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Abstract:

Almonds are widely recognized for their valuable nutrients, including essential amino acids, lipids,

carbohydrates, minerals, vitamins, and phytochemicals, making them an excellent source of energy and
essential components for growth and health. Almonds are also known for their antioxidant properties,
which can help prevent diseases and promote better health. However, different almond cultivars may have
varying nutrient and antioxidant characteristics, which could affect their potential health benefits. In this
study, we compared the antioxidant and nutrient characteristics of three different almond cultivars: Kaghzi,
Katha, and American. The samples were collected from a farm and analyzed for their physicochemical
properties. The results showed that Kaghzi almonds had the highest antioxidant activity, as well as the
highest mineral content, fiber, ash, total sugars, and fatty acids, compared to the other two cultivars.
Kaghzi almonds also had the highest carbohydrates content, while American almonds had the highest
protein content. On the other hand, Katha almonds had the lowest values for most of the analyzed
parameters. The high antioxidant activity and nutrient content of Kaghzi almonds suggest that they may
offer the most significant health benefits among the three cultivars analyzed. The findings could be useful
for developing almond-based food products with enhanced nutritional and antioxidant properties. Overall,
this study provides valuable insights into the potential health benefits of different almond cultivars and
highlights the importance of considering the nutrient and antioxidant characteristics of almonds when

selecting or using them for dietary or food purposes.
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I. INTRODUCTION

The dry fruits are edible seeds and nuts, rich
inanamazing quantity of nutrientssuch as lipids,
proteins, dietary fibers, vitamin and minerals. The
utilization of these nuts and edible seeds is choice
of all age groups in the society.Pakistan is a major
producer of dry fruits with substantial
phytochemical content, including almonds, walnuts,
raisins, pine nuts, and pistachios [11. Almond plant is
wide spread in tropical regions of the world. The
fruit is fit for human consumption, tasting slightly
acidic. The wood is quite waterproof and is
utilizedin making canoes. The different parts of
almond plant are utilized in conventional medicine
for various purposes such as leaves, barks and

roots.

Almond, (Prunusdulcis Mill) ranks among top tree
nut in manufacturing and are well known for it cash
crop characteristic. the most widely consumed tree
nuts worldwide and the best at producing tree nuts.
It is a member of the Rosaceae family, which also
contains almonds, prunes, raspberries, and apples,
pears, and apricots [21.The geographical distribution
of some wild species of almond spread from
countries of Central Asia to Syria and Turkey in to
the range of Mountains of Caucasus in to Iraq and
then reaches to the countries where Hindukush and
Karakoram Mountain ranges exist

Besides its oil, Almond is additionally part of

culinary functions. It is part of conventional
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cuisines and sweet dishes. “Badamkahalwa” is a
well-known dish in Indo-Pak subcontinent.
Numerous almond dishes are available like almond
butter, almond oil, beaten almonds, almond milk,
almond biscuits and desserts etc.[3.4].
There

varieties of the

L)

are two

Almond(Prunusamygdalus the one with
completely pink flora, Amygdaluscommunis, var.
dulcis, producing candy Almond (Prunusamygdalus
L.); the other, A Communis, var. Amara, with flora
slightly larger, and the petals nearly white towards
the pointers, deepening into rose at the base,
producing sour Almondis). The sweet almond is
extra famous for apparent motives. Just as the
olives are processed, the almonds also produce both
oil and food and each of these are produced from
the farmer with little attempt and effort.The sour
almond can be differentiated from the sweet almond
by the presence of a compound known as
‘Amygdaline’. Upon hydrolysis, amygdaline splits
into glucose and the chemicals, benzaldehyde and
hydrocyanic acid (HCN).The salt of HCN, that's
known as cyanide, is toxic(e].

Almond is considered as valuable food commodity
both nutritionally and medicinally. Further, the
consumption of almond is related to reduced risk of
cardio vascular diseases due to presence of low
density lipoprotein (LDL) and cholesterol lowering
impact. Almonds produce such health benefits

because of the presence of Vitamin E [7]. The

utilization and consumption of almonds are also
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considered to be linked with the perfections in the
serum lipid profiles. The role of almonds as lipid
modulator can be defined by their impact on the
lipid parameters [8].

Being phytochemically rich, it is regarded as
excellent source of bioactive components. Among
all, amino acid profile and protein contents aren't
great source of essential amino acids but also
provides material for better growth and energy.
Presence of essential nutrients in almonds ensures
better health and prevention fromdiseases. For
various nutrients almonds are considered as good
source of fats, carbohydrates, minerals, vitamins
and phytochemicals.

Almond oil extraction is hand-crafted, carried out in
associations by automated pressers and produces
the partly removed fat almond flour that is
produced for animal feed world widely. BAF offers
nutritive  consequences, primarilybecause  of
elevatedcontents of protein (48 g/100g) whereas (6
g/100g) [91.Among these all nutrients, lipids extend
about 48-67% of total kernel dry weight (ojand
detailed fatty acids profile provide an information
about dominancy of monounsaturated and
polyunsaturated in almond oil. Among unsaturated
fatty acids from almond, linolenic and linoleic as
essential fatty acid provide basis for better health.
Behind fatty acids, second most important
component in almonds are carbohydrates which are
also major source of energy after fat, varying in a

range of 20-22% [11]. Almonds are considered to be

Available at www.ijsred.com

the good source of dietary fibers that promote the
growth of intestinal microflora and prevent from
constipation and have cholesterol lowering effect.
Sufficient amounts of minerals such as calcium,
magnesium, iron, phosphorus, potassium zinc,
manganese and selenium are part of almonds.

There are different kinds of almonds being
cultivated in Pakistan including Makhdoom, Parbat,
Non-pariel, Waris, Shalimar, Nepulus ultra and
Texas, Merced, Jordanolo, Katha, Drake and
Afghanistan seedling etc. Previously, it was grown
particularly in Baluchistan province but, with the
introduction of early ripening types, this has now
turn out to be possible to develop the crop in
relatively dry regions of Pothwar tract in the areas
where ever soil irrigation is available. All of these
varieties are of upmost importance and are
generally consumed. However very less work was
reported on  comparative  nutritional  and
phytochemical characteristics of these varieties in
Pakistan.

So, taking into account all of the nutritional and
phytochemical characteristics of almonds, the
following goals were set for the present study:

e To compare the nutritional profiles of different
almond types.

e Evaluation of selected almond samples' total
flavonoid content, total phenolic content, and
antioxidant activity

e Determination of fatty acid composition of
almond oil

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 807



International Journal of Scientific Research and Engineering Development — Volume 6 Issue 2, Mar-Apr 2023

II. MATERIALS AND METHODS

The Department of Food Technology at PMAS-

AAUR in Pakistan is where this study was

conducted. Comparing the antioxidant and nutrient

characteristics of different almond types was the

goal of this study.

3.1

3.2

3.3
3.3.1

Collection of Sample

Samples of Kaghzi, Katha and American
cultivars of almonds were collected from the
farm and brought to the laboratory, the shell
of almonds was broken and kernel were
stored in air tight containers.

Preparation of Sample

To avoid rancidity, the almond fruit was
dried for 60 minutes at 40°C. Samples were
ground into a coarse powder with a grinder
and kept until analysis in an airtight
container.

Proximate Analysis

Moisture Contents

AOAC [i121method was used to assess the
total moisture contents Method number is
934.06. Formula used for calculation
involves weight of sample before and after
drying:

Percentage of moisture={(W;-W,)/W;} x 100
W, - before drying weight of sample

W, - after drying weight of sample

3.3.2 Fat Contents

3.34
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Method No. 954.02 of AOAC [12]was used
to find the total fat contents in the sample.
Briefly about 10g dried sample was put in
the thimble and extracted and in Soxhlet
flask which was weighed before inside
which extraction of sample was done. with
the solvent hexane (B.P 40-60 ‘C) in pre
weighed Soxhlet flask. After the completion
of extraction procedure, the solvent was
recovered and flask which contained the fat
was oven dried until constant weight was
obtained. Following formula was used to
calculate fat contents:

Crude fat %=

(weight of fat/ weight of sample) x100
Crude Fiber

Fiber contents were determined by treating
the fat removed sample with 1.25% H,SO,
and1.25%  NaOH  solution. = AACC
n3imethod was used. After the treatment
residues were dried in oven. Then sample
were weighed and burned, after that samples
were placed inside the muffle furnace at
545- 600C.
Percentage fiber was calculated by

following formula:

%Crude fiber =

Decrease in weight on ignition in grams

x 100

sample weight in grams

3.3.5 Ash Contents

Ash content was found out by method of
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3.3.6

AOAC [12]. Method No. 940.26.was used:
Ash% = (ash weight/ sample weight) x100
Crude Protein Content

Crude protein contents of dried almond
powder were determined by the use of
Kjeldhal apparatus as described by AOAC
[12imethod n0.920.15. Kjeldhal only
estimates the nitrogen content of the sample.
To find the protein content nitrogen value is
to be multiplied by factor of 6.25. For
digestion purpose, 2 gm of the digestion
mixture composed of FeSO,, CuSO4 K;,SO4
with 5:10:100 parts respectively along with
concentrated Sulphuric acid. Than filtered
the digested sample and made volume up to
250 ml. took 10 ml out of the sample diluted
and extract it into 4% boric acid with 40%
Sodium Hydroxide and at last titrated by
using H,SO4 (N/10) to an end point of light

pink color.

Volume of 0.1 used sulfuric acid x Volume of dill. x 0.0014

N% =

3.3.6

x 100

Sample weight (g) x Vol. of dill. taken (ml)

% Protein = Nitrogen % x 6.25

Total Carbohydrates

3.5
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Total carbohydrates will be estimated by
difference of mean values according to
[14]formula given:
100-(Sum of percentage of Crude lipids
+Crude proteins+ Ash +Moisture+ Crude
fiber)
3.4  Determination of Mineral Profile
Minerals contents in dried almond samples
was carried out according method number
956.52 AOAC[151with some modifications.
Mineral contents like iron, magnesium,
calcium in dried almonds was measured
against their standard curves of known
atomic

concentration by absorption

spectrophotometer. Assessment of
potassium and sodium were carried out by
flame photometer using wet digested food
sample solutions against standard solutions
of 20, 40, 60, 80 and 100 milli-
equivalent/L. whereas phosphorus detection

was carried out by spectrophotometer.

Determination of Sugar Contents

All types of almonds were examined for
sugar content, including reducing and non-
reducing sugars as well as total sugar
content, using the Lane and Eynon titration
method and Fehling's solution, according to

AOAC [12] method No. 925. 36.

4.95x250(Dilution factor)x2.5
weight of samplextitrex10

Total sugars =
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3.6

4.95x250(Dilution factor)
weight of sample xtitrex10

Reducing sugars =

Non reducing sugars =

Total sugars —Reducing sugars
Determination of Fatty Acids Profile:
Fatty acid methyl esters were prepared
according to [16]. The fatty acid content was
analyzed by gas chromatography equipped
with a CP -Wax 52 CB column (50
x0.25mm, 0.2um). 40 ml of oil sample were
mixed with 1 ml of the Na- ethylate solution
(0.5 g Na-methylate + 80 ml methanol + 20
ml isooctane) and esterified. Before
injecting into the GC, 0.25 ml of isooctane
was added, and the tube was thoroughly
agitated. After that, 0.5 cc of the upper phase
was collected, and once it had become clear,
it was injected into the GC using a tiny
injector. Helium was utilized as the carrier
gas, with a pressure of 0.069 Mpa, and a
flow rate of 30 ml/min in a GC with a FID
detector, injector, and injector temperature
of 250 C.The oven was set to 80°C for 4
minutes before being raised to 175°C. The
temperature will be raised to 215°C after
holding at this level for 20 minutes.The
temperature was then steadily raised to
240°C and remained there for 10 minutes

after remaining at that temperature for 2

minutes. The relative retention times of the

3.7
3.71

3.7.2

3.7.3
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standards were compared to identify the
peaks, and the results were represented as a
percentage of the peak areas.
Phytochemical Analysis
Preparation of Extract

For extraction, almond was prepared in the
form of a fine dried powder and was be
extracted by using 50ml of methanol for 60
minutes at 25°C [17]. After that, the extract
was passed through Whatman No. 4 paper
and dried at 40°C by evaporation. The
samples' flavonoid and phenolic contents,
DPPH radical scavenging activity, ABTS,
and reducing power were all examined after
they had been redissolved in water at a
concentration of 20 mg/ml.

Total Phenolic Contents

By utilizing the Folin-Ciocalteu reagent and
the method described in [18], the total
phenolic contents were calculated. A
spectrophotometer was used to measure the
absorbance at 765 nm. Milligram Gallic acid
equivalent (GAE)/gram of dry extract was
used to express the results.

Total Flavonoids Contents

The amount of total flavonoids was
determined using the aluminum chloride
colorimetric method, as explained by[17]. As
a benchmark, quercetin was used. Quercetin
equivalents in mg/g of dry extract were used

to express the results.
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3.7.4 Determination of Total Antioxidant

Activity
DPPH radicals (610-5 mol/L) were present
in 2.7 ml of methanolic solution, which was
combined with various concentrations of
almond extracts (0.3 ml). The combination
was rapidly shaken before being allowed to
stand for 60 minutes in the dark to achieve
stable absorption values. By measuring the
absorbance at 517 nm, it was possible to
calculate the reduction of DPPH. Using the
following formula, the radical scavenging

(RSA) estimated as a

activity was

percentage of DPPH discoloration:

9%RSA =[(ADPPH-AS)/ADPPH] x100
Where

AS = absorbance of the solution when the

solution extract added at a particular level

ADDPH = absorbance of the DPPH solution
[19].
3.7.5 ABTS Radical Scavenging Activity
The method outlined by [20] was used to
measure ABTS scavenging activity. The
interaction of ABTS solution with
potassium persulfate in the dark for 12 to 16
hours resulted in ABTS radical cation

(ABTS+). The absorbance of this solution at

Available at www.ijsred.com

734 nm was lowered with ethanol to 0.7
0.05. Next 2ml of the ABTS+ solution and
0.3ml of the diluted sample extract were
combined, and absorbance was measured
exactly 6 minutes later. The following
formula was used to determine the sample's
scavenging capacity:

ABTS scavenging

Abs control—Abs sample

activity= x100

Abs control

3.8 Statistical Analysis
Statistical analysis was conducted by using

standard statistical tools and procedures [21].

II1. RESULT AND DISCUSSION

4.1 CHEMICAL ANALYSIS OF DIFFERENT
VARIETIES OF ALMOND

4.1.1 Comparison of Moisture Contents of
Different Varieties of Almond

Moisture is the most important component of the
dry fruits. The storage life of the dry fruits
decreases as the percentage of moisture increases.
The data regarding the moisture contents of the
different varieties of almond is presented in Table 1
(Figure 4.1). In various almond varieties of
moistureresult have significant difference (p < 0.05).
The maximum moisture contents were found in

Kaghzi (6.6 %) whereas minimum moisture content

was fund in Katha 3.
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The difference in moisture contents may be
attributed to different climatic conditions, varieties,
soil conditions and harvest conditions. The scores
of recent research are parallel with the answers of
22,who examined that almond have moisture
contents 5.8 to 7.3

4.1.2 Comparison of Protein

In different almond varieties have considerable
more protein showing by previous and recent
research and results are significant variation
(P<0.05) showed in figure 4.2. Results shown in
table depicted that highest protein contents were
found in American almond variety (24.6%),
followed by the Kaghzi (22.5%) and minimum was
found in Katha (16%).

The results of recent study are in line with scores as
shown by [22]someone determined the American
almond is slightly higher in protein than Kaghzi
almond. He also studied that some samples of
Almond have protein 20.3 to 23.8%. These
properties are may be due to their genetic makeup

and environmental conditions.

4.1.3 Comparison of Crude Fat

In International marketoil of the Almond
ranks amongst the main 20 essential oils. Variety of
food commodities utilizes almond oil as ingredient

which utilizes almond oil widely for the preparation

Available at www.ijsred.com
of products like beverages, cosmetic items and
bakery products. Research has proven the
antimicrobial effect of almond oil against disease
causing microbes including saprophytic and
pathogenic species showing its potential to be used

as disinfectant.

mA
B
I .C

M Kaghzi B American m Katha

Comparison of the moisture contents of various

almond varieties is shown in Figure 4.1.

A
H B
I I |
B American M Kaghzi ®Katha
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Comparison of the protein content of

various almond varieties is shown in Figure 4.2.

HA

W Kaghzi ® American Katha

Comparison of the fat content of various

almond varieties is shown in Figure 4.3.

The data pertaining the crude fat of different
almond varieties are presented in Figure 4.3. The
data shownsignificant variance in the crude fat
values among the different almond varieties.The
high fat content 56.8% was found in Kaghzi almond
which is significantly different among other almond
varieties as American and Katha almond which
showed lowest fat content as 50.8 % and 48.4 %
respectively. The findings of present study have
conformity with results as revealed by [23]who
studies the Almond have fat 52 to 54.6%.

4.1.4 Comparison of Carbohydrates

The results after the analysis for carbohydrates
among different varieties of almond are presented
in Figure 4.4.Carbohydrate contents shown
significant variation amongst different varieties of
almond. The high carbohydrates 16.3% was found

in Kaghzi almond which is significantly different
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among other almond varieties, American and Katha
almond which showed lowest carbohydrates
percentage as 11.5% and 8.4% respectively. The
results of present research are cnear to the readings
as revealed by r24jwho reported that almond have

carbohydrates 4. 9 to 10.6%.

4.1.5 Comparison of Crude Fibre

The statistics obtained by examination of different
varieties of almond is presented in Figure 4.5.
Crude Fibrecontents had shown clear significant
difference in the fiber contents among different
almond varieties. The high fiber content 10.5% was
found in Kaghzi almond which is significantly
different among other almond varieties as American
and Katha which showed lowest fiber percentage as
82 % and 7.3 % respectively. The findings of
recent research are similar with results as revealed
by 24;who studies the almond have fiber 7.1%.

4.1.6 Comparison of Ash

The statistical analysis showed the ash of the
different almond varieties are shown in Figure 4.6.
The results shown that there is significant
difference in the ash percentage of different almond
varieties. The highest ash content 7.5% was found
in Kaghzi almond which is significantly different
among other almond varieties as American and
Katha almond which showed lowest ash percentage

as 5.3 % and 4 % respectively.
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A
HB
I .C

M Kaghzi W American M Katha

Comparing the Carbohydrate content of various

almond varieties is shown in Figure 4.4.

HA
HB
I |
W Kaghzi ®American mKatha

Comparing the Fiber content of various

almond varieties is shown in Figure 4.5
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HA

M Kaghzi M American ™ Katha

Comparison of the ash content of various

almond varieties is shown in Figure 4.6.

The findings of this project wereclose to the values
calculated by [23], determined the almond have ash
8.8%.
4.1.7 Comparison of Total Sugars
The figures regarding the total sugars % among the
different varieties of almond is depicted in Figure
4.7. The results indicated that there is significant
difference in the total sugars percentage of almond
varieties. The high value of total sugars 4.2% was
found in Kaghzi almond which is significantly
different among other almond varieties and lowest
ash percentage 2.3 % was in Katha. Results of this
study was in line with the results of [2sjdetermined
the almond have total sugars 5.1%.
4.1.8 Comparison of Minerals mg/100g
Varieties of almond analyzed for mineral
contents which results are presented in Figure 4.8.

The results of ash analysisindicatedsignificant
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variation among almond varieties. The maximum
mineral contents 166.6 mg was found in Kaghzi
almond which is significantly different among other
almond varieties and lowest 88 mg was found
Katha almond. The data of recent study are in line
with results as revealed by [23]lwho studies the

almond have mineral contents 148mg/100g.

4.1.9 Comparison of Fatty Acids % of
Different Varieties of Almond

The data regarding the fatty acids of the

different almond varieties is presented in Figure 4.9.

The data revealed that there is significant difference
in the fatty acids percentage of almond varieties.
The high fatty acid 0.6% was found in Kaghzi
almond which is significantly different among other

almond varieties as American and Katha almond

which showed lowest fatty acids percentage as 0.4 %

and 0.3 % respectively. This data of this study
analysis showed closeness with result shown by

241studies the Almond have fatty acids 1%.

4.2 Comparison of DPPH of Different Varieties
of Almond

Antioxidants refer to any substances which
have ability to prevent or stop the process of

oxidation.
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mA
I )

W Kaghzi B American

Comparison the Total sugar content of various

almond varieties is shown in Figure 4.7.

mA
B
I :

B Kaghzi B American ® Katha

Comparison of the minerals content of various

varieties of almond is shown in Figure 4.8.
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W Kaghzi MW American Katha

Comparison of fatty acid content of various almond

is shown in Figure 4.9.

Almonds pay an important role in scavenging of
free radicals, as a chelating agent, single remover of
oxygen radicals [26]. Synthetically manufactured
antioxidants are not much appreciated and herbs
and nuts are the recommended alternate source of
antioxidants.

Plants contain many chemical compounds which
have good antioxidant activity.The data regarding
the antioxidant activity of different varieties among
almond is shown in Figure 4.10. Analysis of

different varieties of almonds showed significant

difference. The maximum antioxidant activity 45.4%

by methanol extract was found in Kaghzi almond
which is significantly different among other almond
varieties which show lowest antioxidant activity as
well as American almond and Katha almond 41.3%
and 37% respectively. Many aromatic plants and
nuts, especially almond seeds are popular due to
their many remedial properties like antifungal,
The

antimicrobial and antidiabetic properties.
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antioxidant activity of almond oil may be because
of high linoleic concentration [27].

The results of recent study have conformity
with results as revealed by [28)who studiedand
reported that total phenolic contents in the food are
responsible for the antioxidant activity. Thus higher
contents of phenolic compounds in the sample will
result in higher activity of antioxidants.

4.3 Comparison of ABTS % of Different
Varieties of Almond

Different varieties of almond of ABT values
regarding data shown in Figure 4.11. The results
dipected that there is significant difference in the
ABTS values of different varieties of almond. The
high ABTS value 47.3% by ethanol extract was
found in Kaghzi almond which is significantly
different among other almond varieties which show
lowest ABTS values as well as American almond
and Katha almond 44.1% and 42% respectively.
This present study is in line with the finding of
nsiwho research almond extract for reducing power
using methanol as extracting solvent is higher plant
extract potential vary within varieties due to
variation in genetic makeup various verities well
due to maturity factors. Recent study result showing
that antioxidant ability of almond extracts falls

considerably in relation to varieties analysis.

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 816



International Journal of Scientific Research and Engineering Development — Volume 6 Issue 2, Mar-Apr 2023

HA
HB
I |

B Kaghzi M American M Katha

Comparison of the antioxidant content of various
almond varieties by DPPH method is shown in

Figure 4.10.

HA
B
I .C

B Kaghzi B American M Katha

Comparison of the antioxidant content of different
varieties of almond by ABTS method is shown in

Figure 4.11.
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4.4 Comparison of Total Phenolic Contents of
Different Varieties of Almond

The results of total phenolic contents
wereshown in Figure 4.12. It was find that the
ethanol extract of different varieties of almond
shows a significant difference which contains 0.3
mg/g among the other almond varieties which
shows lowest total phenolic contents as well as
American almond 0.2 mg/g and Katha almond 0.1
mg/g respectively.

Free radical scavengers, chain breakers,
complexes of metal ions that promote oxidation,
and inhibitors of singlet-oxygen production are all
components of natural antioxidants[3].

4.5 Comparison of Total Flavonoid Contents of
Different Varieties of Almond

The data on the flavonoid content of various
almond types from various regions are shown in
Figure 4.13. The data shown that there is significant
difference in the flavonoid contents of almond
varieties. The high flavonoid contents 22.6 pug was
found in Kaghzi almond which is significantly
different among other almond varieties as well as
American almond 18.3 pg and Katha almond
16.8pugindividually.
The current findings are consistent with the
research score of swho studied food systems;
flavonoids can act as free radical scavengers and
dismiss the radical chain reactions that occur during
triglycerides. Additionally,

the oxidation of

flavonoids appear to maintain a variety of
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biological activities, including antioxidant, anti-
inflammatory, and vasodilatory effects. While the
presence of these natural plant foods has been
thoroughly examined in fruits and vegetables,
whole grains and tree nuts have received less

attention.

m Katha

B American

M Kaghzi

Comparison of the Total Phenolic Contents of
Various varieties of Almond is shown in Figure

4.12.
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HA

W Kaghzi M American M Katha

Comparison of Total Flavonoid Contents of various

Varieties of Almond is shown in Figure 4.13.

SUMMARY

The almond fruit belongs to stone fruit
family grown all over the world and renowned for
its valuable nutrients. Amino acid profile and
protein contents is not only great source of essential
amino acids but also provide material for better
growth and energy. Presence of essential nutrients
in almonds ensures better health and prevention
from diseases. For various nutrients almonds are
considered good source of fat, carbohydrates,
minerals vitamins and phytochemicals. Among
these all nutrients, lipids extend about 48-67% of
total kernel dry weight [1ojand detailed fatty acids
profile provide an information about dominancy of
monounsaturated and polyunsaturated in almond oil.

Among unsaturated fatty acids from almond,
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linolenic and linoleic as essential fatty acid provide
basis for better health. Behind fatty acids, second
most important component in almonds are
carbohydrates.

Keeping in view the health benefits and nutritional
aspects this study was carried out, Samples of
different cultivars of almonds i.e. Kaghzi, Katha
and American were collected from the farm and
brought to the laboratory, the shell of almonds were
broken and kernel were stored in air tight containers

for future physicochemical analysis.

Physicochemical analysis among different almond
varieties was carried out. The Kaghzi almond
showed higher water contents (10.5%) are
significantly different than the other almond
varieties like Americana and Katha almond which
showed moisture contents as 8.2 % and 7.3 %
respectively. American almond showed higher
protein contents 24.6 % which is significantly
different than the Kaghzi and Katha almond which
showed protein contents as 22.5% and 16%
respectively.

Kaghzi almond showed higher fat content 56.8 %
which is significantly different than the Americana
and Katha almond which showed fat contents as
50.8 % and 48.4 % respectively. The high
carbohydrates 16.3% was found in Kaghzi almond
which is significantly different among other almond
varieties, American and Katha almond which

showed lowest carbohydrates percentage as 11.5%

and 8.4% respectively. The high fiber content 10.5%

Available at www.ijsred.com

was found in Kaghzi almond which is significantly
different among other almond varieties as American
and Katha which showed lowest fiber percentage as
8.2 % and 7.3 % respectively.

The high ash 7.5% was found in Kaghzi almond
which is significantly different among other almond
varieties as American and Katha almond which
showed lowest ash percentage as 5.3 % and 4 %
respectively. The high value of total sugars 4.2%
was found in Kaghzi almond which is significantly
different among other almond varieties as American
showed lowest ash

and Katha almond which

percentage as 3.7% and 2.3 % respectively.

The high mineral contents 166.6 mg was found in
Kaghzi almond which is significantly different
among other almond varieties as American and
Katha almond which showed lowest minerals
contents as 125 mg and 88 mg respectively. The
high fatty acid 0.6% was found in Kaghzi almond
which is significantly different among other almond
varieties as American and Katha almond which
showed lowest fatty acids percentage as 0.4 % and
0.3 % respectively.

The high antioxidant activity 45.4% by methanol
extract was found in Kaghzi almond which is
significantly different among other almond varieties
which show lowest antioxidant activity as well as
American almond and Katha almond 41.3% and 37%
respectively. The high ABTS value 47.3% by

ethanol extract was found in Kaghzi almond which
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is significantly different among other almond
varieties which show lowest ABTS values as well
as American almond and Katha almond 44.1% and
42% respectively.

Kaghzi almond shows a significant difference
which contains 0.3 mg/g among the other almond
varieties which shows lowest total phenolic
contents as well as American almond 0.2 mg/g and
Katha almond 0.1 mg/g respectively. The high
flavonoid contents 22.6 pg was found in Kaghzi
almond which is significantly different among other
almond varieties as well as American almond 18.3
pg and Katha almond 16.8 pg respectively.

This study showed that the Kaghzi almond variety
is over all best variety according to nutritional
properties. Kaghzi almond contain more antioxidant

and oil than other varieties.
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