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Vidisha (M.P.), 464001 complex, have high nutritional value. The total phenolic content
India. determined by colorimeter reveals that P.K, C.K, AK., Apr .S.
Contain 59 mg/gm, 24 mg/gm, 22 mg/gm, 82 mg/gm GAE
respectively whereas individual compounds detected by GC-MS technique shows the
presence of d-Glycero-d-galacto-heptose, a-D-Galactopyranose, 6-O-(trimethylsilyl)-, cyclic
1,2:3,4-bis (methylboronate), Hexadecanoic acid, methyl ester, n-Hexadecanoic acid, 6-
Octadecenoic acid, methyl ester, Oleic Acid ,13-Docosenamide, (Z)- in  Arachis hypogeae,
Cyclodecasiloxane, eicosamethyl-, Hexadecanoic acid, methyl ester, Estra-1,3,5(10)-trien-
17B-ol, Cyclodecasiloxane, eicosamethyl-, 9-Octadecenamide, (Z)-,2,3-Dimethoxy-5-methyl-
6-dekaisoprenyl-chinon, Cyclodecasiloxane, eicosamethyl inAnacardium occidentale, 4H-
1,2,4-Triazole-3-thiol, 4-methyl-5-[5-(1-pentynyl)-3-pyridyl]-, Pentadecanoic acid, 14-
methyl-, methyl ester, 10-Octadecenoic acid, methyl ester, 9-Octadecenamide, (Z)- in
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Prunus dulcis, Cyclodecasiloxane, eicosamethyl-, Pentadecanoic acid, 14-methyl-, methyl
ester, Dibutyl phthalate, 1-Monolinoleoylglycerol trimethylsilyl ether, 9-Octadecenamide,
(2)-,7-(4-Methoxy-phenyl)-cyclohepta-1,3,5-triene, Octasiloxane, 1,1,3,3,5, 5,7,7,9,9, 11,11,
13,13,15,15-, hexadecamethyl- in Prunus armeniaca respectively. The antimicrobial activity
of methanolic extract against gram positive bacteria when compared with amoxicillin reveals
that they exhibit good antibacterial property and thus can be used for therapeutic purpose in

future.

KEYWORDS: Arachis hypogaea, Anacardium occidentale, Prunus dulcis, Prunus
armeniaca, methanolic extract, vitamin analysis, total polyphenolic content, antibacterial
property, amoxicillin GC-MS, UV Spectrophotometer.

INTRODUCTION

Nuts are an important nutritious food known because of their high fiber, mineral and vitamin
content. Arachis hypogaea, Anacardium occidentale, Prunus dulcis, Prunus armeniaca, are
some of the important nuts being used from ancient times. Arachis hypogeae grown in almost
all tropical and subtropical countries are among the major oil seed crops grown in India. The
seeds are rich in oleic acid, linoleic acid, palmitic acid, stearic acid and arachidic acid.!!
Anacrdium occidentale being popularly used as food source and in cuisine are rich in
monosaturated fatty acid like oleic acid and palmitic acid.” On world wide basis Prunus
duclis are one of the most popular tree nuts and rank number one in production. The edible
portion of tree which is almond seed serves as rich source of nutrients consisting of of
monosaturated fatty acid such as oleic acid, linoleic acid in abundance.®! However Prunus
Ducilis mostly grown in Central Asia and around mediterraneam consist of monosaturated
fatty acids, polysaturated fatty acids and saturated fatty acid as well. Some common fatty acid
found are oleic acid, linoleic acid etc.[ Apart from their nutritional value these nuts are also
an excellent source of polyphenols.”® Polyphenols are natural compounds occurring in
plants, however they are also present in foods such as fruits, vegetables, cereals
etc.Chemically they are class of compounds consisting of hydroxyl group (OH) bond directly
to aromatic ring. Among polyphenols phenolic compounds are classified as simple
polyphenols based on the number of phenol units in the molecule.! On the basis of their
chemical structure and complexity they are classified into two major groups flavonoids and
non-flavonoids.*? At present polyphenols are considered to be an ideal chemotherapeutic

agents due to its non toxic properties.*] Continuous research work has shown that
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consumption of polyphenolic rich compound offers protection against development of
cancers, and cardiovascular diseases, diabetes osteoporosis and neurodegenerative
diseases.!*! Various researches conducted has shown that plant polyphenolics can be used as
an antimicrobial drugs.™ It has been found that polyphenolic fraction present in the skin
covering the kernels of several nuts mostly composed of non flavonoids tannin structures
(ellagitannins), flavan-3-ols and proanthocyanidin shows selective antimicrobial activities
against gut pathogenic bacteria.**! This antimicrobial and anti carcinogenic activities can be
attributed to the antioxidant activities found in fruits due to polyphenols.™ Thus polyphenols
are considered to be the most bioactive compounds among all phytochemicals and are
regarded as xenobiotics by the body.*®! Since the effects of polyphenols depend on their
bioavailability and amount of consumption.'”? At present amoxicillin is one among the

popular antibiotic drug being used.

The main aim of this research is to analyze the polyphenolic composition of Arachis
hypogaea, Anacardium occidentale, Prunus dulcis, Prunus armeniaca, and determination of

its antibacterial activity efficiency in comparison to synthetic drug amoxicillin.

MATERIALS AND METHODS

Collection of samples

The samples of Arachis hypogaeakernel (P.K) Anacardium occidentale kernel (C.K), Prunus
dulcis kernel (A.K), and Prunus armeniaca seeds (Apr .S) were collected from local market of
Vidisha.

Preparation of samples
The samples were dried at 100° C. in an oven for 1 hour. The samples were then grounded
usingblender. The powdered sample was then distributed into 3509 air tight plastic bags. for

determination of physico chemical and phytochemical analysis.

Preparation of Crude Extracts

300 ml of methanol were taken into sterilized round bottom flasks of 500 ml capacity then
added 200 gm of each dried powdered sample. It was kept undisturbed for 72 hours. Later the
extracts were filtered through Whatman No.1 filter paper. The supernatants were collected

separately, labeled and used for the screening of various phytochemicals.!*®!
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Extraction of polyphenolic content

10 g of each powdered sample were mixed with 150 ml of methanol and placed on water bath
at 40 °C for24 h. The extracts were filtered and concentrated by rotary evaporator. The crude
extract was freeze for 2-8°C. The crude freeze (extract was kept in a desiccators filled with

silica desiccant until further analysis).!*%!

Physiochemical analysis

The moisture, ash and crude fiber content was determined by (AOAC 1990) method [20].
The acid soluble and insoluble was determined as per IP 2010 [21].Results are shown in table
2.The mineral calcium and magnesium was determined bycomplexometric titration using

EDTA whereas iron and phosphate by colorimetric analysis [22].

Phytochemical identification:

The Phytochemical identification of methanolic extract of each sample was performed as per
the method given in Rajinikanth Marka et,al 2013.The various test performed are given in
table 1.

Table.1: Phytochemical identification methods

s.no | Name of phytochemical test | Method
1 | Alkaloids Dragendorff’s test
2 | Glycosides Molish test
3 | Tannins Ferric chloride test
4 | Phenols Ferric chloride test
5 | Flavonoids Alkaline reagent test
6 | Sterols Salkowski test
7 | Lignin Furfuraldehyde test
8 | Quinones Alcoholic KOH test
9 | Saponin Foam test
10 | Fats and oils Stain test

Vitamin Analysis

Vitamin Bg, folates were determined by U.V spectrophotometric analysis.?®! while vitamin

B., Niacin by perchlorictitration.?”

Fatty acid composition by GC MS
The GC-MS profiling of extract was done using Agilent 7890A GC coupled with 5975C
MS system as per methodGeneral 1 HP5 80 DEG.M.?%
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Total phenolic content analysis
Total phenolic content of the extracts was determined using Folin—Ciocalteu reagent as

described by Spanos and Wrolstad with some modifications.!*®!

Assay of amoxicillin

The assay determination of amoxicillin was performed as per Indian pharmacopeia 2007.1"]

Antibacterial activity

The fractions of methanolic extract were individually tested against bacteria. Using Nutrient
agar medium as culturing media for strain. Antibacterial activity was revealed by growth
inhibition in the test strain, observed in solid medium. In the present study we used Agar
diffusion disc-variant method described by Cleidson Valgas et al.2007.%!

RESULTS AND DISCUSSIONS

Physiochemical analysis

The proximate composition of P.K, C.K, A.K and Apr .S are shown in table 1.The results
showed that A.K. contain highest moisture content 6.35 % whereas P.K contain least
5.1%.The crude fibre determination showed that P.K had highest crude fibre contentwith
4.3% while C.K. lowest with 1.4%However the ash determination showed that A.K. contain
lowest ash content 3.8% whereas P.K maximum 4.2%.The mineral composition results of
each samples shown in Table 3 reveals that they are rich in Ca, Mg, Fe and P and thus are

helpful in treating many diseases.

Table.2: Proximate composition of samples

Parameters PK|CK ]| AK |Apr.S
Moisture 5.1% | 5.8% | 6.35% | 5.8%
Crude fibre 43% | 14% | 3.7% | 3.2%
Ash 4.2% | 4.8% | 3.8% 4%

Water soluble ash | 50% | 60% | 60% 50%
Acid Insoluble ash | 20% | 34% | 10% 12%

Table3. Mineral composition of samples (100 gm)

Minerals P.K CK A K Apr .S
Calcium 156.1 mg | 298.8 mg | 273.6 mg | 39.04 mg
Magnesium | 96.0mg | 64.0mg | 256 mg 64 mg
Iron 4.5mg 6.8 mg 8.6 mg 3.8 mg
Phosphorous | 81.6mg | 417.6mg | 393mg 73.6mg
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PHYTOCHEMICAL RESULTS

The results phytochemical identification shown in Table 4 showed that methanolic extract of
P.K, C.K, AK and Apr .S contain alkaloids, glycosides, tannins, phenols, flavonoids,
steroids, lignin, saponins, oils and fats.

Table 4: Identification of Phytochemicals in methanolic extract of samples

Phytochemical test | P.K. | AK | CK. | Apr.S
Alkaloids + + + +
Glycosides + + + +
Tannins + + + +
Phenols + + + +
Flavanoids + + + +
Steroids + + + +
Lignin + + + +
Quinone - - - -
Saponins + + + +
Oils and fats test + + + +

Vitamin analysis

The vitamin analysis of P.K, C.K, A.K and Apr.S showed that they are rich in vitamin and
thus play an important role in treating a number of diseases. The results shown in Table 5
revealed that P.K, C.K., and A.K, consist largest proportion of Niacin with 12.554 mg/100
gm, 2.58 mg/100gm, 3.385 mg/100gm respectively whereas the Apr.S had Vitamin Bl
10.270 mg/100 gm in abundance. However the further analysis shows the presence of folates,
with 50 mg/100 gm in P.K., A.K. andVitamin B6 with 0.348 mg/100 gm respectively.

Table 5: Vitamin analysis in samples per 100 gm

VITAMIN P.K. A.K C.K. Apr.K
B1 0.6721mg | 0.230mg | 0.644mg | 10.270 mg
Bs 0.348mg - - 0.007 mg
NIACIN 12.554mg | 2.58mg | 3.385mg -
FOLATES | 0.050mg | 0.050 mg - -

GC-MS RESULTS
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Table 6: GC-MS profiling of Methanolic extract of each sample
S name RT Compound Formula Structure MW %
5.880 ﬂ'G'ycem'd'ga'aCto' C7H140; I 210 |12.508
eptose
L ]
o-D-Galactopyranose, 6-O- o
6.803 gtgfgeir_‘y's"y')" oyelic | ¢ HpB,06Si i 300 | 4.730
bis(methylboronate) o T
P o
; ; VAV AVAVAVAVAVAVY
7 414 Hexadecanoic acid, methyl C17HuOs SN NV NNV 270 | 9.692
ester |
0, N \
L AVAVAVAVAVAVAVAVS
7579 | Palmitic acid C1sH320; ‘ | 256 | 9.004
P.K 6-Octadecenoic acid,
8.202 methyl ester C19H3602 n 296 | 37.908
8.416 | Oleic Acid C1gH3402 282 | 15.115
14.870 | 13-Docosenamide, (Z)- Ca2HasNO 337 | 10.953
Cyclononasiloxane WM MM
4.549 octadecamethyl- C18H5409Sig /\ s 0/,5\.0/4‘;-7., 740 | 25.365
7.418 ;ﬁ;‘f‘decaﬂo'c acid, methyl | & 110, S oos | 270 | 5.062
7.587 Eftra'1'3’5(10)'t”e”'173' CisH0 256 | 2.791
8.210 Cyclodecasiloxane, CorHeo O 240 | 48.200
' eicosamethyl- 2077001020 .. '
9.884 | 9-Octadecenamide, (2)- C1sH3sNO e - 281 3.705
CK =
2,3-Dimethoxy-5-methyl-
10.969 6-dekaisoprenyl-chinon CoHooO4 862 | 4.580
13,098 | Cyclodecasiloxane, CateOusin | T | 740 | 10206
' eicosamethyl- e '
4H-1,2,4-Triazole-3-thiol, " /K
4-methyl-5-[5-(1- P NN
5.791 pentynyl)-3- C14H16N4S : T\/I ‘ 272 | 50.494
pyridyl]- N
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AK Pentadecanoic acid, 14- 0
7.415 ’ C17H340; SN 270 | 4.766
methyl-, methyl ester
0
10-Octadecenoic acid, ANV
8.205 methyl ester Ci9H3602 0 296 | 36.162
9.874 | 9-Octadecenamide, (2)- C1gH3sNO J 281 8.578
4505 | Cyclodecasiloxane, CaoHeoOmSi 740 | 16.584
' eicosamethyl- 201 10010200 '
Pentadecanoic acid, 14-
7.412 methyl-, methyl ester C17H340; 270 | 2.462
7.676 | Dibutyl phthalate C16H2204 278 2.879
1-Monolinoleoylglycerol . ~
8197 | trimethylsilyl ether CarHsi0431, 498 | 54.725
Apr.S ]
9.871 | 9-Octadecenamide, (2)- C1sH3sNO N /\) 281 5.525
PN
7-(4-Methoxy-phenyl)- (
10-950 1 ¢y clohepta-1,3,5-triene C1H10 | 198 | 6.628
Octasiloxane,
13.046 |1,1,3,3,5,5,7,7,9,9,11,11,13 | C16H500Sig A A | D78 1 11.196
,13,15,15-hexadecamethyl-

Fatty acid composition

TheGC-MS analysis of each sample showed that they are rich in fatty acids and thus can be
used as an oilseed crop. Fig 1-4 represents the graphical presentation of analysis whereas the
components obtained are shown in Table 6. The results showed that 6-Octadecenoic acid,
methyl ester accounts for highest 37.908 % in peanuts followed by Oleic Acid 15.115%, d-
Glycero-d-galacto-heptose 12.598%, 13-Docosenamide, (Z)-10.953 % in abundance.
However Cyclodecasiloxane, eicosamethyl accounts for maximum 48.200 % in Ancardium
occidentale followed by Cyclononasiloxane, octadecamethyl-25.365 %, Cyclodecasiloxane,
eicosamethyl- 10.296% abundance. The other sample Prunus duclis consist of 50.594 % of
4H-1,2,4-Triazole-3-thiol, 4-methyl-5-[5-(1-pentynyl)-3 pyridyl] in maximum and Prunus

armeniaca consist of 50 % 1-Monolinoleoylglycerol trimethylsilyl ether in abundance. Thus
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all results revealed that Arachis hypogeae, Anacardium occidentale, Prunus duclis, Prunus

armeniaca are rich in monosaturated fatty acids and thus used as an important oilseed crops

Total phenolic content

The results of total phenolic content found in methanolic extract of P.K, C.K, A.K and Apr .S
are shown in Figure 1. The results showed that P.K, C.K, A.K and Apr .S contain 24 mg/gm ,
59 mg/gm , 22 mg/gm and 82 mg/gm of TPC respectively.

59 24 22mg 82

100
e B
P.K

CK Ak
m POLYPHENOLIC. APK

Fig .1: Total polyphenolic content found in methanolic extract of samples

Assay of Amoxicillin

The fig 6 ,7 represents the absorption graph observed in UV spectrophotometer. The analysis
of synthetic drug by U.V spectrophotometer as per parameters showed that the assay purity of
amoxicillin was 91.4% and thus was found suitable.

Specum ‘ Spectrum

— WTRETIIE I ey

Absarbance Abs)

T

/

Fig. 6 peak abs.:0.5350 at 320 nm Fig. 7 peak abs.:0.5270 at 320 nm
(Standard) (Sample)

Antibacterial activity
The microbiological assay of each extract revealed that they exhibit good antibacterial
activity. However the comparison among extract and amoxicillin showed that P.K have

comparable zone of inhibition with that of amoxicillin in comparison to other
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Fig .8: zone of inhibition of methanolic extract and amoxicillin against bacterial strain

Table 7: Antibacterial activity of methanolic extract and amoxicillin zone of inhibition

s.no | Name of sample | Zone of inhibition
1. P.K 17mm

2. CK 13mm

3. AK 9mm

4. Ap.k 7mm

5. Amoxicillin 17.5mm

CONCLUSION

The GC-MS results shows that nuts are rich in oleic acid, palmitic acid and linoleic acid and
thus are being used as an oil seed crop. However the analysis of total phenolic content reveals
that can also be used as antioxidants. The comparison of antibacterial activity of all nuts with
that of amoxicillin showed that P.K. exhibited maximum antibacterial activity followed by
C.K, AK., Apr.S in comparison to amoxicillin. Thus it can be concluded that these nuts
being rich in nutritional value also shows antibacterial property due to presence of phenolic
content in them and hence can be used as an antibiotic as well. However the further analysis
on it can lead to the development of new chemotherapeutic agent which may be helpful in
treating chronic diseases like Cancer.
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