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In vitro Antioxidant Activities and GC-MS Analysis of
Different Solvent Extracts of Acacia nilotica Leaves
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Yadav ef al.: Antioxidant Potential of Acacia nilotica Leaves

In the present study different extracts of Acacia nilotica leaves were tested for total phenolic and
flavonoid content, antioxidant activities. Extracts were also subjected to phytochemical analysis using
gas chromatography-mass spectrometry analytical techniques. Antioxidant potential was determined
using DPPH free radical scavenging assay, hydrogen peroxide scavenging assay, metal chelating assay
and B-carotene-linoleic acid assay. Methanol extract exhibited maximum antioxidant activity (94.3 %)
followed by the ethyl acetate extract (90.7 %). Total phenolic content was highest in the methanol extract
and total flavonoid content in ethyl acetate extract. Positive correlation was observed between the total
phenolic content, total flavonoid content and antioxidant activities. Principle component analysis revealed
correlation between different parameters. D-pinitol, catechol, N-2,4-dnp-L-arginine, squalene, R-limonene,
9-octadecen-12-ynoic acid, methyl ester, androst-5-en, 2(1-H)-quinolinone, heptacosane, 2-pentadecanone,
6,10,14-trimethyl, linoleic acid, y-linoleic acid, palmitic acid, stearic acid were the main compounds present
in different extracts of Acacia nilotica leaves and could serve as a possible source of natural antioxidants in
food and pharmaceutical industry.
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Interaction between inherent antioxidant defence
system and various reactive species inside the body
has pivotal role in maintaining homeostasis, the
fundamental necessity of every living being. Reactive
species are by-products of physiological processes,
quenched by internal defence line of enzymes,
vitamins and other secondary metabolites!!!. These
are usually charged moieties of oxygen and nitrogen.
Current life style has led to excessive production of
these reactive species, mainly due to stress and eating
habits!?. Overproduction of reactive species is the main
cause of diseases like cancers, rheumatoid arthritis,
atherosclerosis, asthma and diabetes!!.

Antioxidants are usually aromatic compounds, capable
of terminating chain reactions via protonation!.
Antioxidants radicalize themselves to stabilize
free radicals. These then stabilize the charge by
delocalization of an electron in their aromatic ring!®!.
An array of secondary metabolites like phenolics!®,
flavonoids!), carotenoids®, steroids®” and thiol
compounds!'” act as antioxidants. Antioxidants have
found a promising place in food industry!'"); cosmetics,
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antiaging products!'?, healthcare!'* and pharmaceutical
industry!"). Diverse uses of antioxidants and the
growing market have given the impetus to discover
and develop more effective and safe antioxidants from
natural sources. Plants due to their vast metabolic
diversity offer great dimensions for exploring new
antioxidant compounds.

Acacia nilotica is a popular cosmopolitan weed of
Fabaceae family. It traces a long ethnobotanical history
of use to treat cold, cough, diarrhoea, dysentery,
malaria, respiratory ailments and teeth problems!'!.
Various parts of A. milotica were reported to exert
antibacterial'®l, antiviral, antioxidant!'”), antidiabetic!'®!
and antimalarial activities!"”. Compounds like
niloticane", [-sitosterol™!, y-sitosterol®?,
kaempferol™, ethyl gallate!** and various other gallates
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and catechins!?! have been isolated from this plant.
Analytical detection techniques, gas chromatography
with mass spectrometry (GC-MS) could be a promising
tool for standardization of herbal medicine. GC-MS
is an easy, time efficient method for estimation of
bioactive metabolites based on their charge to mass
ratiol®,

Present study was a comprehensive attempt to assess
in vitro antioxidant activities of six different extracts
of A. nilotica leaves and a correlation between the
activities and the total phenolic and flavonoid contents.
Principle component analysis (PCA) was employed
as statistical validation of the correlation. Study also
attempted to predict the main antioxidant compounds
and phytochemical profile maps of all the six extracts
used in this study with GC-MS detection technique.

MATERIALS AND METHODS

Plant material collection and extract preparation:

Full grown healthy leaves of 4. nilotica were collected
in October 2014 from Jhajjar district, Haryana, India.
Sample was matched with herbarium specimen of
A. nilotica (MDU 2601) available in the Department
of Genetics, M. D. University, Rohtak (India). Leaves
were washed properly and dried in shade. The dried
leaves were ground into a coarse powder. Solvents
used for extract preparation were, methanol, acetone,
ethyl acetate, chloroform, benzene and petroleum
ether. Leaf extracts were prepared by cold percolation
method, filtered through Whatman filter paper No. 1
and concentrated with rotary vacuum evaporator.

Estimation of total phenolic content (TPC):

TPC was estimated by using Folin-Ciocalteau assay™”.
Gallic acid (Sigma-Aldrich) was used for standard
curve preparation. To 1 ml of extract (1 mg/ml) or
gallic acid (20, 40, 60, 80, 100 pug/ml) 100 ul of 10 %
Folin-Ciocalteau reagent was added followed by 1 ml
of 7 % Na,CO, after 5 min. Final volume was adjusted
to 4 ml with distilled water. After 90 min incubation,
absorbance was recorded at 765 nm using a UV/Vis
spectrophotometer. Results were expressed as mg/g
gallic acid equivalent (GAE).

Estimation of total flavonoid content (TFC):

TFC was estimated using AICI, colorimetric method*®.
Quercetin (62.5, 125,250, 500, 1000 pg/ml ) or extracts
(1 mg/ml) were mixed with 1.5 ml of methanol, 100 pl
of 10 % AICIL,, 100 pl of 1 M potassium acetate and
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2.8 ml of distilled water. Mixture was incubated for
30 min at room temperature and measured at
415 nm using a UV/Vis spectrophotometer. Results
were expressed as mg/g quercetin equivalent (QE).

2,2-diphenyl-1-picryl-hydrazyl-hydrate = (DPPH)

free radical scavenging assay:

Extracts (1 mg/ml) were added to 2 ml of freshly
prepared DPPH solution (0.1 mM) with continuous
shaking, incubated in darkness for 30 min and
absorbance was measured at 517 nm!’!. Ascorbic
acid was used as a standard. Results were expressed
as % of free radicals scavenged using the formula,
% free radical scavenging = (1-A /A )x100, where,
A refers to the absorbance of sample and A refers to
the absorbance of control.

H,O, scavenging assay:

Extracts were dissolved in 3.4 ml of phosphate buffer
(pH- 7.4, 50 mM), 600 pl of H,O, (40 mM) solution
was added®” and incubated at room temperature
for 10 min. The absorbance was measured at
230 nm. Percent of H,O, scavenging was calculated as,
% H,0, scavenging = (1-A /A )x100, where, A _denotes
the absorbance of sample and A is the absorbance of
control.

Metal chelating assay:

To 2 ml of extract, 0.25 ml of 2 mM FeCl, was added
followed by 0.25 ml of 5 mM ferrozine. Mixture was
kept at room temperature for 10 min. Absorbance
was measured at 562 nm!*!!. Percent of inhibition of
ferrozine-Fe?*" complex formation was calculated from
the formula, (1-A /A )x100, where, A is the absorbance
of sample and A_is the absorbance of control.

B-Carotene-linoleic acid assay:

One milligram of B-carotene was dissolved in 1 ml of
chloroform, to which 40 mg of linoleic acid and 400 mg
of Tween 80 were added. Chloroform was evaporated
using a rotary vacuum evaporator. Then 100 ml of
distilled H,O was added with vigorous shaking to
make an emulsion. Five millilitres of this emulsion was
added to 0.2 ml of extract or standard. Immediately,
absorbance was measured at 470 nm and then incubated
at 50° for 60 min. After 60 min, absorbance was
measured again at 470 nmP?.. Antioxidant activity was
calculated using the formula (1-DR /DR )*x100, where,
DR_ is the rate of degradation of control (In(a/b)/60),
DR _ is the rate of degradation of sample (In(a/b)/60);
a= absorbance at zero time, b= absorbance at 60 min.
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Derivatization and GC-MS analysis:

Plant extracts were derivatized with N,O-
bistrifluoroacetamide (BSTFA) to form trimethylsilyl
derivatives. BSTFA and anhydrous pyridine (300 pl,
1:1) was added to 100 pl plant extract (1 mg) and
incubated first at 70° for 30 min and then overnight
at room temperature?®’l. Derivatized samples were
subjected to GC-MS analysis in a Bruker 436- GC
equipped with Rtx-5 (5 % diphenyl/95 % dimethyl
polysiloxane) fused capillary column (30 mx0.25 mm
IDx0.25 pm df). The chromatographic conditions
were, an initial column temperature of 70° for 2 min,
followed by a linear gradient of 10°/min up to 300°.
Injector temperature was kept at 280° and the flow
rate of helium (99.9 %) gas was 1 ml/min. Injection
volume of 1 pul was used (split mode with split ratio
50:1). MS used in the system was SCION SQ with MS
Workstation 8 software package from Bruker. Solvent
delay was 4 min and the total run was of 26 min.
The eluted peaks were identified by matching with
National Institute Standard and Technology library and
literature.

Statistical analysis:

All experiments were performed in triplicates and
the results were expressed as mean with standard
deviation. One-way analysis of variance (ANOVA)
followed by Tukey’s multiple comparison test was
applied to determine variations among antioxidant
activities of different extracts and reference standard
using GraphPad Prism 7 (GraphPad software Inc.,
USA) software. Pearson correlation coefficient was
determined between TPC, TFC and antioxidant
activities of extracts by different assays. Correlation
matrix was subjected to PCA using XLSTAT software.
PCA was done to understand interrelationship between
different variables i.e. antioxidant activities, TPC, TFC.

RESULTS AND DISCUSSION

TPC of extracts was estimated using regression Eqn.
(y=0.003x+0.053, 1>=0.994) obtained from gallic
acid standard curve. TPC values ranged between
7.40 to 166.33 mg/g GAE for different extracts. Polar
solvents were quite effective in extracting out phenols;
methanol being the most effective with TPC value of
166 mg/g GAE followed by acetone. Non-polar solvents
extracted out minor amount of TPC; petroleum ether
being the least effective.

TFC of extracts was estimated using regression
Eqn. (y=0.0018x+0.0486, r°=0.9991) obtained from
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quercetin standard curve. TFC values ranged from
10.34 to 75.11 mg/g QE. Ethyl acetate extract was most
effective with TFC value of 75.11 mg/g QE. Petroleum
ether was least effective (fig. 1). All extracts showed
different levels of antioxidant activities in the 4
antioxidant assays employed (fig. 2). Methanol extract
was most active followed by ethyl acetate as compared
to standard.

Maximum DPPH free radical scavenging activity of
94.3 % was exhibited by the methanol extract followed
by 90.7 % activity by the ethyl acetate extract. Ascorbic
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Fig. 1: TPC and TFC values of A. nilotica leaf extracts

ME- methanol extract, AE- acetone extract, EAE- ethyl
acetate extract, CE- chloroform extract, BE- benzene extract,
PEE- petroleum ether extract, TPC- total phenolic content,
GAE- gallic acid equivalent, TFC- total flavonoid content, QC-
quercetin equivalent. K¥TPC (mg/g) GAE; & TFC (mg/g) QE
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Fig. 2: Antioxidant activity of A. nilotica leaf extracts and
standard by four different antioxidant assays

m Methanol extract, B acetone extract, = ethyl acetate extract,
R chloroform extract, FH benzene extract, - petroleum ether
extract, Ex standard, DPPH- DPPH free radical scavenging
assay, H,0,- H,0, scavenging assay, MC- metal chelating assay,
BCLA- B-carotene linoleic acid assay, ns- non-significant,
***p<0.001

September-October 2018



www.ijpsonline.com

acid showed 90.63 % free radical scavenging activity.
Benzene extract showed minimum activity with
36.9 %. All extracts showed H,O, scavenging activity
to different extents. Maximum scavenging activity was
shown by methanol extract at 92.4 % Benzene extract
(37.34 %) and petroleum ether extract (56.35 %) were
less active compared to other extracts and control.
Ascorbic acid showed 91.33 % activity.

Iron also decomposes lipid hydro-peroxides into
reactive free radicals. Chelating agents reduces the Fe?*-
ferrozine complex formation, observed as a reduction in
red colour in solution. 4. nilotica leaf extracts showed
significant metal chelating activity. Maximum activity
observed was 92 % by methanol extract followed by
84.06 % of acetone extract. Benzene extract showed
minimum 37 % activity. EDTA showed 95 % activity.

Linoleic acid produces free radicals on incubation at
50°. These free radicals attack B-carotene resulting in
lower absorbance values. Methanol extract exhibited
maximum activity of 89.56 comparable to that of
88.03 % of control. Benzene extract was least effective
with 32.4 % activity.

Correlationbetween TPC, TFC and antioxidantactivities
of extracts was analysed using Pearson correlation
coefficient. Positive correlation was observed between
all the parameters (Table 1). TFC showed maximum
correlation (r=0.839) to H,O, scavenging assay. TPC

BE

PC3 (257 %)

PCI (88.60 %)

Fig. 3: Principle component analysis biplot of antioxidant
activity assays, TPC, TFC and different extracts of A. nilotica
ME- Methanol extract, AE- acetone extract, EAE- ethyl acetate
extract, CE- chloroform extract, BE- benzene extract, PEE-
petroleum ether extract, STD- standard, DPPH- DPPH free
radical scavenging assay, H,0,- H,O, scavenging assay, MC-
metal chelating assay, BCLA- B-carotene linoleic acid assay,
TPC- total phenolic content, GAE- gallic acid equivalent, TFC-
total flavonoid content
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TABLE 1: PEARSON CORRELATION COEFFICIENT
OF DIFFERENT ANTIOXIDANT PARAMETERS
OBSERVED IN A. NILOTICA LEAVES

TPC TFC DPPH H,0, MC BCLA
TPC 1.000
TFC 0.481 1.000
DPPH 0.771  0.815 1.000
H,0, 0.747 0.839 0.995* 1.000
MC 0.795 0.804 0.995* 0.996* 1.000
BCLA 0.766 0.832 0.997* 0.998* 0.997* 1.000

TPC- total phenolic content, TFC- total flavonoid content, DPPH-
DPPH free radical scavenging assay, H,0,- H,0, scavenging assay,
MC- metal chelating assay, BCLA- B-carotene linoleic acid assay,
*p<0.001

showed significant correlation (r=0.795) with metal
chelating assay. TPC and TFC showed low level
of correlation (r=0.481) with each other. Based on
these correlation data, principle components (PCs)
contributing to variation were analysed and represented
in a two dimensional space (fig. 3). Two PCs explaining
91.17 % of variability were chosen for biplot. PC1 and
PC3 accounted for 88.60 % and 2.57 % data variance,
respectively. PC1 showed positive correlation with
group II, which included all antioxidant assays, TPC,
TFC and 4 extracts (methanol, acetone, ethyl acetate,
chloroform). PC3 showed positive correlation with
group I including TPC, TFC and 3 extracts (acetone,
ethyl acetate, benzene). Benzene and petroleum
ether extracts were observed separated from all other
extracts and parameters. Benzene extract was observed
in positive correlation with PC3 i.e. with TPC and TFC
but in negative correlation with PC1 i.e., antioxidant
assays while petroleum ether extract showed positive
correlation with antioxidant assays (PC1) and negative
correlation with TPC and TFC.

The GC-MS spectra of all six extracts confirmed the
presence of various constituents like essential oils, fatty
acids, esters, alcohols, phenols, carbohydrates, alkanes,
steroids, and terpenes (fig. 4). Main phytochemicals
present in extracts were shown in Tables 2-4. Spectra
of some of the compounds detected were given
in figs. 5 and 6, respectively. Hexadecanoic acid,
8,11,14-¢cicosatrienoic  acid, 9,12-octadecadieonoic
acid, methyl ester (E.E)-, 9,12,15-octadecatrieonoic
acid (Z,Z2,7)-, 9-octadecen-12-ynoic acid, methyl ester,
cis-9 hexadecenoic acid were the main fatty acids and
their esters present in extracts. Carbohydrates moieties
like myoinositol and D-pinitol were also detected.
Terpenoids squalene and R-limonene were also
observed. Phenol, 2,5-bis(1,1-dimethylethyl)- and 1,2-
benzenetriol (catechol) were also observed in extracts.
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Secondary metabolites are a plants’ arsenal that act as
a trouble shooter in its life cycle. These metabolites
not only defend the plant but also benefit mankind by
offering an array of medicinal activities. Phenols and
flavonoids are classes of secondary metabolites, which
confer strong antioxidant activity. In present study
TPC values up to 166.33 mg/g GAE and TFC values
up to 75.11 mg/g QE were observed for methanol and
ethyl acetate extract, respectively. Previous studies on
A. nilotica also emphasize that it is a rich source of
phenols and flavonoids®**3, Various solvent extracts of
A. nilotica conferred different antioxidant capacities;

polar solvent extracts being most effective. Methanol
and ethyl acetate were the most effective solvents in
this study. Both of these solvents extract out phenols
and flavonoids from plant samplel¢),

Four different in vitro assays were used for antioxidant
activity determination. These assays mainly differed in
the type of free radical scavenged. DPPH method due to
its reliability and easy colour change observation is the
most applied in vitro method®"\. H,O, intake produces
OH" radicals which causes lipid peroxidation™®,
B-Carotene-linoleic acid assay system is also routinely
used for checking antioxidant activities of plants
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Fig. 4: GC-MS chromatogram of A. nilotica leaf extracts
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TABLE 2: COMPOUNDS IDENTIFIED IN METHANOL AND ACETONE EXTRACTS OF A. NILOTICA BY GC-
MS

Methanol extract Acetone extract

RT Compounds % Area RT Compounds A%
rea

4.111 N-2,4-Dnp-L-arginine 0.035 4.074 Pyridine-3-carboxamide 0.037
4.566 Benzaldehyde, 4-methyl- 1.871  11.963 Tridecane, 1-bromo- 10.43
6.110 Phenylacetic acid, 2-adamantyl ester 0.343  12.297 Dodecyl acrylate 8.185
6.412 'Z-Benzenediol, o-(4-methoxybenzoyl)-0’-(4- 5 575 1 g55 Octadecane, 6-methyl- 0.927

methylbenzoyl)-

Benzene,

6.453 1-(3-trifluoromethylphenyliminomethyl)-4-  0.062 13.297 R-Limonene 0.183

(thietan-3-yloxy)-
6.537 Pyridinium, diniromethylide- 0.296 13.522 Hexadecanoic acid, Z-11- 7.619
6.595 Carbonic acid, ethyl phenyl ester 1.370 13.832 2-Pentadecanone, 6,10,14-trimethyl-  0.635
6.826 Benzene, 1,3-bis(1,1-dimethylethyl)- 3.207 14.082 Pthalic acid, 6-ethyl-3-octyl isobutyl ester 0.436
7.494 4-Trifluoroacetoxytridecane 0.491 14.091 Pthalic acid, 8-chlorooctyl isobutyl ester 0.296
7.613 2-Trifluroacetoxypentadecane 0.462 14.555 Cyclopropanenonanoic acid, methyl ester 1.109
7.723 1-Octanol, 2-butyl- 0.348 14.613 8,11,14-Eicosatrieonic acid, (Z,Z,Z)- 1.378
9.817 1-Dodecanol 16.26 14.666 Hexadecanoic acid, methyl ester 2.352
10.261 Phenol, 2,5-bis(1,1-dimethylethyl)- 0.642 15.020 Dibutyl phthalate 45.39
10.839 Silane, (dodecyloxy)trimethyl- 3.344  15.114 9’1Z'OCtadecad‘e?Er“E)f"c‘d’ methyl ester , g57
11.964 Tridecane, 1-bromo- 3.545 15.172  9,12,15-Octadecatrieonic acid (Z,Z,Z)- 9.328
12.122 Myo-Inositol,4-C-methyl- 4.571 15.413 22-Tricosenoic acid 1.604
12.296 Dodecyl acrylate 49.40 16.225 Linoleic acid ethyl ester 0.909
12.364 Propanoic acid, decyl ester 5.352 16.287 Cis,cis,cis-7,10,13-Hexadecatrienal 1.597
12.411 ~ Dodecanoic acid, Zégt':f(acetymxy)pr°pyl 0.038  19.847 Diisooctyl phthalate 2.601
16.515 Methyl strearate 0.590 21.255 9-Octadecen-12-ynoic acid, methyl ester 0.021

RT- Retention time

TABLE 3: COMPOUNDS IDENTIFIED IN ETHYL ACETATE AND CHLOROFORM EXTRACTS OF A. NILOTICA
BY GC-MS

Ethyl acetate extract Chloroform extract

RT Compound % Area RT Compound % Area
4-Cyclopropylcarbonyloxytetra

4.052 Decane 0.016  11.962 Tridecane,1-bromo- 6.061

11.964 Tridecane, 1-bromo- 7.801 12.294 Dodecyl acrylate 18.22

12.296 Dodecyl acrylate 20.74  12.851 Tetracontane, 3,5,24-trimethyl- 0.823

12.851 Decane, 1-(ethenyloxy)- 0.787  13.520 Cis-9-Hexadecenoic acid 7.490
Z-10-Methyl-11-tetradecen-1-ol

13.521 propionate 5.711 13.827 2-Pentadecanone, 6,10,14-trimethyl- 0.330

9,12,15-Octadecatrieonic acid, methyl 9,12-Octadecadieonic acid, methyl ester,

14.612 ester, (Z,2,2)- 1.114  14.550 (E,E)- 0.649
Pentadecanoic acid, 14-methyl-,

14.661 methyl ester 0.749  14.661 Hexadecanoic acid, methyl ester 1.199

15.018 Dibutyl phthalate 42.79 15.017 Dibutyl phthalate 35.93

9,12-Octadecadieonic acid, methyl

15.113 ester, (E,E)- 3.672 15.112 9,12-Octadecadienoic acid(Z,Z)- 4.404

15.170 9,12,15-Octadecatrieonic acid, (Z,Z,Z)- 6.351 15.168 Cis,cis,cis-7,10,13-Hexadecatrienal 8.354

15.412 Octadecanal 1.887  15.409 Hexadecane, 1-(ethenyloxy)- 2.774

Propionic acid, 3-mercapto-, Propanoic acid, 3-mercapto-, dodecyl

15.544 2,2,4,4-tetramethylpentyl ester 0.565 15.542 ester 0.653
6,9,12,15-Docosatetraeonic acid, 12,15-Octadecadienoic acid, 2,3methyl

16.277 methyl ester 0.367 16.226 ester 0.481
9,12,155-0Octadecatrieonic acid, 9,12,15-Octadecatrienoic acid,

16.298 2,3-dihydroxypropyl ester 0.070 16.283 2,3-dihydroxypropyl ester, (Z,Z,Z)- 0.796
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Octadecanal, 2-bromo-
Bis(2-ethylhexyl) phthalate
9-Octadecenamide, (Z)-

Squalene
2(1H)-Quinolinone, 4-phenyl-

Allopregn-7,16-diene-3.beta.,7.alpha.,11.

19.846 Bis(2-ethylhexyl phthalate 6.009 17.143
5,9,13-Pentadecatrien-2-one,
21.786 6,10,14-trimethyl-, (E,E)- 0.448 19.845
Allopregnane3.beta.,7.alpha.,11.
24.975 alpha.-triol-20-one 0.774  21.640
2,4-lmidazoliinedione,
25.481 5-[3,4-bis[(trimethyksilyl)oxy]... 0.033  21.787
25.488 Ethyl iso-allocholate 0.057  23.920
Androst-5-en-17-one, 3-[(trimethylsilyl)
25.840 oxy]- 0.047 24.977

alpha.-triol

0.538

0.435

0.235

0.671
0.447

2.309

TABLE 4: COMPOUNDS IDENTIFIED IN BENZENE AND PETROLEUM ETHER EXTRACTS OF A. NILOTICA

BY GC-MS

Benzene extract

Petroleum ether extract

RT Compound % Area RT Compound % Area
4.019 Pyrrolidine, 1-(1-0xo-2,5- 0.545  11.956 Tridecane, 1-bromo- 16.36
Octadecadienyl)-
13.543 D-Pinitol, pentakis (trimethylsilyl) ether  32.84 12.289 2-Propenoic acid, tridecyl ester 2.639
16.218 9’15'0Ctadecad‘e‘(’2‘§)?c'd’ methylester, 4064  12.846  1-Dodecanol, 3,7,11-trimethyl-  5.035
16.279 ~ 21%.15-Octadecatrieonic acid, methyl = ¢ 0y 43 514 Cis-9 Hexadecenoic acid 10.64
ester, (Z,2,2)-
22.329 Hexacosane 23.39 14.606 9,12,15-Octadecatrienal 4.832
22.974 Tritriacontane 13.28  15.110 12-Octadecadieonic acid, methyl 4 o34
ester, (E,E)-
23.594 Eicosane, 2-methyl- 16.37 15.164  Cis,cis,cis-7,10,13-Hexadecatrienal  8.705
22.324 Heptacosane 17.71
Octadecane, 3-ethyl-5-(2-
22.349 ethylbutyl)- 2.440
23.905 8,11,14-Eicosatrienoic acid, methyl ester, 0.496 22.966 Sulfourous acid, pentadecylpentyl 8.362
(Z,2,7)- ester
23.596 Hexacosane 14.03
1-Monolinoleoylglycerol
23.879 trimethylsilyl ether 1.262
RT- Retention time
and foodsP”. A. nilotica extracts exhibited good  Phytochemical screening is mandatory  for

antioxidant potential in all assays. Methanol extract
of A. nilotica exhibited maximum activity (94 %).
Ethyl acetate extract showed 90 % activity comparable
to that of standard. Kalaivani et al. reported higher
activity of A. nilotica ethanol extract than standard at
same concentration!!!, Sadiq et al. also reported 91 %
antioxidant activity of ethanol extract!!”),

PCA is an important statistical tool for predicting
correlation between different parameters in a two
dimentional space®. In present study PCA analysis
reveals the relationship between TPC, TFC and
antioxidant activities of six solvent extracts of
A. nilotica. Methanol and chloroform extracts showed
positive correlation with antioxidant assays while
acetone and ethyl acetate extracts showed positive
correlation with TPC and TFC values. PCA results
corresponded with results observed for antioxidant
activities of extracts.
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standardization of any herbal product. GC-MS
analysis is a time efficient tool for phytochemical
detection. It confirmed the presence of various classes
of compounds in A4. nilotica leaf extracts. Presence of
these compounds was also confirmed by comparing
with literature. Pinitol has been detected in many plant
species and showed ion fragment at m/z 73, 147, 217
and 260", Squalene showed ion fragment at m/z 41,
69 and 81 same as those observed in P. chinense!*!.
Presence of cis-9 hexadecenoic acid (m/z 41, 55, 69),
9,12-octadecadieonic acid, methyl ester (m/z 41, 55,
67), 9,12,15-octadecatrieonic acid (m/z 41, 67, 79)
was also confirmed by comparing with a validated
method*?!.

Fatty acids 9-12-octadecadieonic acid (linoleic
acid), 9,12,15-octadecatrieconic acid  (y-linoleic
acid), palmitic acid, stearic acid, 9-octadecen-12-
ynoic acid methyl ester were observed in different
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Fig. 5: Mass spectra of some phytochemicals detected

A. D-pinitol, B. squalene, C. 9,12-octadecadieonic acid, methyl ester, D. 9,12,15-octadecatrieonic acid, E. cis-9 hexadecenoic acid

September-October 2018

Indian Journal of Pharmaceutical Sciences



www.ijpsonline.com

Fig. 6: Structure of phytochemicals detected in A. nilotica leaves

A. D-pinitol, B. squalene, C. 9,12-octadecadieonic acid, methyl ester, D. 9,12,15-octadecatrieonic acid, E. Cis-9 hexadecenoic acid

extracts and act as strong antioxidants***!, Catechol
derivative was observed in methanol extract. Alkane
heptacosane, 2-pentadecanone, 6,10,14-trimethyl act
as antioxidants and were present in petroleum ether
and chloroform extract, respectively“®47l. Squalene; a
tritrpenoid compound observed in chloroform extract
possessed antioxidant, antimicrobial, chemopreventive
and antitumour activities. A variety of compounds
like  2(1-H)-quinolinone, = N-2,4-dnp-L-arginine,
R-limonene, tridecane, ethyl iso-allocholate were
observed in extracts having neuroleptic, anticancerous
and antimicrobial properties! 821,

D-pinitol is a carbohydrate that has been previously
isolated from A. nilotica and has various medicinal
activities like antioxidant, antidiabetic, antiviral,
antiinflammatory, anthelminthic®! and was observed
in benzene extract. An active steroid androst-5-en
observed in ethyl acetate extract having
antiinflammatory activity that has previously been
isolated from A. nilotica®™. Thus it can be concluded
that GC-MS is an effective tool for phytochemical
prediction. GC-MS analyses of different solvent
extracts of A. nilotica generates phytochemical profile
maps of the plant, which can be used as stepping stone
in compound isolation studies. Present study reveals
the antioxidant potential of 4. milotica leaf extracts
and the main phytochemicals responsible for the
activity. Further more research is required for analysis
of extracts by other analytical techniques, particular
compound isolation and their cytotoxic assessment.
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