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ABSTRACT

Antimicrobial and insecticidal activities of diffemt extractives (petroleum ether, chloroform, ethgétate,
and methanol) as well as three unidentified compeusolated from the seeds extracCof chorus capsularis
have been investigated. It was observed that alfrdctions and the isolated compounds showed amtimal
and insecticidal activities against four pathogdacteriaV.cholerae, Shigella spp., Salmonella spp., E.coli
and the insect. castaneum. The antimicrobial activity test revealed that thade methanol extracts have the
highest antibacterial activity with inhibition zooé26-27 mm and the isolated compounds showeddheity
with zone inhibition of 20-15 mm. In the insectialdactivity test, the petroleum ether fraction skdvthe
highest toxicity than that of the other fractiofiie isolated compound also showed similar toxieipinst
T.castaneum. This study shows the promising potential @drchorus capsularis in the perspective of the
development of new therapeutic agents.
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[ \ INTRODUCTION
Author for Correspondence: Corchorus capsularis (CC) known as “Jute”is ar
herbaceouand annually grown plant in Banglades
Md. Abdul Mannan, has a long historical role in the socioeconc

. development of Bangladesh. Once, Jute
De!oartment of C?hem_stry, considered as a golden fiber of Bangladesh andhs
Un?vers_,lty of Rajshahi, a good source of different grades of pulfute is
Rajshai-6205, Bangladesh. native plant of tropical Africa and Asiaut also he
been spread tdustralia, South America and so
" parts of Europe. It has beegrown extensively i
Email: mannan.chem@ru.ac.bd India, Bangladesh, China, Myanmar and Nefdle

\ / leaves are consumed as vegetables and used
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preparing different types of delicacies in diffarparts

of the world. The plant has an antioxidant activity
with a significanta-tocopherol equivalent vitamin E.
The leaves ofCC have been claimed to possess

stimulant, demulcent, laxative, appetizer and
stomachic effects. The infusion of the leaves is
traditionally used to treat fever, constipation,

dysentery, liver disorders and dyspepsiaThe
chloroform extract ofCC has been found to contain
significant  anti-nociceptive  activity and an
inflammatory type of pain resporiseAnti-tumor-
bioactive components were isolated from the plant
CC>. Cardiac glycosides, polysaccharides, water-
soluble polysaccharides, tri-terpenes, phenolicd an
sterols have been reported from different partshef
planf®. Lipophilic extractive was isolated froif8C
fiber that was used for the high-quality paper pulp
manufacturin. Dammarane tri-terpene, capsugenin,
was isolated from the plant Full-length cDNA
coated as CCOAOMT anacDNA as designated
CcUGP gene has been isolatéd® From the point of
economical and medicinal importance, it is essetdia
perform in detail phytochemical, antimicrobial and
insecticidal investigations of the pla@C. Although,

enormous researches have been done on the bark,
leaves, and roots of these plants which contain a

number of bioactive components, but detail
phytochemical, antimicrobial and insecticidal
investigations on the seeds ©C have not been done
well enough. From the point of view of finding the
presence of bioactive constituents in differentdsee
extract of CC, a chemical investigation on
antimicrobial and insecticidal activity has been
performed in this study.

METHODS AND MATERIALS
All chemicals used in this study were of analytical
grade. Methanol, ethyl acetate, chloroform, petnole

ether were purchased from Merck Germany and Fluka.

All the solvents were used further purification by
distillation.

Seed collection and extraction process

The seeds ofC were collected from the local market

during the month of May-June. The collected seeds

were washed with clean water manually to remove
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extraneous materials and were dried in direct ghnli
The dried seeds were pulverized in an electricdgnin
and were stored in an airtight container. An dntig
plastic container was used for the extraction psde
which methanol was used as solvent. The mixture
CC seeds and methanol was kept for 24h and after tr
the resulting methanolic juice was decanted offrifro
the container. The resulting juice was filteredbtigh

a Whatman filter paper and concentrated und
reduced pressure at 45 using the Buchi Rota-vapor
(R-200). The crude extract was preserved in
refrigerator. The process was repeatedly done f
another 10 times to increase the amount of cru
extract to 791g. After completing the extractior
process, methanol was removed by flowing air wit
constant stirring with a glass rod. This methamekf
extract was then transferred in a 1 litre rounddiot
flask and was referred to as the mother liquor\aad
preserved in a refrigerator. Mother liquor was the
triturated with petroleum ether, chloroform, ethy
acetate and methanol and all the triturates we
subjected to the biological activity test. Compound
compound-2 and compound-3 were separated from f
petroleum ether triturate using columr
chromatography with the solvent system ethyl aeete
and petroleum ether in the ratio of 1:16, 1:8, art]
respectively.

ANTIMICROBIAL ACTIVITY TEST

Four pathogenic bacteri@) V.cholerae (ii) Shigella
spp.(iii) Salmonella spp (iv) E.coli. Were used in the
antimicrobial activity test.

Sterilization

Antimicrobial screening was carried out in a lamina
air flow unit. Precautions were highly maintained i
order to avoid all types of contamination during th
test. Petri dishes and other glass wares werdizteri
by autoclaving at a temperature of 121°C and
pressure of 15 Ibs/sq inch for 20 min. Nutrient rag:
medium was used in the study. The constituents
nutrient agar was accurately weighed and disparsed
water. It was then placed in a water bath to digsol
the ingredients until a transparent solution we
obtained.
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Preparation of fresh culture

The nutrient agar media were dispensed to a nuofber
clean test tubes, each containing 5 ml of the pegpa
slants. The test tubes were plugged with cotton and
sterilized in an autoclave at 121°C and 15 Ibsiedyi
pressure for 15 min. After sterilization the tegbds
were kept in an inclined position for solidificatio
These were then incubated at 37.5°C to ensure the
sterilization. Finally the slants were streakedhwitire
culture of the test organisms in the laminar abwfl
and incubated at 37.5° C for 24hrs.

Preparation of test plates

The test plates were prepared according to the
following procedure. Nutrient agar media was poured
in 15.0 mL in clean test tubes and plugged witharot
The test tubes were sterilized by autoclaving and
allowed to cool at about 50°C. The media in the tes
tubes were incubated with fresh culture. Bactemaew
agitated to ensure uniform dispersion of organisius

the media. Finally, the media were poured intoilster
Petri dishes in aseptic condition. The petri dislese
rotated several times, first clockwise and then
anticlockwise to assure homogeneous distribution of
the test organisms. Thus the plates were ready for
sensitivity test and stored it in a refrigeratod &t.
Preparation of sample and standard discs

The samplesolution was prepared in methanol in such
a manner that 10 pl contained 200 pg of the aridio
Filter paper discs were taken in a petri dish and
sterilized by autoclaving. 20 pl of the test saativas
applied on a disc and thus the disc containing 460

of the antibiotic prepared. These discs were left f
few min in aseptic condition for complete removél o
the solvent. The standard discs were used as \positi
control to ensure the activity of the standardtaatic
against the test organisms as well as for compan$o
the response produced by the known antibacterial
agent. In this study, Kanamycin (K-30) containir@ 3
pg/disc of antibiotic was used as standard disc for
comparison. The sample impregnated discs and
standard antibiotic discs were placed gently on
solidified agar plates seeded with the organisms to
ensure contact with the media. The plates were ikept

a refrigerator 4°C for 24hrs and then incubated at
37.5°C for 24hrs. The antibacterial activity was
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determined by standard disc diffusion method b
measuring the zone of inhibition and was compaoed
that of the standard di¥c

INSECTICIDAL ACTIVITY TEST

Culture of red flour beetles (Tribolium castaneum)

Red flour beetles were sorted out to start a fre:
culture. Mass cultures were maintained in earth&n [
and subcultures in beakers with food medium. Tr
beakers were kept in an incubator at 30°+0.5°ChEa
earthen pot and beaker contained 500g and 250g
food respectively. A crumpled filter paper was pldc
inside each earthen pot and beaker for easy movem
of the beetles. The earthen pots and beakers w
covered with a pieces of cotton cloth tightly fixeal
avoid possible escape of the beetles.

Preparation and application of doses

The residual film method has been used for tf
application of doses in which the adult red flou
beetles were used. Ten beetles were used in e
replication. The extractives/compounds was weighe
and diluted in methanol and pilot experiments we
carried out to obtain doses in which mortality sateas
in between 10 to 90% for the 6 to 10 days oldlbset
The actual doses were calculated from the amount
insecticide present in 1.0 ml of solution. The
calculated amount of the insecticide was expressed
pg/cnf. Different extracts of£C (80.0 mg, 40.0 mg,
20.0 mg, and 10.0 mg) were dissolved in 4m
methanol, respectively. Each fraction was applied
petri dishes (9.2cm diameter). Calculated dose® we
1.20mg/cm=1200pg/crf,  0.60mg/cri=600p g/cm,
0.30 mg/c=300 pg/crA and 0.15 mg/cAx150
ng/cnt. After evaporation and drying of solvent, the
dishes were kept at room temperature. 20 adultdseet
were transferred to each dish and left for 24, 48 a
72h. Control dishes were treated with solvent onl
Those insects that did not move when prodded gen
with a brush were considered to be dead. The nigrtal
of adult beetles was recorded after 24, 48 and 7
treatment. The mortality percentage was corrected

using the Abbott’s formufa.
(P—P)
Pt: (100—Fé)x 100 ................................. 1X
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Where, P = corrected mortality %, £= observed
mortality %, and P= control mortality %.

The observed data were subjected for prohibit amaly
according to Busvin8 Heterogeneity is tested by a
chi squared test. If the probability is greatemtti®o
an automatic correction of heterogeneity is inticstl

RESULTS AND DISCUSSION

Antimicrobial property

The antimicrobial activities of the different framts
and that of the pure unidentified compounds isdlate
from the seed extract o£C were examined. The
results are tabulated in the Table No.l1. From the
guantitative estimation of zone inhibitions of trede
extract and the different fractions as well as the
compounds showed various range of antibacterial
activity against the four different bacteria. Ineth
antimicrobial studies, the petroleum ether fraction
showed maximum inhibition agains¥.cholerae,
Shigella spp, Salmonella spp.,E.coli. with diameter of
26-27mm. This may be due to the presence of more
amounts of antimicrobial compounds (phytochemicals)
in the petroleum ether fraction. The methanolicderu
extract and all the three isolated compounds also
showed similar inhibition against all the pathogens
with diameter of 20-15mm and hence the highest
biological active towards the microorganism. The
chloroform, ethyl acetate and methanol fraction
showed moderate activity against the all test dsyas
with diameter of 9-6mm. This shows that the
petroleum ether is one of the best solvents for
extraction of phytochemicals of seed extractGsi.
The increase in the diameter of the zone was dtieeto
higher concentration of the fraction (4Q@/disc) used

in this study. This reveals that as the concemtnatif

the fraction increases, its antimicrobial activaiso
increases. However, further research such as detail
phytochemical screening is necessary to estalish t
pharmacological properties of the extractives.
Insecticidal property

The mortality percentage af. castaneum due to the
effect of different fractions and three unidentifipure
compounds of the seed extract @ are shown in
Table No.2. In the test samplesp@04Qug, 2Qug, and
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10 pg were dissolved separately in 4.0 mL o
methanol. Each fraction was applied to Petri dishs
(9.2cm, diameter). The calculated doses we
A=120Qug/cnf, B=600ug/ci, C=300pg/crfi and
D=150pg/cm. After evaporation and drying, the
dishes were left at room temperature. After then 2
adult beetles were transferred to each of the dishd
left it for 24, 48 and 72h. Control dishes wereateel
with solvent only. Those insects that did not mov
when prodded gently with a brush were considered
dead. The highest mortality was recorded in th
petroleum ether fraction in which all most all the
beetles (1916 out of 20) were died after 72h
treatment. Therefore, the petroleum ether fractias
found to be the most toxic extractive to the beetl€.
castaneum than that of the other three fractions witt
72h treatment. On the other hand, all the threlatsd
compounds were also found to have toxic effe
against ther. castaneum in which the mortality was
recorded as 17-8 at 72h treatment. The methar
fraction was mild and the chloroform and ethyl atet
fractions were less toxic. The respectivesg.Dalue,
95% confidence limit,x* values and regression
equations for the different fractions and the pur
compounds are shown in the Table No.3. Th
calculated LI, values of the petroleum ether,
chloroform, ethyl acetate and methanol fractionsewe
(259.54, 179.49, 157.7Qg/cnf); (2945.20, 700.81,
454.75uglcnf); (1994.15, 576.72, 401.58/cnf) and
(568.22, 325.05 and 208.9@/cnT) at 24, 48 and 72h,
respectively.

The petroleum ether fraction was the most effecti
toxicant and their efficiency followed the order.
Petroleum ether>methanol>ethyl acetate>chlorofor
fraction. For pure compounds on the other hand tl
compound-1 was the most toxicant having thesd.D
values  362.6dg/cnTt, 317.7ug/cn?  and
243.74ug/cntf at 24, 48 and 72h interval, respectively
The calculated LEy values for compound-2 and
compound-3 were found to be (1031.67, 499.47 ai
250.841g/cnf) and  (889.47, 767.94 and
297.96ug/cnf) at 24, 48 and 72h interval, respectively
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Table No.I Antimicrobial activities of different fractions and that of pure compounds isolated from
Corchorus capsularis

Extract/ Dose Inhibition zone (mm)
S.No C d Idi : :
ompoun (ng/disc) | v/ cholerae | Shigelaspp. | Saimonellaspp. | E. coli.
1 Methanolic crude 400 20 19 18 19
2 Petroleum ether 400 27 25 25 26
3 Chloroform 400 7 8 8 7
4 Ethyl acetate 400 6 7 7 6
5 Methanol 400 9 8 8 8
6 Compound-1 400 24 23 20 22
7 Compound-2 400 20 18 18 19
8 Compound-3 400 16 15 16 16
9 Kanamycin (K3) 400 23 21 22 22

Table No.2: Insecticidal activities of different fractions and pure compounds against

T. castaneum of the seeds extract o€orchorus capsularis

S No Fractions/ Treatment Number of insect killed out of 20

' Compound (h) Dose-A Dose-B Dose-C Dose-D Control
24 16 14 12 9 0

1 Petroleum ether 48 18 16 15 13 0
72 19 18 17 16 0
24 3 1 1 0 0

2 Chloroform 48 4 2 2 1 0
72 6 4 3 1 0
24 5 3 1 0 0

3 Ethyl acetate 48 7 4 3 0 0
72 8 6 4 0 0
24 9 5 2 1 0

4 Methanol 48 10 8 6 3 0
72 16 9 8 4 0
24 13 11 8 6 0

5 Compound-1 48 16 13 11 9 0
72 17 16 14 13 0
24 12 10 7 5 0

6 Compound-2 48 15 13 10 7 0
72 16 14 13 1C 0
24 8 7 6 2

! Compound-3 48 11 12 8
72 16 14 12
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Table No.3:x? values, regression equation, LRand 95% confident limits of different fractions and pure
compounds ofCorchorus capsularis againstT. castaneum adult after 24, 48 and 72h of treatment

SN Extracts/ | Treatment X’ for , . LDso 95% confidence limit
NO | compounds (h) heterogeneit Regression equation lemi?
p geneity (ng/cm) Lower Upper
24 8.5 Y =-415+3.79 . 259.5¢ 226.5¢ 296.7¢
1 Petroleum 48 6.6€ Y =-3.22+3.64 . 179.4¢ 164.6- 195.6¢
ether 72 6.27 Y =-2.26+3.30 . 157.7( 143.0¢ 173.8:
24 1.81 Y =0.68+1.22 . 2945.2( 1171.8: 74422 .4.
2 Chloroform 48 4.8¢ Y =-152+2.99 . 700.8: 580.7: 845.7:
72 1.9¢ Y=022+191 . 454.7: 454.5! 643.3.
Ethyl 24 4.0z Y=012+1.48 | 1994.1_5 1056.6t 3673.4(
3 acetate 48 1.4¢ Y =-1.65+241 . 576.7" 497.5( 668.0¢
72 5.8¢ Y=-216+2.75 . 401.5¢ 362.9! 444 3¢
24 6.6¢ Y=-158+237 . 592.1¢ 568.2: 690.0¢
4 Methanol 48 4.8(C Y =-216+2.99 . 356.0¢ 325.0¢ 390.0¢
72 1.2C Y =-2.68+3.26 . 228.4¢ 208.9( 249.8¢
24 17.1¢ Y= 041+211" 362.6¢ 269.8¢ 487.3:
5 Compound-1] 48 8.1 Y=0.24+1.96" 317.7: 255.7¢ 394.6¢
72 10.3Z Y=058+1.85. 243.7¢ 198.5° 313.3¢
24 0.87¢ Y= 219+0.93. 1031.6° 597.4¢ 1781.4.
6 Compound-2 48 15.0¢ Y=177+1.20. 499.4° 280.1: 890.5¢
72 5.6 Y = 0.347 + 1.94. 250.8¢ 220.6° 285.1:
24 3.7¢ Y=-1.43+2.18’ 889.4° 686.6" 1152.1
7 Compound-3 48 3.4¢ Y =-0.01+1.7:X 767.9: 594.1( 992.6¢
72 3.3t Y=-415+3.79. 297.9¢ 226.9° 296.7¢
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