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Beta Vulgaris is very nutritious vegetable as it ranks 10th most powerful vegetable with respect to
antioxidants and total phenolic compounds. As it contains some nutrients (Moisture, Carbohydrate,
Total Ash, Crude Fiber, Folate, Iron, Calcium, phosphorus) antioxidants (Betaine and Vitamin C )
and antinutrients (Oxalic Acid and Saponins). In this study, we have formulated some VAP from
beetroot by using different methods of cooking. The objective of this study was to investigate the
effect of different cooking methods on nutrients, antioxidants, and antinutrients by using standard
methods (AOAC 1995, AOAC 1998 etc.) of analysis. The result showed that while formulating VAP
of beetroot the nutrient, antioxidants, and antinutrients values were differed such as some value-added
products of beetroot having highest nutrient contents as beetroot salad ( ash 7.34,folate 0.69, calcium
116,phosphorus 39.40), beetroot sabji ( moisture 89.68), beetroot pickle (fiber 1.67) and beetroot jam
(iron 8.43) and some nutrients are low in this VAP of beetroot such as beetroot sabji (carbohydrates
6.78), beetroot jam(ash 0.27) and beetroot biscuit (carbohydrates 7.34, folate 0.0, iron 4.45 and
phosphorus 39.86). In this VAP of beetroot some antioxidants were the highest value such as beetroot
salad (betaine 126) and beetroot pickle (vitamin C 8.15) but beetroot biscuit have lowest antioxidants
value such as betaine (14.7) and vitamin C (5.16). The mean value of antinutrients oxalic acid and
saponins were highest in fresh beetroot.
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INTRODUCTION
Vegetables and fruits are extremely important for human
consumption because it is the best sources of nutrients and
non-nutritive food constituents as well as for the reduction in
disease risks.1 Accordingly, fruits and vegetables become more
important in the human diet as they are " functional foods "
which are capable to preventing and protecting from several
chronic diseases as a result of their photochemical contents.2, 3
Beetroot (Beta Vulgaris) is the taproot portion of the beet
plant. It belongs to Chenopodiaceae family and having several
varieties with bulb coolers ranging from yellow to red. 4 The
leaves of beetroot have been eaten from since before written
history but beetroot was firstly recognized by French by 1800's
and the ancient Babylonians were the first which are using the
beetroot for various applications.5 In recent years, beetroot
(Beta Valgaris) also known as red beet, chard, spinach beet,
sea beet, garden beet, white beet and Chukander (in Hindi) has
attracted much attention as a health promoting functional food.
4,5
The optimum time for beetroot cultivation is June to
November. The minimum soil temperature for beet
germination is 5 oC, with an optimum range of 10 to 30 oC but
an optimum temperature of 30 oC and a maximum temperature

of 35 oC. Beetroot require a cold period of two weeks at 4 to
10 oC longer to initiate flowers. But it can also tolerate frosts
and mild freezes. For rapid development of root it required
abundant rainfall, nitrogen fertilizer and high temperatures
which leads to white rings in the interior of the beetroot.
Beetroot produced in the wide variety of soils but deep, welldrained loam and sandy loams are considered the best. It is
small-sized herbaceous plants. It must be propagated mainly
through seeds. The germination of seed usually takes 10 to 24
days. The seeds are sown at a depth of 1 to 3 cm, ideal
condition it can occur in less than 10 days. The beetroot should
be stored by cutting the leaves and it should be cut 50 mm
above the root. Beetroot is very nutritious vegetable because it
contains no fat, very few calories and it is a great source of
folate, calcium, magnesium, potassium, sodium and fiber
etc.6,7 It ranks 10th most powerful vegetable with respect to
antioxidant and total phenolic content.8 Beetroot also contains
appreciable amount of nitrates and nitrites which are in the
form of free radical scavenging compound and it prevent
active oxygen-induced free radical mediated oxidation of
biological molecules.9 It contains 250 mg/Kg of nitrate in fresh
beetroot.7 Beetroot also contains highly bioactive pigments
known as betalains.10,11 It is water-soluble nitrogen-containing

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 12, pp.2756-2763, December, 2017

compound and it is divided into two subclasses: betacyanins
(red-violet pigments) and betaxanthins (yellow-orange
pigments ).12 Colour is the main characteristic of any food item
as it enhance the acceptability of any food. Recently, there is
increasing awareness in people towards natural dyes, the secret
behind the preference for naturally derived colorants is that
they are not harmful and they also have good quality
comparing with synthetic colorants as they tend to impart the
undesirable taste of the food and it is also harmful to human
beings.13 Beetroot is also rich in some active compounds such
as carotenoids, saponins, glycine, betaine, and flavonoids.8 In
addition to health benefit compounds, beetroot also contain the
significant amount of antinutrient oxalic acid. It is a strong
metal chelator which interferes with the absorption of iron and
calcium metabolism and can lead to the formation of
nephrolithiasis.10
Beetroot having some therapeutic
importance such as anti-inflammatory, antihypertensive,
anticancer,, hepatoprotective etc.3 The cellulose present in
beetroot act as bulk residue, as it increases peristalsis and eases
the passage of stool, hence it is useful to prevents habitual
constipation.14
There are several studies which are
documenting that the mechanical and metabolic muscle
damage intense exercise which induces short-term oxidative
stress. It considered that application of beetroot or beetroot
juice during exercise it serves as a useful model to provide
better strength. 7,15 The food component considered to be
beneficial only when it must be bioavailable in vivo, that is by
ingestion the active compounds are absorbed by the
gastrointestinal tract and is available in the circulation in the
sufficient quantities and then it is utilized by the cell. In this
respect, the bioavailability of inorganic nitrate present in
beetroot is having high bioavailability it is close to 100%
absorbed by digestion and the extent to which betalains are
absorbed it less clear. But betacyanins (betanin and isobetanin)
are absorbed in 0.5%-0.9 %. In regard to the other active
compounds present in beetroot epicatechin, rutin and caffeic
acid. Various processing methods which are applied for
developing VAP of beetroot may have significant effects on
their nutrition, antioxidant and antinutrients.16 Different foodprocessing methods, such as grinding, fermentation, and mild
heating may enhance the bioaccessibility of some
phytonutrients through break down of the cell wall of plant
tissues or the nutrient-matrix complexes or the conversion into
more active molecular structures.17

salts, sugar, oil, wheat flower etc. were purchased from local
market. The process for making VAP of beetroot as follows.

On the bases of above consideration, the purpose of this study
was to evaluate the effect of various food developing methods
(Baking, Boiling, Steaming, Stir-frying, deep frying and
preserving) on red beetroot nutrition, antioxidant and antinutrients and to compare them with fresh beetroot. For this
purpose the fresh beetroot and processed red beetroot or valueadded products (VAP) of beetroot were developed and
analyzed as followers :

Moisture in the samples were estimated by employing the
standard method, AOAC, 1995.18

Nutrition - Moisture, Carbohydrate, Total Ash, Crude Fiber,
Folate, Iron, Calcium, Phosphorus.
Antioxidant - Betaine and Vitamin C
Antinutrients - Oxalic Acid and Saponins

MATERIALS AND METHODS

Finger 1 Formulation of different value added products of beetroot from fresh
beetroot

Fig 1 Formulation of different value-added products of
beetroot by different methods of cooking baking (beetroot
biscuits), boiling (beetroot pickle), steaming (beetroot salad),
stir-fry (beetroot sabji), deep fry (beetroot cutlet) and lowtemperature cooking (beetroot jam).
Chemical analysis
The fresh beetroots and all VAP of beetroot were chemically
analyzed as follows.
Preparation of Samples
The fresh beetroots were washed under running water and
peeled all the beetroots and Samples of fresh beetroots and all
VAP of beetroot were ground to a fine particles (particle size
< 0.5 mm) and extracted with 15 mL of chilled aqueous
methanol (methanol: water, 80:20 v/v), using ultrasonic
treatment (Unique equipment USC-1400, Florianopolis,
Brazil) for 30 minutes at room temperature. The mixture
obtained was centrifuged for 10 minutes at 3,000 x g and the
supernatant was used for further analysis.
Nutritions
Moisture

Procedure
Five grams of samples were weighed in a preweighed
petridishs and dried in the oven at 105°C for six h. The sample
was reweighed after cooling it in a dessicator.
moisture(%)=(Loss in weight)/(Weight of sample) x 100
Total Carbohydrates
The total carbohydrate was calculated by the method of AOAC
(1995).
Total carbohydrate (%) = 100 – (Crude protein% + Crude fibre
% + Crude fat % + Total ash %)
Carbohydrate Profile

Materials procurement
The organic red beetroots were produced in Ghala Farm,
Hardoi Bypass Road, Lucknow, (U.P.) were used for preparing
different VAP of beetroot but other ingredients like spices,

Total soluble sugars other than starch were extracted according
to the procedure of Cerning and Guihot (1973).25ml ethanol
(80%) was added to a 0.5g sample in a round bottom flask
connected to a condenser and kept on a heating mantle for
30min with occasional stirring. The extract was cooled,
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centrifuged at 8000rpm for 15 minutes and the supernatant was
collected. The above procedure was repeated thrice, each time
extracting the residue in 25ml of 80% ethanol.
Total soluble sugars
Total soluble sugars were estimated by the method of Yemm
and Willis (1954).
Reagents

Crude fiber in the sample was determined by employing the
standard method of analysis (AOAC, 1995).

Estimation

Procedure

10ml freshly prepared anthrone reagent was pipetted in the
test tube (150x25mm) and chilled in ice cold water. 1ml sugar
extract was taken and layered with the acidic anthrone reagent.
After cooling for further five minutes, the contents were
thoroughly mixed while still immersed in ice cold water. The
contents of the tube were heated vigorously in a boiling water
bath for 10 minutes and then immediately cooled in cold
water. The absorbance was then read at 625 nm in UV-VIS
spectrophotometer against a suitable blank.
The amount of sugars was then determined by referring to a
standard curve previously prepared with glucose.
Reducing sugars
Reducing sugars were estimated by Somogyi’s modified
method (Somogyi, 1945).
Reagents

2.
3.

4.
5.

Where,
X = Concentration of reducing sugars obtained from graph
V = Volume of extract made
W = Weight of sample
V1 = Volume of aliquot for analysis
Crude Fiber

(i) Standard sugar solution
(ii)Anthrone reagent (0.2% anthrone in 70% H2SO4)

1.

Calculation
Reducing sugars=(X x V )/(W x V1 x 1000) x 100

Copper reagent A: 25g anhydrous sodium carbonate,
25g potassium sodium tartarate, 20g sodium
bicarbonate and 200g anhydrous sodium sulphate were
dissolved in about 800ml distilled water and diluted to
one liter.
Copper reagent B: 15g copper sulfate was dissolved in
100ml distilled water containing two drops of HCl.
Arsenomolybdate reagent (Nelson’s reagent): 25g
ammonium molybdate was dissolved in 450ml warm
distilled water and 21ml concentrated sulphuric acid. 3g
sodium hydrogen arsenate was dissolved in 25ml
distilled water with stirring and added to the above
solution. The reagent was stored in a glass stoppered
brown bottle and kept in an incubator at 370C for 24hrs
before use.
Copper reagent A and B were mixed in the ratio of 25:1
(v/v) before use.
Standard sugar solution: 25mg glucose was dissolved
and made to 100ml with water. This contained 250mg
glucose per ml.

Estimation
1ml test extract was taken in blood sugar tube graduated at
25ml. 1ml copped reagent was added and then heated for 24
minutes in a boiling water bath. To this, 1ml of
arsenomolybdate reagent was added, mixed thoroughly and the
contents were diluted to 25ml. A stable blue color appeared
quickly which was read at 520nm in UV-VIS
spectrophotometer against the suitable blank (distilled water).
The amount of reducing sugars was then determined by
referring to the glucose standard curve.

One gram of sample was weighed in one liter tall beaker
containing 200ml hot H2SO4 (1.25 %) and a few drops of
antifoam were added to it. Then it was heated to boiling in the
crude fiber apparatus and kept the solution boiling for exactly
30 minutes under bulb condensers. Beaker was rotated
occasionally to mix the contents and the particles were
removed from the sides. The contents of the beaker were then
filtered through Buchner funnel and the sample was washed
back into the tall beaker with 200ml NaOH (1.25%). It was
again brought to boiling point and boiled for exactly 30 min.
All the insoluble matter was transferred to a preweighed
sintered crucible. It was washed thrice with alcohol followed
by three items of washing with acetone and dried at 100oC to
constant weight. The crucible was put in a muffle furnace at
55oC for one hour and then cooled in a desiccator and
reweighed.
Calculation
Crude fiber % = W2-W3 x 100
W1
Where,
W1- Wt. of sample ( g )
W2- Wt. of insoluble matter
(Wt. of crucible + insoluble matter-Wt. of
crucible)
W3- Wt. of ash (Wt. of crucible + ash-Weight of crucible)
Ash
Ash in the sample was estimated by employing the standard
method of analysis (AOAC, 1995).
Procedure.
Iron
Iron was estimated by AAS method. In this method, Varian
Atomic absorption spectrophotometer model 175 with an airacetylene flame was used and the wavelength was to be set at
248.3 nm for the solution with the concentration of iron
ranging from 2.5 to 10 µg / ml. The Ferric nitrate solution for
atomic absorption spectrophotometry ( BDH ) was used as
standard and the concentration of iron was calculated from the
standard curve prepared. for every ash solution at least three
readings were obtained and the average was calculated.18
Calcium
Calcium was determined by AOAC International Methods of
Analysis (1995) ashing 1g of dried and grounded samples into
gazed them high-form porcelain crucible for 2h in a muffle
furnace at 500oC.Then the ash sample was allowed to cool and
10 drops of deionized water 3-4 ml of nitric acid were added to
the sample and the nitric acid was evaporated after placing the
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sample on a hot plate set at 100-120oC. Then the sample was
again returned to the furnace and ashed for additional 1h then
after cooled the sample, the ash was dissolved in 10ml
hydrochloric acid and transferred to 50ml of volumetric acid.
Then releasing agent in form of lanthanum (10000 µg / ml)
was added in all replicates and standards to obviate combined
interference effects.19
Folate
The sample of fresh beetroot (20ml ) and other VDP ( 2g) were
mixed with 20ml of phosphoric buffer ( pH6.8) and left them
in the water bath for 10 minutes at 100oC. Then after cooling
the samples, the pH was adjusted to 4.9. The enzymatic
digestion prior to separation and quantification step made it
possible to release the vitamins which were bounded by
proteins or sugars. Then the homogenate was subjected to trienzyme treatment 3ml hog Kidney folate conjugase, 1mL αamylase (4h at 37oC) and 2ml protease ( 1h at 37oC). After the
enzymes were heated at 100oC for 5minutes for inactivating
the enzyme, then after cooled with ice and centrifuged. Then
the residue was resuspended in extraction buffer and then
centrifuged again and then the supernatants were filled to a
50ml volume. It was filtered through a Whatman 1 Chr filter
paper, then after flushed with nitrogen and stored at - 30oC.
The samples were prepared under the dim light and then after
kept them in dark. Prior to HPLC analysis, all samples were
filtered through 0.22µm pore size filter.
HPLC Analysis
All the samples were separated isocratically on the separated
on the reversed -phase LC 18 Column 5µm ( 25 x 4.6 mm) and
it will produce by supelco, Inc. The mobile phase, consisting
of 40mM sodium phosphate dibasic, heptahydrate and 8%
acetonitrile (v/v), was adjusted to pH 5.5 with 8.5%.
phosphoric acid Then the mobile phase was filtered through
0.22µm pore membrane filter and it was degassed before used.
Then after the column were equilibrated at 25oC at a flow rate
of 0.9mL/minutes and the volume of injection was 20µL. Then
after the column elutes were monitored with electrochemical
detector Coulochem II (model 5020A, ESA) equipped with a
dual analytical cell (model 5020), The HPLC was operated
with constant flow mode and the flow rate was kept at 0.9mL/
minutes. For analysis of folate peak area of the porous graphite
electrode was used. For optimum detection, the electrode
potentials for the guard cell, electrode E1, and electrode E2
WERE SET AT 0.85V,0.20V and 0.80V, respectively. In order
to achieve high sensitivity and baseline stability a high
potential at the electrodes has to be applied. The concentration
of the analyzed folate was directly related to the current peak
at the positive potential.
Phosphorus
The phosphorus was determined by using ASS method
(Atomic absorption spectroscopy). This method gives a good
precision and accuracy.20 This method is based on the principle
of nebulizing a sample solution into an air-acetylene flame
where it is vaporized. The elemental ions were then atomised
and the atoms have absorbed the radiation of specific
wavelength from hallow cathode lamp. Then the absorbance
was measured it is proportional to the amount of analyzing in
the sample solution. The level of the element in the sample
solution was determined by reference to a calibration curve.

After the digestion, the clear supernatant solution (2cm3) was
placed into the 50cm3 volumetric flask. The extracting solution
(2cm3) was added, followed by ammonium molybdate solution
(2cm3). Then after distilled water was added to make-up to
48cm3. Then all content was properly mixed and dilute
stannous chloride solution (1cm3) was added into the mixture
and mixed it again and then after distilled water (1cm3) was
added into the mixture and make-up to 50cm3 mark and left to
stand for 5 minutes and percentage of absorbance on the
spectrophotometer at 660nm wavelength it was used to
determine the conc. of phosphorus.
Antioxidant
Vitamin C
Vitamin C was determined by using the procedure AOAC (
1998). 10g of samples were weighed accurately. The extract of
the sample was made up to 100ml with the metaphosphoricacetic acid mixture. Then 5ml of the metaphosphoric acid - the
acetic acid solution was pipetted into three of the 50ml
Erlenmeyer flask then flowed by 2ml of the samples extracted.
Then samples were titrated separately with indophenol dye
solution until a light for 5s. The dye which is used in the
titration was determined and it was used for the calculation of
Vitamin C..21
Betaine
The fresh beetroot (100gm) was shade dried and ground into
fine powder. The powder was extracted with ethanol (500 ml)
five times and evaporated under reduced pressure with the help
of rotary evaporator. The crude residue was taken in aqueous
and chloroform layer. Now aqueous layer was separated off
and passed through a column of cation exchanger. After
washing the column thoroughly with distilled water in order to
remove uncharged impurities, the column was eluted with 12N ammonium hydroxide solution. The eluent was evaporated
on the rotatory evaporator under reduced pressure, the residue
taken up in methanol and filtered. Now the residue was
chromatographed over RP-18 reverse phase silica gel with the
help of flash chromatography using water and methanol as
eluent system. At water: methanol (20:80) solvent system, a
colorless hygroscopic solid was obtained which was converted
into chloride salt by dissolving it into methanol containing
hydrochloric acid. The salt was recrystallized with ethanol as
betaine hydrochloride (150 mg).22
Antinutrients
Oxalic Acid
For extracting total oxalic acid 0.5g of the sample was
weighted into the 100ml flask and 40ml of 0.2MHCl was
added to the flask and it was covered with aluminum foil. Then
the mixture of the sample was incubated with shaking for 20
minutes at 80oC. Then after cooling the mixture it was
transferred into 100ml volumetric flasks and made up to
volume with 0.2MHCl. Then each sample was extracted out on
three times. Fifty ml of the aliquot was transferred to a 50ml
centrifuge tube then after centrifuged at 300rpm for 15
minutes. Then after the sample was filtered through 0.45 µm
cellulose acetate syringe filter into an HPLC vial for analysis
of the oxalic acid concentration were done.
Saponins
Saponins were extracted and determined by the modified
method of Gestetner et al.( 1966).23
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Reagents
1.
2.
3.
4.
5.
6.
7.
8.
9.

Nutrients

Standard saponins solution
1 N H2SO4 in dioxane: Water ( 1: 3, v/v)
Acetic acid 10%
Conc. H2SO4
Sodium Sulphate
Alumina (aluminum oxide, acetic acid )
Benzene
Diethyl ether
Methanol Solution ( 3%) in benzene

Extraction
Five hundred mg sample was taken in an extraction flask,
dispersed in 50ml 1N H2SO4 in dioxane: Water (1:3) and
hydrolyzed under reflux for 8 h. The contents were cooled and
diluted with the addition of 50 ml water. Sapogenins were
extracted with 25 ml and then with three successive portions of
15 ml diethyl ether. The combined ether extracts were washed
with water, made moisture free by adding sodium sulfate and
then dried. The dried residue was taken up in the minimal
amount of benzene and purified on a column of alumina.
Isolation
For preparing column, 5 g freshly activated alumina (110oC for
2 h ) was suspended in 100 ml benzene and 0.2 ml 10% acetic
acid was added and stirred vigorously for 30 min. Immediately
it was poured into a column of 15 mm. Diameter and washed
with 250 ml benzene. Sapogenin extract of benzene was
loaded onto the column. Various impurities were removed by
washing the column with 100ml benzene and sapogenins were
eluted with 100ml of 3% solution of methanol in benzene. The
elute was concentrated nearly to dryness and the residue was
dissolved in 10ml acetic acid.
Estimation
To the 2ml acetic acid solution of sapogenins, 1ml glacial
acetic acid followed by 2ml concentrated H2SO4 was added.
The contents of tubes were mixed thoroughly and were cooled
to room temperature. The absorbance was read at 530nm
against a blank (containing 3ml glacial acetic acid and 2ml
concentrated H2SO4).
Statistical Analysis
The data were statistically analyzed according to the
procedures given by statistical procedures for Agricultural 446
Research.24 The data were statistically analyzed for mean,
stander visitation, ANOVA test and SPSS 17 Software
program package was used.

RESULTS AND DISCUSSION
In the current study, the fresh beetroots were used to prepare
different VAP of beetroots by using different methods of
cooking (Baking, Boiling, Steaming, Stir-frying, deep frying
and preserving).The fresh beetroot and different VAP of
beetroots ( beetroot biscuits, beetroot pickles, beetroot salad,
beetroot sabji, beetroot cutlet and beetroot jam) were
chemically analyzed for their nutrients (carbohydrates, ash,
moisture, fibre, folate, iron, calcium and phosphorus),
antioxidant (betaine and vitamin C) and antinutrients ( oxalic
acid and saponins).

The chemical composition of fresh beetroots and VAP of
beetroots (beetroot biscuits, beetroot pickles, beetroot salad,
beetroot sabji, beetroot cutlet and beetroot jam) are presented
in table no.1 in this table effect of VAP of beetroots on
nutrients of beetroots have been presented. The content of
carbohydrates was highest (7.34) in beetroot biscuits in
comparison to fresh and other beetroot VAP and it is also has
highest significant value(P≥0.05). It may be due to the addition
of sugar in beetroot for preparing beetroot biscuits but in
beetroot sabji the mean value of carbohydrates is 6.78 and it
was observed that the value of carbohydrate was decreased by
stir fry. The content of ash was highest in beetroot salad. The
mean value of ash in beetroot salad is 7.34 and while the
comparison to other VAP of beetroots and fresh beetroots the
mean value may be highest due to steaming the beetroot for
preparing the beetroot salad and the beetroot salad also have
the highest significant value of ash . The steaming is the best
method for preserving and enhancing the nutritional quality of
foods.25 But beetroot jam having lowest a mean value of ash
was 0.27. It may be due to addition of high amount of
common sugar in beetroot jam and the common sugar is a bad
source of ash.26 The content of moisture was highest in
beetroot sabji and mean value of moisture content is 89.68 and
it also having high significant value in comparison to other
VAP of beetroots. It may be due to boiling the beetroots for
preparing the beetroot sabji. During the boiling process, the
cellulose is little affected but the middle lamella of the cell
gets broken down by the heat and thus making vegetables to
take up water as the starch gelatinizes. As longe the boiling
time, the moisture content was as higher.27 But the mean value
of moisture in beetroot biscuits was 4.60. It was the lowest
mean value on comparing to fresh beetroots or other VAP of
beetroots. It may be due to the content of moisture in biscuits
is mainly influenced by rheological properties of the final
products. The mean value of fibre content (1.67) of beetroot
pickle was highest while comparing to fresh beetroots or other
VAP of beetroots. It may be due to boiling the beetroot for
formulating the beetroot pickle and adding spice mixed to it. It
attributed that the content of fibre was increased by boiling
because the boiling resulted in an increasing the detergent
fibre, acid detergent fibre, cellulose and slight increase in
hemicelluloses.28 The content of folate was slight high in
beetroot salad in comparison to other VAP of beetroots and
the mean value of folate content of beetroot salad was 0.69 and
it was significantly higest value. It may be due to steaming
process apply in beetroot salad. The beetroot jam having
slightly higher content of iron on the comparison of other VAP
of beetroots. The mean value of iron in beetroot jam was 8.43.
It may be due to addition of apples in jam for formulating
beetroot jam and the apples are good source of iron. But it was
observed that the mean value of iron (4.45) in beetroot biscuits
was lowest in comparison to fresh beetroots or VAP of
beetroots. The beetroot salad have slightly higher content of
calcium with regard to fresh beetroot and mean value of
calcium in beetroot salad was 116.75, but this value was more
higher than other VAP. It is possible that it may be enhanced
by steaming the
Table No 1 Effect of value added products of beetroot on
nutrients of beetroot (mg/g) beetroots for preparing beetroot
salad. The value of phosphorus was almost same in fresh and
beetroot salad. The mean value of phosphorus of fresh beetroot
was 39.86 and the mean value of beetroot salad was 39.40.
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Table No 1
Component
Carbohydrates
Ash
Moisture
Fibre
Folate
Iron
Calcium
Phosphorus

Fresh
Beetroot
9.633±0.15
0.60±0.05
87.87±0.58
0.42±0.57
0.09±0.00
7.87±0.02
116.50±0.00
39.86±0.05

Beetroot
Biscuits
72.15±0.23
0.43±0.06
4.06±0.03
1.72±0.14
0.00±0.00
4.45±0.09
56.70±0.66
10.96±0.02

Beetroot
Pickle
24.66±0.10
2.24±0.21
29.43±0.86
2.81±0.02
0.01±0.00
6.27±0.06
42.81±0.44
15.63±0.15

Beetroot
Salad
14.53±0.1
7.34±0.78
82.15±0.60
1.67±0.21
0.69±0.51
7.26±0.29
116.75±0.67
39.40±0.85

But this mean value was highest with the comparison to other
VAP of beetroot. The cooking methods did not lower the
calcium, phosphorus and iron content of the foods because
these minerals are generally bound to the plant tissue and did
not lose by processing.29,30 But in VAP of beetroot other
ingredients were also added for preparing them which were
low in phosphorus, calcium and iron contents.

Beetroot
Sabji
6.78±0.07
2.74±0.06
89.68±0.42
1.32±0.40
0.10±0.00
5.94±0.06
54.27±0.59
30.87±0.06

Beetroot
Cutlet
23.88±1.03
3.20±0.10
54.49±1.33
1.03±0.02
0.09±0.00
4.70±0.34
37.84±0.07
31.89±0.09

Beetroot
Jam
47.86±0.04
0.27±0.01
51.27±0.65
1.02±0.02
0.10±0.00
8.43±0.30
81.63±0.55
33.73±0.68

LSD at
0.05
0.84
0.64
1.51
0.58
0.39
0.43
1.01
0.86

The mean value of vitamin C in beetroot pickle was 8.19 and
beetroot pickle also having highest significant value. It may be
due to fermentation process or addition of tamarind powder
and chill powder in beetroot pickle. But the content of vitamin
C was lowest in beetroot sabji. The mean value of vitamin C in
beetroot sabji was 3.39. It may be due to boiling of beetroot
and then stir-fry process apply for preparing beetroot sabji.
Antinutrients
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.000

Carbohydrates

Antinutrients are natural compounds that interfere with the
absorption of nutrients.20 Oxalic Acid and Saponins are
antinutrients which are present in beetroots. The content of
these antinutrients were highest in fresh beetroot when we are
comparing these values with other VAP of beetroots.
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Fig 2
Fig 2: Data represent the changes in nutrients (Carbohydrates,
Ash, Moisture, Fibre, Folate, Iron, Calcium and Phosphorus)
content of beetroot biscuits, beetroot pickle, beetroot salad,
beetroot sabji, beetroot cutlet and beetroot jam by different
methods of cooking in reference to fresh beetroot.
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Betaine is a antioxidant present in beetroot. The content of
betaine was highest in beetroot salad as compare to other VAP
of beetroots or fresh beetroots. The mean value of betaine in
beetroot salad was 126 and it was significantly highest value.
It may be increased due to steaming the beetroots for preparing
beetroot salad. While beetroot biscuits having lowest mean
value of betaine it was 14.77. Ascorbic acid is water soluble
and one of the most sensitive vitamins. It is the main reason
why it is used to evaluate the influences of food processing on
vitamin contents.29 Results in table no. 2 represent that the
content of vitamin C was highest in beetroot pickle as compare
to fresh or other VAP of beetroot.

Betaine
Vitamin C

Fig 3

Table No 2 Effect of value added products of beetroot on Antioxidant of beetroot (mg/g)
Component
Betaine
Vitamin C

Fresh
Beetroot
123.00±1.73
7.97±0.02

Beetroot
Biscuits
14.77±0.06
5.16±0.19

Beetroot
Pickle
20.57±0.06
8.91±0.06

Beetroot
Salad
126.00±0.00
7.92±0.07

Beetroot
Sabji
124.00±1.00
3.93±0.38

Beetroot
Cutlet
121.33±0.58
5.50±0.10

Beetroot
Jam
122.33±0.58
7.47±0.15

LSD at
0.05
1.67
0.36

Table No 3 Effect of value added products of beetroot on Antinutrients of beetroot (mg/g)
Component
Oxalic Acid
Saponins

Fresh
Beetroot
34.40±0.69
7.27±0.25

Beetroot
Biscuits
30.23±0.06
0.47±0.05

Beetroot
Pickle
27.31±1.01
0.35±0.01

Beetroot
Salad
28.53±0.35
2.33±0.06
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Beetroot
Sabji
31.20±0.52
2.33±0.06

Beetroot
Cutlet
30.37±0.21
2.50±0.00

Beetroot
Jam
30.47±2.00
2.00±0.00

LSD at
0.05
1.89
0.21
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The mean value of oxalic acid of fresh beetroot was 34.40
while the mean value of saponins of fresh beetroot was 7.27.
The reason behind it may be different cooking processing
methods decrease the antinutrients values of food products.
But the content of oxalic acid and saponins were lowest in
beetroot pickle. The mean value of these antinutrents (oxalic
acid and saponins) were 30.23 and 0.77.
Fig 3: Data represent the changes in antioxidant (Betaine and
vitamin C) and antinutrients (oxalic acid and saponins) content
of beetroot biscuits, beetroot pickle, beetroot salad, beetroot
sabji, beetroot cutlet and beetroot jam by different methods of
cooking in reference to fresh beetroot.

8.

9.

10.

11.

CONCLUSION
In conclusion, the importance of this study was to evaluate the
effects of formulating different VAP of beetroots from fresh
beetroots by applying different methods of cooking it effects
on their nutrients, antioxidants and antinutrents in different
ways. Our results revealed that in some value added poducts of
beetroot the content of nutrients were enhanced by processing
and having significant high nutrient content such as beetroot
salad, beetroot sabji, beetroot pickles and beetroot jam the
content of ash, folate, calcium, phosphorus, moisture, fibre and
iron where mean values are increased but some nutrients were
lowered by formulating the VAP of beetroots such as in
beetroot sabji, beetroot jam (ash), beetroot biscuits
(carbohydrates, folate, iron and phosphorus). The content of
antioxidants were also affected such as in beetroot salad and
beetroot pickle. The mean values of betain and vitamin C were
increased but the mean values of antinutrients such as oxalic
acid and saponins had higest value in fresh beetroot. The
beetroot also contains some important active compounds such
as betanin, betalines (betacyanins and betaxanthins),
flavonides, total phenolic compound and other active
compounds and many minerals such as magnesium, sodium,
zinc, nitrates etc. therefore, further studies are necessary to
elucidate the effects on these compounds.
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