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Abstract

Background and Objective: For potential detoxifying capacity of Trapa spp., increasing attention has
been paid to the nutritional and pharmacological values for clinical purposes.

Materials and Methods: Nutritive components and minerals of fresh water chestnut kernel were
estimated by standard methods whereas the total phenolic and flavonoids by spectro-photometrically.
The antioxidant activity was evaluated using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical
scavenging method and the ferric reducing antioxidant power (FRAP) assay.

Results: In fresh seed kernel ofeight genotypes protein, carbohydrates, fat, fiber and minerals content
varied from 2.79+0.13-3.90+0.19%, 22.79+0.94%-25.63+0.77%, 0.38+0.02-0.50+0.04%, 1.76+0.05-
2.02+0.09%and 1.42+0.25-2.08+0.06%, respectively. The total phenolic and flavonoid contents ranged
from 340.81+10.16 to 651.56+18.44 mg GAE/100 g FW and 76.64+1.43 to 147.68+2.85 mg QE/100 g
FW respectively. The commercial cultivars, Bihar Large Red had the highest DPPH and FRAP values
389.34+£6.92 mg AEAC/100 g FW and 248.22+8.2 mg AEAC/100 g FW, respectively. However, the
DPPH activities of Green Spineless (387.70£11.93 mg AEAC/100 g FW) was at par with Bihar Large
Red and FRAP values of former was 211.80+£6.5 mg AEAC/100 g FW and acquired 2nd rank. Higher
phenolic content was associated with higher DPPH scavenging activity in fresh water chestnut kernel.
Furthermore, high K/Na ratio and total of cations (Ca?*+Mg>*) content of fresh kernel were promising
for controlling B.P. and obesity.

Conclusions: For having more plentiful nutritional, phyto-chemicals and antioxidant components water
chestnut may be considered as nutrient dense high value medicinal super food.

Keywords: Water chestnut, protein, fat, fiber and anti-oxidant

Introduction

Water chestnut, a rootedand beautiful floating aquatic herb, belongs to the family Lythraceae
or Trapaceae has three different species like T. bispinosa, T. natans and T. quadrispinosa or
T. bicornis. Nutritional and medicinal qualities of Trapanatans have beenrecognized in India,
China, Hong Kong, Malaya, Thailand, and Russia [!. Fresh kernel is well known for its high
water content (80.0%) 2, protein (1.87%) and TSS (7.0-8.0%) Bl. According to Adkar et al.,
4 and Alfasane et al., ¥ protein and carbohydrate content of fresh water chestnut are
4.40%and 22.3%, respectively. Water chestnuts are excellent source of crude fiber [green
genotype 2.13%and red genotype 2.27%] '°L Tt is also a fair source of Vitamin B along with
Ca, K, Fe and Zn 81, Water chestnut kernel flour is generally consumed as a nutritious diet
on the fasting days, in Indian traditional festival “Navratri” Pl, Water chestnut fruits are
antibacterial " and anti inflammatory !'!l and anti diabetic "'>!3), Water chestnuts are
cholesterol and gluten free and have cooling and detoxifying effects. Besides carbohydrates
and protein, water chestnut kernel contained high amount of flavonoids and antioxidants 4],
Antioxidant potential in plants is mainly due to the redox properties of phenolic compounds,
which act as hydrogen donors, singlet oxygen quenchers and reducing agents ', According
to Bogucka-Kocka et al., ['®! antioxidant activity of poly-phenols may act as scavenging and
reducing agent, cofactors of enzymes catalyzing oxidative reactions, terminate radical chain
reactions, inhibit enzyme oxidizes, and stabilize free radicals in cell. Antioxidants such as
polyphenols are important for the maintenance of health and effective against cardiovascular
diseases and cancer by preventing oxidative stress 171,
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Water chestnut (Trapanatans) possess strong antioxidant,
antimicrobial and anticancer activities, which have been
attributed to their bioactive components, such as
polyphenols, flavonoids and alkaloids '], Of late, there
has been a lot of attention to polyphenols, owing to their
antioxidant capacity, and free radical scavenging, and
beneficial effects on human health ?°. According to
Wollgast et al., and Scalbert et al., 2'*?1 poly-phenols are
very complex group of molecules present in plants. Several
compounds can be identified under the term “polyphenols”;
these include mainly phenolic acids and flavonoids %3,
Based on some clinical and epidemiological report, an
international interest has been raised on dietary poly-
phenols for their considerable role in the prevention of
various degenerative diseases ?!l. Water chestnut extracts
are also reported to have high inhibitory activity against
glycolytic enzymes such as amylase that inhibits blood
glucose elevation and a unique feature of reducing insulin
secretion and hence can be effective food additives in
managing type 2-diabetes > Therefore, the present study
was conducted with a view to know the exact nutritive
values and anti-oxidant potential of water chestnut for
human health, the possible role as detoxifying agent
clinically and to augment awareness regarding water
chestnut consumption as a medicinal food among health
conscious people.

Materials and Methods

Plant materials

The experiment was conducted in ICAR-RCER, Research
Centre for Makhana, Darbhanga, during 2018-19. The
genotypes under study were Balia Red (G-1), Bihar Large
Red(G-2), Bihar Small Red (G-3), Green Spine(G-4), Green
Spineless (G-5), Lucknow Green (G-6), Orange Spineless
(G-7) andRed Spineless (G-8). Three samples of each
genotype of water chestnut collectedfrom farm field and
washed, peeled and fresh water chestnut kernels were
analyzed in following characters.

Proximate composition

Nutritive properties including moisture, ash, crude fat, and
crude protein contents were determined by AOAC methods
(251 Crude protein was analyzed using Kelplus Elite Ex
Micro Kjeldahl method using conversion factor 6.25.
Carbohydrates (by difference)%weight was determined as
followed by the method of Gopalan et al., 1. Total dietary
fiber (TDF were determined by digesting the sample with a-
amylase (AOAC method 991.43). All the biochemical
analyses were carried out in three replications using fresh
water chestnut kernel.

Minerals estimation

Minerals content (N, P, K, calcium, magnesium, sulphur,
sodium, iron, zinc, copper and manganese), Samples of
fresh water chestnut kernels were washed initially using tap-
water followed by dilute hydrochloric acid (0.05 N) and
finally with double-distilled water. The samples were then
dried in an air oven at a temperature of 655 °C till the
weight remained constant for three consecutive days. The
dried samples were then ground and passed through a 80-
mesh sieve (180 pm) to be used for analysis of minerals. All
above cited minerals were estimated by ! with an atomic
absorption spectrophotometer (Analyst 100, Perkin Elmer,
and Norwalk, CT, USA) and expressed as mg mineral/100 g
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FW forindividual elements. All mineral values were added
to get total minerals content and expressed as per cent.

Estimation of total poly-phenolic

In fresh water chestnut kernel, levels of phenolic content are
varied with different genotypes and were expressed in terms
of Gallic acid equivalent (GAE). Total phenolic content in
water chestnut kernel was measured by following Folin-
Ciocalteu method *®! with slight modification *”. A 0.25
mL aliquot of the extract obtained above was mixed with
0.25 mL of the Folin-Ciocalteu reagent and 2 mL of
distillated water. After 3 minutes at room temperature, 0.25
mL of a saturated sodium carbonate (Na,CQOs3) solution was
added and the mixture placed at 37 °C in a water bath for 30
minutes. Absorbance of the mixture at 750.0 nm was then
recorded. A calibration curve was established from a serial
dilution of Gallic acid for estimating the total phenolic
content in the samples. Concentration of total phenolic
compounds was expressed as mg of Gallic acid per 100 g of
fresh matter of water chestnut kernel (mg GAE/100 g FW).

Total flavonoid

Total flavonoid content in water chestnut kernel was
determined by aluminum chloride colorimetric assay ?%,
The absorbance of the final product was measured at 517.0
nm and the standard curve was prepared from different
concentrations of quercetin and expressed as mg QE/100g
FW.

Antioxidant activity

Antioxidant activity of the water chestnut fresh kernel
samples was determined using two assays, viz. 2,2-
diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging
activity and ferric reducing antioxidant potential (FRAP).
Both assays are highly reproducible, accurate, and simple
and can be rapidly performed 239,

Extraction

Sample extraction for both DPPH and FRAP assays were
carried out using 80%methanol. One gram of fresh water
chestnut kernel sample was homogenized with 20 ml of
methanol (80%) in a pestle and mortar, and centrifuged at
4000 rpm. Supernatant was collected which was to be used
for measuring the antioxidant activity. The pellet was again
homogenized with 10 ml of methanol (80%). The
procedures were repeated for 2-3 times to make volume up
to 50 ml.

DPPH radical scavenging activity assay

Anti oxidant activity of was measured by DPPH radical
scavenging ability *!1, The assay was based on the reduction
of DPPH radicals in methanol by anti-oxidants,which cause
a reduction of absorbance at 517.0 nm. The decrease in
absorbance withsample addition was used for calculation of
anti oxidant activity of the sample (fresh water chestnut
kernel).

Ferric reducing antioxidant power (FARP)

This is based on the reduction of colorless ferric complex
(Fe**tripyridyl-triazine) to blue color ferrous complex
(Fe**tripyridyl-triazine) by the action of electron donating
antioxidant to low pH B2 Anti-oxidant activity was
calculated by measuring the change in absorbance at 593.0
nm. A standard curve using different concentration of
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ascorbic acid20-100 mg was also developed and results
were expressed as mg ascorbic acid equivalent antioxidant
capacity (AEAC/100 g FW) for both the assay.

Statistical Analysis

The Analysis of Variance (ANOVA) was employed to
compare means between genotypes through the RBD test,
with a significance level of 0.05. Results were expressed as
mean of triplicate measurements (replications)+SD.
According to SAAS 33 significant value was measured with
in column for each characters and mean separation for the
genotypes through CD value.

Results

Nutritive properties

Data pertaining to Table-1 reflected that the weight of water
chestnut kernel (WCK) varied from genotype to genotype.
Green Spineless genotype had the highest kernel weight of
52.33+0.36 g/100g fruit. This genotype is popular for fresh
as well as dry nut production in India. The effect of different
cultivars on proximate composition of WCK is shown
inTable-2. A close perusal of the Table-2also revealed that
the genotype Green Spineless had the highest protein
content of 3.90+0.19%and the moderate carbohydrates of
25.23+0.44%on fresh weight basis. According to the results,
the highest fat content of 0.50+0.04%was observed in the
genotype Balia Red, which was very small fruit indeed and
not commercially cultivated or exploited in India. The
Green Spineless genotype also possessed the maximum
fiber content of 2.02+0.09%. The minerals content of
different water chestnut were varied from 1.42+0.25%in
Balia Red to 2.08+0.06%in Green Spineless which was at
par with Bihar Large Red (1.97+0.10%). The prolific bearer
genotype Green Spineless had moderate fat (0.42+0.03%)
and the highest ash content of 1.43+£0.05%. The moisture
content of water chestnut kernel ranged from
63.65+1.97%in Green Spineless to 66.59+3.01%in Orange
Spineless, which was a mutant genotype of water chestnut at
RCM, Darbhanga, India.

Total phenolic and flavonoid

Free radical scavenging of phenolic compounds is an
important property underlying their various biological and
pharmacological activities. In our present study, data of Fig-
1 elaborated that the highest total phenolic content was
found in genotype Bihar Large Red (651.56+20.18 mg,
GAE/100 g FW) followed by Green Spineless
(615.50+18.44 mg GAE/100 g FW). Furthermore, the
highest flavonoid was observed in fresh water chestnut
kernel (147.68+2.85 mg QE/100 g FW) of Green Spineless
genotype and data were more consistent than that of Bihar
Large Red (147.68+10.79 QE/100g FW).

Antioxidant properties

A close perusal of the Fig-2 depicted that all DPPH values
were greater than the FRAP values. Regarding
quantification of antioxidant, the commercial cultivar Bihar
Large Red had the highest DPPH and FRAP values of
389.34+6.92 mg AEAC/100 g FW, and 248.22+8.20 mg
AEAC/100 g FW, respectively. The Green Spineless
genotype had statistically similar value of DPPH
(387.7+11.93 mg AEAC/100 g FW) to Bihar Large Red but
FRAP values were not at par and acquired second rank
(211.8+6.50 mg AEAC/100g FW). Green Spineless
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showing FRAP value of (211.8+6.50 mg AEAC/100g FW),
which was at par with Red Spineless cultivar
(210.80+6.47mg AEAC/100g FW). The DPPH activity and
FRAP values were showed highly significant (p<0.05)
through mean separation technique. Moreover, the results of
this study revealed that the DPPH radical scavenging
activity expressed the lowest in Orange Spineless among the
other (rest of the) genotypes. In DPPH radical scavenging
assay, hydroxyl benzoic acid acts as a weak scavenger of
DPPH radical. The highest FRAP value was found in Bihar
Large Red (248.22+8.20 mg AEAC/100 g FW). The another
important variety Red Spineless exhibited moderate FRAP
value (210.8£6.47mg AEAC/100g FW,) which was at par
with Green Spineless cultivar (211.80+6.50 mg AEAC/100g
FW) and acquired second rank.

Important nutrient elements

It was evident from table-3 that the mineral contents Na, K,
Ca”and Mg?>* in fresh flesh/seed ranged between
17.9242.77-22.72+47.08 mg/100 g,  109.89+10.19—
207.06+14.59 mg/100 g, 77.69+0.89- 187.98.75+14.93
mg/100g  and  32.24+7.85-46.96+1.89 mg/100 g,
respectively. Low level of sodium was observed in Green
Spineless (17.92+2.77 mg /100 g) as compared to spine
once. High level of K (207.06+14.59 mg/100g)was observed
in Green Spineless followed by Red Spineless (161.99+8.31
mg/100 g) and Orange spineless (144.51+12.11 mg/100 g).
The highest Ca?*(187.98+14.93 mg/100 g) and
Mg?*(46.96x1.89 mg/100 g) content were found in Green
Spineless genotypes.

Discussion

Mineral content

The nutrient status of different water chestnut was
investigated in the fresh water chestnut kernel as it is
consumed in India as fresh. Data from our investigation
supports the assumption that the level of different nutritional
component like protein and carbohydrates and fat etc.
changes according to different cultivars and their growing
practices.  Significantly higher amount of protein
andmoderate carbohydrates were found in Green Spineless
3.90+0.19%and 25.23+0.44%, respectively, on fresh weight
basis. The findings were corroborated by Gopalan et al., '®
when they estimated nutritive values of different nuts. The
water chest cultivar Balia Red showed the highest fat
content of 0.50+0.04%. The similar findingwas also
obtained by Faruk et al., . Crude fiber of the fresh water
chestnut kernel was found to be 0.72%slightly more than
reported in Chinese water chestnut as reported by Khare 34,
The findings were corroborated by the findings of Puste 2!
and Faruk et al., %), Our findings regarding fiber and mineral
and ash content of Green Spineless cultivar of water
chestnut, as indicated by itssize and less water content
supported its hardiness and solid kernel structure. Despite of
sufficient moisture content, the fresh kernel of water
chestnut Bihar Large Red also had appreciable amount of
protein, carbohydrates, fat, fiber and minerals.

Total phenolic and flavonoid

In our present study, The Folin—Ciocalteu method was used
to determine the total polyphenol content of different water
chest nut cultivar. The results are shown in Figure 1. The
cultivar Bihar Large Red showed the highest content of
poly-phenols (651.56+20.18 mg, GAE/100 g FW) followed
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by Green Spineless (615.5£18.44GAE/100 g FW) and
finally Orange Spineless (340.81+10.16 GAE/100 g FW).
Our investigation showed a significantly higher amount of
total phenolic content in Bihar Large Red cultivar which
might be due to its presence of spine in seed coat which
could accumulate higher amount of alkaloids for defense
mechanism. Green Spineless cultivar had relatively lower
total phenolic content. Phenolic content of other edible nuts
were also observed by Abe et al., | ¥ in cashew nut (raw),
peanut raw and pecan nut raw were 381+6 mg GAE/100
gFW, 597+6.0 mg GAE/100 gFW and 703+44 mg
GAE/100g FW, respectively. Water chestnut contained a
great quantity of antioxidants, such as flavonoids, flavones,
and total phenol contents [36]. Phenolic extracts have been
reported to retard lipid oxidation in oils and fatty foods 7]
and decrease the risk of heart diseases by inhibiting the
oxidation of low-density lipoproteins. During early growing
stage, phenolic and flavonoids content of water chestnut
seed were more, and then gradually decreased up to the
harvesting. In the light of these above research results, it can
be said that flavonoid in fresh water chestnut kernel were
valuable and varied from Orange Spineless (76.64+1.43 mg
QE/100 g FW) to Green Spineless (147.68+2.85 mg QE/100
g FW) at harvesting stage. This result was inconformity with
the findings of Shafi et al., ¥ and they reported that water
chestnut dry flour had higher flavonoid contents of 1.92 g
QE/1000 g or 192 mg/100 DW. Our results showing
asimilarly high flavonoidcontent in cvs. Green Spineless and
Bihar Large Red. According to Chiang et al., and Elhamirad
et al., ¥ one of the major flavonoids present in water
chestnut flour was quercetin and they also reported that
quercetin to have higher values of standard coefficient (Qs).
As a stable flavonoid, a measure of antioxidant activity even
at higher temperatures (140-180 °C) was constant
(unchanged). An improved retention of antioxidant activity
in water chestnut even at higher temperatures can be due to
hydroxylation of quercetin (B-ring).

Anti-oxidant

Antioxidants are mainly defined as polyphenolic compounds
that can delay, inhibit, or prevent the oxidation of oxidizable
materials by scavenging free radicals (ROS) and
diminishing oxidative stress of the cell *!. The reducing
capacity of a compound may serve as indicator of its
potential antioxidant capacity “?!. In our studied materials of
different water chestnut fresh kernels, we found higher
amount of phenolic compounds, free radical acceptors and
chain breakers which indicated their strong therapeutic
potential as an antioxidant substance. Hence, water chestnut
has potential application to reduce oxidative stress with
consequent health benefits through inhibition of lipid
oxidation and oxidation of other molecules by rapid
donation of hydrogen atom to free radicals . DPPH
radical scavenging activity is associated with high phenol
content. Furthermore, the DPPH free radical, can receive
easily an electron or hydrogen from antioxidant molecules
to become a stable diamagnetic molecule !, In DPPH
radical scavenging assay, hydroxyl benzoic acid acts as a
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weak scavenger of DPPH radical 4. We observed that
water chestnut cv. Bihar Large Red had the highest DPPH
and FRAP values; this might be due to reduce ferric ion and
the high chlorogenic acid content. Indeed, a previous study
supported a strong relationship between ferric reducing
power activity and chlorogenic acid content !, We found
that cv. Green Spineless cultivar had significantly similar
value of DPPH as that of Bihar Large Red. Cultivar Green
Spineless had also higher mineral content which might
involve in different enzymatic reaction and could
facilitate/accelerate toscavenge ROS (Reactive Oxygen
Species) through DPPH activity in cell. In lotus seed, Kim et
al., ¥ reported that the HANN exhibited strong free radical
scavenging activity as evidenced by the low IC (50) value in
DPPH (1,1-diphenyl-2-picryl hydrazyl) was 612.0+0.41 mg
/100g DM. The presence of anti-oxidant in water chestnut
was also noticed by Kachre et al., ®* and Karmakar et al.,
471 Antioxidant present in water chestnut inhibited
increased lipid peroxidation and restored glutathione
peroxidase and catalase activities in cerebral cortexas
compared to ageing accelerated control group 8/, DPPH-
radical scavenging activity and tyrosinase inhibition activity
were also estimated by Leong et al., * in lotus nut. DPPH-
radical scavenging activity were also noticed by Haleema et
al., " in makhana pop, Lee et al., ! in makhana seed and
Al Doghaither et al., "2 in brewed coffee.The ferric
reducing antioxidant power confirmed that the Orange
Spineless showed the lowest antioxidant activity and we
found the difference between Bihar Large Red and Green
Spineless /Red Spineless being the antioxidant activity
highest in Bihar Large Red (Fig-1).

Important nutrient elements

In human nutrition, K/Na ratio and total of Ca** and Mg*
content have important role regarding control of B.P and
obesity. Table-3 shows that the mineral content of different
cultivars presented the highest values for Na, K, Ca®* and
Mg?*. The eight genotypes assessed showed similar
concentration of K,Ca and Mg?*presented the highest value
on Green Spineless. The most abundant macro-element was
K in agreement with previous reports . The mineral
contents varied between 17.9242.77-22.74+7.08mg/100g,
109.89£10.19-207.06+14.59 mg/100 g, 77.69+0.89 -
187.98+14.93 mg/100 g and 32.24.61+7.85-46.96+1.89
mg/100 gfor Na, K, Ca?* and Mg?* respectively. Generally,
Spineless cultivar contained the highest concentration of
Ca*and K and lowest in Na content. Green Spineless
cultivar had the highest Mg>*content, followed by both the
spineless and spine genotypes. In our study, the
concentration of these minerals was a little bit higher
according to the results showed in Table 3 due to better
adaptation of Green Spineless and Bihar Large Red at
Darbhanga, Bihar condition, and we only found difference
on Na content being this value higher in Lucknow Green
(22.74+7.08 mg/100 g). Our results are similar to the results
obtained by Adkar et al. ¥ but less than the content
published by Faruk et al, [,
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Table 1: Physical characteristics of different water chestnut genotypes at RCM, Darbhanga.

Genotypes Kernel weight / 100 g fruit Skin weight/ 100 g fruit Appearance of kernel
Balia Red 49.32+0.39¢ 50.68+0.39¢ Triangular, Soft
Bihar Large Red 51.83+0.30% 48.16+0.30" Triangular, Semi-hard

Bihar Small Red 47.31+0.54¢ 52.7940.55° Triangular, Soft
Green Spine 42.55+0.31" 57.45+0.55* Triangular, Hard
Green Spineless 52.3340.36* 46.50+0.30" Oval, Semi-hard
Lucknow Green 50.35+0.30¢ 47.67+£0.37¢ Triangular, Semi-hard
Orange Spineless 50.79+0.94¢ 49.42+0.19¢ Oval, Soft
Red Spineless 51.31+0.324 48.60+0.32¢ Oval, Soft
CD (5%) 0.249 0.242 ..

*Results were expressed as mean of triplicate measurements+ SD. Mean in the same column with commo

significantly different (p< 0.05)

Table 2: Nutritional quality of different water chestnut fresh kernel.

n letters are not

Genotypes Carbohydrate (%) |Protein (%)| Fat (%) | Ash (%) |Fiber (%)|Minerals (%) | Moisture (%)
Balia Red 25.43+0.76° 3.22+.15¢ | 0.50+0.04% |1.10+0.02¢|1.76+0.05¢| 1.42+0.25¢ | 64.95+2.74%
Bihar Large Red 25.63+0.77* 3.27+0.16¢ [0.46+0.04*|1.3240.03¢|1.85+0.07¢| 1.9740.10* | 64.20+2.16*¢
Bihar Small Red 24.03+0.72¢ 2.79+0.13" [0.43+0.02"¢|1.24+0.03%|1.80+0.06¢| 1.67+0.08° | 64.44+2.63
Green Spine 23.23+0.69" 2.90+0.14" |0.4340.03%|1.20+0.03°(1.92+0.08"| 1.50+0.06¢ | 65.65+2.16®
Green Spineless 25.23+0.44°¢ 3.90+0.19* | 0.42+0.03" | 1.43+0.05%|2.02+0.09%| 2.08+0.06% 63.65+1.97¢
Lucknow Green 24.10+0.73¢ 2.82+0.142 0.44+0.03|1.23+0.04%|1.78+0.06¢| 1.73+0.08™ | 64.44+1.85
Orange Spineless 22.79+0.948 3.33+0.16° [0.44+0.05|1.16+0.037{1.91+0.08*| 1.77+0.08> | 66.59+3.01?
Red Spineless 23.4340.70° 3.48+0.17° | 0.38+0.02¢ | 1.35+0.05°|1.80+0.06¢| 1.83+0.09" | 65.40+2.62°
CD(5%) 0.183 0.034 0.076 0.020 0.024 0.112 0.941

*Results were expressed as mean of triplicate measurements+ SD. Mean in the same column with common letters are not
significantly different (p< 0.05).

Total phenolic and flavonoid content of water chestnut
genotypes

700

500 -

m Total Phenolics (mg
ano - GAES100g FW)

® Total Flavonoids (mg
300 - QESLOD FW)

100 -

0 T : T |
Balia Red Bihar Bihar Green Green Llucknow Orange Red
Large Small Spine Spineless Green Spineless Spineless
Red Red

Fig 1: Total phenolic and flavonoid content of water chestnut genotypes grown in RCM Darbhanga.

*Results were expressed as mean of triplicate measurements+ SD. Means are significant at P<0.05 following RBD.
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Antioxidant activity of fresh water chestnut kernels of different
eno 5
450 genotype
400
350 T
200
250 -
B Antioxidant activity by
200 DPPH, mg AEAC/100g PN
150 -
® Antioxidant activity by
FRAP, mg AEAC/100g PW
100
50 -
o -
Balia Red Bihar Bihar Green Green Lucknow Orange  Red
Large  Small Spine Spineless Green SpinelessSpineless
Red Red

Fig 2: Antioxidant activity of fresh water chestnut kernels of different genotypes.
*Results were expressed as mean of triplicate measurements+ SD. Means are significant at p<0.05 following RBD.
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Table 3: Important nutrient elements in water chestnut genotypes

Genotypes Na (mg/100 g) K(mg/100 g) Ca(mg/100 g) Mg(mg/100 g)
Balia Red 21.11+2.86% 129.81+12.80° 116.05+5.30¢ 32.2447.85¢
Bihar Large Red 20.98+4.92¢ 135.79+11.98¢ 117.82+11.93¢ 33.3544.26°
Bihar Small Red 22.55+2.392 114.36+10.218 105.53+15.32¢ 40.55+6.31°
Green Spine 21.7243.04% 109.89+£10.19" 77.69+0.89¢ 40.02+4.07°
Green Spineless 17.92+2.77° 207.06+14.59* 187.98+14.93* 46.97+1.89°
Lucknow Green 22.74+7.08* 119.20+15.31f 114.84+7.17¢ 42.74+4.03?
Orange Spineless 18.5940.65° 144.51+12.11°¢ 131.86+1.76" 38.63+8.86%
Red Spineless 18.95+1.92° 161.91+£8.31% 138.7849.13% 40.3849.05°

CD 1.86 3.51 8.50 5.18

*Results were expressed as mean of triplicate measurements+ SD. Mean in the same column with common letters are not significantly
different (p< 0.05).

Conclusion

In this study, the effect of cultivars on nutritional and
phenolic composition as well as antioxidant activity was
described. Water chestnut fresh kernels were very rich in
carbohydrates, protein, fat and fiber content. Bihar Large
Red and Spineless Green and Spineless Red genotypes of
water chestnut had valuable anti-oxidant content measured
as AEAC equivalent. DPPH radical scavenging activity was
associated with high phenol content. Therefore, water
chestnut kernel powder could be used as potential
detoxifying agent clinically for human health and may be
recognized as a medicinal food among health-conscious
people due to having low fat and gluten with high minerals
and antioxidant content.

Significant Statement

The fresh kernel of water chestnut (7Trapa natans L.)
possessed various nutritional, phyto-chemicals and
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