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 The pulp from the tamarind (Tamarindus indica L.) manufacturing sector disposes of 
the tamarind seed as waste materials. In the present investigation, processed Tamarindus indica 
L. seed powders' mineral compositions, antioxidant activities, and duration of shelf life have been 
investigated. Standard techniques were used to analyze the mineral compositions, antioxidant 
activity (Total Phenolic, Flavonoid content and 2,2-diphenyl-1-picrylhydrazyl) and shelf life 
(Total plate count (TPC), fungi, and mold) in processed tamarind powder at periodic intervals 
of 0, 2, 4, 6, and 8 months. The subsequent minerals were substantially more abundant in the 
roasted T.indica seed flour. The roasted T. Indica seed powder had high antioxidant powers of 
19.83 mg QE/g of TFC, 49.5 mg GAE/g of TPC, and 31 µg/ml of 2,2-diphenyl-1-picrylhydrazyl 
(DPPH). The roasting method increases the best antioxidant potency and low glycemic index 
and glycemic load. The total plate counts of the processed T. Indica seed powder were within 
the legally permitted ranges of 107 cfu/g, and fungi and mold proliferation were at extremely 
low levels, so the powder could be used to make additional nutritional products. Roasted seed 
powder can be employed as a therapeutic food and as a food supplement because of its vital 
mineral elements and strong antioxidant potential.

Keywords: Antioxidant; Mineral; Processing; Powder; Shelf Life; Seed; Tamarind.

 The tamarind (Tamarindus indica L.) 
ranks as one of the foremost well-known plants in 
India. The leguminous tree is a tree with multiple 
uses since all of its parts are utilized in a wide range 
of businesses. 250,000 tons of tamarind produce 
100,000 tons of discarded seeds1. It is a commodity 
that is underutilized, and an examination of these 
seeds is crucial because little is known about how 
they are arranged or how to use them since the bulk 
of them are annually thrown away as waste. These 
seed oils can be used for a variety of purposes if 
they are studied. Even though there hasn’t been 

much research on the seeds and their full potential, 
they are typically viewed as a waste2. The tamarind 
polysaccharide, sold under the trade name jellose, 
is used in both the food and pharmaceutical sectors. 
Tamarind seeds contain the ideal amount of both 
necessary and optional amino acids3. The tamarind 
seed is an excellent source of polyunsaturated fatty 
acids and contains certain minerals like potassium, 
calcium, and phosphorus4, 5.
 Currently, businesses are interested in 
generating value-added goods from the agricultural 
and food crop sectors’ waste by-products6. 
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Plant waste materials such seeds, peels, stalks, 
stems, and leaves have high phenolic content 
and can be exploited as inexpensive sources of 
organic antioxidants for food, beauty products, 
and pharmacological applications7. Consuming 
meals made from plants that are rich in bioactive 
phytochemicals, often known as  phytochemicals, 
has been shown in epidemiological studies by 
Ovaskainen et al. (2008)8 and Galili and Hovav 
(2014)9 to have a protective impact against 
diseases linked to oxidative stress. Human cancer, 
aging, atherosclerosis, and oxidative stress are all 
strongly correlated with one another10. Thus, the 
advantageous phytochemical substances lessen the 
risk of chronic illnesses, cardiovascular disease, 
cancer, and age-related degenerative disorders11, 12.
 Tamarind seeds consists of a variety 
of phytochemicals, including the phenolic 
ant ioxidants  epica techin ,  2-hydroxy-3 , 
4 - d i h y d r o x y a c e t o p h e n o n e ,  m e t h y l  3 , 
4-dihydroxybenzoate, and 3, 4-dihydroxyphenyl 
acetate, according to Andabati and Muyonga 
(2014)13. Tamarind seeds that have been extracted 
show antioxidants abilities by lowering in vitro 
lipid peroxidation and possessing antibacterial 
qualities14, 15. Tamarind seeds may therefore offer 
beneficial nutritional and nutraceutical qualities at 
an acceptable cost.
 The period of time a product may be stored 
without losing its usability or nutritional value is 
known as its shelf life. It is the recommended 
maximum storage period for products16, during 
the period when a specific percentage of the items 
maintain the proper quality under the conditions 
of transportation, preservation, and exhibition. A 
food product must be safe to eat, maintain its look, 
flavor, and texture as well as any nutritional claims 
made on the label, all within the recommended 
shelf life. Even though the rate of decay varies, all 
foods eventually become less nutritious. Microbial 
(bacteria, yeast, and mold) and non-microbial 
(rancidity, browning, and loss of nutrients) growth, 
as well as product-related elements including 
oxygen accessibility, pH, and water activity, have 
a direct effect on the nutritional value of food17, 18.
 The goal of this study is to replace 
conventional food with processed tamarind seeds 
because of their high nutrient and phytochemical 
content, making them a necessary raw material for 
the food industry. The goal of the present study 

was to study the mineral contents, antioxidant 
capacities, and durability in processed T. indica 
seed powders.

MATERIALS AND METHODS

Selecting components 
 At the Salem district, local market in 
Tamilnadu, India, tamarind (T. Indica) seeds had 
been purchased. Prior to examination, the seeds 
were properly cleaned, dried in the sun, processed 
using a variety of processes, ground into powder, 
and stored in an airtight container. 
Estimation of mineral compositions of processed 
Tamarindus indica L. seed powder
 About 1g of the ash material was placed in 
250 ml pre-cleaned borosilicate beakers were used 
for digestion. Nitric acid (20 ml) was added to the 
weighted sample in the beaker for ingestion in the 
fume cupboard. The beaker and the liquid inside 
were allowed to digest for some time, then cooled. 
The combination in the fume cupboard received an 
additional 20ml of the dissolving solvent before 
being allowed time to cool to room temperature. 
The mixture was passed through filtering using a 
borosilicate container with a volumetric capacity 
of 250ml. The filtration system was topped off 
with deionized water. For measurement using an 
atomic absorption spectrophotometer (AAS), every 
component that had been digested was subsampled 
and put in meticulously cleaned borosilicate glass 
containers. From the heavy metal base solution of 
the analyte, which contained 1000 mh/l, solutions 
of iron, calcium, potassium, sodium, magnesium, 
copper, and zinc were created. The set of reference 
solutions and the filtrate from the digestion 
specimen were both subjected to AAS analysis. 
Using the SOLAAR programme and UNICAM 929 
London Atomic Absorption Spectrophotometer, 
it was discovered that the sample’s metal content 
was 0.0001 mg/l. The mineral concentrations in 
the reference standards and sample supernatant 
were determined using cathode lamps with 
calcium, iron, sodium, potassium, magnesium, and 
zinc. The flammable substance was produced by 
compressing an acetylene and air gas combination. 
The calibration curve is different for each metal 
analysis. The measurement curve also contains the 
equation and the correlation coefficient2.
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Antioxidant activity of processed Tamarindus 
indica L. seed powder
Total Flavonoid Content (TFC)
 The Total Flavonoid Content (TFC) has 
been identified using the Chougui et al., (2013)19 
technique. A small amount was created by mixing 
1.5 mL of the aluminium chloride reagent (2%) 
and 1.5 mL of the methanol extracts. At room 
temperature and in the dark, the aliquot was then let 
to stand for 30 seconds. A comparison to a control 
was used to determine the absorbance at 430 nm. 
To create the control, combine 1.5 mL of methanol 
with 1.5 mL of the aluminium chloride reagent 
(Sigma-Aldrich, St. Louis, MO, USA). TFC was 
calculated using catechin as the standard in a linear 
regression (R2 = 0.97). mg of catechin equivalent 
(CE) per 100 g of dry weight (DW) was used as 
the unit of measurement to show the results.
Total Phenolic Content (TPC)
 The Chougui et al., (2013)19 method was 
used to determine the Total Phenolic Content 
(TPC). Separately, the 1.5 mL of the Folin-
Ciocalteu reagent (Sigma-Aldrich, St. Louis, MO, 
USA) and the 0.5 mL of the methanol extract were 
diluted ten times. After incubation for five minutes, 
1.5 mL of sodium carbonate (6%) had been added. 
The mixture’s absorbance at 760 nm was assessed 
after an hour of dark incubation before being 
compared to a control. The linear fitting method 
was employed to calculate TPC using gallic acid, 
which is the industry standard (R2 = 0.96). A 
milligram of gallic acid equivalent (GAE) per 100 
gram of dry weight (DW) is used to express the 
results.
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 
scavenging assay 
 The antioxidant capacity (DPPH assay) 
was evaluated using the procedure described by 
Abdel-Hameed et al. (2014)20. One millilitre of 
newly made DPPH solution (100 mM, Sigma-
Aldrich, St. Louis, MO, USA) was added to 
the obtained extract. The control was made by 
combining 1 mL of DPPH methanolic solution 
with 1 mL of methanol. The spectral density of 
the reaction product at 517 nm has been evaluated 
in comparison to a control after 30 minutes of 
dark incubation. The scavenging activity (%) was 
calculated using the equation shown below:

DPPH radical scavenging %  = [ (OD control - 
OD sample) / OD control] × 100

In vitro starch digestibility, GI and GL of 
processed T. Indica seed powder
 Considering the methods that were 
outlined by Goni et al. (1997)21, the sample’s in-
vitro starch digestibility and GI were evaluated. The 
samples were thoroughly gelatinized by cooking 
them in 5 mL of tap water for 30 min at 80°C in 
sealed tubes. White bread was the sole specimen 
left out of this process. After homogenizing for 2 
minutes, 10 mL of HCl-KCl buffer (pH 1.5) had 
been added. The sample was then treated with 0.2 
mL of a 1 g pepsin solution diluted in 10 mL of 
HCl-KCl buffer (pH 1.5), and it was allowed to 
incubate for 60 minutes at 40 °C in a water bath 
with shaking. After that, the sample was increased 
to 25 mL employing 15 mL of tris maleate buffer 
(pH 6.9). For the formation of maltodextrins, 
approximately 5 mL of tris maleate buffer 
containing 2.6 IU of -amylase from pig pancreas 
(Sigma Aldrich) was added to the sample. After 
that, the flask was dropped into a bath of agitated, 
37°C water. To inactivate the -amylase, aliquots 
of 0.1 mL from each flask were taken and put into 
the test tube at intervals of 0, 10, 20, 30, 60, 90, 
120, 150, and 180 minutes. After that, the mixture 
had been treated with amyloglucosidase (Sigma 
Aldrich) and 0.4 M sodium-acetate buffer (pH 4.75) 
at 60°C for 45 minutes to produce glucose from 
the maltodextrins. A glucose oxidase-peroxidase 
kit from Sigma Aldrich was used to measure the 
glucose levels. The transformation of glucose into 
starch is described by the following formula.

Starch % = mg glucose x 0.9

 The average time of starch digestion has 
been estimated using the total amount of starch 
hydrolysed at various times (0, 10, 20, 30, 60, 
90, 120, 150, and 180 minutes). The following 
formulae were used to compute the rates of starch 
hydrolysis, the hydrolysis index (HI), the area 
under the hydrolysis curve (AUC), and the index 
of glycemic control (GI). 

HI = (AUC sample / AUC white bread) X 100
GI = 39:71+0:549HI
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Calculating the Glycemic Load
 A processed T. indica seed powder’s 
glycemic load is determined through doubling the 
quantity of easily digestible carbohydrates by the 
food’s glycemic index, then dividing by 100.
Shelf-life evaluation of processed Tamarindus 
indica L. seed powder
 At intervals of 0, 2, 4, 6 and 8 months, each 
processed tamarind powder was tested in triplicate 
for Total Plate Count (TPC), fungus, and mold 
using standardized procedures. On Plate Count 
Agar pour plates, total plate counts were computed 
and counted after 48–72 hours of incubation at 
37°C. Total plate count (TPC) gives information 
on the food’s shelf life and hygiene characteristics. 
Higher values outside of the range that is permitted 
at most imply inappropriate handling of the raw 
materials and unsanitary processing methods. On 
Potato Dextrose Agar pour plates, fungi and moulds 
were enumerated after 120 hours of incubation at 
25°C22. Petri plates are gradually rotated, moved 
diagonally or parallel, or arranged into an eight 
shape until the material is thoroughly mixed. A 
blank check is also carried out concurrently by 
fusing the buffer and the media. The next mixture 
in a petri dish is given time to freeze. The next stage 
entails placing all of the petri dishes upside-down 
in the incubators. This is known as incubation. 24-
48 hours were spent incubating the cells at 36 °C. 
Colony growth is calculated and recorded using 
colony factors forming units (cfu) per gram or ml 
of samples23. 
Data analysis
 Every measurement was carried out 
three times in total, the data were calculated as an 
average, and the standard error was calculated. Data 
were analyzed for ANOVA (p<0.05) using IBM 
25th edition (an American multinational technology 
company, Armonk, New York). The mean values 
for every processed tamarind powder have been 
compared employing Duncan’s Multiple Range 
Tests24.

RESuLTS AND DISCuSSION

 The tables below summarize the findings 
on the mineral compositions, antioxidant activity, 
and shelf-life study of processed T. indica seed 
powder.

Mineral compositions of processed Tamarindus 
indica L. seed powder
 The mineral contents of processed T. 
indica seed flour is shown in Table 1. The amount 
of calcium in the processed tamarind flour ranged 
from 1023 mg to 1443 mg. The flour that had the 
most calcium, 1432 mg, and the least calcium, 
1023 mg, were both discovered to be roasted flour. 
The presence of calcium, an essential mineral 
required for the growth of bones, teeth, and other 
neurological functions, was shown to be present 
in significant amounts (1432 mg/100g). However, 
compared to pumpkin and gourd seeds, which had 
an average calcium level of 73.2 and 54.9 mg/100g, 
respectively25, our study’s calcium content was 
much greater.
 The magnesium content of the T. indica 
powder after processing ranges from 1619.66 
mg to 2155 mg. Magnesium is a mineral that 
may be found in bones and is necessary for the 
synthesis of proteins, the contraction of muscles, 
the transmission of nerve signals, and the health of 
the immune system. Both dehulled and un-dehulled 
flour contain some magnesium, however roasting 
flour has a high magnesium value (2155mg) and un-
dehulled flour has a low magnesium concentration 
(1619.66 mg). The amount of magnesium in the 
flour varied significantly between both processed 
and raw tamarind flours (p<0.05) (see Figure 1). 
 Every cell contains phosphorus, which is 
essential for strong bones and teeth. It also supports 
the system that regulates the acid-base balance. The 
amount of phosphorous in roasted tamarind seed 
flour (2127.66 mg/100g) was substantially greater 
than that of M. myristica seed flour (17.200.20 
mg/100g)26. Calcium calcinations in bones are 
encouraged by low Ca/P ratios. Furthermore, 
zinc helps in taste perception, wound healing, 
immune system maintenance, appropriate sperm 
production, regular development, and achieving 
sexual maturity.  
 Potassium is necessary for healthy 
fluid balance, nerve conduction, and muscular 
contraction. The potassium content of the roasted 
flour obtained in this study (7966.66 mg/100 g) 
was significantly higher than the average potassium 
content reported for monodora myristica seed 
flour (353.950.10 mg/100 g) and Hura Crepitan 
seed flour (62.170.1 mg/100 g), respectively26, 27. 
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Table 1. Mineral compositions of processed T. Indica seed powder

Mineral  Calcium  Magnesium  Phosphorus  Potassium   Iron 
compositions  (mg)  (mg)  (mg) (mg) (mg)

Dehulled (Raw) 1325.66±251.36a 2049±269.31a 1798±267.65ab 6070±648.56ac 64.33±26.30ab

Un-dehulled  1443.66±263.41b 1619.66±231.05c 1694.66±295.62c 5701.33±564.3b 61.33±28.41a

(Raw)
Autoclaved 1395±201.56c 1861±204.65ab 1868.66±231.65a 4222.66±387.94c 62.66±24.95c

Boiled 1023±241.30ac 1666±248.62ac 1776.33±241.36ac 3396.33±314.56ab 66.33±23.64b

Roasted 1432±215.63ab 2155±268.63b 2127.66±436.12b 7966.66±541.63ac 68.66±18.65ac

Results are calculated as means with a standard deviation of three. Different superscript letters in the identical column’s mean 
values indicate a statistically significant variance (p<0.05).

Fig. 1. Mineral compositions of processed T. Indica seed powder

The sodium-to-potassium ratio in the body is very 
important in preventing excessive blood pressure 
support a sodium and potassium ratio that is less 
than 128. Because the sodium and potassium ratio 
in T. indica seed flour is less than 1, it may help 
control high blood pressure. 
 The  i ron-conta in ing  component 
(haemoglobin) that carries oxygen throughout 
the body and is essential for calorie consumption 
is found in red blood cells. Copper is included in 
several enzymes needed for iron metabolism. The 
iron content of processed tamarind flour ranged 
from 61.33 mg to 68.66 mg. The iron level of the 
processed tamarind flour varied depending on 
how it was handled, with roasted flour having the 
greatest iron concentration (68.66 mg), followed 

by boiled flour (66.33 mg), and autoclaved flour 
(62.66 mg). 
Antioxidant activities of processed T. Indica 
seed powder
 The TFC varied between 6.42 mg and 
19.83 mg QE. The greatest overall flavonoid 
content was found in the roasted T. indica 
powder (19.83mgQE), which distinguished itself 
noticeably from the other processing methods. 
The lowest total flavonoid content (6.42 mgQE) 
was found in dehulled powder as compared to 
un-dehulled, boilled and autoclaved powder (see 
Table 2; Figure 2). Every processing showed a 
high level of flavonoid content overall and a 5% 
degree of variance between the powder that was 
noticeably different. Flavonoids are one of the main 
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Table 2. Antioxidant activities of processed T. Indica seed powder

Antioxidant activity  TFC (mg QE 100 mg¹) TPC (mg GAE in 100 mg¹) DPPH (µg/ml)

Dehulled (Raw) 6.42±0.85a 38.7±2.15ac 34.6±2.16ab

Un-dehulled (Raw) 8.25±0.12ab 39.9±2.36c 35.1±2.43c

Autoclaved 11.75±2.16b 41.8±3.14b 36.7±3.15ac

Boiled 14±2.60c 44±3.58a 33±2.61b

Roasted 19.83±3.54ac 49.5±4.23ab 31±2.68a

TFC -Total Flavonoid Content; TPC -Total phenolic Content; Results are calculated as means with a standard deviation of 
three. Different superscript letters in the identical column’s mean values indicate a statistically significant variance (p<0.05).

Fig. 2. Antioxidant activities of processed T. Indica seed powder

families of phenolic chemicals29. They have many 
different chemical and biological impacts, but their 
antibacterial and radical-scavenging abilities stand 
out30. Plants of all kinds contain them, and they are 
beneficial to human health. Flavonoid compounds 
molecules have been found to be beneficial for anti-
cancer, anti-inflammatory, antibacterial, antiviral, 
and anti-allergic properties through investigations.
 The TPC of the T. indica seed powder 
that had undergone treatment varied from 38.7 mg 
GAE/g to 49.5 mg GAE/g. Roasted flour had the 
highest total amount of phenolic compounds of the 
powders that had been treated (49.5 mg GAE/g), 
whereas dehulled flour had the lowest (38.7mg 
GAE/g). All of the processed powder exhibited 
good total phenolic content and, when compared to 

raw powder, showed a sizable difference between 
the flours at a 5% level.  The TPC of a sample of 
milk thistle seed flour prepared from 50% acetone 
extract has been found by Parry along with other 
researchers to be 25.2 mg GAE/g seed flour31, 
which is less than what was discovered in the 
present study. The phenolic content of plant-based 
extracts is frequently determined using the Folin-
Ciocalteau reagent. When samples contain a lot 
of ascorbic acid or the material being removed 
contains biological contaminants, this approach 
might not be as precise32. It is still a reliable way 
to determine phenolic content, though. 
 The key determinants of a sample’s 
antioxidant activity32, 33are its phenolic and 
flavonoid content as well as additional phenolic 
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Table 3. Shelf-life evaluation of processed T. indica seed powder

Parameters  Intervals  Dehulled  Un-dehulled  Autoclaved  Boiled   Roasted
 (months) 

TPC (cfu/g) 0 0.1x10-6 0.2x10-6 0.1x10-6 0.1x10-6 0.2x10-6

 2 0.2x10-7 0.3x10-6 0.2x10-7 0.3x10-6 0.2x10-6

 4 0.2x10-6 0.1x10-6 0.2x10-6 0.1x10-6 0.1x10-6

 6 0.1x10-6 0.3x10-6 0.1x10-6 0.3x10-6 0.3x10-6

 8 8x10-6 7x10-7 6x10-6 8x10-7 6x10-7

Fungi (cfu/g) 0 0.2x10-6 0.1x10-6 0.2x10-7 0.3x10-6 0.2x10-6

 2 0.2x10-6 0.2x10-6 0.2x10-6 0.1x10-6 0.2x10-6

 4 0.1x10-6 0.1x10-6 0.1x10-6 0.3x10-6 0.1x10-6

 6 0.2x10-6 0.3x10-6 0.1x10-6 0.3x10-6 0.3x10-6

 8 2x10-6 1x10-7 1x10-7 2x10-6 0.9x10-7

Mold (cfu/g) 0 0.2x10-6 0.2x10-6 0.2x10-6 0.3x10-6 0.2x10-6

 2 0.2x10-6 0.1x10-6 0.2x10-6 0.2x10-6 0.2x10-6

 4 0.1x10-6 0.3x10-6 0.1x10-6 0.1x10-6 0.1x10-6

 6 0.3x10-6 0.3x10-6 0.3x10-6 0.3x10-6 0.3x10-6

 8 2x10-6 3x10-6 2x10-7 4x10-7 1x10-6

TPC:Total Plate Count; cfu: Colony Forming Units

Fig. 3. Glycemic responses of processed T. indica seed powder

compounds formed by the non-enzymatic browning 
reaction during the course of the procedure. In the 
current study, the activity of DPPH scavenging 
was seen in all of the processed T. indica seed 
powder samples. The amount of DPPH that was 
scavenged by roasted tamarind flour was the 
highest (31 µg/ml), and the amount of DPPH that 
was scavenged by autoclaved flour was the lowest 

(36.7 µg/ml). But compared to the other flours, 
the processed T. indica seed powder’s DPPH 
activity was substantially different (p<0.05). The 
IC50, or the quantity of an antioxidant molecules 
sufficient to reduce the initial concentration of 
DPPH by 50% in steady state, was another way to 
describe the capacity to scavenge DPPH radicals. 
A lower IC50 value reveals a sample’s higher 
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radical scavenging capacity. The decrease in 
DPPH scavenging capacity may be brought on by 
an altered structure of phenolic compounds and/or 
peptides produced during hydrolysis as a result of 
protein denaturation, interactions between proteins, 
and/or protein-phenolic interactions34, 35. 
Glycemic responses of processed T. indica seed 
powder
 The processed T. indica seed powder’s 
glycemic index is shown in Figure 3. The GI and 
GL values of the treated powders varied from 
42.56 to 50.17 and 7.10 to 8.45, accordingly. The 
formed T. indica seed powders, that were classified 
as having a low glycemic index as well as low 
glycemic load, differed significantly (p< 0.05) from 
the processed powders in terms of their glycemic 
response. One could infer that incorporating 
processed T. indica seed powder to foodstuffs will 
result in a low-GI meal that could be recommended 
for patients experiencing diabetes who have type 
2 diabetes. Foods with a GI of 55 are classified as 
low-GI foods by the World Health Organization 
(WHO)36.
 A typical and significant source of carbs 
is meal. The significance of how the kind and 
quantity of carbohydrates affect human health 
has been demonstrated in numerous researches. 
The glycemic index (GI), which evaluates the 
nutritional value of carbohydrates in relation to 
how well they ability to be absorbed and digested, 
has gained popularity as human diets and habits 
have changed37. To describe the impact of the kind 
and amount of carbohydrates in meal components 
on blood sugar levels, the words glycemic index 
(GI) and glycemic load (GL) were created38. 
Consequently, these measurements are crucial for 
the well-being of humans. According to a study 
by Brand-Miller et al. (2007)39, proteins, lipids, 
and acidity all lower GI by prolonging stomach 
emptying. The glycemic response is delayed as 
a result of fibers. It causes the initial phase of 
the gut’s flow to be slowed down, delaying the 
assimilation of assimilable carbohydrates and 
producing a hypoglycemic effect40. Fibers prevent 
the activity of the enzyme’s glucosidase and 
pancreatic amylase, which lowers the absorption 
of macronutrients via the gastrointestinal tract41.
Shelf-life evaluation of processed T. indica seed 
powder
 All of the samples had the same TPC 

value of 0.1 x 10-6 cfu/g, with the exception of 
the un-dehulled and roasted powder from the first 
month of the storage period (see in Table 3). When 
un-dehulled and autoclaved powder was stored 
for two, four, and six months, the TPC values rose 
from 0.1 x 10-6 cfu/g to 0.3 x 10-6 cfu/g, and even 
the TPC count decreased to 0.1 x 10-6 cfu/g. The 
maximum peak of TPC value of dehulled, un-
dehulled, autoclaved, boiled, and roasted T. indica 
seed powder was discovered at the eighth month of 
storage periods, with values of 8 x 10-6, 7 x 10-7, 6 
x 10-6, 8 x 10-7, and 6 x 10-7, respectively. 
 Fungi growth is a similar indicator of T. 
indica seed powder quality to the TPC value. Only 
a very little percentage of fungal growth, 0.1x10-6 
to 0.3x10-6 cfu/g, was seen in the first month of 
storage. The fungal growth does not change in 
terms of its cumulative detection as the number of 
months of storage rises. The fungal growth charts 
shifted in the eighth month of storage, and their 
ranges were 1x10-7cfu/g to 2x10-6cfu/g. 
 During the fourth month of storage, mold 
was found. The highest mold value, which ranged 
from 0.3x10-6 cfu/g and was present in all processed 
T. indica seed powder, was discovered in the sixth 
month. Due to the largest water retention of the 
powder during the boiling process, the highest 
mold value (4x10-7 cfu/g) was discovered in boiled 
powder in the eighth month. Un-dehulled powder 
contained the next-highest mold value (3x10-6 
cfu/g). The roasted powder had the lowest mold 
growth value (1x10-6 cfu/g), indicating that heating 
to a specific temperature for a specific amount of 
time will improve the qualities of the flour. Across 
all intervals, the differences were significant 
(p<0.05). 
TPC:Total Plate Count; cfu: Colony Forming 
units
 The total amount of plates of the produced 
powders were under the 107 cfu/g threshold that 
is thought to be appropriate for flours42. The 
mold may have been discovered on day 14 as a 
result of post-production environmental damage 
from the environment (including the storage 
material), temperature, increased pH, and water 
activity. The possibility of microbial infection in 
naturally manufactured supplemental foods was 
reduced thanks to fermentation’s anti-microbial 
environment43. The roasting of the food samples 
may have contributed to the decreased microbial 
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burden. To improve keeping characteristics, 
roasting lowers microbes and digestive enzyme 
activity and kills insects44.
 Conditions such as readily accessible 
water (water activity), a suitable pH, the optimum 
temperature and nutrients, as well as time, are 
necessary for microbial proliferations in food. One 
can stop microbial growth and increase a food’s 
shelf life by managing these factors. The T. indica 
seed powder exhibited TPC values that were within 
the range at the conclusion of the storage period. 
The multiplication of fungi and mold was quite low, 
and it only begins to grow after the sixth month of 
storage, allowing the flour to be used in the creation 
of other food products. Sanitation plays a role in 
regulating microbial growth. The flour needs to 
be produced under sanitary conditions, carried in 
a sealed container that is airtight and stored in a 
dry, hygienic location that is not dark in order to 
forestall the development of mold.

CONCLuSION 

 Tamarind is a commonly accessible and 
inexpensive plant. A largely underused product is 
tamarind seed, an unwanted by product of the pulp 
from the tamarind industries. The study’s findings 
demonstrated that roasted T. indica seed powder 
had excellent mineral compositions, a significant 
amount of antioxidant power was low glycemic, 
and was capable of being stored for a period of 
time exceeding six months. It can be used when 
making a variety of culinary goods that call for 
cereal flour. Experts in medicine say that some 
synthetic antioxidants can cause cancer; therefore, 
using them frequently entails health risks. As a 
result, natural antioxidants are currently more 
popular than synthetic ones. One such widely 
accessible seed that functions as a natural source 
of antioxidants is tamarind. It makes a significant 
contribution to the conventional healthcare system, 
and it has enormous potential for use in expanding 
the development of contemporary meals. 
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