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The comparative analysis of the fatty acid composition of Cassia tora (leaves and stem) was
determined using gas chromatography—mass spectrometry. Twenty-seven fatty acids
were identified in C. tora (leaves and stem) which was collected from three different
geographical areas of India: Lucknow (Uttar Pradesh), Nainital (Uttarakhand), and Bhav-
nagar (Gujarat), coded as CT-1, CT-2, and CT-3, respectively. The gas chromatography
~mass spectrometry analysis showed the presence of various saturated and unsaturated
fatty acids. The major fatty acids found were palmitic acid, linoleic acid, linolenic acid,
margaric acid, melissic acid, and behenic acid. The highest amounts of saturated fatty
acids were found in leaves of C. tora collected from Bhavnagar (Gujarat) (60.7% = 0.5%).
Thus, the study reveals that C. tora has a major amount of nutritionally important fatty
acids, along with significant antimicrobial potential. Fatty acids play a significant role in
the development of fat products with enhanced nutritional value and clinical application.
Remarkable differences were found in the present study between fatty acid profiles of C.
tora collected from different locations in India. To the best of our knowledge there is no
previously reported comparative study of the fatty acids of C. tora.
Copyright © 2017, Food and Drug Administration, Taiwan. Published by Elsevier Taiwan
* LLC. This is an open access article under the CC BY-NC-ND license (n!:y’
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Comparative Analysis of Fatty Acids and Antioxidant Activity of
Betula utilis Bark Collected from Different Geographical Region

of India
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- ABSTRACT
; “Obi‘ecﬁve: The present study investigated the comparative analysis
of fatty acid and antioxidant activity from the bark of Betula utilis,
collected from Kashmir and Sikkim coded as BUK and BUS
respectively. Methods: Fatty acid constituents were analyzed by GC-
MS igas chromatography mass spectroscopy) in BUK and BUS bark.
8 wtilis bark extracts of both the locations were phytochemically
investigated and radical scavenging activity was evaluated by DPPH
in all solvent fractions. Results: Phenolic content were found
‘10 be higher in methanolic extracts of BUK bark, 58 = 0.1 mg/gm and
flavonoid content were higher in the water extract of BUK bark, 6.16 = 02
mg/gm.The radical scavenging activity was found to be higher methanolic,
alooholic and water extracts of BUK bark. The lowest IC,, value for radical
scavenging activity of methanolic and water extracts of B. utihs bark
collected from Kashmir were found 187 = 1.1 and 182 £ 0.3 pg/mL,
respectively. Thirteen fatty acids were identified in the sample BUK as well
&8s BUS in which the major fatty acids were found-Palmitic acid, linoleic acid

INTRODUCTION

Betula utilis D. Don or Ilimzilayan Silver Birch ( Betulaceae) commonly
known as Bhojpatra (Hindi). B. ntilis isa moderate-sized tree thal grows up
to 20 min height. The bark is smooth, shining, reddish white or white, with
white horizontal lenticels, the inner layers pink. ILis widely distributed in
northern Indiaand is generally known for its therapeutic applict jons. Tra-
ditionally, bark was used for the treatment of astringent, acrid, antibac-
terial, anticonvulsant. constipation, expectorant and as a tonic. The bark
contains betulin, fupeol, oleanolic acid, acctyloleanolic acid, betulinic acid,
Jupenone. situsterol, methyle betulonate. methyl betulate and a new trit-
erpenoid, fearachic acid. It is aromatic and has the antiseptic properties.”
‘he Fatty acids wre widely occurring in patural fats and dictary oils and
they play an important role as putritious substances and metabolites i
~living organisn. Recent studies have also clearly shown the important
 impact of fatty acids in particularly unsatyrated fatty acids on human
*health in the prevention of, Human diseases.”
In the present study, the fatty acid analysis and antiogidant activily from
the bark of 8. utilis colleeted from two different geographical Jocations
(Kashmir and Silkim) in India was studied, Barfier the fatty acid com-
position from the bark of B, utilis has been reported which way collegted
from Uttarakhand, but comparative analyis of fatty acids and antioal-
dant activity not yet reported prcviuuaaly.

MATERIAL & METHODS

Plant Material
B, utilis bark collected from Kashmiran
respectively, The plant materials were authentic

4 Sikkim codes as BUK and BUS
ated at the Herbarium of
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and oleic acid. BUK possess the highest amount of Palmitic acid (18 07%)
in olly portion of the bark. Conclusion: The present study concluded
that BUK and BUS extracts have shown sigmificant antioxidant activity in

d but BUK possess potent radical scavenging activity
d oleic acid was

tritional and

comparison to standar
over BUS, and higher amounts palmitic acid, linoleiC acid an
present in the extract, and may @ play an important role in AU

pharmaceutical applications.
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the CSIR-National Botanical Research Institute, Lucknow, where voucher
(pecimens BUR (253494) and BUS (255812) are deposited. The bark was
collected and washed thoroughly, dried in shade and then powdered ina
mixer-grinder and used for the further study.

Extraction and fractionation

shade-dried bark of B, atilis were milled into powder and then extracted

with methanol and alcohol in an estractor for 36 h. The extract was

evaporated in a rotatory evaporator and dried by vacuum pump. ‘The
methanol extract was suspended e water and etracted successively
with hexane, ethyl acetate. chloroform, and water for five tines at room
temperature, The resulling four extrilcls wete evaporated under vacuum
to dryness the hexane ethyl acetate, chloroform and water fractions.
They were quantitatively re-dissolved in methanol. The stock soluton
was kept at 4'C in the dark until (urther analysis.

Determination of Total Phenolic Content

Total Phenolic content wis determined by the Tolin-ctos alten methad!
and caleulated wsing gatlic i s o standard. 20 pl10 pl, 00 gk, 80 wh
100 pd ¢! mg/mlb) ol methanol, alvohal, hexane, ethyl acetate, chloro-
1ol BUK and BUS (batk), 0.5 ml of the folin:
ciocalten (30%) reagentwas added while ming gently. Adter 2 o, 1
il of sedinm carbonate (20% salution) and 125 mbot distilled water was
added. The contentwere mised and atlowed o ctand for 2 b the optical
density of the samples was meastired al 720 mm and total phenolic

content were expressed equivalent o Gallic aad.

form and water extrac
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Rapid quantitative analysis of multi-components in Andrographis
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",\RT"CLE INFO ABSTRACT
mr‘&gf E ber 2015 An ultra. p8ﬁ0@ance liquid chromatography-triple quadrupole-linea.r ion traP mgss specntome'try
m‘““f‘mm rexised form method in multiple-reaction monitoring mode was developed for the rapid determination of!Zblpactlvg
30 December 2015 | con?p'oundsintheleaf and stem of Andrographis paniculata (A. paniculata). Different soil conditionsi.e., soil
prcepred 31 December 2015 sthcny and use of organic manure was manually prepared and its effecton the extractive yield and quan-
" hwaiishis pntine 14 January 2016 tity of bioactive phytoconstituents was studied. A good linear regression relationship (r2,0.9988-0.9999).
¢ intra-day precision (RSD, 0.17-3.22%). inter-day precision (RSD, 0.31-3.44%), stability (RSD. 1,19-3.09%).
" Reywords: and recovery (RSD, 1.03-3.20%) were obtained for all the analytes. The results showed significant differ-
Guantification ences in the content of diterpenoids, flavonoids, phenolics and triterpenoid compounds. Major markers
UPLL-GQun-MSIMS i.e.. andrographolide and neoandrographolide (187.5 mg/g and 109.0 mg/g, respectively) were detected
' Androgrephis paniculata highest in silty clay loam soil with addition of 3.5% organic manure in leaf of A. paniculata. This study was
Sofl evatuation designed to benefit the cultivators by suggesting them about the suitability of soil and manure conditions
Daerpencids to enhance the quantity of major bioactive compounds from A. paniculata. The present work described a

highly specific, sensitive and rapid determination method of 12 bioactive compounds.
© 2016 Elsevier B.V. All rights reserved.

1. Introduction - (Pusi et al, 1992), hepatoprotective (1apil ¢t 2k, 19450 Raina et al.,
: 2117%) anti-fertility (Akbaisha <t al 1540), anti-thrombotic (210
Andrographis paniculata Nees. (Acanthaceae), also known as andd Faug, 1991), anti-diabetic (Zhang and fan, 20063 1), anti-
Kalmegh, is an erect herb well known in Asia. It occurs widely in cancer (iosudaer al, 19940 B paleral 200%3), anti-oxidant
_ the plains of India, Mainland China, Taiwan and Sri Lanka (C.aimiic, and anti-inflammatory (Rafat ctal, 20105 Sheepa ctal, 2800). Phy-
14727}, The entire plant has been used as anti-inflammatory and tochemical investigations of chemical composition have shown
antipyretic agent for the treatment of fever, cold, laryngitis, diar-  that ent-labdane diterpenoid lactones (¢t e il 2005 A
rhea and inflammatory diseases (Chany ¢t 21, 1486), The crude et al, 1994 Miclra er o1, 2007), phenolics (5tvonaritan of 1l
extract of A paniculata and its major constituents such as andro- 1975) and flavonoids (“upts ot al, FO0h TGh Al et an T
grapholide and sieoandrographolide has been attributed for the {uroyanazi ot al., 1957) are the main classes of compounds in A.
therapeutic activity of this ferb and are reported to display a paniculata.
number of biological activities such as antiviral (7o o1 b, 1992), Soil sodicity is a major problem affecting plant growth and pro-
anti-bacterial ({.ceupe and Pandalal, 1444), immune stimulatory ductivity in the arid and semiarid regions of the country. This leads
; to elevated soil pH which influences the availability of certain plant
nutrients resulting irsevere crop loss ( {
Sist, tiean et al 2610) As per a recent National Remote Sensing
Centre (NRSC) report more than 50 million hectare (ha), or 16% of
CsiiConteat Drug, Reseasch institute, Lucknow 230031, Untar Pradesh, India, Indian land area is wasteland..U(mr Pradesh is the largest state of
Fan: 91 522 2623405, : the country which alone contributes 2.55 lakhha ! equalto 37.51%
E-mail address; ¢ oo (B Kumar), saline and sodic land area of the country (
t goth author contributed equally.

Abbrevigtions; dsin i, decisiemens per meter; tha 1, topns per’htctar‘c.
# Corresponding  author - at: sophisticated - Analytical Instrument Facility,

i
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The roots of Sonchus arvensis |

: ; e 2 sis L. were  extracte :

‘\w:r::;un; n\,\\‘krvm uﬁord lhu entract 2.39 :‘Z‘\‘\;_‘L‘Llau“uu\d\ “ llﬂh

‘\:’ of the material, The fatty acid methyl eslers t-9 e ol

: l:r}\;amd (:mm l\'\c extract and analyzed by .(](‘h-( QM‘\:‘) g
\.\g heen tu\\y "‘\culs were identificd and muior faty ;‘d:d S (l‘l( Py
x‘:;\‘tmo.\t\c acid (26.23 %). Palmitic acid (i6_23 %)‘ Li ) ‘ound o
{ _)-1. Vo). }‘cmadcczmo'\c acid (3.1 %). Stearic 1 "‘:1“0 <.u(. “(::ld
Rehenic f‘\c}d (\_-27 9%). The most abundant fatty ; L-l'd ('L-“' ok
was Mytisue acid (26.23 %) uty acld dentified

Keywords: Sonc:hus arvensis. Vicld-milk Thistle. Fatty acids
Myristic acid. Linolcic acid. Palmitic acid. ’ h

- 1PC code; Int. cl. (2l)l4.0l)—A()\K 36/00

{ntroduction
Sonchus arvensis Lo Field-milk Thistle, is an
annual plant, €asy to grow in rainy and sunsh'rne areas
such as on river banks, ridges of rice field and
abandoned fields 50-1650 m above sea level. The
lant 15 2 native 10 Eurasia with 2 tapered root and
produces bitter latex. It is considered the most
economically detrimental"z.
As a class of edible wild plants. Sonchus Species
are widely distributed in China’. The aerial parts ©
Sonchus species, popu\ar\y known as “kucai’, which

heapest source of proteins, yitamins,

remain the ¢
minerals and essential amino acids in the diet of many
in helping to

people. may be of great importance

alleviate hypoa\'xmentaﬁon—a problems‘. In
China wild species of Sonchus are use
infusion Of decoction they

Phone: 91-

orally of externally
cancer inflammation. rheumatistm, diarrhoea an
snake venom poisont g. S arvensis 1S ne of the
medic‘mal herbs US€ in taditional edicines, 10
which the {eaf extract 15 used. as @ diuretiCs lithotriptic
¥( nrrc:zpundu\t author
{-mail: drmpa nbri ’u;wdil'l'rmnl com

2-22‘)7‘)12

and nntiurolithiasis agent; also indicated for fever,
poisoning and swelling or abscess. S. arvensis has
1{5:\9, lbccn .used as folk mcdicinc for the treatment of

ver, stasis and inflammation. They also have effects
t\u‘ouglr the detoxification and mobilization of blood
cuculatron". The plant is valued as @ delicious and
nutritional herb and has been used for the treatment
of caked breasts, asthma, coughs and other chest
oompla'mts and for calming the nerves. It also has
insecticidal properties and anti-inflammatory activity’.
Phytochemica\ly, S, arvensis has peen studied mainly for
the presence of flavonoids, {riterpenoids, eudesmanolids,
quinic acid derivatives and phenylpropanoids”.

There are three main types of fatty acids such as
saturated, monounsaturated and polyunsaturated. The
percentage of these compounds differs in each
vegetable oil. Fatty acids that ar¢ required by the
human body but cannot be made in sufficient quantity
from other substrates, and therefore. must be obtained
from food, are called essential fatty acids. Two
essential fatty acids are flinoleic acid (LA) and alpha-
linolenic acid (ALA)- They are widely distributed in

lant oils. There are some specific penefits of
essential fatty acids, Viz. they boost our immune
systeim, muscle of our pody and the heart. These

| fatty acids are also vital in providing help in

essentia
many functions involving the prain and help in
s or back

soothing inflammations such as joint pain

pains. @ acids  with unsaturation, either
monounsaturated or polyunsaturated, have been used
in lowering the risks of heart diseases against

inflammation enhancing the jmmunity Of
immune system"’. In recent times the piological
importance of fatty acids has gained considerable
jmportance in food evaluation and also in the
diagnosis of certain diseases and pharmacology"'”

To the best of our knowledge, studies on the fatty

acids of root of S. grvensis have not yet been
undertaken: The composition of fatty acids from the
root of 5. qrvensis i needed in order t0 explore new

frontiers for their pharmacological importance.

Materials and Methods

Plant vaterial )
The fresh roots of S v

Nawabgani: District-Unnao.

ensis WEre collcctcd from
. P. India. The plant Wwas



