
INTRODUCTION
Almost every ecosystem has been amended so

that plants and animals can be used as herbal supple-
ments and organic health products, pharmaceutical
drugs, fibre, the future of health supplements, traps
and weapons. The allelopathic effect of one plant
upon another is so striking that competition for a
common resource does not seem adequate to explain
the observation. In ecosystem communities (Blair et
al, 2006), many species appear to regulate one an-
other through the production and release of chemical
attractants, stimulators or inhibitors. Many important
ecological roles of allelopathy are past overlooked
because of the focus on the detrimental effects of the
added chemicals (Tharayil et al, 2008).
Historically, plants that contain allelochemicals

and animals were sole dietary components for
hunter–gatherer and forager cultures. Today, they re-
main the key to many agricultural communities (Ka-
malak et al, 2005). While pharmaceutical drugs
research and policy tend to consider these separately
(Norton, 2008), the differences are rarely mirrored by
local communities (Acar et al, 2002). Plants contain
allelochemicals species for pharmaceutical drugs are
declining in many agricultural landscapes (Perry et
al, 2005). Their continued availability depends on the

maintenance of synergies between farming
(Kozhouharov et al, 2011) and plants that contain al-
lelopathic compounds biodiversity (Seal et al, 2004). 
Drugs of plant origin contain many bioactive

compounds in addition to conventionally identified
nutrients such as proteins (Kaya et al, 2004), energy,
vitamins and specific minerals (Sekeroglu et al,
2006). Plants are the source of energy for the animal
kingdom. In addition, plants can synthesize a large
variety of chemical substances that are of physiolog-
ical importance (Dongmei et al, 2008). Plants consti-
tute a large segment of the flora (Afolayan et al,
2009), which provide raw materials for use by phar-
maceutical (Aberoumand et al, 2009), cosmetic
(Chourkova, 2011) and flavour industries (Evitayani
et al, 2004).
Therefore, the study of plants (Scholes et al,

2005) as a resource of medicine (Basuny et al, 2011)
has become important in the context of present global
trade scenario (Schippmann et al, 2006) where ox-
idative stress is found to be one of the causes of
health hazards (Wang et al, 2006). There is no com-
prehensive global estimate of the economic value of
plants that contain allelochemicals drugs (Ansell et
al, 2009).
Quantitative analyses face methodological diffi-
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ABSTRACT

This research was carried out to determine quality properties of some plants that contain allelochemicals for

the future products (e.g. drugs). The study was carried out to analyze the nutritional composition of the leaves

Setaria viridis, Datura stramonium, Sorghum halepense and Aristolochia clematitis L. collected from different

Banat zones, using standard method of plants analysis. For different plant species the crude fat content ranged

between 0.500±0.151–2.617±0.213% and crude fibre 10.120±0.437–11.627±0.430%.

The crude protein content was determined high in the leaves of Setaria viridis (21.18±1.707%), Datura stramo-
nium (22.15±0.497%), Sorghum halepense (22.37±0.830%) and Aristolochia clematitis L. (22.49±0.529%) while

the carbohydrate content was highest in the leaves of Datura stramonium (218.83±1.010%) and leaves of

Sorghum halepense (174.33±0.629%). The nutritive value ranged from 60.333±0.289 (Sorghum halepense)–
47.667±0.289 (Datura stramonium) cal kg–1 in the various plants that contain allelopathic compounds.
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culties (Fujihara et al, 2005). First, case studies using
different valuation methods and diverse scales are
rarely comparable (Knox et al, 2006). There is evi-
dence that allelopathic interactions between plants
play a role in natural as well as manipulated ecosys-
tems. The data were applied to understand the prob-
lems of plant-plant, plant-microbe and plant-insect
interactions and to exploit these in improving the pro-
duction of manipulated ecosystems (Flyman et al,
2006).
The objective of our research was to know the nu-

tritional values of some plants that contain allelo-
chemicals for the future products, e.g. pharmaceutical
drugs.

MATERIALS AND METHODS
Plant materials: The plant materials were pur-

chased from different locations in the area Banat, on
September 2011 and authenticated in our office. The
voucher specimens were preserved in the Plant
Chemistry department of our office under. The plant
parts were shed–dried, pulverized and stored in an
airtight container. And proximate compositions were
carried out in our laboratory.

Estimation of ash: Five gram of each sample was
weighed in a silica crucible and heated in muffle fur-
nace for about 5–6 h at 500°C. It was cooled in a des-
iccator and weighed. It was heated again in the
furnace for half an hour, cooled and weighed. This
was repeated consequently till the weight became
constant (ash became white or grayish white). Weight
of ash gave the ash content.
Ash%=Weight of ashed samples/Weight of sample

taken×100
Determination of total solids: Total solids were

estimated by deducting percent moisture from hun-
dred:

%total solids=100–%moisture
Estimation of moisture: Two gram of each sample

was taken in a flat–bottom dish and kept overnight in
an air oven at 100–110°C and weighed. The loss in
weight was regarded as a measure of moisture con-
tent.

Estimation of crude fat: Two gram moisture free
of each sample was extracted with petroleum ether
(60–80°C) in a Soxhlet apparatus for about 6–8 h.
After boiling with petrol, the residual petrol was fil-
tered using filter paper and the filtrate was evaporated
in a preweighed beaker. Increase in weight of beaker
gave crude fat. Where W1=Weight of empty flask g),
W2=Weight of flask+fat g) and W3=Weight of sam-
ple taken g).

%fat content of samples= W2×W1/ W3×100
Estimation of fibre: Two gram of moisture and

fat–free material of each sample was treated with 200

mL of 1.25% H2SO4. After filtration and washing,
the residue was treated with 1.25% NaOH. It was the
filtered, washed with hot water and then 1% HNO3
and again with hot water. The residue was ignited and
the ash weighed. Loss in weight gave the weight of
crude fibre. a=weight of sample; b=weight of cru-
cible; c=initial weight of crucible containing tissue
sample before ignition and d=final weight of crucible
containing ash after ignition.

Crud fiber%=(c–b)×(d–b)/a×100
Estimation of crude protein: The crude protein

was determined using micro Kjeldahl method. The
total protein was calculated multiplying the evaluated
nitrogen by 6.25.
N%=1.4(V2–V1)×normality HCl/weight of sam-

ple×250(dilution)
Estimation of total carbohydrate: Percentage car-

bohydrate was given by: 100–(percentage of
ash+percentage of moisture+percentage of fat+per-
centage of protein).
%carbohydrates=total solids–(%ash–%×fat–%pro-

tein)
Estimation of nutritive value: Nutritive value of

each plant sample was determined by multiplying the
values obtained for protein, fat and carbohydrate by
4.00, 9.00 and 4.00, respectively and adding up the
values (ISO–14502–1:2005; and AOAC
941.15.AOAC, 2003).

RESULTS
The concentration of nutrients in plant tissues

were measured in a plant extract obtained from dried
plant material. This study was undertaken in order to
investigate plants that contain allelopathic com-
pounds locally in the western region of Romania. The
plants identified were Setaria viridis, Datura stramo-
nium, Sorghum halepense and Aristolochia clematitis
L. collected from different Banat zones, using stan-
dard method of plants analysis; have a relatively high
moisture content when compared to ash, crude pro-
tein, crude fat, crude fibre and total carbohydrate con-
tent (Table 1).

Studia Universitatis “Vasile Goldiş”, Seria Ştiinţele Vieţii
Vol. 22, issue 2, 2012, pp. 179-183

© 2012 Vasile Goldis University Press (www.studiauniversitatis.ro)

180

Bostan C. et al.



The most important nutrients present in plants are
ash, crude protein, crude fat, crude fibre and total car-
bohydrate content. Therefore, to analyze the nutri-
tional values in them, plants selected are: green
bristlegrass, Jimson weed, Johnsongrass and Birth-
wort. Association of the Official Analytical Chemists
Methods are used for nutritional analysis of the
plants. Many studies have been done by various re-
search workers all over the world by selecting one or
more plants particularly leaves are selected.

DISCUSSION
The study area, is situated in the western region

of Romania at 88 meters above sea level (45°45´35˝
N 21°13´ 48˝ E). The climate, which defines
Timisoara city, is temperate continental moderate,
which characterizes the Southern–Eastern part of the
Panonic Field. The average annual temperature is of
10.6°C while the hottest month of the year is July
(22.42°C). Thus the average thermic amplitude of
22.7°C is lower than that of the Romanian. Plain this
testifies the beneficial influence of oceanic air
masses. The annual rainfall is 592 mm.
The proximate analysis of the nutritive contents

of plants is depicted in Table 1. The results obtained
from analytic chemical analysis of all plants that con-
tain allelopathic compounds establishes that nutritive
value of the leaves of Sorghum halepense was maxi-
mum (60.333±0.289 cal kg–1) followed by the leaves
of Aristolochia clematitis L. (56.667±0.289cal kg–1).
The leaves of Aristolochia clematitis L. were found
to be of less nutritive value (56.667±0.289cal kg–1),
but due to highest moisture content (1.333±0.289%)
it has a good nutritive value and may be used as the
future of drugs. The crude protein contents ranged
from 30.75±0.497% in the leaves Datura stramonium
to 11.57±0.830 % in the leaves of Sorghum halepense
as compared to very commercial (Lingorski et al,

2011) and nutritive leafy vegetables like cabbage
(1.80%), carrot leaves (5.1%), cauliflowers (5.9%)
(Rathore, 2009), spinach (2.0%), potato (1.6%)
(Aryal et al, 2009) indicates that these low cost plant
samples are good sources of pharmaceutical drugs
(Dogan et al, 2004).
The leaves of Datura stramonium, Aristolochia

clematitis, Setaria viridis and Sorghum halepense
with high content of carbohydrates (218.83±1.010,
203.00±3.905, 197.00±2.250 and 174.33±0.629%,
respectively) could be drugs formulations. Carbohy-
drates are one of the most important components in
many plants (Dovie et al, 2006). Carbohydrates may
be present as isolated molecules or they may be phys-
ically associated or chemically bound to other mole-
cules. A large number of analytical techniques
(Asfaw, 2009) have been developed to measure the
total concentration and type of carbohydrates present
in plants (Ramirez–Restrepo et al, 2006). The ash
content was found lowest in Datura stramonium
(4.833±0.144%) and highest in Aristolochia clemati-
tis L. (7.013±0.110%).

CONCLUSION
Plants have high contents of fatty acids and pro-

tein (compared to other vegetables). The quantity of
these compounds in Setaria viridis, Datura stramo-
nium, Sorghum halepense and Aristolochia clematitis
L. varies with the growing conditions (e.g., planting
date, soil quality, fertilization) and the age of the
plant. Finally, the summary of this research concludes
a brief outline of the information covered followed
by suggestions for further research. Research sugges-
tion indicates that we may identify phytochemicals,
in the strictest sense of the word, chemicals produced
by plants with high nutritive value.
Phytochemicals, though, refers to only those

chemicals which may have an impact on health, or
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Table 1. Average values of proximates [(moisture, ash, crude fat, crude fiber, crude
protein and carbohydrate (in %) and nutritive values (in cal/100gm)] in some plants

that contain allelochemicals



on flavor, texture, smell, or color of the plants, but
are not required by humans as essential nutrients. An
examination of the phytochemicals of plants that con-
tain allelochemicals affords the opportunity to exam-
ine a range of fairly unique compounds.
Future investigation on the characterization of the

chemical compounds involved in the allelopathic
process are needed to advance the study of the mode
of action of Setaria viridis, Datura stramonium,
Sorghum halepense and Aristolochia clematitis L. al-
lelochemicals. Further it is the increase in nutritive
value of drugs derived from plants, allelopathic ef-
fects of compounds may increase in pharmaceutical
drugs.
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