pseudo-
stem finds virtually no post-harvest use and ispyna waste. In north east of India, an aqueousaekicalled
kolakhar, is prepared from the ash obtained by burningain@ried pseudo-steniKolakhar finds several uses in
rural north east of India including uses as a fadditive and salt substitute [9]. Inorganic elerseptesent in
banana plant have a negative effect on the Kraftipg, paper quality and yield [10-13]; thus, thikigh content in
banana pseudo-stem is considered as a seriouyaigage when the pseudo-stem is considered as ensterial
for pulp and paper production.

The idea of this article is to report how best Hamana pseudo-stem can be used to produce a bsiitwie for
commercial exploitation.

EXPERIMENTAL SECTION

Plant materials

Amongst the different species of banana plantdaai in north east of India including Assam, tlsegdo-stem of
Musa balbisiana (popularly calledbhim kol or athia kol in Assamese) was considered for this experimecduse
the plant of this species is easily available isaa and has a large and stout pseudo-stem.

The post-harvest trunk or pseudo-stem was colleftted local banana farm at Dhakuakhana, distridthimpur,
Assam. The plant pseudo-stem was cut crosswisesineral parts; each part was sliced lengthwise small
pieces. These were then dried under sun for segtayal in open air. The dry material was burnt catghy into ash.
The ashes were then allowed to cool in a desiceatdmpreserved in an air tight polythene bag.

Preparation of water extract

A mixture of 25 g of dry ash and 500 mL of distilled water take®m one liter conical flask was stirred magnétjca
for one hour. It was then filtered and the residshed with distilled water. The light yellow fdtie, known as
kolakhar, was first reduced to 500 mL by evaporation beftaiking it for further analysis by chemical and
spectroscopic techniques.

M easurement of pH of kolakhar samples

The pH ofkolakhar samples were recorded with the help of a digithlhpeter (Eutech Instrument, pH 510, pH/mV/
°C meter). Procedure given in the manual was folthWidne meter was calibrated using buffer capsufigdio4, pH

7 and pH 10.

Proceduresinvolved in physicochemical investigation on kolakhar

Standard procedures [14] were followed for quatitiéaanalysis okolakhar to estimate the quantities of carbonate
(COs%), chloride (C), nitrate (NQ), phosphate (P£), sodium (N&) and potassium (K. Carbonate (C&) was
estimated by volumetric method by titrating agamstandard hydrochloric acid solution using metirgihge as the
indicator. Chloride (C)J in kolakhar was estimated by gravimetric method using AgNgdlution [14]. The
concentration of nitrate ion (N in akolakhar sample was estimated by measuring absorptionsah@vin a using
UV spectrometer (U-3210 spectrometer, Hitachi). kbl@khar samples were diluted to ten times of its original
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volume and acidified using 1 N HCI to prevent iféeences due to the absorption either by ®HCO;”. For the
estimation of phosphate contentkolakhar, samples were diluted to 5 times of its originalune and reported
standard procedure was followed [15].

Na" and K were estimated by Flame Photometry (SystronicamEl Photometer 128). The sample for Flame
Photometry was prepared by diluting 100 times &bitginal volume and the estimation of Nend K was carried
out following standard procedure as reported [16].

The presence of a few trace metals of biologicghifcance inkolakhar was examined by Atomic Absorption
Spectroscopy (Varian Spectra AA- 220). For thisegipent, 50 ml of the sample solution was madengfisoacidic
with 6 ml concentrated HNQOand evaporated to near dryness. It was then cdoledom temperature and the
residue dissolved in distilled water and filterddhe filtrate was transferred to 50 ml volumetriask and the
volume made up to the mark with distilled watereTdolution so prepared was taken for the estimaifomace
metals by Atomic Absorption Spectroscopy [17].

Preparation of salt substitute from kolakhar

The kolakhar sample was treated with 1 M HCI drop wise just éutmalize it (pH = 7). The neutral solution was
then evaporated to dryness and allowed to cooldasiccator. The white crystalline solid mass ofgdiis the salt
substitute.

RESULTSAND DISCUSSION

Banana pseudo-stem is highly rich in water whictoaats for about 95% of mass. A sample of raw psestem
weighing 25 kg yielded only 1.143 kg of air-dry maal which in turn gave 190.9 g of ash after bngn{T able 1).

A sample ofkolakhar derived from this ash showed that #&hd CQ?, 19.4% and 13.4% respectively, are the two
major constituents present in the ashalfle 2). Other soluble constituents account for about &6éluble
constituents are together account for about 39¢%efish and the rest of the mass is water insoluble

Table 1: Raw massand dry weight of banana pseudo-stem

Entry Materials Weight (kg
1 Weight of banana raw pseudo-stem 25.000
2 Weight of dry material 1.143
3 Weight of ash 0.191
4 Weight of salt substitute obtained from 25 g sif &00 mLkolakhar) 0.105

Table 2: Spectral Analysis of kolakhar

Entry  lon ppm  %inash % in dry material

1 Na’ 550 1.100 0.184
2 K* 9691  19.382 3.237
3 Cr 221( 4.42( 0.73¢
4 CO” 6694  13.384 2.231
5 NOs 83 0.166 0.028
6 PC*  23C 0.46( 0.077

About 10.5 g of salt substitute was obtained frod® BnL of kolakhar by evaporation. Composition of the salt
substitute is shown ifiable 3. Analysis shows that Kalone accounts for about 46% of the salt substitttile N&
accounts for less than 3%. Some of the trace elenveere also detected and estimatekblakhar as well as in the
salt substitute. Their quantities, as estimatetldsge photometry and atomic absorption spectromeig shown in
Table4 andTable5.

Table3: Spectral Analysisof 10.524 g of the salt substitute

Entry lon  Quantitying Quantity in %
1 Na’ 0.275 2.61
2 K* 4.845 46.04
3 Cr 5.07¢ 48.2:
4 NOs 0.041 0.39
5 PQ?* 0.115 1.09
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Table4: Trace metalsin the kolakhar

Entry Metals ppm Entry Metals ppm

1 Al 5.241 7 Mg 0.582
2 Cd 0.009 8 Mn 0.023
3 Co 0.014 9 Ni 0.204
4 Cr 0.028 10 Pb 0.007
5 Cu 0.143 11 \% 0.380
6 Fe 1.63¢ 12 Zn 0.461

Table5: Trace metalsin the salt substitute

Entry Metals mg/100g Entry Metals mg/100g

1 Al 24.900 7 Mg 2.765
2 Cd 0.043 8 Mn 0.109
3 Co 0.057 9 Ni 0.969
4 Cr 0.133 10 Pb 0.033
5 Cu 0.679 11 \% 1.805
6 Fe 7.773 12 Zn 2.190

Al and Fe are the only two trace elements presemsignificant amount in botkolakhar and the salt substitute.
Other trace elements, although their presence téeteare present only in quite insignificant amo@n(VI) and
Fe(lll) contents in any salt substitute can probdd® reduced, if desired, by usiAgadirachta indica (neem) and
Srychnos potatorum (nirmali) seeds [18].

It is interesting to note that nearly 46% of thtatanass of the salt substitute is potassium apai68so of sodium.
On the other hand presence of potassium in taltiéssaimost negligible while sodium is presenthe extent of
39%. Less sodium and high potassium, which areeptda the same breath as in nature, makes theudadtitute
more suitable for human health by reducing the okigh blood pressure and cardiovascular diseaseciated
with a high intake of sodium. Trace elements presethe salt substitute may also be an added adgarfor the
human health. These trace metals are essentiatatéinand they play a vital role in our body funati They act as
co-factors for enzyme reaction, maintain pH witthie body, maintain proper nerve conduction, helpatatract and
relax muscles, help to regulate our body’s tissuwavth, provide structural and functional support tlhee body etc.
[19]. The Food and Nutrition Board, The Instituté Medicine, National Academies have recommended the
adequate intakes for individuals of age group 31y&fr [20]. The Joint Expert Committee on Food Aigds
(JECFA) of the Food and Agriculture Organizationtbé United Nations/World Health Organization ahe t
European Commission's Scientific Committee on Hoexk set an acceptable daily intake (ADI) for mnéraf 0—3.7
mg nitrate ion/kg body weight. It appears thatititake of the salt-substitute derived from the benpseudo-stem
should be safe for healthy neonates, children aaludts [21,22].

CONCLUSION

A salt substitute, rich in potassium, has beenvddrifrom banana pseudo-stem (varibtysa balbisiana). Post-
harvest banana pseudo-stem has no commercial \atdehence preparation of a salt substitute fros waste
biological mass is an innovative idea. The saltssitiie is likely to be an ideal commodity for teowho are
suffering from and/or prone to high blood pressiue to high sodium intake. Another important featattached to
this salt substitute is that potassium and soditerpeesence in the same breath as in nature.
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