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Abstract

Oilseed crops are one of the utmost imperative crops in the world. Their role in the human diet and
industrial application cannot be under-estimated. Therefore, the present experimentation entitled “Impact
of roasting and soaked roasting on a sesame seed for Nutritional Traits” was undertaken at the
Department of Food Science, Nutrition and Technology, CSKHPKYV, Palampur, Himachal Pradesh. To
standardize the processing techniques and to analyse the nutritional aspects of the sesame
seed (Brajeshwari) was given treatments viz. roasting and soaking+ roasting. Sesame seed was soaked in
water for six hours and roasted at 95-120 °C for 6-10 minutes. Soaked roasted treatment decreased the
crude protein, crude fibber, crude fat, total ash content, carbohydrate content, total energy, physic acid,
calcium, and copper, whereas it increased the antioxidant, Mg, Fe, and Zn significantly (p<0.05) when
compared to roasted seeds.
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Introduction

The nutritive potential of the oilseed crops is known for improvising the human diet because
these crops provide food security and assurance of employment generation in the society.
Sesame (Sesamum indicum L.) is the earliest known oleaginous, belongs to the Pedaliaceae
family, and its centre of origin is the African continent B, It is commonly known as Til, Tila,
Bija, etc. The major contributor states in India for the production of sesame are West Bengal,
Madhya Pradesh, Rajasthan, Uttar Pradesh, Gujarat, Andhra Pradesh, and Telangana, which
contributes more than 85 percent. It adds a nutty taste and a delicate, almost invisible crunch to
many Asian dishes, while it has been extensively engaged in culinary purposes and traditional
medicines as it comprises a very fair amount of nutritive, preventive, and curative properties.
Apart from this, it is an excellent source of phytonutrients like vitamins, omega-6 fatty acids,
flavonoids, phenolic compounds, antioxidants, dietary fibber and is also known for containing
potential anti-cancer, diuretic, galactogogue, hepato-protective, and laxative. It is a traditional
health beneficial food that has been used to improve nutritional status and prevent various
diseases in Asian countries for thousands of years. It contains a little low amount of lysine,
besides this, it contains a fair amount of other sulfur-containing amino acids such as arginine,
methionine, cysteine, and leucine considerably more often the limiting amino acid in a
legume-based diet %2, Sesame contains 43 percent of poly-unsaturated fatty acids and 40
percent monounsaturated fatty acids 3. Numbers of bioactive components are present in
sesame seed including phytosterols, tocopherols, and lignans such as sesamolin and sesamin,
and sesaminol, which play a vital role against oxidation of oil and contributes to anti-oxidative
activity 31, It has some potential of nutraceutical compounds such as phenolic and tocopherols
with antioxidant activity that have a noteworthy outcome on reducing the blood pressure,
degeneration of vessels and lipid profile and have an impact on the reducing chronic diseases
(11 As per choice and desire, sesame seeds can be used in combination with other food
ingredients for the standardization of a variety of food products having additional functional
and health properties. The primary marketable products of sesame seed are whole seeds, seed
oil, and meal. %% variety 32-15 of sesame was studied for mineral content and reported that for
100g of seed there was the highest rate of calcium (689.92 + 15.97mg) followed by
phosphorus (575.99 + 16.75mg), magnesium (315.84 + 8.66mg), zinc (38.56 + 1.86mg) and
iron (122.50 + 4.21mg). Sesame oil extract contained higher total phenolic content compared
to other commonly available vegetable oils like sunflower, corn, rapeseed, and soy oils are
12.0, 12.6, 13.1, and 14.8mg GAE/g of methanolic extract Bl. Sesame is rich in sulfur-
containing amino acids and limited in lysine and contains significant amounts of oxalic
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(2.5 percent) and phytic (5 percent) acids [*31.

Material and Methods

The seeds of Sesame variety — Brajeshwari has commonly
grown oilseeds crop in Himachal Pradesh were procured from
the Department of Crop Improvement, College of Agriculture
and Krishi Vigyan Kendra, Kangra, CSKHPKYV. The
processing of seed was done with two major treatments has
been initiated, including roasting and soaked roasting. The
processes are elaborated in detail as mentioned viz., (1)
Roasted sesame seed: Raw sesame seeds without any
treatment were roasted at 95 °C for 6-8 minutes to get the
desired aroma. (2) Soaking: The sesame seeds were soaked in
water at the temperature of 20 °C for six hours and after six
hours the seeds were dried in a hot air oven for one hour at 60
°C temperature and then roasted at 120 °C for 6-8 minutes to
get the desired aroma. The nutritional composition of roasted
and soaked roasted sesame seeds was evaluated and studied.
Proximate composition is the term usually used in the field of
feed/food and means the six components of moisture, crude
protein, crude fat, crude fibber, crude ash, and crude protein,
which are expressed as the content (%) in the food,
respectively ™. The above proximate parameters were
analyzed by using standard methods. The observations were
made in triplicate. Carbohydrate Content was determined by
the method mentioned by Hedge and Hofreiter, Energy
through O’Shea and Maguire 22 The mineral content was
calculated by the Diacid method given for Ca, Fe, Zn Mg Cu.
From the data obtained for various parameters, the mean
values for each sample were calculated. The antioxidant
activity was determined for total phenols ™ and DPPH
percent inhibition activity in samples B4 and phytic acid [°.
The significant difference  between the nutritional
compositions, minerals, antioxidants, and phytic acid of the
samples was tested using the analysis of variance in one-way
ANOVA.

Result and Discussion

Nutritional composition of roasted and soaked roasted
sesame seed

Moisture Content: The moisture content of raw, roasted, and
soaked + roasted sesame seeds were 6.02, 5.87, and 5.22
percent respectively. There was no significant difference in
moisture content (table-1). The moisture content decreased
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after soaking and roasting because after soaked seeds were
dried in an oven for 1h at 60 °C temperature and then roasted
at a particular temperature which decreased the moisture
content in decimals in both seeds. The results can be
confirmed with other author 71 who reported that whole
seeds, dehulled seeds, and hull contained 5.40, 6.20 and 4.20
percent moisture content, respectively.

Crude protein: Crude protein in roasted sesame seeds (19.61
percent) followed by soaked + roasted sesame seeds (17.53
percent), the results were significant this happened maybe
because of roasting after soaking treatment [/l that the value of
foaming capacity for horse gram before soaking was 38mL
after soaking for 6 hours it was 39.67mL there was an
increase in the total protein at the surface which concluded
that when seeds were roasted at particular temperature more
protein gets denatured because of the presence of high total
protein on the surface area. Similar results of the crude
protein content of whole seed were reported 2 as 19.71
percent, Asghar and Majeed ! reported it as 19.12 percent,
whereas Makinde and Akinso ¢ and another research [2%
showed 21.94 and 33.54 percent crude protein respectively.
The crude protein of roasted sesame seeds was 16.45 percent
(2, Kaur 0% reported 19.72 percent for raw 19.53 percent
crude protein for roasted sesame seeds and 17.65 percent for
soaked + roasted sesame seeds which confirmed the present
findings.

Crude fat: The crude fat content was highest in roasted
sesame seeds containing 50.64 percent while soaked + roasted
sesame seeds contained 50.01 percent, similar results were
reported by @ where the fat content in raw and roasted sesame
seeds was 49.51 and 51.35 percent. Hassan (2012) reported
higher results of fat content in raw sesame seeds (59.8
percent) and roasted sesame seeds (59.89 percent). The
highest fat content recorded in roasted sesame seeds could be
attributed to the disruption of cell structure and membrane
partitions of the seeds by heat during cooking and roasting,
causing the fat to melt and easily release from the cell 1. Raw
sesame contained 50.97 percent, roasted seeds contained
51.19 percent, and soaked + roasted sesame seeds contained
50.04 percent crude fat which is similar to the present
findings 31,

Table 1: Proximate composition, carbohydrate and energy content of roasted and soaked+ roasted sesame seeds

Treatment Moisture | Crude Protein | Crude Fat | Crude Fiber | Total Ash | Carbohydrate | Energy

(%) (%) (%) (%) (%) (%) (Kcal)

Roasted sesame seed 5.872 19.612 50.64° 5.718 6.542 18.012 592.94°
Soaked + roasted sesame seed 5.222 17.53° 50.012 5.682 3.49° 11.32° 581.16°
CD (P<0.05) (0.70) (0.54) (1.5) (0.23) (0.96) (2.05) (6.24)

*Means having different superscripts within the column are significantly different at p<0.05

Crude Fibre: There is no significant difference in seeds
treatment, maximum crude fibber was present in roasted
(5.71) while non-significantly low in soaked + roasted (5.68
percent). The results can be confirmed with other author [
who reported 5.23 percent for roasted and 5.21 percent for
soaked + roasted sesame seeds. The difference between the
varieties and agro-climatic conditions may be the cause of
different values of crude fibber.

Total Ash: In sesame seed, roasted seeds contained 6.54
percent, and soaked + roasted contained 3.49 percent of total

ash content. Kaur [*® reported the same results for the same
variety of sesame seeds, for roasted it was 6.74 percent while
for soaked + roasted it was 3.4 percent which was similar to
present findings. Mares "1 reported a reduction in ash content
in white sesame due to higher absorption of water by soaking
treatment, which diluted the total ash content furthermore,
Rusydi et al. 1 and Ruiz and Bressani ¢! found a similar
trend of results in rice and amaranth seeds evaluation.

Carbohydrate: For roasted and soaked + roasted sesame
seeds it was 18.01 and 11.32 percent which was significant

~509 7™


https://www.thepharmajournal.com/

The Pharma Innovation Journal

statistically. Adegunwa @ and Kaur 1% reported the
carbohydrate content for treated sesame seeds which was
similar to the present studies. Maria and Victoria reported that
the carbohydrate content in sprouts of sesame seed decreased
continuously with increasing soaking and germination time,
from 13.1 to 9.6per cent. This observation could be due to the
utilization of fat and carbohydrate for biochemical activities
of the germinating seeds.

Energy: Roasted sesame seeds contained 592.94Kcal
followed by soaked + roasted sesame seeds (581.16Kcal), the
results can be confirmed with Kaur ** who reported 595Kcal
for oven-dried and for soaked + roasted sesame seeds and
583Kcal for raw. Due to a decrease of crude protein, crude
fat, and carbohydrate content, there was a decrease in total
energy in soaked + roasted sesame seeds in comparison to
roasted sesame seeds.

The mineral content of roasted and soaked + roasted
sesame seeds

Data presented in Table-2 indicates the mineral content of
roasted and soaked + roasted sesame seeds. Roasted sesame
contained 1103.81, 427.1, 8.02, 8.46 and 2.41mg/100g
calcium, magnesium iron, zinc, and copper respectively
whereas soaked + roasted sesame contained 1089.68, 438.88,
8.74, 8.83 and 2.39mg/100 g calcium, magnesium iron, zinc,
and copper respectively.

Table 2: Mineral content of roasted and soaked + roasted sesame
seeds (mg/100g)

Treatment Calcium |Magnesium|lron| Zinc |Copper
Roasted sesame seed| 1103.812 427.1° |8.022| 8.46% | 2.412
Soaked + roasted | ;a9 gan | 43,880 |8.74%| 8.83¢ | 2.30°

sesame seed

CD (P<0.05) (2.3 (1.65) |(0.82) (0.78) | (0.49)
*Means having different superscripts within the column are
significantly different at p<0.05

The results can be confirmed with another researcher ! who
reported 1115.81, 1089.6, and 1097.17mg calcium, 427.1,
438.88 and 426.77mg magnesium, 8.22, 8.74 and 8.04mg
iron, 8.66, 8.83 and 8.39mg zinc and 2.41, 2.39 and 2.29mg
copper in raw, soaked + roasted and oven-dried sesame seeds.
A similar result of calcium content which ranged from
1172.08 to 1225.71mg/100 g, iron content was 10.24 to
10.75mg/100 g B7. Another author 1€ reported that iron
content in raw sesame seeds dehulled sesame seeds and the
hull was 6.21, 6.06, and 6.28mg/100 g, respectively. The
calcium and copper content decreased after soaking and
roasting treatment may be because of loss of cooper in
drained water as [ reported copper content as 2.15 and
3.48mg/100g in raw sesame seeds and seed coat after soaking
there was a loss in copper content. There was an increase of
iron and zinc non-significantly which can be confirmed with
the results of Rao [ who reported for groundnuts that after
germination there was a decrease in antinutritional factors,
such as tannin, and increased the bioavailability forms of iron
and zinc, namely ionisable iron and soluble zinc contents of
groundnut kernel.

Antioxidant content of roasted and soaked + roasted
sesame seeds

Table-3 depicts the values of total phenols and DPPH
inhibition activity in seeds. The highest total phenol was
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found in soaked + roasted sesame seed contained 75.36mg
followed by roasted sesame seed (61.55mg). The phenolic
content varied significantly. The soaked + roasted treatment
of seeds significantly increased the total phenols.

Table 3: Antioxidant content of roasted and soaked + roasted sesame

seeds (MgGAE/100g)
Total phenol DPPH (per cent
Treatment (mg GAE/100g) | inhibition) activity
Roasted sesame seed 61.55P 14.74b
Soaked + roasted 75.36° 20,707
sesame seed
CD (P<0.05) (0.29) (0.37)

*Means having different superscripts within the column are
significantly different at p<0.05

The germination increases the number of phenolic compounds
and antioxidant capacity in grains 1. Due to the biochemical
process, bioactive compounds formed with antioxidant
function, such as phenolic compounds and tocopherol [,
Similar results were reported by I that total phenol content
was in the range of 20.1 to 70.95mg GAE/g for 8 Iranian
sesame varieties, there was 61.23mg total phenol in roasted
sesame seed while 74.92mg total phenol in soaked + roasted
sesame seed [*°1, The phenolic compounds in white sesame
seed were analyzed during the germination time and an
increasing amount was reported which was directly
proportional to time [7- % found an increase of phenolic
compounds in oatmeal in different germination times (12, 24,
36 and 48h), this fact could be justified because the soaking
releases the phenolic compounds that were connected and
then increases the quantity of total phenolic 4, In contrast,
Randhir et al. 4 found a decrease in phenolic levels in
mungo beans seeds and this reduction was justified due to the
pigmentation loss in legumes when germination occurs.

DPPH inhibition activity also varied significantly where
DPPH for soaked + roasted sesame seeds contained 20.70
percent and in roasted sesame, it was 14.74 per cent while for
raw it was 13.45 percent. Oven-dried sesame seeds contained
14.48 percent soaked + roasted sesame contained 20.66
percent [ Oher B% reported that sesame seed had 27.2
percent DPPH inhibition activity. Similar results that ranged
from 14.10 to 20.66 percent 281,

Antinutritional factor of roasted and soaked + roasted
sesame seeds

Table 4: Antinutritional factor of roasted and soaked + roasted
sesame seeds (mg/100g)

Treatment Total phytic acid (mg/100g)
Roasted sesame 49,332
Soaked + roasted sesame 47.50°
CD (P<0.05) (2.69)

*Means having different superscripts within the column are
significantly different at p<0.05

The anti-nutrient factor of roasted and soaked + roasted
sesame seeds was determined in the study as phytic acid
shown in Table-4. Phytate was highest in roasted sesame seed
contained 49.33mg and soaked + roasted sesame seed
contained 47.5mg phytic acid per 100g all the values are
significantly different which showed that the soaked + roasted
treatment lowered the amount of phytic acid. Reduction in
phytic acid content may be attributed to increased synthesis of
phytase during germination and the subsequent increase in
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phytic acid degradation. Because germination is mainly a
catabolic process that supplies important nutrients to the
growing plant through hydrolysis of reserve nutrients,
reduction in phytic acid was expected as it was a primary
source of phosphorus and captions during the process 4. The
phytate contents of raw sesame seed was 47.98mg followed
by roasted and soaked + roasted sesame seeds were 46.61mg
and 45.59mg / 100g which was near to present findings %,
There was a significant decrease in phytic acid after soaked +
roasted treatment.

Conclusion

Sesame seeds being rich in so many nutrients like crude
protein, crude fat, carbohydrate, and energy also prevents age-
related degenerative diseases for successful aging. It is also a
good source of minerals and antioxidants. So, it can be
incorporated in the development of nutritious products for all
age groups of people to provide an adequate amount of
nutrients in an easy and affordable form and which can be
consumed as a snack as well as meal also. One can get highly
nutritive, cheap, and convenience bars.
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