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Garden cress (Lepidium sativum) is widely cultivated in hot temperate climates throughout the world for
various culinary and medicinal uses. It isloaded with nutrients and is an important source of iron, folic acid,
calcium, vitamin C, E and A. In the present study, garden cress seeds were quantitatively analyzed as whole
seeds and treated seeds (soaked+dried+roasted) for proximate principles, selected minerals and in-vitro iron
content. The analyzed values of ash, fibre, fat and protein content which were 4.95, 24.96, 9.72 and 26.31%
respectively in whole seeds reduced to 4.72, 23.34, 7.59 and 24.17% respectively in treated seeds. Treated
seeds had higher moisture and total carbohydrate content as compared to whole seeds. Calcium, potassium,
sodium and phosphorus content was assessed in whole (391.27, 1449.20, 24.63 and 613.17 mg per 100 g)
and treated seeds (239.37, 1328.00, 36.86 and 514.30 mg per 100 g) respectively. Soaking, drying and
roasting treatments led to 6.86, 11.05 and 49.41% increase for copper, zinc and sodium levels. Roasting of
garden cress increased the total iron content as well as in-vitro iron profile in treated seeds. The total iron,
ionisableiron, solubleiron and percent bio-availability of iron was analyzed higher in treated seeds and lesser
in whole garden cress seeds, i.e.,138.37 mg/100 g, 32.43 mg/100 g, 120.00 mg/100 g, 15.85% and 109.10
mg/100 g, 21.37 mg/100 g, 81.22 mg/100 g, 10.77% respectively. The study concluded that soaking, drying
and roasting treatments of garden cress seeds enhanced the bioavailability of different nutrients. Presence of
highiron, protein and fibre content and appreciabl e bio-availability of garden cress can increaseits utilization
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as afunctional food ingredient.
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INTRODUCTION

Garden cress (Lepidium sativum) also known as pepper
cress, is an annual herb, belonging to Brassicaceae family
and isnativeto Egypt and West Asiabut iswidely cultivated
in hot temperate climates throughout the world for various
culinary and medicinal uses (Malleshi, 2004). Garden cress
isafast-growing edible plant and commonly referred to as
‘Aliv’ in Marathi, ‘Halim’ in Hindi, and ‘Asali” in Malayalam
(Rahman, 2004). The crop ismainly cultivated for seeds. It
can be grown at all elevations, throughout the year, but the
best crop is obtained in the winter season (Wealth of India,

1962). Garden cress seeds are small, oval-shaped, pointed
and triangular at one end, smooth, about 3-4 mm long, 1-2
mm wide and reddish brown in color. A furrow present on
both surfaces extending up to two thirdsdownward, aslight
wing like extension is present on both the edges of seeds.
On soaking in water, seed coat swells and gets covered
with trangparent, colorless, mucilage with mucilaginoustaste.

Garden cress seeds are loaded with nutrition. They are
animportant source of iron, folic acid, calcium, vitamins C,
EandA. They arerich source of iron containing 100 mgiron
per 100 g. Garden cress seeds are high in calories. It has
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about 454 kcal and 33 gram of carbohydrate per 100 gram
with aprotein content of 25.3 grams. It is often given post-
partum to lactating mothers. Minerals like calcium,
phosphorusand vitaminslikethiamine, riboflavinand niacin
are abundantly present in cress seedsin addition to dietary
fiber (Gopalan et al., 2009). Itshigh nutritive value, low cost
and readily availability makes it possible for people of all
the sections of society to include in the diet and increase
nutritive value of their meal swithout increasing the expense
of their diet.

Garden cress seeds are loaded not just with protein, but
also linoleic and arachidic fatty acids. Since they contain
phytochemicals that resemble estrogen to some extent,
intake of these seeds helps to regulate menstruation and
stimulate milk productionin lactating mothers.Garden cress
seeds have the ability to speed up the metabolism and
increase thermogenesis. They are used as herbal medicine
to treat iron deficiency anemia. They are one of the richest
vegetarian sources of iron along with good bioavailability.
Consumption of up to 2 tsp/day of garden cress seedsalong
with vitamin C helps to boost the haemoglobin level over
time (Guptaand Singhal, 2011). Supplementation of garden
cress seeds incorporated ladoo has shown improvement in
the haemoglobin level and clinical signs and symptoms of
the selected moderately anaemic adolescent girls (Angel
and Devi, 2015). Garden cress seeds have shown to boost
milk production in nursing mothers. Often they are advised
to have garden cress seeds kheer or the laddoo. Because of
its high iron and protein content, it is often given post-
partum to lactating mothers.Garden cress seeds are widely
used in many traditional medicinal preparations including
cough syrups. Seeds are recommended for the dispersion
of chronic enlargement of spleen. Powder of garden cress
seedswith sugar isalso be used to curediarrhea, indigestion
and dysentery (Nadkarni et al., 1954). Garden cress seeds
show many medicinal properties such as antidiabetic,
hypocholesterolemic, antihypertensive, antidiarrheal,
antispasmodic and laxative activities. It also has fracture
healing, hepatoprotective, diuretic, and nephrocurative, and
nephroprotective, antinflammatory, antipyretic and analgesic
potential.

MATERIAL AND METHODS

Collection of M aterial: Garden cressseeds (Plate-1) were
collected in bulk fromlocal market.

Preparation of Sample
1 Whole garden cress seeds - Garden cress seeds were

sorted and cleaned to remove impurities and they were
ground in mixer and stored in airtight container.

Treated garden cress seeds - Garden cress seeds were
sorted and cleaned to remove impurities. Seeds were
soaked in water for 3 hours and drained the superficial
water. After that, seeds were dried in tray drier at
temperature of 60 °C and kept for drying until they were
completely dried. Then they were ground in mixer. The
flour thus obtained was roasted and stored in airtight
container.

The prepared samples were evaluated for various
nutritional characteristics. Data for nutrition analysis of
different parameters is reported as average of triplicate
determinations.

Proximate Analysis

Proximate principles were determined and computed on
dry weight basis according to AOAC (2005). The moisture
content of sampleswas determined by drying the samples
at 105 °C until a constant weight was obtained. Dried
samples were analyzed to determine the total nitrogen
content using micro Kjeldahl method. A conversion factor
of 6.25 was used to calculate protein content. The ash
content was determined by burning 2.5 g of oven-dried
sampleinacruciblein amufflefurnace at 550 °C for 8 hour.
The total lipids were isolated using the Soxhlet method.
Crude fiber was measured by digestion with 1.25%
sulphuric acid followed 1.25% of sodium hydroxide.
Carbohydrates content was determined by the difference
method.

Minerals Analysis

Thedried sampleswerewet digestedin 25 ml of diacid mixture
(nitric acid and perchloric acid; 9:4) as per method given by
Ranganna (2007). The digested samples were analyzed for
sodium, potassium and calcium by using Flame Photometer,
Model Mediflame 128 and for iron, zinc and copper, Atomic
absorption spectrophotometer, AAS-4129 was used.
Phosphorus was determined by spectrophotometer. In vitro
iron bioavailability (Rao and Prabhavati, 1978) were also
determined in samples.

Statistical Analysis

Mean and standard deviation were calculated for each
studied variable. Theinterpretation of dataso obtained was
done by analysis of variance (ANOVA) test. Level of
significance was accepted at p<0.05.
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RESULTS AND DISCUSSION

Proximate Composition

The data presented in Table 1 shows the proximate
composition of the whole and treated garden cress seeds
on dry weight basis. The percent moisture content of whole
seeds was analyzed as 4.82 and of treated seeds as 5.13
respectively which may be attributed to production of
mucilage during soaking treatment and itsretention later on
after drying. Soaking, drying and roasting of seeds had
significant effect on the selected parameters. Processing of
seeds i.e. soaking the seeds, draining of superficial water,
drying and further roasting decreased the ash, fat, fibre and
protein content and increase the moisture content as well
astotal carbohydrates. Values of ash, fibre, fat and protein
content analyzed 4.95, 24.96, 9.72 and 26.31% respectively
in whole seeds reduced to 4.72, 23.34, 7.59 and 24.17%
respectively after treatments. The percent reduction was
caculatedinlimitsof 4.64, 6.49, 21.91 and 8.13 respectively.
On contrary, treated seeds had higher moisture and total
carbohydrate content as 5.13 and 35.03% as compared to
whole seeds as 4.82 and 29.25% respectively. Percent
increase was calculated 6.43 and 19.76. The results are
supported by study of Mathews et a (1993) who reported
24.3 + 0.67% protein, 14.9 £ 0.79% fat, 55.4 + 1.8%
carbohydrate, 27.3 £ 0.43% acid detergent fiber and 35.7 £
0.82% neutral detergent fiber in L. sativum seeds. Andersson
et al. (1999) analyzed 19% protein, 20% crudefat and 40%
dietary fiber in L. campestre. Gokavi et al. (2004) found that
protein and fat were concentrated in endosperm whereas
dietary fibre, mineralsand carbohydratewerein bran fraction
of garden cress. The high protein, fat, dietary fibers, calcium,
phosphorous and iron contents in this seeds bring out its

Table 1: Proximate Composition (% Dry Weight Basis)
of Wholeand Treated Gar den Cress Seeds

Garden Cress Seeds

Parameters Percent CcD
Whole Treated Facrosse (p<0.05)

Moisture 4.82+0.09 5.1350.01 643 0.02

Ash 4.95+0.00 4.720.01 -4.64 0.08

Crude fat 24.960.02 23.3440.03 -6.49 0.26

Crude fiber 9.72+0.32 7.59+0.20 -2191 1.69

Crude protein | 26.31£0.03 24.17+0.02 -8.13 0.13

Cart:l;:;:j]dmte 29.25+0.27 35.03x0.22 19.76 1.89

Note: Data are expressed as the mean + standard deviation.

Table2: Mineral Compositions(mg per 100g Dry
Weight Basis) of Whole Seedsand Treated Gar den

Cress Seeds
Garden Cress Seeds

Copper 7.83+0.02 §.37=0 .01 6.86 0.06
Zine 9.77+0.00 10.85+0.01 11.05 0.05
Calcium 39127+000 | 239.37£0.15 -38.82 0.51
Sodium 24.6340.26 36.80+0.00 49.41 1.23
Phosphorus | 613.17£0.00 | 514.30=0.00 -16.12 1.56
Potassium | 1449.20+0.01 | 1328.00+0.02 -8.36 1.87

Note: Data are expressed as the mean + standard deviation.

high nutritive value which may be making it useful in post
pregnancy diets. Agarwal and Sharma (2013) studied garden
cress seeds and quantitatively analyzed whole, husk
removed, husk, roasted and microwave processed forms
for proximate principles. Their resultsreported that moisture
content was highest in husked garden cress seeds powder,
i.e.,, 6.01%, protein and fat content was highest in husk
removed garden cress seeds powder, i.e., 27.61% and 25%
respectively. Ashin value of 6.50% and total carbohydrates
of 38.11% were found highest in micro waved processed
garden cress seeds powder while fibre in value of 15.11%
found highest in roasted garden cress seeds powder.

Mineral Compositions

Themineral profile of whole and treated garden cress seeds
ispresented in Table 3. Scrutiny of datarevealed that both
whole and treated garden cress seeds are good sources of
minerals especially potassium, phosphorous and calcium.
The copper, zinc and sodium content of whole and treated
seedswere 7.83 mg, 9.77 mg, 24.63 mg and 8.37 mg, 10.85
mg, 36.80 mg per 100 g sample respectively and these
minerals were highest in treated garden cress seeds which
may be attributed to retention of minerals by the mucilage
present inside the seeds and aswell asby roasting treatment
which increase minerals content.Cal cium, phosphorus and
potassiumwere highinwhole garden cressseeds, i.e., 391.27
mg, 613.17 mg and 1449.29 mg per 100 gand dightly lessin
treated garden cressseeds, 239.37 mg, 514.30 mg and 1328.00
mg per100 g respectively. Treatment of seedsled to percent
increase of 6.86, 11.05 and 49.41 for copper, zinc and sodium.
On the other hand soaking, drying and roasting steps
involved in treatment to percent reduction of 38.82, 16.12
and 8.36 to value of calcium, phosphorus and potassium.
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Table3: Total, lonisable, Solublelron Content and Per cent Bio-Availability of Iron Content in Whole Seeds

and Treated Garden Cress Seeds
Garden Cress Seeds
Parameter
Whole Treated Percent Increase CD (p<0.05)

Total iron (mg/100 g) 109.10+0.06 138.37+0.02 26.82 0.24
[onisable iron (mg/100 g) 21.3740.09 32.4340.09 51.75 0.15
Soluble iron (mg/100 g) 81.22+0.00 120.00+0.00 47.74 0.04
Percent bio-availability iron (%) 10.7740.01 15.8540.01 47.16 0.03

Note: Data are expressed as the mean + standard deviation.

There was significant difference found in whole seeds and
treated seeds with regard to all reported mineral content.
The results are in lines with the findings of Gokavi et al.
(2004) who analyzed more phosphorus (652 mg/100 g)
content in endosperm of garden cress than whole meal.
However, calcium content was found morein bran (556.32
mg/100 g) as compared to endosperm and whole meal.
Muhammad et al. (2012) found themineral contentsin garden
cresswhich arein agreement with the present study. Gopalan
et al. (2000) reported 377 mg calcium and 723 mg
phosphorous in L. sativum. The difference between the
reported values and the val ues obtained in the present study
may be attributed to the varietal variations and also to the
agronomical conditions. All the fractions have low sodium
and high potassium content which makesit beneficial asan
ingredient in health foods. High potassium diet is
recommended for athleteswho areinvolved in hard exercise
and also for disordersrelated to high blood pressure (L uft,

1987).

Total, lonisable, Soluble lIron Content
and Percent Bioavailability of Iron
Content

Table 3 depictsthetotal iron, ionisable, solubleiron content
and percent bioavailability of ironinwhole seedsand treated
garden cress seeds. Soaking, drying and roasting treatment
of garden cress had significant effect on analyzed
parameters.

Thetotal, ionisable and soluble iron content of 109.10,
21.37 and 81.22 mg per 100 g enhanced to valuesof 138.37,
32.43 and 120.00 mg per 100 g respectively. Percent increase
of 26.82, 51.75 and 47.74 was cal cul ated thereafter. Percent
bio availability of iron analyzed as 10.77% increase to
15.85% with percent increase of 47.16 by the simple step of
processing. Statistically significant difference was found
between whole and treated seedsfor total iron and in-vitro
iron profile. Processing of seeds led to considerable
deviations. The results were confirmed by the findings of

Plate1: Garden CressPlant and Seeds
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Parmar (1996) and Reddy et al. (1997) on solubleiron content
of different wheat varietiesthat ranged between 1.32t0 2.30
mg/100 g. Gopalan et al. (2000) reported 100 mg iron per 100
gof ironinL. sativum. Das et al. (2005) determined thein
vitro availability of iron and found that rice had total iron
content of 0.61 mg/100 g, and ionisableiron as29.50%. The
total iron content of L. sativum |leaves was determined as
63.47+5.27 mg/100 g on dry weight basis by Hassan et al.
(2011). Kaur (2011) reported percent bioavailability of some
selected legumes in the range 2.49 to 3.94%. The study
done by Agarwal and Sharma(2012), analyzed thetotal iron
content of 127.10 mg/100 gin roasted garden cressfollowed
by husk removed (121.46 mg/100 g), microwaved (117.65
mg/100 g), whole(112.66 mg/100 g) and husked seeds (73.03
mg/100 g). The processing techniques viz. soaking and
germination could increase the bioavailability of iron by
5.24% and 37.17% respectively, in niger seeds sample
(Baranwal and Bhatnagar, 2013) in germination treatment
leaching of anti-nutritional content cause increase
bioavailability of niger seeds.

CONCLUSION

It can be concluded that garden cress seeds are rich source
of protein, dietary fiber and minerals along with better
biocavailability of iron. Household processing (soaking,
drying and roasting) increased minerals content of seeds.
Garden cress seeds can be used as food supplement in
human diet asit contains considerable amounts of iron and
calcium. Presence of low carbohydrates, high mineralsand
better iron bioavailability would increase its utilization.
Garden cress seeds with high nutritional value can be
exploited therefore as afunctional food ingredient.
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