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ABSTRACT

Phenolic compounds and aldehydes vary in their atedmstructure and properties. p-Coumaric acidaisatural
phenolic compound which exists in grapes and soat#anal plants. Syringaldehyde, an aldehyde is algailable
as a phytochemical. These two are the naturallyuoary phytochemicals in plants like Phragmiteslatdria and
some other plants belonging to poaceae family. @he® compounds have antioxidant, antimicrobial aicler
medicinal properties. Anti-microbial activity ofebe two compounds was screened by Disk diffusidhothep-
Coumaric acid and Syringaldehyde were tested fdimaarobial activity against bacterial pathogenscéuas
Klebsiella pneumonia, Escherichia coli, Staphylaner aureus, Pseudomonas aeruginosa, Proteus valgend
Bacillus subtilis. Low concentration of p-Coumamcid or Syringaldehyde alone did not exert any zofe
inhibition on above mentioned microbial strainst these two compounds in cumulation showed zoirehitifition
on various microbial strains. Cumulative action tbiese two compounds at 50 & 100 pg were exertitig li
inhibition activity on Pseudomonas aeruginosa algdilBus subtilis and at 200 pg was very effectigaiast all the
microbial strains except for Escherichia coli. Tatycline showed positive results against all therobial strains
under study. The present study reveals that p-Coanecid & Syringaldehyde in cumulation only showed
antimicrobial effect.
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INTRODUCTION

In plantsp-Coumaric acid is found as a component of ligningd &nnins with many medicinal properties (Barbs
al., 2009).p-Coumaricacid is an antioxidant having antitumor and anfliaimmatory activity. This is an antioxidant
which is implicated for the prevention of patholegjisuch as inflammatory diseases like heart disess® cancer.
On other hand Syringaldehyde is an organic compaliatoccurs in trace amounts widely in plants. 8ansects
use Syringaldehyde in their chemical communicasgstems (Amelungt al, 2008). Both Syringaldehyde and
Coumaric acid analogues are widely presemoiaceadamily members likdPhragmites vallatoria.

Phenolic compounds from medicinal plants includengtic acids, tannins, flavonoids, stilbenes, comcwids,
coumarins, quinines (Huarg al, 2010). Flavonoids are physically occurring pHencompounds with a extensive
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range of biological activities and the valuableeef§ of flavonoids have been considered in relatiodiabetes
mellitus. (Goutam Brahmachagt al, 2011). Some aldehydes like Syringaldehyde aésonhedicinal properties like
antiallergic. Syringaldehyde showed a weak inhibitiof prostaglandin synthetase in a dose-dependest
Syringaldehyde, syringaresinol, isolated from theOW-soluble part of a water extract of the stemk baifr
Magnolia officinalis. Among these compounds, 2-8krev deliberate for anti-inflammatory and antioxidat
activities. The study is mainly focused on new leatnpounds associated with antimicrobial activiysico-
chemical properties gF-Coumaric acid and Syringaldehyde reveals the Eiists, m/e value, Elemental Analysis,
Boiling Point, Melting Point, Critical Temp, Critit Pres, Critical Vol, Gibbs Energy, Log P, MR, iga Law,
CLogP, CMR, Heat Form and Melting Point.

MATERIALS AND METHODS

Chemicals
p-Coumaric acid and Syringaldehyde were purchaseah fBigma-Aldrich and other chemicals used in thgyst
were of analytical grade.

Preparation of microbial inoculums

The young microbial inoculum cultures were arranged used in the entire research period. The puceohial
cultures were inoculated in the tubes using indmnaneedles or loops. The bacterial tubes werekated at 37°C
for 24-72 hours consequently.

Antimicrobial activity

The microorganisms were collected from the IMTE@Hhandigarh. Nutrient agar and Mc Conky preparetepla
obtained from Hi Media. Fdflebsiella pneumonia and Proteus vulgads Conky plates were used, nutrient agar
plates were used for remaining organisms.

Experimental design

Compound 1 p- Coumaricacid with 50, 100 and 200 pg concentrations

Compound 2 - Syringaldehyde with 50, 100 and 20@qygentrations

Compound 3 p-Coumaricacid + Syringaldehyde (equal amounts) with 50, &0@ 200 g concentrations
DMSO - Control

Tetracycline - Positive control

Antimicrobial Assay

The nutrient agar and Mac conkey agar media plate inoculated with test bacterial cultures andewavenly
spread over the media by sterile cotton swabs.stémedard antibiotic (tetracycline) was used asstipe control
and solvent (DMSO) was used as control. The plat® incubated at 37°C for 72 hours for bacteriterAthe
incubation the plates were observed for formatibdear inhibition zone around the well indicatitige presence of
antimicrobial activity. The zone of inhibition waslculated by measuring the diameter of the inioibizone
around the well.

RESULTS

The physico-chemical properties among the two camgs under the studyCompound-1)p-Coumaric acid
showed high Boiling Point, Melting Point, CriticRemp and Critical Pressure (Table-f)Coumaric acid at 50 pg
did not show any zone of inhibition on mentionedmbial strains and at 100 pg this compound exerteibition
only onPseudomonas aeruginosad at 200 g exerted inhibition to all the strahglied except foEscherichia
coli. In case of Compound-2 (Syringaldehyde) at 50 pgeotration did not show any microbial inhibitioAt 100
and 200 pg concentration the compound exerted itidritzone againsBacillus subtilisand Escherichia colionly
(Table 2). On other hand (Compoundg3Coumaricacid + Syringaldehyde) at 50 pg did not show amryezof
inhibition on mentioned microbial strains and at01@g this compound exerted inhibition ¢seudomonas
aeruginosaand Bacillus subtilis only and at 200 pg concentration exerted infuhitto all the strains studied.
Tetracycline showing positive results against airobial strains (Table 2).
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Table 1: Physico-chemical properties op-Coumaric acid and Syringaldehyde

Parameter p-Coumaric acid Syringaldehyde
Structure (0] /0
\ OH
HO OCHg OCHs
OH
3D Structure
Molecular Formula CoHsOs CoH1604
Exact Mass 164.05 182.06
mle 164.05 (100.0%), 165.05 (10.3%), 166.05 (1.1p6) aB2100.0%), 183.06 (10.3%), 184.06 (1.2%6)
Elemental Analysis C, 65.85; H, 4.91; O, 29.24 C,59.34; H,5.53; O, 35.13
Boiling Point 662.49 [K] 616.28 [K]
Melting Point 484.35 [K] 440.33 [K]
Critical Temp 824.37 [K] 786.71 [K]
Critical Pres 46.85 [Bar] 39.46 [Bar]
Critical Vol 451.50 [cm3/mol] 500.50 [cm3/mol]
Gibbs Energy 281.00 [kJ/mol] -346.09 [kJ/mol]
Log P 1.54 1.14
MR 44.67 [cm3/mol] 48.74 [cm3/mol]
Henry's Law 10.26 9.70
CLogP 1.572 1.00598
CMR 4.7005 4.575
Heat Form -402.92 [kJ/mol] -542.83[kJ/mol]
Melting Point 21(-213 °C 11¢-112°C

Table 2: Zone of inhibition in microbial strains against three compounds

Cor]centratlpns Escherichia Pseudomonas Bacillus Staphylococcus Proteus Klebsiella
Compounds (diameter in ) . L . :
mm) coli aeruginosa subtilis aureus vulgaris pneumonia
50 uc - - - - - -
Compound-1
(ngumaric acid) 100 ju¢ - 0.1mn - : . .
200 pg - 0.2mm 0.1mm 0.2mm 0.1lmm 0.2mm
50 g - - - - - -
Compound-2
(Syrﬁlgaldehyde) 100 g - - 0.1mm - - -
200 pg 0.2mm - 0.1mm - - -
Compound-3 50 pc - - - _ _ .
(p-Coumaric acid + 100 g - 0.2mn 0.1mn - - -
Syringaldehyde) 200 pg 0.1mm 0.4mm 0.2mm 0.2mm 0.2mm 0.1mm
Tetracycline 10ug 7 mm 5 mm 5 mm 3 mm 10 mm 8 mm

DISCUSSION AND CONCLUSION

Ancient medicine is a vital source of knowledge fise of new compounds for the development of antibial
agents.p-Coumaric acid in the above study revealed thavds effective at 100 and 200 pg concentration in
inhibiting the microbial growth. Further, it is alknown as hydroxycinnamic acid possessing ricliogioant
properties, major composition of lignin and is beéd to reduce the risk of stomach cancer (Fergesah, 2005)

by reducing the formation of carcinogenic nitrosaesi.p-Coumaric acids showed antibacterial activity (MtCL

mg ml"1) againstE. coli, Past. multocida anll. gonorrhoeagAlves et al., 2013). Syringaldehyde is naturally
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found in wood of spruce and maple trees, this camgocontains many functional groups with aldehyded
aromatic and phenol etc. Syringaldehyde possedisypatglycemic activity in wistar rats as reductionplasma
glucose (Wanget al, 2013) and also in STZ induced rats (Huatgal, 2013), and the molecular mass of the
compound is 182.1733 g/mol. From the above studgrit be concluded thptCoumaric acid and Syringaldehyde
in cumulation at 100 and 200 ug were synergistit @xerted inhibition on the microbial strains staid
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