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Characterization of Lipids in Rhynchophorus pheonicis Larval Oil
K. E. Ekpo* and A. O. Onigbinde
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Abstract. Rhynchophorus pheonicis larval oil was extracted, and characterized by physical and chemical methods.
The lipid content of the larva was 25.30 ± 0.20% (wet weight). The oil was golden-yellow, odourless and fluid at room
temperature (26 ± 2 °C). Lipid analysis revealed that the larval oil comprised of 88.40 ± 0.35% neutral lipid, 8.20 ±
0.11% phospholipid and 2.60 ± 0.10% glycolipids. The unsaturated fatty acids accounted for 61.10 % of the total fatty
acids whereas, the saturated fatty acids constituted 38.90% of the fatty acids. Further analysis revealed refractive index
of 1.30 ± 0.05, specific gravity of 0.89 ± 0.01, solidification value of 12-14 °C, total lipid phosphorus of 31.00 ± 0.25
(μg/g lipid), acid value of 3.50 ± 0.06, iodine value of 123.60 ± 0.24, saponification value of 198.90 ± 0.25, and
unsaponifiable matter of 8.60 ± 0.18. These values when compared with that observed in oils which have been consid-
ered to be of high quality, and of much use in the pharmaceutical industries, suggested that R. pheonicis larval oil may
have pharmaceutical potential.
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Introduction
The larva of the beetle Rhynchophorus pheonicis is a deli-
cacy in many parts of Nigeria, and other countries in
Africa, where it is found. The larva is known by various
names by the different ethnic groups who believe it to have
high nutritive value as well as certain medicinal properties
(Ekpo and Onigbinde, 2005). The mode of preparation for
consumption differs among various ethnic groups and they
eat it as part of a meal or complete meal with tapioca or
bread (Ekpo, 2003).

Other members of the genus include Rhynchophorus palmarum,
R. ferruginous, R. papaunus and R. schach. R pheonicis is
diurnal. The female lays its in palm tree holes and crevices
made by man or other insects like Oryctes rhinoceros. They
actively search for cut petioles as their oviposition sites. Each
female lays about 200-500 eggs, which hatch after about three
days. The larva is yellowish white or creamy in colour. They
are legless (apodous), oval in shape with a reddish brown head
capsule and are about 4-7 cm long at maturity.

Fat is the chief energy reserve in the insect larvae (Chapman,
1980; Wigglesworth, 1976; Gilmour, 1961). It is usually
present in greatest amounts in the mature larvae (Fast, 1970).
Although the fat content can reach as high as 40% of wet
weight, most insects are studied contained less than 10% of
wet weight as lipid. Those species showing a wet weight fat
content greater than 10% are primarily phytophagous (Fast,
1970). Qualitatively, the fatty acids found in insects are those
known to all higher organisms with the exception of trans

trans sorbic acid and tetradecan-1,14-dioic acid. Bowie and
Cameron (1965) identified trans trans sorbic acid (6:2) as a
major constituent of some aphid fats. None was however found
in the aphid host plant, while Tamaki (1968) found up to 12%
tetradecan-1,14-dioic acid in Pseudococcus comstocki. Satu-
rated fatty acids having 15, 17 and 19 carbon atoms are com-
mon, but minor constituents of the total larval lipid fatty
acids. There is not much data on branched chain cyclic and
ethynoid fatty acids in insect larvae. Structural analysis of the
common unsaturated fatty acids indicate that these are mainly
16:1, 18:2 and 18:3 fatty acids (Nelson and Sukkestad, 1968;
Keith, 1966).

Some species of insects are eaten, as a delicacy in Nigeria, while
some are used for traditional medical practice, yet there is very
little information on their chemical composition. The use of the
larva of R. pheonicis is believed to extend beyond the nutri-
tional value. Traditionally, many claim that the larva has me-
dicinal properties (Ekpo and Onigbinde, 2005). The present
study was undertaken to provide data on the lipid composition
of R. pheonicis larval oil as a prerequisite for the subsequent
evaluation of its nutritional/ pharmaceutical potential.

Materials and Methods
Sample collection. The larvae of R. pheonicis were obtained
from Illushi in Edo state. The species were specifically iden-
tified in the Entomology Department, Nigerian Institute for
Oil Palm Research (NIFOR), Benin city, Nigeria. They were
transported together with their wet/moist feed of raphia palm
pith in a well-ventilated plastic container and were used
within 12 h of collection. Solvents and chemicals used in
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Introduction
The flavonoids are a group of natural products founds in fruits,
vegetables, nuts, seeds and flowers as well as in tea and wine,
and are important constituent of human diet. They have been
demonstrated to posses many biological and pharmacological
activities such as biocidal (Rao et al., 1990), pharmaceutical
(Akama et al., 1997; Wolfman et al., 1996; Wu et al., 1992),
antioxidant (Chan et al., 2000; Rice-Evans et al., 1996), anti-
inflammatory (Dao et al., 2004), antimutagenic, antiallergic
activities, and inhibitory activities on several enzymes
(Vender Berghe et al., 1993; Bors et al., 1990). In the light of
these findings we have already synthesized a number of
flavone derivatives and studied their biological activities
(Alam et al., 2005, 2004; Alam, 2004). 7-Hydroxyflavone
(Roy and Pandey, 1994) has been isolated from the flowers of
Clerodendron phlomidis. Here we describe the syntheses of
benzyl and methyl derivatives of 7-hydroxyflavone from their
corresponding chalcones by using differently DMSO/I2,
diphenyl sulphide and DDQ as an oxidizing agent. Both the
flavones and their corresponding chalcones were screened
in vitro for their antibacterial and antifungal activity against
four human pathogenic bacteria, viz., Sarcina lutea (G+),
Bacilus subtillis (G+), Shigella dysenteriae (G–), Pseudomonas
aeruginosa (G–) and five plant as well as molds fungi, viz.
Colletorichum gloeosporioides Penz., Candida albicans,
Aspergillus nigar, Aspergillus flavus and Penicillium sp.

Materials and Methods
Melting points were recorded on Gallenkamp apparatus. IR
spectra (KBr) were measured using Shimadzu, DR-8001

spectrophotometer, 1H NMR spectra (CDCl3) on Brucker
WH 400 MHz instrument with TMS as an internal standard
and UV spectra (MeOH) on LKB 4053 spectrophotometer.
Purity of the compounds was checked by TLC.

Synthesis of 2′-hydroxy-4′-benzyloxychalcone (3). A mixture
of 2-hydroxy-4-benzyloxyacetophenone (1, 10 mmol, 2.42 g)
and benzaldehyde (1.1 eqv., 1.10 g) in ethanol solution of
KOH (5%, 15 ml) was kept at room temperature for about 75 h.
The reaction mixture was diluted with ice cold water, acidified
with cold dilute HCl and extracted with ether. The ether layer
was washed with water, dried over anhydrous Na2SO4 and
evaporated to dryness. The reaction mixture was collected
and subjected to column chromatography over silica gel. The
elution was done with ether: acetone (7:1). It was crystallized
from benzene-petroleum spirit as yellow needles (2.62 g), yield
74.60%; mp. 122-23 °C; Rf 0.63 (benzene: acetone; 9:1); Ana-
lysis: found C, 76.35; H, 4.65%; calc. for C22H16 O4; C, 76.73; H,
4.68%; UV (MeOH): λ max 241, 272, 368 nm; IR (KBr) : νmax 3431
(OH), 1634 (conjugate > CO), 1585, 1471 cm-1 (aromatic ring);
lH NMR (CDCl3) : δ 5.14 (s, 2H, -O-CH2-C6H5), 6.52 (s, 1H,
C3′-H), 6.61 (d, 1H, J = 8.6 Hz, C5′-H), 6.12 (s, 5H, -O-CH2-
C6H5), 7.59 (d, 1H, J = 16 Hz, Cα-H), 7.16 (d, 1H, J = 8.6 Hz,
C6′-H), 7.29-7.34 (m, 5H, C2-H, C3-H, C4-H, C5-H and C6-H),
8.18 (d, 1H, J = 16 Hz, Cβ-H), 12.68 (s, 1H, C2-OH).

Synthesis of 7-benzyloxyflavone (5) using DMSO/I2. The
chalcone (3, 2 mmol, 660 mg) was suspended in dimethyl
sulphoxide (DMSO, 10 ml) and a crystal of iodine was added
to it (Doshi et al., 1986). The mixture was refluxed for 20 min in
a silicon oil bath and diluted with water. The solid obtained
was filtered off, washed with 20% aqueous sodium thiosul-
phate. It was purified by preparative TLC over silica gel GF254

using benzene: acetone (10:1) as developing solvent and crys-
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Abstract. Benzyl and methyl derivatives of 7-hydroxyflavone were synthesized from 2-hydroxy-4-benzyloxy-
acetophenone and 2-hydroxy-4-methoxyacetophenone, respectively, via chalcone precursor and by the treatment
with DMSO/I2, diphenyl sulphide and dichloro dicyano quinone (DDQ). The antibacterial and antifungal activity
of these flavones and their corresponding chalcones were found in vitro by the filter paper disc diffusion method
and poisoned food technique.

Keywords: 7-hydroxyflavone, derivatives, antibacterial and antifungal activity
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Abstract. This investigation reports the levels of arsenic (As) in irrigation waters, soils and Boro (dry season) rice
grain from 100 shallow tube well (STW) areas over the sadar upazila of Chapai Nawabganj. The As concentrations
for all samples (soil, water and rice grain) varied widely between locations. The shallow tube well (STW) water As
concentration ranged from 0.015-0.352 μg/ml with a mean of 0.075 μg/ml,, the concentration being lower in shallow
well depth, reaching to a maximum about at 25 m depth and then decreased with increasing depths. The levels of
total As in soils over the locations ranged from 5.8-17.7 μg/g with a mean of 11.2 μg/g. Total As content in soils  was
positively correlated with irrigation water-As indicating a possibility of As build up in soil with time. The rice grain-
As concentration was in the range of 0.24-1.30 μ/g g having a mean of 0.76 μg/g. 22% of the grain samples had As
level <0.5 μg/g, 39% in the range of 0.50-0.75 μg/g, 36% in the range of 0.75-1.0 μg/g and the rest 12% more than
1.0 μg/g. The grain-As was poorly correlated with soil-As as well as irrigation water-As. 94% of the rice grain
grown in Chapai Nawabganj irrigated with As contaminated water may lead to an intake of more than 100%
maximum tolerable daily intake (MTDI) for an adult of 60 kg body weight.

Keywords: arsenic, shallow tube well water, soil, rice grain, rice straw

Introduction
Bangladesh is currently facing the challenge of high arsenic
concentration in shallow aquifers (Nickson et al., 1998). A large
number of hand and shallow tube wells (STW) in some of the
localities of 59 districts out of 64 districts have been identified
to have As concentration above the Bangladesh standard
of 0.05 As mg/l (Alam et al., 2002). More than 80% of the
population depends on agriculture for their livelihood. The
agricultural sector employs about 90% of the rural males of the
country (WDI, 1998). The use of groundwater for irrigation
has increased markedly over the last three decades. About 86%
of the total groundwater withdrawn is utilized in the agricul-
tural sector (WRI, 2000). Irrigating the paddy fields with As
contaminated groundwater may lead to result in increasing soil
As status in Bangladesh (Meharg and Rahman, 2003). Irriga-
tion with arsenic contaminated groundwater to rice increases
its concentration, and eventually arsenic enters into food chains
through crop uptake and poses long term risk to human health
(Islam et al., 2004a; Meharg and Rahman, 2003; Abedin et al.,
2002a; Marin et al., 1992). Most of the hand and STWs in the
Chapai Nawabganj sadar upazila are contaminated with arsenic
(Islam et al., 2004a; Chowdhury et al., 1999). But reports on
arsenic in irrigation water-soil-plant systems are limited in
Bangladesh. Therefore, the aim of this study is to assess the
linkage of As in irrigation water-soil-rice plant systems and also
to determine the contribution of arsenic ingestion to an adult
through the rice grown in Chapai Nawabganj sadar upazila.

Materials and Methods
One hundred geo-referenced samples for each of irrigation
water, soil and rice grain were collected from 100 STW com-
mand areas of Chapai Nawabganj sadar upazila, Bangladesh
during dry season of 2003. Chapai Nawabganj is located on
24 ° 25′ N latitude and 88058′ and 88 ° 38′ E longitude. Water
samples were collected from STW after 15 m of operation.
90 ml of water sample was filtered through 0.45μm mem-
brane filter and kept in acid washed plastic bottles containing
10 ml of 2M HCl (ANALAR grade) to arrest the microbial
growth and to prevent precipitation of metals. The water
samples were brought to the laboratory and kept in the refrig-
erator until analysis by hydrid generation atomic absorption
spectrophotometer (HG-AAS) (Unicam model 969).

Five soil samples (0-15 cm depth) were randomly collected from
the adjacent field of STW after 15-20 days of transplanting of
rice. During the sampling time, there was 2-3 cm water in the
rice fields. Bamboo sticks were placed on the sampling site to
identify the location for subsequent rice grain collection at
harvesting stage. The soil samples were air dried, ground and
passed through a 2 mm sieve, and finally stored in plastic pots.

Ten rice plants at maturity of the crop were collected from
the rice field from the soil sampling sites. Rice grains were
separated from the panicles by hand. The grain samples were
stored in the polythene bags. Grains were dried for 72 h at
65 °C in oven. Husks were removed from the rice grains by
grinding using a ceramic mortar. The samples were finely
ground and stored for chemical analysis. For concentrations
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Introduction
The use of herbicides in agriculture has undoubtedly contri-
buted to increased crop yields but off-site migration may
cause contamination of nearby natural waterways. The
herbicide molinate (S-ethyl hexahydro-1H-azepine-1-carbo-
thioate) is used extensively to control germinating broad-
leaved plant and grass weeds during rice production. It is
highly soluble (solubility - 880 mg/l) herbicide (Hartley and
Kidd, 1983) that is often detected as a contaminant in surface
water (Cerejeira et al., 2003; Sudo et al., 2002; Coupe et al.,
1998; Paune et al.,1998). It is one of the most frequently
detected herbicides exceeding drinking water guidelines. Sur-
face water contamination may have toxicological effects for
human health if used for public consumption (Leonard, 1988).
Now a days, surface water is used as water resource for drink-
ing purpose. The contamination of drinking water supplies by
agrochemical compound is an urgent problem for which reme-
dial measures need to be found. In recent years, several pro-
cesses such as coagulation followed by filtration, activated
carbon adsorption and advanced oxidation process (AOP) are
being used not only for waste-water treatments but also for
the production of drinking water. Recently, water chlorination
is the most widely used method for water purification (Abia et
al., 1998). In this treatment, the chlorinating agents react with
different organic chemicals and can remove organic contami-
nants by oxidation with simultaneous disinfection (Mascolo
et al., 1995).

Various treatment technologies such as adsorption and
ozonation have been developed to remove or degrade organic

compounds from water system. Activated carbon is com-
monly used in drinking water treatment for the removal of
organic contaminants because of their porous structure and
large internal surface area. Among these processes, the appli-
cation of ozone as AOP is considered as a potential treatment
for various organic contaminants in drinking water through-
out the world. Ozone is a powerful oxidizing agent and hence
is applied for the purification of drinking water as well as
wastewater (Masschelin, 1982). Ozone may react with solutes
either by direct oxidation or by indirect reaction, whereby
OH radicals resulting from the decomposition of O3 serve as
oxidant in advanced oxidation process (AOP). Due to its high
oxidation potential, ozone has been widely used during the
past few years (Langlais et al., 1991). Drinking water should
be free from molinate to reduce the risk of undesirable long-
term effects. Hence, it is important to assess drinking water
treatment processes with regard to their potential for remo-
ving organic contaminants. The objective of this study was
to compare the drinking water treatments in terms of the
removal efficiency for this organic contaminant.

Materials and Methods
Agrochemicals and chemicals. The herbicide molinate (99.7%
purity) was collected from Zeneca Agrochemicals (Syngenta).
Sodium hypochlorite (NaOCl) was obtained from Yakuri Pure
Chemicals Co., Japan. Granular activated carbon (20-40 mesh)
and powdered activated carbon (100 mesh) were purchased
from Aldrich Chemical Co., USA. All other chemicals were of
reagent grade supplied by Sigma Chemical Co., USA and Kanto
Chemical Co., Japan.
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Abstract. The removal of molinate efficiency as an organic contaminant was evaluated by applying drinking water
treatment processes. Water treatment processes viz., chlorination, ozonation and activated carbon treatment were applied
separately to water system. The level of molinate in water reduced to 33% when it was treated with sodium hypochlorite.
In water system, 47 and 73% of this herbicide was dissipated by treatments of ozone and ozone combined with hydrogen
peroxide, respectively. Powdered activated carbon (PAC) exhibited a better performance for the removal of molinate as
compared to granular activated carbon (GAC) and activated carbon removed this herbicide effectively. The association of
ozonation with sodium hypochlorite and activated carbon treatments were considered to be the best-tested treatment for
the removal of molinate from water. Therefore, if molinate enters water as an organic contaminant, it could be removed
effectively by drinking water treatment processes.

Keywords: herbicide molinate, drinking water, chlorination, activated carbon, ozonation
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Introduction
Karachi is situated on the southwestern part of Indus delta. It
is the largest and the most industrialized city of Pakistan. There
are more than 5000 registered industrial units (and many un-
registered ones) producing oil, steel, paints, chemical, fabric,
pharmaceuticals, paper and pulp, food products, etc. Apart
from a few multinational companies, which have installed
waste treatment facilities, virtually none of the industrial unit
has any waste treatment facility. Most of the industrial and
domestic wastewater is discharged untreated into the Arabian
sea through Malir and Lyari rivers.

Karachi basin is drained by two major rivers namely Malir
and Lyari with catchments areas of 2051 and 7045 Km2,
respectively (ACE, 1994). These rivers play an important role
in the natural drainage of Karachi city. At present, Lyari and
Malir rivers are being used for (i) dumping of garbage and
industrial waste, (ii) cattle yard waste, (iii) laundry effluent,
(iv) waste from unauthorized factories, (v) agriculture wastes
and, (vi) domestic wastewater from human settlement.
Throughout the year Malir and Lyari rivers serve as dumping
places for the discharge of liquid and solid waste of industrial
and domestic origin. These rivers instead of giving a pleasant
look become an eye sore for the population (Beg, 1997).

Malir river topography can be divided in two parts: (1) upper
portion that is hilly, undulated and without any vegetation, (2)
lower portion that consists of a 48 Km strip from confluence
of Mol and Khadeji to sea, and occupies about 133, 333 Km2

. The ground level ranges from 0.0 to 106 m above the mean
sea level (ACE,1994). The Malir river has a wide bed with a
narrow strip of flood plains along its bank. Most of the area is

covered with fine to coarse sand occasionally mixed with
gravels and boulders. However, silty sand and silt beds are
also found in patches. Apart from Mol and Khadeji the other
tributaries of Malir river are Thaddo, Sukkan, Turi, and
Jarendo nallas. Malir river travels a distance of 18 km
approximately within the city limits. Large scale unauthorized
agricultural activity is taking place along the Malir river bed
causing alteration in the river water flow. In addition a num-
ber of cattle dens are also present along the riverbed that is a
continuous source of pollution of the river water.  At present
there are two road bridges, one railway bridge and five road
causeways built on Malir river. There are presently eight in-
lets discharging untreated industrial and domestic wastewater
into it.

The present study was aimed at collection and analysis of
wastewater samples from the Malir river so as to determine
the extent of pollution load that is a continuous threat to
inland and coastal ecosystems.

Materials and Methods
Water samples were collected from 10 different predesignated
sampling sites along the Malir river, as indicated in Fig. 1.
The description of these sites and the associated activities
indicated in Table 1. The present study was conducted from
January to December, 2002.

Sampling technique. At different sampling sites the river
water depth varied from 0.1 to 0.3 m. Care was taken to
collect the sample from the mid depth of the flow. At each
sampling site (M-1 to M-10) 12 samples were collected from
January to December, 2002, with monthly interval. The present
study is, therefore, based on the analysis of 120 samples from
10 different sites. Flow proportionate samples were collected

Pak. J. Sci. Ind. Res. 2007 50(2) 96-100

Abstract. This study was aimed at determining the physical (pH, TDS, TSS) and chemical (ammonia, BOD5, COD,
chloride, cyanide, detergents, phenols and sulphate) parameters as well as heavy metals (As, Cd, Cu, Cr, Pb, Ni, and
Zn) present in Malir river water, so as to identify the extent of pollution. The average results of each parameter of
10 different sites were compared with National Environmental Quality Standards (NEQS). It was found that Malir
river water quality meets only some of the NEQS. Variable quantities of different heavy metals were also found. It
can be concluded that the continuous discharge of Malir river at Gizri creek plays an important role resulting in
reduced biodiversity.

Keywords: Malir river, effluent, pollution, industrial, water quality
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Abstract. Claisen rearrangement of 2'-hydroxy-4-methyl-4'-prenyloxychalcone (2) using acetic anhydride in dimethylaniline
yields four major compounds viz. 2'-hydroxy-4-methyl-4′′, 4′′, 5′′-trimethyldihydrofurano (2′′, 3′′: 4', 3')chalcone (3),
2′,4′-diacetoxy-4-methyl-3′-(α, α-dimethylallyl)chalcone (4), 2′, 4′-diacetoxy-4-methyl-5′-(α, α     -dimethylallyl)chalcone
(5),  2',4'-diacetoxy-4-methylchalcone (6) and several other minor compounds. All the isolated products were identified on
the basis of IR, UV, 1H-NMR, Mass and Elemental analysis.

Keywords: chalcone, claisen rearrangement, chalcone derivatives

Recently, Hossain et al. (Hossain et al., 1996, 1994a, 1994b,
1993a, 1993b) carried out the Claisen rearrangement of
chalcones, flavones and other related compounds. We
describe herein our another abnormal Claisen rearrangement
results of 2'-hydroxy-4-methyl-4'-prenyloxychalcone (2) with
Ac2O in dimethylaniline and mild hydrolysis of one of
the isolated product (4) (scheme-1). The chalcone (2) was
obtained by the condensation of 2-hydroxy-4-prenyloxyaceto-
phenone (1) (Hossain et al., 1993b) with tolualdehyde under
alkaline conditions. The isolation of the major products sepa-
rated by chromatographic technique and their characteriza-
tion by spectroscopis techniques are reported.

Melting point was determined on an electrothermal melting
point apparatus (Gallenkamp) and is uncorrected. IR spectra
were recorded (KBr discs) on a FT-IR spectrophotometer, vali-
dation (νmax in cm-1), 1H-NMR spectra in CDCL3 on a Bruker
(400 MHz) spectrophotometer using TMS as internal stan-
dard (chemical shifts in ppm) and UV spectra in methanol on
an LKB 4053 Ultrospeck spectrophotometer (λmax in nm). TLC
was performed using silica GF254. Satisfactory elemental analy-
ses were obtained for all the compounds, structures were in
according with the UV, IR and 1H-NMR data.

2-Hydroxy-4-prenyloxyacetophenone (1). A solution of
β-resacetophenone (15.2 g) in acetone (150 ml) was refluxed
with prenylbromide (16.3 g) and anhydrous potassium
carbonate (55 g) for 4 h. Acetone was distilled off and water
was added to the residue. It was extracted with ether and ether
solution was then extracted with 5% aqueous NaOH. The
aqueous extract was acidified and extracted with ether. Ether
extract on column chromatograph with petroleum spirit gave
an oily liquid, which on cooling gave colourless needles

(12 g), yield 54.21%; mp. 47 °C (Hossain et al., 1993b: mp.
46-47 °C); UV: 228, 254, 286 nm; IR: 3555, 1648, 1605, 1595,
1375, 1365 cm-1; 1H-NMR: δ 1.72 [s, 6H, >C(CH3)2], 2.44 (s, 3H,
-COCH3), 4.48 (d, 2H, J = 7Hz, -O-CH2-CH =), 5.44 (t, 1H,
J = 7Hz, -O-CH2-CH =), 6.73 (dd, 2H, J = 2.5 and 9 Hz, H-3 and
H-5), 7.55 (d, 1H, J = 9Hz, H-6), 12.76 (s, 1H, -OH); Analysis:
found C, 70.89; H, 7.32. C13H16O3 calc. C, 70.66; H, 7.72%.

2'-hydroxy-4-methyl-4'-prenyloxychalcone (2). A mixture of
2-hydroxy-4-prenyloxyacetophenone (Hossain et al., 1993 b)
(1, 4.40 g) and tolualdehyde (3.76 g) in 50% ethalonic solution
of KOH (50 ml) was kept at room temperature for three days,
distilled with ice cold water, acidified with dilute HCl and ex-
tracted with ether. The ether layer was washed with water,
dried over anhydrous Na2SO4 and evaporated to dryness. The
products was crystallized from benzene-petroleum spirit
(b.p. 40-60 °C) as yellow needles (2.78 g), mp. 78 °C. Rf 0.73
(benzene:acetone; 15:4). It gave brown colour with ferric
chloride solution. Mass: m/z 322, M+; UV: 230, 245, 375 nm;
IR: 3470, 1645, 1600, 1590, 1376, 1363, 998 cm-1; 1H-NMR:
δ  1.75  [s, 6H, >C(CH3)2], 2.13 (s, 3H, -CH3), 4.50 (d, 2H, J = 7Hz,
-O-CH2-CH =), 5.41(t, 1H, J = 7Hz, -O-CH2-CH =), 6.45 (dd, 2H,
J = 2.5 and 9Hz, H-3' and H-5'), 6.84  (d, 2H, J = 9Hz, H-2 and
H-6), 6.96 (d, 1H, J = 9Hz, H-6'), 7.18 (d, 1H, J = 9Hz, H-3 and
H-5), 7.45 (d, 1H, J = 15Hz, H-α), 8.01 (d, 1H, J = 15Hz, H-β),
12.76 (s, 1H, -OH); Analysis: found C, 78.61; H, 6.60. C21H22O3

calc. C, 78.30; H, 6.80%.

Claisen rearrangement of 2'-hydroxy-4-methyl-4'-
prenyloxychalcone (2). Oxygen free nitrogen was passed for
2 h through a solution of the above chalcone (2, 2 g) in
immediately distilled N, N-dimethylaniline (20 ml) and acetic
anhydride (2 ml) contained in a heavy walled glass tube. The
tube was carefully sealed and immersed in an oil bath at
185 ± 5 °C and kept at this temperature for 4 h. The mixture
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Introduction
Nature’s nutritional enrichment of seeds suggest that the seed
of Garcinia kola is endowed with some food values. Oyenuga
(1968) reported proximate composition of the pulp and the
rind of Garcinia kola. Essien et al. (1995) reported the lipid
composition and fatty acid profile of the pulp and rind of
Garcinia kola. However, to our knowledge, detailed minerals
and amino acid composition of G. kola seed grown in Nigeria
have not appeared in literature to date.

In addition, exploitation of protective endowment of seed for
treatment of human and animal diseases stretches back into
antiquity. Seed of G. kola is used in Nigerian traditional medi-
cine for therapy of a broad spectrum of ailments including
dysentery and diarrhoea. Besides, G. kola is used in treatment
of cough, jaundice, snake bite and other forms of poisoning
(Adeniji, 2003). The seed has been reported to contain secon-
dary metabolites principally biflavonoids with antihepatoxic
action (Iwu, 1985). Sodipo et al. (1991) also reported phar-
macological and antimicrobial activities of the G. kola seed.

The pharmacological and antimicrobial properties of G. kola
suggest that bioactive components of the seed of G. kola may
find applications in prolonging shelf life of food products.
However, bitter components of the seed will be a major draw-
back to utilization of the natural preservative in food, hence

should be eliminated. Therefore, dearth of information on
detailed mineral and amino acid composition and need for
elimination of bitterness in crude extracts of G. kola serve as
impetus for this study.

The objectives of this study were: determination of mineral
and amino acid composition of G. kola seed, fractionation of
crude extract, assessment of organoleptic and antimicrobial
activity of fractionated extracts.

Materials and Methods

Source of materials. Seeds of G. kola used in this study were
obtained from fresh ripen fruits harvested from the parent plant
within a Cocoa plantation in Ikere-Ekiti, Ekiti State, Nigeria.
The seeds were dried at a temperature of 50 °C for 5 days in air
oven, pulverized and packaged for subsequent analysis. All
the culture media used were commercial products. The agar
used was a product of Agar technical (Oxoid), nutrient broth
used was the product of Biotech. International and Sabourand
dextrose agar used was manufactured by International Diag-
nostic Group Plc., Lascashire BL 96 Au, UK. These culture
media were prepared according to the manufacturer’s instruc-
tions.

Determination of nutritional, proximate and mineral compo-
sition. Proximate composition of the samples were determined
according to standard methods (AOAC, 1990) with Analytical
Codex Number 14.062, 14.063, 14.064, 14.066 and 14.067 for
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Abstract. Seeds of Garcinia kola were analysed for mineral and amino acid composition. Solvent extraction and fraction-
ation of bioactive components of the seeds were accomplished using Soxhlet extractor and vacuum liquid chromatography,
respectively. Fractionated extracts were assessed for sensory and antimicrobial activities. The seed contained varying
amounts of micro nutrients with low amounts of anti-nutritional elements. Amino acids found at considerable quantities
in the seed of Garcinia kola were essential amino acids like L-lysine, L-histidine, L-arginine, L-valine, L-methionine,
L-isoleucine, L-leucine and L-phenyl alanine. Fractionation of the dark brown - bitter crude extract yielded some fractions
(F4, F5) that were yellow in colour with non-bitter taste. The fractionated extracts exhibited antimicrobial activities. The
most potent fraction (F4) had minimum inhibitory concentrations of 1 μg/ml on each of the organisms, Bacillus cereus,
Streptococcus faecalis, Candida albicans and minimum inhibitory concentrations (μg/ml) of 0.125, 0.5, 2 on Escherichia
coli, Klebsiella pneumoniae and Staphylococcus aureus, respectively. The fractionated extracts can be exploited to preserve
food systems from undesirable activities of microorganisms.

Keywords: Garcinia kola seeds, nutrients, fractionated extracts, sensory attributes, microbial inhibition
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Introduction
One of the greatest challenges to man is facing, is the produc-
tion and consumption of animal proteins in adequate pro-
portions to aid the growth and development of the body.
However, other nutrients, such as minerals, are also becoming
a concern. In Nigeria, the use of prawn by nursing mothers
and as additive in weaning food compositions is generally
gaining acceptance. Some of the farmed crustaceans in Nigeria,
include the prawn (Macrobrachium rosenbergii, Penaeus
spp.) fresh water crab (Cardisoma armatum), marine crab
(Callinectes sapidus) and crayfish (Astacus) (Yoloye, 1994).
All these are consumed to supply animal proteins to the body.

In India, the white prawn (Fenneropenaeus indicus) and the
tiger prawn (Penaeus monodon) are of great commercial impor-
tance, and they are extensively farmed along the eastern coast
of India (Khan et al., 2001). The meat of M. rosenbergii is
good and it has longer shelf-life when preserved in a refri-
gerator. Leito and Rios (2000) reported that storing of
Macrobrachium rosenbergii at 0 °C increases the shelf-life,
pH, and the L-tryptophan levels of the prawn.

In Nigeria, most of the published papers are on shrimps of
marine origin (particularly Penaeus spp.). Only a few studies
are available on freshwater shrimps or prawns (genus
Macrobrachium and others), which are assuming increasing
economic importance since they are the cheapest sources of

animal protein in the country. This work was conducted to
determine the proximate composition, functional properties,
mineral constituents and anti-nutritional composition of
the freshwater prawn (M. rosenbergii) as a cheap source of
animal nutrients.

Materials and Methods
Macrobrachium rosenbergii samples were purchased from
the Oba’s Market in Ado-Ekiti, Ekiti State of Nigeria. The
samples were sorted out of shaft and dried in a Gallenkamp
oven at 60 °C to a constant weight according to the proce-
dures described by Adedire and Aiyesanmi (1999). The dried
sample was ground into powder with the laboratory pestle
and mortar and kept until required. The moisture content,
crude protein, fibre, ash and crude fat of the larvae and adults
were determined by the methods described in AOAC (1990).
Carbohydrate was calculated by difference. The variation of
protein solubility with pH was determined using the method
described by Adeyeye et al. (1994). The emulsion capacity
and emulsion stability were determined by the method des-
cribed by Sathe and Salunkhe (1981). The least gelation con-
centration, water absorption and oil absorption capacities and
foaming properties were determined using the methods des-
cribed by Adeyeye et al. (2002). Minerals were analyzed by
dry-ashing 1g of the sample at 550 °C in a furnace by using the
method reported by Oshodi (1992). The ash was dissolved in
10% HCl and filtered. Flame photometer model Corning 405
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Abstract. The proximate, nutritionally valuable minerals, functional and anti-nutritional factors of Macrobrachium
rosenbergii were determined in the laboratory for human consumption. Results indicated a high protein content (68.88 ±
0.56%), ash (15.33 ± 0.14%), moisture (9.37 ± 0.03%), fat (5.36 ± 0.01%) and carbohydrate (1.06 ± 0.00%), while fibre
was not detected. Protein solubility was pH dependent with minimum and maximum protein solubilities at pH 2, pH 6
and pH 11. Nutritionally valuable mineral analyses showed that M. rosenbergii contains phosphorus (126.18 ± 0.032 mg/
100 g), magnesium (86.44 ± 0.10 mg/100 g), potassium (64.24 ± 0.20 mg/100 g), sodium (57.53 ± 0.15 mg/100 g), calcium
(49.54 ± 0.11 mg/100 g), iron (7.20 ± 0.02 mg/100 g), manganese (0.89 ± 0.01 mg/100 g) and zinc (0.69 ± 0.01 mg/100 g).
Copper, cobalt, lead, nickel and chromium were not detected. The sample had a minimum gelation concentration of
(8.5 ± 0.10%), water absorption capacity (345.00 ± 0.30%), oil absorption capacity (521.36 ± 0.12%), foaming capacity
(15.00 ± 0.05%), foaming stability (2.20 ± 0.01%, emulsion capacity (22.62 ± 0.03%) and emulsion stability (45.50 ±
0.15). Three anti-nutrients were determined: phytic acid was 4.00 ± 0.01 mg/100 g, oxalate 1.05 ± 0.00 mg/100 g while
tannin was not detected.

Keywords: M. rosenbergii, protein solubility, functional properties, anti-nutrients, proximate composition
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Abstract. The study was conducted on a product based on herbal formulation of nine herbs in sesamum oil base supplemented
with four essential oils and vitamin E. Clinical study was conducted on 175 human volunteers suffering from different kinds
of hair and scalp problems. After clinical trials of 2-10 weeks, this formulation was found very effective in problems like
head pustules, dryness and brittleness of hair, dandruff, itching, split hair, excessive hair fall and poor hair growth. In
addition, it was also effective in cases of headache and sleeplessness. It was evaluated pharmacologically by acute oral
toxicity test, dermal irritant test, eye irritation test and found safe and non toxic. Moreover, it did not cause any side effect.

Keywords: herbal formulation, hair/scalp problems, pharmacological evaluation, clinical trials

Introduction
Beautiful hair has been praised nearly in every culture
throughout the world. Each culture has its own unique
recipe to prevent hair problems and promote healthy hair
growth depending on natural resources available to them.
Nowadays hair and hair management has turned into a
serious issue due to social, economical and financial prob-
lems beside disease, stress and strain. Common manifesta-
tions are dryness, roughness, premature greying, brittle-
ness, baldness, excessive hair fall/loss of hair, dandruff
etc. Poor dietary habits, personal hygiene, excessive use
of hair dyes/chemicals, dryers, sprays, chlorinated water
etc. aggravate the condition more. The aim of present
research was to formulate a natural, safe non-hormonal
remedy containing all necessary natural supplements
(vitamins, amino acids, minerals, trace elements) and other
physiological active compounds essential for healthy hair
and scalp. (Soliman and Ghaim, 2005; Ezerietis et al., 2003;
Kim et al., 1995).

The ingredients i.e. Emblica officinalis, Acacia concinna,
Nardostachys jatamansi, Terminalia chebula, Terminalia
bellirica, Nigella sativa, Trigonella foenum-graeceum,
Lageneria vulgaris, and Lawsonia alba  used in the formula-
tion contain essential fatty acid, vitamins, amino acid and min-
erals (Gunduz et al., 2002; Ahmed and Baig, 2001; Haq-Afrozul
et al., 1999; Mohammad, 1996; Chopra et al., 1958). Presence
of these constituents promotes healthy skin, strong healthy
and shiny hair, prevents infection, improves damaged skin,
darkens the hair, prevents baldness, stimulates hair growth,
moisturizes skin and hair, removes dandruff and improves

scalp/hair condition (Bagachi et al., 2005; Brody, 1999; Khan,
1999; Kim et al., 1995).

The herbs used in the formulation traditionally being used
individually for different hair problems, brief account of which
is in Table 1.

Acacia concinna. It belongs to family Mimosaceae. Pods have
been used in oil preparation. These contain alkaloid, saponin,
malic acid, resin, glucose, gum and coloring matter (Nadkarni,
1954). Traditionally used as a hair wash in lieu of soap, it pro-
motes growth of hair and removes dandruff .The pods are ground
up and used in skin diseases (Narayan and Kumar, 2003).

Emblica officinalis. It belongs to family Euphorbiacae. Its
fruit is a rich source of vitamin C and contains twenty times
vitamin C as compared to orange juice (Jain and  Khurdiya,
2004; Cai  et al., 2004; Narayan and Kumar, 2003). It is used in
hair conditioning and hair dying (Kripp et al., 2005).

Nardostachys jatamansi. It belongs to family Valerianaceae.
Rhizomes are used in nervous headache. It is also employed
and mixed with sesamum oil for rubbing on head as a nerve
sedative. These promote growth and blackness of hair.
Rhizomes are used in hair loss and greying of hair, in condi-
tions of insomnia and restlessness (Narayan and Kumar, 2003;
Nadkarni, 1954). It is a rich source of antifungal and antibacte-
rial agents which are helpful in treating skin infections related
to hair (Sridhar et al., 2003).

Terminalia chebula. It belongs to family Cobbretaceae. Dried
fruits contain tannic acid and gallic acid, used in skin diseases,
headache, paralysis, tonic to brain and vision (Nadkarni, 1954).
It also has anti-inflammatory, antiseptic, bactericidal and anti
allergy properties  (Wang, 2005; Narayan and Kumar, 2003).* Author for correspondence
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Abstract. The survival of two strains of Salmonella typhi, ATCC 14028 and SSH 41, were investigated in one uncooked
and two cooked (one maintained at > 25 °C, and second maintained at < 35 °C) samples of Ogi, a fermented cereal
porridge. Ogi was obtained by fermentation of maize for five days. The foods were inoculated with a known concentration
of the cell suspension of the test organisms which showed a sharp decrease in their numbers after 5 h. The antibacterial
effect of uncooked Ogi was more pronounced on the two strains of Salmonella typhi ATCC 14028 and Salmonella typhi
SSH 41, with 4.57 × 103 cfu /h and 2.20 x 103 cfu /h decline in growth rate respectively within 5 h. Staphylococcus sp.,
Aspergillus sp., Fusarium sp., Epholosporum sp., Pediococcus sp., Leuconostoc sp., Lactobacillus sp., Corynebacterium
sp., Saccharomyces cerevisiae, Alkaligenes sp., and Candida mycoderma were isolated from the fresh and fermented
maize at different times of fermentation. It is interesting to note that the fermenting organisms depended much on
calcium (67%) and sodium (30%) for their growth.

Keywords: Ogi, inhibition, Salmonella typhi

Introduction
Ogi is a porridge prepared from fermented maize (Zea mays)
or other cereals in West Africa. It is staple food in this region
of the world and also serves as weaning food for infants.
Traditionally, Ogi is produced by first steeping the clean grains
in water for 24-72 h followed by wet-milling and wet-sieving
of the steeped grains (Steinkraus, 1983). The filtrate is
fermented for 24-72 h to yield Ogi. Banigo and Muller (1972)
and Steinkraus (1983), reported that the steeping of the grains
and fermentation of the slurry are the two main stages in the
production of Ogi. During the steeping stage, the micro-
organisms responsible for fermentation of the slurry come
into prominence by outgrowing other microorganisms (Banigo
et al., 1974).

Organisms such as Lactobacillus plantarum, Streptococcus
lactis and Saccharomyces cerevisae are the most prominent
microorganisms associated with Ogi fermentation (Akinrele,
1970). Usually, the fermenting organisms are initially present
along with other organisms and colonize the food as a result
of the low pH and increased acidity caused by steeping and
fermentation of the grains and the slurry, respectively. It is
however, important to note that the organisms involved in the
fermentation process get there by chance and so the organisms
could be seen as “chance inoculants.”

Depending on the processor, Ogi might also get contaminated.
The contaminating bacteria may multiply whenever, there is a
delay for more than four hours between preparation and

consumption of Ogi (Henry et al., 1989).  However, it has
been discovered that inherent microorganisms in some
fermented foods possess some antimicrobial properties
(Kabara, 1980; Drassar and Hill, 1974), detected to be small
molecular weight antibiotics, which inhibit coliforms. For
example, Lactobacillus lactis produces lactobacillin which is
inhibitory to a variety of organisms (Coventry et al. 1997;
Vaughan et al., 1994).

Antimicrobial compounds produced by most fermenting
bacteria play an essential role in ensuring the safety and
extending the shelf life of plant food products like Ogi. For
example, Streptococcus thermophilus produces nisin, which
has inhibitory effect on both gram positive and gram negative
organisms (Fowler and Gasson, 1991). There are also
bacteriocins which exhibit antimicrobial effect against many
bacteria of different species and of the same species (Toba
et al., 1991). Lactobacillin is another group of small molecular
weight compound, which inhibits coliforms like Escherichia
coli, Salmonella spp. and Shigella flexneri (Garver and
Muriana, 1993). This heat labile inhibitory product is usually
released by Lactobacillus brevis (Coventry et al., 1996).

Majority of the small molecular weight antibiotics produced
by bacteria generally termed bacteriocin, have been identified
to effect bactericidal actions on coliforms and enteric bacteria
isolated from person having diarrhoea and enteric fever
(Barefoot and Klaenhammer, 1983). Typhoid fever is the most
serious of the Salmonella diseases caused by S. typhi (Vaughan
et al., 1994). Initially, the organism survives the stomach
acidity, enzymes and penetrates the epithelial lining of the
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Introduction

Aloe vera is a perennial drought resisting and succulent
plant belonging to the family, Liliaceae (Miller and Koltain,
1995). The true A. vera plant is called A. barbadensis Miller
otherwise called the curacaro aloe. Essentially, two products
are obtained from the A. vera leaves the clear gel and the
yellowish sap, which is very bitter (Bloomfield, 1985). The
clear gel is used to treat skin irritations while the sap is used
as a laxative (Grindley and Reynolds, 1986). A . vera gel
comprises more than seventy five compounds, including
polysaccharides, steroids, organic acids, enzymes and a
lkaloids. The gel also contains 99.3% water and the remai-
ning 0.7% is solids (Hegger et al., 1996).

Early medical tests from India indicated that the Aloe vera
was already being used in the fourth century for skin inflam-
mation (Bloomfield, 1985). The clear gel of A. vera leaf has
both anti-tumour and chemopreventive effects. Both effects
are caused by stimulation of the immune system and the
strong antioxidants properties of the gel itself (Pengs et al.,
1991). Davis et al. (1994) devised an experiment to examine
the wound healing capability of A. vera in both, oral and
topical forms. The results showed that Aloe plants improves
the healing of wounds, leads to better vascularity, and heal
their granulation of tissues. According to Schulz and
Schynder (1993), Aloe vera is an additive to shampoos, and

moisturizers, it strengthens the hair and cares for the scalp,
preventing hair breaking and splitting. Reports suggest that
the beneficial effects of Aloe vera gel are due to its high
molecular weight compounds such as polysaccharides
(Egger et al., 1996; Shida et al., 1985), lectin like proteins
(Grindley and Reynolds, 1986) and prostagladins (Azfal
et al., 1991). Due to medicinal importance of A . vera plant
and its use in formulation of new pharmaceutical products,
the present study was carried on the antibacterial property
of Aloe vera extracts.

Materials and Methods

Pure cultures of test organisms (Staphylococcus aureus,
Pseudomonas aeruginosa, Streptococcus pyogenes, Esche-
richia coli, Bacillus sp. and Klebsiella sp.) were obtained
from Otibhor Okhae Teaching Hospital Laboratory in Irrua,
Edo State, Nigeria. S. aureus NCTC 6571 and E. coli NCTC
10414 were used as control strains. The identity of the
organisms were confirmed using various morphological
and biochemical tests, according to Barrow and Feltham
(1993).

Aloe vera plants were obtained from Eguare in Ekpoma. The
leaves were identified as Aloe vera (barbadensis Miller) at
the Botany Department, Ambrose Alli University, Ekpoma.

Extraction of crude extract of Aloe vera leaves. The active
compounds of Aloe leaves were extracted according to the

Pak. J. Sci. Ind. Res. 2007 50(2) 124-127

*Author for correspondence; E-mail: fesumeh@yahoo.co.uk

Antibacterial Property of Aloe vera Plant Extract
F. I. Esumeh*, R. N. Osagie, D. E. Agbonlahor and A. R. Akpe

Department of Microbiology, Faculty of Natural Sciences, Ambrose Alli University,
PMB 14, Ekpoma, Edo State, Nigeria

(received May 8, 2006; revised April 6, 2007; accepted April 10, 2007)

Abstract. The antibacterial activity of Aloe vera (barbadensis Miller) was investigated on some test organisms
using the agar diffusion and tube dilution methods. Ethanol, hot water and distilled water were the solvents used
for extraction of the active ingredients from the plant leaf. The test organisms used were Streptococcus pyogenes,
Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus sp., Klebsiella sp., and Escherichia coli. The results
showed that Aloe vera ethanolic extract had more antibacterial activity than the hot water and distilled water
extracts producing the largest zone of inhibition (22 mm) on S. aureus. The results also showed that all the organ-
isms tested were susceptible to the extracts except E. coli, which was resistant to the cold distilled water extract.
For susceptible strains, the diameter of zones of inhibition ranged from 9 mm - 22 mm. The results of the suscep-
tibility tests showed that the A. vera plant extracts compared favourably with tested commercial antibiotics. The
minimum inhibitory concentration (MIC) results revealed that the plant extracts had low MIC values, ranging
from 0.15625-0.625 μg/ml.
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Abstract. Thirteen upland cotton varieties with morphologically distinguished plant traits were evaluated so, as to
characterize early maturing cotton. According to ANOVA test, the varieties differed significantly for all the traits
studied. The varieties, in days taken to set first flower varied from 41.0 to 48.0; sympodial branch node numbers 5.5 to
9.0; 1st effective boll setting branch number 6.3 to 10.3; sympodial branch length 14.2 to 35.7 cm; boll opening 53.0 to
81.0%; boll weight 2.7 to 4.5 g, and seed cotton yield 126.0 to 196.3 g. It was observed that most of the plant traits
simultaneously favoured the varieties in their characterization for earliness. Thus as compared to late maturing variet-
ies, early varieties took minimum of 41.0 days to set first flower, produced lower sympodial branches at 5.5 to 6.5th

nodes; set first effective boll at 6.3 to 7.5th nodes; produced shorter sympodial branches of 14.2 to 21.6 cm; opened
75.0 to 81.0% of bolls at 120 days after planting, gave medium bolls of 3.0 to 3.5 g. According to short season’s
classification, the varieties which opened 75 to 81% of their bolls were if picked after 145 days, the boll opening
percent may have reached about 95%. Thus such varieties could be considered as early maturing ones. In present
studies, varieties CIM-511, CIM-506, NIAB-999, BH-147, CRIS-467, CRIS-168 and CRIS-342 can be characterized
as early maturing cotton. Significant correlation coefficient (r) values between earliness plant traits further suggested
that selection of one trait for earliness can indirectly but simultaneously improve another trait related to earliness.

Keywords: morphological plant traits, early maturity, upland cotton varieties

Introduction
Early maturing cotton varieties are desirable for a number of
the reasons in that, they require relatively less inputs like
fertilizer, irrigation and labour. Thus provide increased eco-
nomic returns on account of reduced costs of inputs and crop
management. Besides, early maturing cottons are exposed to
environmental conditions for a shorter period, thus provide
an escape to late season pest attack, specially boll worm pest
complex. Short season cottons are also of immense impor-
tance in the countries where sequence of other crops succeed
cotton crop, thus fitting well in both food (cereals specially
wheat) and cotton crops in subsistence agriculture.

Breeding for early maturing cottons, in many countries of the
world, cotton breeders are ought to establish some reliable
characterization based on morphological plant traits so that
early varieties could easily be developed without encounter-
ing some other confounding effects. Countries like Uganda,
where 100% of cotton production is rain fed and shortage of
land, labour and short season constraints, all these have forced
cotton breeders to develop early maturing varieties (Kairon
and Singh, 1996). Anderson et al. (1976) also reported an
increase in economic returns by growing early season cotton
strains in the Mississippi Delta. Bridge and McDonald (1987)

reported a major shift to adaptation of short season cultivars to
100% in the States of Mississippi, Arkansas and Tennessee.
Ngigi (1994), however; discussed the rationale of preference
of late maturing cotton cultivars in Eastern and Central Kenya
because of exhibition of higher yields and better quality
cotton over short season types. Despite these controversial
results, Uzbekistan and Indian breeders had already made head
ways in evolving short duration cotton cultivars which are not
only early maturing but at the same time are high yielding
with desirable fibre traits.

A number of indicators have already been proposed which
determine earliness in cotton are: reduction in monopodia,
profuse flowering, higher boll setting and opening at early
stages, less and smaller leaves, short internodes length, semi-
determinate types, lower sympodial node number, short sym-
podial branches, cluster fruit bearing types, medium boll size,
sub-okra and dwarf stature  (Kairon and Singh, 1996). Godoy
(1994) worked on several early maturing lines and one full-
season cultivar and observed that, number of nodes to first
fruiting branch , plant height, days to first flower and date of
first open bolls were most efficient criteria to identify early
maturing cotton varieties. Ray and Richmond (1966) noted
that node number to first fruiting branch is a good estimator
of earliness in cotton. Baloch and Baloch (2004) carried out
an extensive study on morphological characters to estimate*Author for correspondence; E-mail: dr_mjr@hotmail.com
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Introduction
Edible oil is one of the basic requirement of our daily diet.
Pakistan is suffering from acute deficiency in edible oil
because of its increased consumption while local production
stood at 0.857 mt which accounts for 31% of total availability
and the remaining 69% is being made available through
imports (PES, 2006). The domestic edible oil production from
all sources is 2.56% annually over the last decades while the
annual consumption rate has increased by 9% (GOP, 2005).
The non true oil seed crops like cotton, maize etc. are contrib-
uting upto 73% towards the national edible oil production in
the country. Whereas, the conventional oilseeds (rapeseed and
mustards) are second  in rank and contribute about 18-20% in
the domestic edible oil production. Mustards (Brassica
compestris L.) is an important oil seed crop, grown for centu-
ries in different parts of the world. It is a rich source of oil and
protein. The seeds have oil content as high as 46-48%. In Pa-
kistan, it is the second most important source of oil after cot-
ton. During 2004-2005, mustards and rapeseed were  culti-
vated over an area of 257.2 thousand hectare with a
production of 215.8 thousand tons and an average yield of
839 kg/ha (GOP, 2005) which is very low to meat our ever
increasing requirements. But under saline soil conditions,
growth and yield of Brassica sp. is much lower as compared

to that obtained from productive lands which might be due to
cultivation of genotypes susceptible to salinity. Successful
oilseed crop production with good quality oil on moderately
salt-affected soils demands the suitable variety selection par-
ticularly with better salt tolerance (Flowers, 2004; Mahmood
et al., 1999; Flowers and Yeo, 1995; Aslam et al., 1993a;
Qureshi et al., 1990). Most of the oilseed crops of the world
are sensitive to soil salinity; they show reduced growth rate
and yield, and may have stunted fruits, leaves and stem
(Bernstein, 1975). Obviously, the edible oil seed production
from saline soils could be increased by two means, either by
proper nutrition or growing tolerant varieties against salinity.
In the present situation, the selection of salt tolerant geno-
types is of great importance and is the only option to increase
oilseed production from our limited resources. Consequently
we must search for salinity tolerant oilseed crops and for this
purpose the most promising crops are rapeseed and mustards.
Under the prevailing conditions, per hectare yield of this crop
is very low than that potential of different varieties under
cultivation. Therefore, objective of this study was to find out
the most suitable Brassica genotypes with better yield and
quality for cultivation under saline soil conditions.

Materials and Methods
A field study was conducted to test the yield response and
quality of five Brassica cultivars during 2005-2006 at two

Yield and Quality of Brassica Cultivars as Affected by Soil Salinity
I. A. Mahmood*a, A. Alia, A. Shahzada, M. Salima, M. Jamilb and J. Akhtarb

aLand Resources Research Program, National Agricultural Research Centre, Islamabad-45500, Pakistan
bSoil Salinity Research Institute, Pindi Bhattian, Hafizabad, Pakistan
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Abstract. A field study was conducted at two different salt-affected locations (1) district Hafizabad having electrical
conductivity of soil extract (ECe) = 6.46 dS/m and sodium absorption ratio (SAR) = 7.22 and (2) district Sargodha
(ECe = 13.02 dS/m; SAR = 12.70) to test the yield response and quality of five brassica cultivars. The cultivars viz.
sultan raya, BRS-II, rainbow, shiralle and dunkled were selected after preliminary screening against NaCl salt stress
under hydroponic conditions. Basal dose of NPK was applied at the time of sowing. Growth and yield parameters i.e.,
plant height, number of branches, number of pods per plant and seed yield were compared. The rainbow and dunkled
cultivars showed maximum plant height at both the sites while sultan raya and BRS-II produced more number of
branches as compared to rest of the cultivars. Among all the cultivars, although, sultan raya out yielded on the basis of
seed yield (1446 and 869 kg/ha) at site-1 and site-2, respectively, but there was about 40% decrease in seed yield at
site-2 due to high salinity (13.02 dS/m) followed by BRS-II which showed about 45% yield reduction at the same site.
Maximum oil contents were determined in the seeds of sultan raya followed by BRS-II and dunkled grown at both the
sites. Generally, sultan raya maintained significantly high level of K+ and less Na+ in their tissues grown at both the
sites. Overall, Brassica cultivar sultan raya showed promising results and better performance than rest of the cultivars
at both the sites but there was a significant reduction in growth and yield of all cultivars at site-2 due to higher salinity.

Keywords: Brassica cultivars, soil salinity, growth and yield, crude protein, crude oil content, Na+, K+
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Inheritance Studies of Morphological Characteristics in Okra
(Abelmoschus esculentus L. Moench) Under Drought Conditions

Saeed Ahmada and Lal Hussain Akhtarb*
aCotton Research Station, Vehari, Pakistan

bRegional Agricultural Research Institute, Bahawalpur, Pakistan

(received May 26, 2006; revised March 27, 2007; accepted April 6, 2007)

Introduction
Drought is worldwide problem posing a serious threat to
agricultural productivity. Drought describes a condition in
which available soil moisture is reduced to a level where
plant growth is severly affected (Osmanzai et al., 1987). It
influences growth by affecting cell elongation directly and
more indirectly mineral uptake and allocation and espe-
cially photosynthesis (Hsiao, 1973). Most of the vegetables
are sensitive to drought as compared to other crops
possessing fibrous root system. Okra being malvaceous has
tapped root system. Therefore, its ability to tolerate drought
is comparatively high. Okra is much popular as vegetable
grown in all the provinces of Pakistan in both crop seasons
(spring and summer). Nutritionally, it contains protein, thia-
min, niacin, vitamin C and energy. Medicinally, mucilage
from fruit and seed is used as demulcent, emollient, laxa-
tive and diuretic.

Drought causes 70% reduction in fruit yield of okra during
flowering stage  (Mbagwa and Adesipe, 1987). It is the criti-
cal stage for this plant. Therefore, the effective solution of
this problem is to breed drought resistant/tolerant plants (Blum,
1979). Progress in plant breeding for drought resistance has
been limited due to two major problems. First, drought is a
complex attribute of a crop community (Blum, 1979) and it is
not clear how specific mechanisms at the tissue or organ level
are integrated in determining yield under water stress. (Hsiao
and Bradfor, 1983).

Hybrid vigour in the first generation (F1) generally reflects
potentiality of its segregates in succeeding generations. Ahmad
et al. (2004) and Kumar et al. (2006a,b) had pointed out that
the heterosis observed in okra du to genetic interaction and
overdominance. Therefore, development of hybrid the
F1 cultivar is the best way to expolait gain observed in genera-
tion. Generally, the crosses manifesting good heterotic expres-
sions in F1 are likely to give better segregates when non-addi-
tive genetic effects are low. Genetically, heterosis refers to
increase or decrease of F1 value over the means, of parent
value (Matzinger et al., 1962). From breeders point of view,
the increase of F1 value over the better parents was observed
(heterobeltiosis) is more important (Fonseca and Patterson,
1968). Kumbhani et al. (1993), and Shukla et al. (1989)
reported highest heterosis over the better parents for number
of pods per plant and seed yield per plant. Significant hetero-
sis over better parent for yield per plant in pigeon pea was
reported by Khorgade et al. (2000), and number of bolls and
seed cotton yield in cotton observed by (Rajan et al. (2000).

Materials and Methods
The experiment was conducted at Central Cotton Research
Institute, Multan, Pakistan. The purpose of the experiment
was to estimate the genetic parameters in okra under drought
conditions and to evolve drought tolerant varieties by
adapting suitable breeding strategies. For this purpose, six
varieties namely; Chinese Red, Clemson Spineless, Dwarf
Long Pod Green (DLPG), Parbhani Karanti, Green Velvet,
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Abstract. The present studies aimed at assessing the inheritance pattern of morphological characteristics i.e. days
taken to flower, days taken to maturity, fresh fruit yield per plant, 100-seed weight and seed yield per plant of okra
(Abelmoschus esculentus L. Moench) under normal and water stress conditions to explore drought tolerant genetic
sources. Three genotypes viz. DLPG × Parbhani Karanti, No. 8 × Green Velvet and Parbhani Karanti × Green Velvet
were evaluated under normal (T1) and drought (T2) conditions to assess the trend of inheritance. In T1, weekly
irrigation was given and in T2 three consecutive irrigations were skipped out at flowering and podding stage. No
response of water stress was observed in heterosis, inbreeding depression and potence ratio for days taken to maturity.
However, the combinations exhibited differential behavior for days taken to flower, fresh fruit yield per plant, 100-
seed weight and seed yield per plant of okra due to water stress.

Keywords: okra, inheritance studies, drought conditions
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 Evaluation of the Anti-Edematogenic Activity of the Aqueous Extract of
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Short Communication

Abstract.  The aqueous extract of Leea guineensis leaves was evaluated for its anti-edematogenic properties.The
phytochemical studies revealed the presence of saponins and glycosides as the secondary metabolites.Using the carrageenan-
induced paw oedema, there was a significant (P<0.001) reduction in edema. The study also revealed a dose dependent anti-
edematogenic activity.

Keywords: carrageenan, Leea guineensis, anti-edematogenic activity

Leea guineensis is an evergreen shrub belonging to the
family Ampelidaceae. Present studies were carried out to
investigate the anti-edematogenic effects of this plant.

The plant was collected from Iguosa village in Ovia North
East Local Government of Edo State around the month of
August, 2005. The fresh leaves of plant were air dried for a
period of two weeks, then were ground to a fine powder with
the aid of a mechanical grinder. 250 g of the powdered sample
was then macerated for 48 h using distilled water at 25 °C.
The cold extract was concentrated to dryness with a rotary
evaporator at reduced pressure and stored in a refrigerator
at -4 °C. Fresh dilutions were prepared each day for the
experiments.

Phytochemical screening. The freshly prepared aqueous
extract was subjected to chemical analysis for the presence of
alkaloids, saponins, flavonoids, reducing agents, tannins and
terpenes. The methods of Trease and Evans (1989) and
Harbone (1973) were used. Results are shown in Table-1.

Pharmacological evaluation. Wistar rats (150-180 g) of
either sex kept at the animal house of the Department of
Pharmacology and Toxicology, Faculty of Pharmacy, Uni-
versity of Benin, Benin City, Nigeria, were used for pharma-
cological evaluation. The animals were maintained under
standard environmental conditions and had free access to
standard diet and water.

Determination of the LD50 of the aqueous extract. The
method of Lorke (1983) was employed. Twenty mice (20-22 g)
of either sex taken and were randomly divided into 5 groups
of 4 mice each. Prior to testing, the animals were fed with
mice pellets and had free access to drinking water but starved
for 12 h before testing. The first four groups were orally

* Author for correspondence; e-mail:faloabi25@yahoo.com

Table 1.  Phytochemical compositions of the aqueous extract
of Leea guineensis

Chemical constituents                                     aqueous extract

Alkaloids +
Saponins +
Flavonoids -
Tannins -
Reducing sugars +
Anthraquinone glycosides -

+ = presence of component; - = absence of component

administered with 1, 2, 3 and 5 g/kg of the extract. General
symptoms of toxicity and mortality were first observed for
24 h after which the animals were left for further 14 days for
any delayed toxicity.

Anti-edematogenic activity. Carrageenan-induced rat paw
oedema is used widely as a working model of inflammation in
the search for new anti-edematogenic drug (Manueli
et al., 1994) and appeared to be the basis of the discovery of
indomethacin, anti-inflammatory drug (Winter et al., 1963).
The in vivo anti-edematogenic activity was measured using
carrageenan-induced rat paw oedema assay (Adeyemi
et al., 2002; Winter et al., 1962). Groups of 6 rats of both sexes
(pregnant females excluded) were given a dose of the extract.
After an hour 0.1 ml of 1% carageenan suspension in 0.9 %
NaCl solution was injected into the sub-plantar tissue of the
right hind paw. The linear paw circumference was  measured
at hourly interval for 4 h (Bamgbose and Noamesi, 1981). Two
groups of drug treated rats and one control group were used
each test day. The mean paw oedema value for the test group
being compared with its mean value for the control group for
that day.
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Introduction
Ginger (Zingiber officinale) is one of the oldest and widely
used spices. It is esteemed for its aroma, flavour and pun-
gency. It is an indispensable ingredient of continental dishes
and is used in food processing, confectionary and beverage
industries.

It is a vegetatively propagated crop. The multiplication rate
is very slow. In a growing season (8-10 months), only 10-15
lateral buds are produced (Bhagyalakshmi and Singh, 1988).
The ginger crop is also susceptible to many diseases i.e.
Rhizome-rot disease caused by many species of Pythium and
the Ginger Yellows caused by Fusarium oxysporum f. sp.
zingiberi, which results in heavy losses. Conventional method
of propagation (by rhizome sections) favours the spread of
diseases. Nearly 87% of the field infection of ginger is trans-
mitted through infected rhizomes (Dohroo, 1989). Because
of it, selection and rapid multiplication of high yielding and
locally adapted varieties, having  preferred rhizome charac-
ters, can solve many of the problems faced by the ginger
growers.

The clonal propagation of ginger was successfully under-
taken by inducing growth in axillary and apical buds as re-
ported by earliers (Nadgauda et al., 1980; Hosoki and Sagawa,
1977), shoot tips (Hoque et al., 1999; Inden et al., 1988; Sato
et al., 1987; Sakamura et al., 1986; Pillai and Kumar, 1982),
meristem (Bhagyalakshmi and Singh, 1988), leafy aerial
pseudostem and decapitated crown sections (Ikeda and
Tanabe, 1989), stem discs and axillary buds (Noguchi and

Yamakawa, 1988a; 1988b), active buds (Sharma and Singh,
1997) and terminal buds (Prathanturarug et al., 2004) in vitro.

It is highly desirable to develop a method for the production
of healthy clones with high multiplication rates. Plant rege-
neration via organogenesis was reported by Malamug et al.
(1991), and rapid clonal multiplication of ginger through
shoot induction had been worked out by Hosoki and Sagawa
(1977). A maximum of six shoots per culture were obtained in
4 weeks, Nadgauda et al. (1980), also obtained similar results
by culturing large bud explants of local variety. The objective
of this study was to investigate rapid in vitro propagation
technique.

Materials and Methods
The rhizomes of Zingiber officinale Rosc. were procured from
local market and thoroughly washed with ample running tap
water, wrapped in newspaper sheets and kept them in a dry
closet. Within a week the quiescent buds sprouted. Bud stubs
(7-8 mm) were sliced, collected and dipped for 5 min in di-
luted 1:1 commercial bleach, and washed thoroughly with
sterile distilled water. Further sterilization was carried out in
laminar airflow cabinet. Explants were treated with 0.1%
mercuric chloride for 15 min and continuously swirled. Then
explants were washed three times with sterile double distilled
water. Using a sterilized sharp scalpel the explants were
retrimmed and transferred to MS culture medium (Murashige
and Skoog, 1962), gelled with 0.8% agar, and no growth regu-
lator. When the buds grew into 10-15 mm shoots, they were
aseptically dissected under dissecting microscope to cut  away
0.1-0.5 mm size apical meristematic dome with one or two
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Abstract. An efficient method of micropropagation of ginger (Zingiber officinale) that can produce 19-fold increase in
plantlets after every 12 weeks from a single shoot tip has been developed. Among the various growth regulators used, a
combination of 17.6 μM 6-benzylaminopurine (BA) with 2.46 μM indole butyric acid (IBA), 0.94 μM kinetin (Kin)
and/or 11.42 μM indole-3-acetic acid (IAA), with half and three quarter strength of Murashige and Skoog (MS) medium
proved as the best for morphogenesis. An appropriate combination of cytokinin and auxin gives better results as com-
pared to  cytokinin or auxin alone. In addition to the chemical composition of the medium, its physical form can influence
the growth pattern and the multiplication rate of cultures. The liquid phase enhanced effectivity of media in case of shoot
multiplication. It was also noted that shoot number increased due to “agitation” factor. All the regenerated shoots had
functional roots in the same media of shoot multiplication.

Keywords: ginger micropropagation, shoot multiplication, in vitro, growth regulators
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