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ABSTRACT

In continuation of our studies on the phytochemiralestigation of natural products and
evaluation of the biological activities of the iatdd compounds, recently we have isolated and
characterized two triterpenoids, friedelid)(and cerin 2) from the bark cork (Quercus suber).
Biocidal activities of each of them were testedsome fungi and bacrerial plant pathogens,
particularly available in this art of west Bengéhdia. In addition phytotoxicity of each of them
was also tested on some selected specimens. Tiits relsour investigation were encouraging
and will serve a lot to the pharmaceutical chemists

INTRODUCTION

Plants serve as medicines to treat human remeatiesgdrehistoric ages. It is aléound that the
parts of the plant used sometimes contain alkalsi@soids and terpenoids [1-2], the secondary
metabolites that functions as a defense againshfbhpathogens [3].Thus, it is assumed that
these compounds can also be used to treat humasendd. Following this same argument,
people from all over the world made some attempsdtate these classes of natural products
from the medicinal plants and evaluated their lgadal activities [1-3] to give the folk medicine
culture a scientific basis. Our laboratory is vamych involved to isolate newer chemicals from
nature that have pronounced biochemical activifaeswas reported very recently [4]. In
continuation of our studies in this direction rettgrnve have isolated two triterpenoids namely,
friedelin and cerin from cork and screened for rthaieliminary biological activities. The
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structures of these two triterpenoids were estiabtisrom physical (IR, NMR) data as well as by
comparison with that reported in literature [5]rthermore, we examined both the antimicrobial
and phytotoxic activities of the compounds isoldftenin cork. Biological activities of friedelin
and cerin are reported earlier [5] but their aggilom against plant pathogens is limited. Here,
we are reporting the anti fungal and anti bactaadivities of these triterpenoids against some
fungal and bacterial plant pathogens that are abyuabundant in North Bengal, India. With
best of our knowledge, this is the first reportoaicidal activities of friedelin and cerin against
these plant pathogens.
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RESULTSAND DISCUSSION

First we isolated friedelin and cerin from cork.eT$tructure was assignedlaand?2 by physical
data as well as comparison with that reported exarihe compound gave white crystalline
solid from CHCI,-MeOH, m.p. 258-26{C, IR (KBr) [max: 1715 (C = O stretching of ketone),
2927, 2870, 1463, 1390 €m1H NMR spectrum showed seven sharp singlets7ét 0.82, 0.88,
0.94, 1.00, 1.18 and 1.22 for seven tertiary meghglps. A doublet centered at 0.99 of J = 6.5
Hz, for the secondary methyl at C-4. All other peake consistent with that reported for
friedelin [5]. 13C NMR data was as follows 22.3 1§;-41.5 (C-2), 210.3 (C-3), 58.2 (C-4), 42.1
(C-5), 41.2 (C-6), 18.2 (C-7), 53.1 (C-8), 37.49%;-60.2 (C-10), 35.6 (C-11), 30.5 (C-12), 39.7
(C-13), 38.3 (C-14), 32.4 (C-15), 36.2 (C-16), 30M017), 42.7 (C-18), 35.3 (C-19), 28.1 (C-
20), 32.7 (C-21), 39.2 (C-22), 12.8 (C-23), 14.624), 17.9 (C-25), 20.2 (C-26), 18.6 (C-27),
32.1 (C-28), 35.2 (C-29) and 31.7 (C-30). All data in good agreement to that of friedelan
skeleton [6] and the compound was identified asdélin, 1.

Cerin, 2 was purified by crystallization from the cold ctdéorm solution followrd by by
recrystallization from ethyl acetate solution, tigave slightly yellowish needle shaped crystals
of m.p.248-250C. The IR data are in good agreement with thaedhc Because of its solubility
problem we could not able to take its NMR spectrum

Fungal pathogens used weFaissarium equisitgeCurvularia eragrostidies Colletrichum
Gleosproidesand for antibacterial study we usBalstonia solanacearunTS3 Pseudomonas
syringag, P8 Eruniya caratovorg OS Kanthomonasp). Suitable strains of these organisms
were procured from the microbiology laboratory af amstitute. All these microorganisms were
native in North Bengal, India and are responsiblechusing wilt diseases in tomato, pine apple
and different varieties of citrus fruits cultivatedditionally in this region. Every year farmens i
this area found a serious financial set back du@dowilt caused by these micro organisms. To
cope with, farmers used pesticides available inldleal market severely without knowing the
impact of those chemicals on the fruits as welbaghe environment. To this end, we applied
naturally occurring triterpenoids, isolated in gmarified in our lab friedelin and cerin against
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these microorganisms to evaluate their activities control the growth of the above
microorganisms. Our aim is to use triterpenoidsrasronmentally benign biocontrol agent.

All antimicrobial experiments were performed bytdil paper disc diffusion method in Petri
dishes and were incubated at’G7for reported period. Bacterial nutrient mediaAjNvas
prepared by using agar, beef extract and bactoopepin distilled water and the pH of the
solution (6.8 - 7.0) was adjusted. Solvent conf\1SO) was also maintained throughout the
experiment. Filter paper disc having 5 mm diametere prepared from Whatmann 40 filter
paper. The whole process was carried out in indomlahamber. The results were summarized
in table 3.

Antifungal activities were determined following awdifferent processes viz filter paper disc

diffusion method and spore germination through ereimber method to examine the order of
effectiveness of our compounds in the two separeghods. Both the processes gave attracting
results as elaborated in table 1. Culture mediafdogal strains were prepared by mixing in

suitable proportions of potato extract, dextrosd agar powder. All glass apparatus, culture
media were autoclaved before use.

In order to show phytotoxic activities of the corapds (table -3), solutions of different
concentrations of different compounds were preparedi applied to check germination of both
root and shoot of the germinating seeds. Phytotieesc of the isolated compounds were
determined on the healthy seeds of wheat (sonald«ety), rice (Ratna variety) and pea
purchased from local market. Some healthy seede@&fwheat and pea were dipped in DMSO
(30 pL) used as control in Petri dish covered Wiiter paper (Whatman 40). In another set of
experiment healthy seeds were dipped in about 3@fuéxperimental compound of different
concentrations and left for 24, 48 and 72 hours.

Antifungal activities of cerin and friedelin (tablé) showed comparable activity against all the
fungal pathogens. Both the compounds showed fllibinon in spore germination of three
fungal pathogens. As both the compounds have basie skeleton their activities were similar
too. Both showed highest activity at 500 ppm cotre¢ion. But, friedelin was slightly more
active than cerin (table 1). However, the antib@akectivities were not similar (table -2), cerin
and friedelin showed a variation in their propextfable 2). Cerin was active against Os only at
100 and 200 ppm, in which remarkably, at 100 ppmceatration its activity was higher.
Friedelin on the other hand showed better affagti@gainst all the bacteria. In case of Ralstonia
400 and 500 ppm concentration showed much effdgtitrean others. Whereas, against T3
friedelin showed affectivity gradually from highés lower concentration, i. e. at 100 ppm
concentration it has higher activity than 200 ar@D 3ppm concentrations. At 500 ppm
concentration it did not show any activity. For tR8 results were in reverse order, here friedelin
has higher activity at 500 ppm concentration ardrést followed similar trend as concentration.
Activity data of Os was quite similar to that of I;SShowing its highest activity at 100 ppm
concentration.

Additionally, we determined the phytotoxicity ofetbe two triterpenoids against rice, wheat and
pea. Both the compounds totally inhibited the gaation of both root and shoot (table 3).
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Table 1 Antifungal activity of cerin® and friedelin®

Organism Concin | Total spore | GP GTL %G RI DIz
ppm per Mfv (0.D) (CM)
Carvularid Control 151.1 144.2 13-25 90 - -
100 140.6 Nil - -l - 1.3
200 147.2 " - - - 1.3
300 131.2 Y - - - 1.5
400 151.2 " - - - 1.8
500 161.0 " - - - 1.9
Fusariuni Control 174.6 172.8 2-4.6 98 - -
100 145.4 Nil - - - 1.6
200 147.1 " - - - 1.7
300 142.6 Y - - - 1.8
400 142.0 " - - - 1.8
500 148.0 " - - - 1.9
Colletriticunf | Control 156.0 144 .4 3.4-10 90 - -
100 126.0 Nil - - - 1.4
200 144.4 " - - - 1.6
300 124.2 Y - - - 1.6
400 138.6 " - - - 1.7
500 122.8 " - - - 1.8
Carvularid Control 151.1 144.2 13-25 90 - -
100 121.8 Nil - - - 1.7
200 139.2 " - - - 1.7
300 131.0 Y - - - 1.7
400 128.6 " - - - 1.8
500 129.0 " - - - 1.8
Fusariumi Control 174.6 172.8 2-4.6 o8 - -
100 122.6 Nil - - - 1.5
200 137.0 " - - - 1.7
300 125.4 . - - - 1.7
400 129.1 " - - - 1.8
500 129.6 " - - - 1.9
Colletriticun® | Control 156.0 144 .4 3.4-10 90 - -
100 124.0 Nil - - - 1.6
200 123.8 " - - - 1.6
300 123.8 " - - - 1.8
400 123.6 " - - - 1.9
500 123.1 " - - - 2.0

All data were average of five readings, Mfv- Miaopic field vision, GP- Germinated spore, GTL- Geufe
length, %G- Percent of germination, RI- Rate ofilhitton, DIZ- Diameter of inhibition zone.
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Table 2 Antimicrobial activity of cerin® and friedelin®

. Inhibition zone (cm)
Organism Conc. (ppm) A hr 28Tr
Control Nil Nil
100 r B
. 200 " "
Ralstonid 300 . 5
400 " "
500 " "
Control Nil Nil
100 r r
. 200 " "
Ralstonid 300 - -
400 0.9 1.2
500 1.2 1.5
Control Nil Nil
a 100 B "
TS 200 " "
300 " "
a 400 Nil Nil
TS 500 . .
Control Nil Nil
100 1.2 2.0
b 200 1.0 1.5
TS 300 0.8 1.2
400 Nil Nil
500 " "
Control Nil Nil
100 " "
a 200 " "
P 300 ., .
400 " "
500 " "
Control Nil Nil
100 " "
Ps° 200 ., .,
300 0.8 1.3
400 1.0 1.8
Pg’ 500 1.3 2.0

All data were average of five readings, RalstonRalstonia, T$— Pseudomonas syringae, PEruniya
caratovora, Q— Xanthomonas sp.
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Table 3 Phytotoxicity of Cerin® and Friedelin®

All data were average of five readings, LR- Lergfthoot and LS- Length of shoot.

LR(cm) LS(cm)
48(hr.) 72(hr.) 48(hr.) 72(hr.)

Specimen Conc in(ppm

Control 1.0 15 0.6 1.0
100 Nil Nil Nil Nil
200 " " " "
300
400 " " " "
500 " " " "

Rice®

Control 0.8 1.2 0.5 0.9
100 Nil Nil Nil Nil
200 " " " "
300
400 " " " "
500 " " " "

Wheat

Control 1.0 1.6 0.9 1.3
100 Nil Nil Nil Nil
200 " " " "
300
400 " " " "
500 " " " "

Ped

Control 1.0 15 0.6 1.0
100 Nil Nil Nil Nil
200 " " " "
300

Rice

400 Nil Nil Nil Nil

RICé) 500 1 ) 1) 1

Control 0.8 1.2 0.5 0.9
100 Nil Nil Nil Nil
200 " " " "
300
400 " " " "
500 " " " "

Wheafb

Control 1.0 1.6 0.9 1.3
100 Nil Nil Nil Nil
200 " " " "
300
400 " " " "
500 " " " "

Ped

EXPERIMENTAL

General experimental detail

All the melting points were determined by open tapi method and are uncorrected. The NMR
spectra were recorded in CQGblutions at ambient temperature on a Bruker Aga&8G0 MHz-
FT NMR spectrometer using 5mm BBO probe. The chahshifté are given in ppm related to
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tetra methyl silane (TMS) as internal standard. Thepling constants]) are reported in Hz.
The IR spectra were recorded in Shimadzu FT-IRtspgicotometer in KBr discs.

Plant material
Fresh corck were collected from the local market amre cut into small pieces. These were
then used for further study.

Preparation of plant extract

The cork material was extracted with pet ether sosghlet apparatus for 72 hours. The solvent
were recovered that yielded a deep brown gummyluesiThis crude extract was dissolved in
minimum volume of hot chloroform, crocked up andrst for 24 hours. Being less soluble in
cold chloroform, cerin crystallized out at the baott of the container as slightly yellowish
crystals. It was then filtered over a sintered Bwgkfunnel and washed thrice with cold
chloroform. All the washings and the supernatagquiti were then mixed and purified over a
column of silica gel.

Biological activity

Antifungal activity

Antifungal activities were determined following twdifferent processesiz. filter paper disc
diffusion method and spore germination through @reimber method to examine the order of
effectiveness of our compounds in the two separeghods. Both the processes gave attracting
results as elaborated in table 1. Culture mediafdogal strains were prepared by mixing in
suitable proportions of potato extract, dextrosd agar powder. All glass apparatus, culture
media were autoclaved before use.

Antibacterial activity

All antimicrobial experiments were performed bytdil paper disc diffusion method in Petri
dishes and were incubated at’G7for reported period. Bacterial nutrient mediaAjNvas
prepared by using agar, beef extract and bactoopepn distilled water and the pH of the
solution (6.8 - 7.0) was adjusted. Solvent conffeMSO) was also maintained throughout the
experiment. Filter paper disc having 5 mm diametere prepared from Whatmann 40 filter
paper. The whole process was carried out in intiomazhamber.

Phytotoxicity

In order to show phytotoxic activities of the compds, solutions of different concentrations of
different compounds were prepared and applied gzlclgermination of both root and shoot of
the germinating seeds. Phytotoxicities of the igalaompounds were determined on the healthy
seeds of wheat (sonalika variety), rice (Ratnaetgyiand pea purchased from local market.
Some healthy seeds of rice, wheat and pea weredippDMSO (30 pL) used as control in
Petri dish covered with filter paper (Whatman 40).another set of experiment healthy seeds
were dipped in about 30 pL of experimental compoahdifferent concentrations and left for
24, 48 and 72 hours.
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CONCLUSION

In conclusion, we have isolated two important tgemoids of friedelan skeleton namely
friedelin and cerin. Both the compounds were ismldrom cork. We applied both compounds
against seven different micro organisms that atarably abundant in North Bengal, India. All
are plant pathogens harmful against tomato, iat@mpt to evaluate their biological activities
against these organisms, we have determined agéfuantibacterial and phytotoxicity of the
isolated compounds and all the data as reporte¢dbile 1, 2 and 3 are encouraging. Our study
also revealed that against the tested organisedelin is more active than cerin.

Acknowledgement
The financial support of UGC was cordially acknosged.

REFERENCES

[1] NL Darke; RP Jcobsod. Am. ChemSoc, 1935, 57, 1570-1574.

[2] O Shirota; T Tamemura; H Morita; K Tekeya; H Itokaw. Nat. Prod, 1996, 59, 1072-
1075.

[3] T Ohtsuki; T Miyagawa; T Koyano; T Kowithayakomd;Kawahara; Y Goda; M Ishibashi.
J. Nat. Prod, doi 10.1021/np800036t CCC.

[4] P Ghosh; A Mandal; P Chakraborty; MG Rasul; M chhkirrty; A Sahalnd. J. Pharm. Scj
in press.

[5] S Monkodkaew; C Loetchutinat; N Nuntasaen; W Ponagpirdm J. Applied Sci, 2009, 6
(10), 1800-1806.

[6] P Tane; A Tsopomo; D Ngnokam; JF Ayafor, O. Sterhetrahedron1996, 52 (47), 14989-
14994,

721



