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1. INTRODUCTION

Obesity is a serious worldwide health problem among adults 
and children due to the harms that it causes itself and due 
to its association with other medical threats, especially 
systemic hypertension, coronary heart disease, respiratory 
complications and type 2 diabetes mellitus in addition to its 
association with the increased incidence of some types of 
cancer. Furthermore, obesity has been a significant reason for 
the increasing health care costs. The prevalence of obesity is 
increasing in the recent years. Therefore, it is very important 
to find new ways to prevent and decrease the incidence of 
obesity. A number of strategies are used recently to treat and 
prevent obesity, just like diet and exercise. However, if these 
two strategies are not always beneficial then pharmacological 
treatment should be the next choice [1-4].

Since dietary lipids are considered a major source of 
unwanted calories, for this reason, the lipid metabolism 
should be elegantly balanced to maintain homeostasis, 
therefore, obesity occurs when this balance is lost. Certainly, 
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controlling lipid metabolism by drugs is considered a possible 
way to treat obesity. Pancreatic and gastric lipases enzymes 
play an important role in the digestion and metabolism of 
dietary lipids. A semi-synthetic derivative of lipstatin, which 
is called Orlistat is a selective, potent inhibitor of the lipase 
enzyme [5-7].

Natural occurring phytochemicals which are especially 
obtained from traditional edible and medicinal plants are 
an opportunity for the investigation of novel anti-obesity 
substitutes of synthetic drugs [8].

Portulaca oleracea L. (Portulacaceae), which is commonly 
known as Pusley, Purslane, and Farfahinah or Baqlah in 
Palestine [9]. It is one of the most known edible and medicinal 
herb around the world which is widely distributed in the 
Middle East (Figure 1) and has many traditional medicinal 
uses such as antispasmodic, diaphoretic, and diuretic, as well 
as it is used in treatment of wound ulcers, dysuria, dysentery, 

liver complaints, scurvy, snakebites, bladder infections and 
many other pulmonary, urinary, and gastrointestinal tracts 
diseases [10, 11]. In fact, it is used in the Palestinian folk 
medicine for treatment of obesity, diarrhea, stomachache, 
and diarrhea [12].

Urtica urens L. (Urticaceae), which is commonly known as 
Dwarf nettle, Ortiga, Ortigachica, Caáporopé and Qorres. 
It is an annual plant (Figure 1), which grows wildly in the 
wastelands, roadsides, and river banks. It is widely distributed 
in Asia, Africa, Europe, South America, and Australia [13].

In the folk medicine, aerial parts of U. urens are utilized 
in the Palestinian folk medicine as a diuretic, depurative, 
antidiabetic, antirheumatic and as an analgesic for muscle 
pain. In addition, it is used for the treatment of constipation, 
cough, prostatic inflammations, memory weakness, 
infertility and cancer [12]. Besides, it is included in many 
folkloric nutritious dishes and food preparations [14]. It is 

Figure 1. Portulaca oleracea (A), Urtica urens (B), Brassica napus (C) and Lathyrus hierosolymitanus (D).
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reported that U. urens extract had shown anti-bacterial, 
potential chemoprotective ability and possessed significant 
antinociceptive activities [15, 16]. The leaves of U. urens 
contain alkaloids, saponins, phytate, and chlorogenic acid 
also rich in minerals as iron, manganese, zinc, copper, 
calcium, potassium, nitrogen, magnesium, phosphorus and 
sodium [14].

Brassica napus L., which is also called rapeseed, canola, rappi, 
oil seed, rappa or khardal. It is an annual herbaceous plant 
(Figure 1) which is a member of Brassicaceae family, that 
grows wildly in waste places and road-sided verges [17, 18].

The aerial parts of B. napus are used as a folkloric food in 
Palestine, and it is also used in the folk medicine in many 
countries for the treatment of cough, fever, and mucus 
[19]. The plant seeds are used in making edible oil, which 
is widely produced in Canada, China and India, which is 
considered the third-leading source of vegetable oil in the 
world after soybean and palm oil according to the United 
States Department of Agriculture [20, 21].

Brassica napus contains antioxidants such as flavonoids 
(flavones, flavonols), tannins and chalcones which are active 
against pancreatic lipase and can play a key role in obesity 
[22, 23]. Moreover, it is also important to mention that, the 
animals which were fed on B. napus aerial parts suffered 
from weight loss [24].

Lathyrus hierosolymitanus Boiss (Papilionaceae), is an edible 
wild plant which is commonly known as Jerusalem vetchling. 
It is an annual climbing herb that is widely distributed in 
Palestine and Greece (Figure 1). It contains a mixture of 
flavonoids such as quercetin and Kaempferol and it is also 
used traditionally as a functional food for treatment of 
obesity and overweight [25-27].

Our investigation was intended to screen and to evaluate 
the anti-lipase effect of the aqueous and organic extracts 
of P. oleracea, B. napus, U. urens and L. hierosolymitanus. 
These four plants were chosen because they have been used 
traditionally from the ancient times as medicines and food.

2. MATERIAL AND METHODS

Plants materials

The aerial parts of P. oleracea, B. napus, U. urens and L. 
hierosolymitanus were collected in April 2016 from Palestine. 
These plants were identified in the Pharmacognosy and 
Phytochemistry Laboratory, Department of Pharmacy, 
Faculty of Medicine and Health Sciences, An-Najah National 

University by the pharmacognosist Dr. Nidal Jaradat. The 
voucher specimen codes were “Pharm-PCT-1935, Pharm-
PCT-407, Pharm-PCT-2562 and Pharm-PCT-1345”, 
respectively.

The plant’s aerial parts were washed and then dried in the 
shade at controlled temperature (25±2°C) and humidity 
(55±5 RH). The drying process took about two weeks until 
all the plant parts became well dried. After drying, the plant 
materials were grounded well by using a mechanical blender 
into a fine powder and transferred into airtight containers 
with proper labeling for future use.

Instrumentation

Shaker device (Memmert shaking incubator, Germany), 
rotary evaporator (Heidolph OB2000, Germany), 
spectrophotometer-UV-visible (Jenway 7135, England), 
grinder (Moulinex model, Uno, China), balance (Rad wag, 
AS 220/c/2, Poland) and freeze dryer (Mill rock technology 
BT85, china).

Chemicals

Dimethyl sulfoxide, p-nitrophenyl butyrate, orlistat, and tris-
HCl buffer were purchased from Sigma-Aldrich (Germany), 
while porcine pancreatic lipase type II was purchased 
from Sigma (USA), ethanol and acetone were bought from 
Lobachemie (India) , hexane and acetonitrile were purchased 
from S.D Fine Chemicals (India).

Preparation of plant extracts for Pancreatic Lipase 
Inhibition assay:

A total of 25 g of the powdered plant was weighed and then 
exhaustively extracted by adding 150 ml of 50% ethanol in 
distilled water and 100ml of n-hexane. The mixture was then 
shaken for 48 hours at room temperature using a shaker 
device that was set at 200 rpm. Afterward, the mixture was 
filtered using suction filtration. The obtained filtrate was 
separated individually by using a separatory funnel into 2 
phases; a lower aqueous phase and the upper organic phase. 
The remaining solid materials were re-extracted separately 
by 150 ml of 50% ethanol in distilled water and the re-
extraction process was carried out as described above. The 
organic extracts were placed in the hood at 25ºC to evaporate 
leftover organic solvents in order to become completely dry 
.Meanwhile, the aqueous extract was lyophilized using freeze 
dryer for 48 hours.
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Pancreatic Lipase Inhibition

The anti-lipase method was adapted from Bustanji et al. 
and Zheng et al. [28, 29] with some modifications. The 
plant extract stock solution 1000 μg/ml was dissolved 
in 10% DMSO, from which five different solutions were 
prepared in the following concentrations; 50, 100, 200, 
300, 400 μg/ml, while 1mg/ml stock solution of pancreatic 
lipase enzyme was prepared immediately before use which 
was suspended in tris-HCl buffer. A stock solution of 
p-nitrophenyl butyrate (PNPB) was prepared by dissolving 
20.9 mg in 2 ml of acetonitrile. For each working test tube, 
0.1 ml of porcine pancreatic lipase (1 mg/ml) was added to 
a test tube containing 0.2 ml from each diluted test-tubes 
containing 50, 100, 200, 300, 400 μg/ml of plants extracts. 
Tri-HCI solution was then added to the resulting mixture 
up to 1 ml and incubated at 37°C for 15 minutes. After 
the incubation period, 0.1 ml of p-nitrophenyl butyrate 
solution was added to each test tube. The mixture was 
again incubated for 30 minutes at 37°C. Pancreatic lipase 
activity was determined by measuring the hydrolysis of 
p-nitrophenolate to p-nitrophenol at 405 nm using a 
UV-visible spectrophotometer. The same procedure was 

repeated for aqueous, organic extracts and for Orlistat 
which was used as a reference control [30].

3. RESULTS

Eight aqueous and organic crude extracts were prepared 
from four plant species and their anti-lipase activity was 
investigated at a concentration of 1000 μg/ml for porcine 
pancreatic lipase inhibition. The inhibitory activities towards 
pancreatic lipase are reported in Table 1. Throughout the 
investigated results, the aqueous and organic extracts of U. 
urens have IC50 157 μg/ml and 157.1 μg/ml, respectively. 
This showed the highest porcine pancreatic lipase inhibitory 
effects between all the studied extracts. Meanwhile, the 
aqueous and organic extracts of L. hierosolymitanus showed 
the lowest porcine pancreatic lipase inhibitory effects 
between all the studied plant’s extracts.

In addition to that, the studied extracts anti-lipase IC50
’s were 

compared with the standard reference Orlistat, which has 
anti-lipase IC50 value 12.38 μg/ml. The results of the anti-
lipase activity of the four studied plants species are shown in 
Table 1 and in the Figures 2-5.

Table 1. Porcine pancreatic lipase inhibitory properties, expressed as IC50 (μg/ml), of the aqueous and organic extracts of 4 
plant species and their yields percentages.

Aqueous extract  
yield, %

IC50
Aqueous 
extract,  
μg/ml

Organic 
extract  
yield, %

IC50
Organic 
extract,  
μg/ml

Arabic namePlants names

13.5157.11.46157QorresUrtica urens

18.25417.620.65262.03FarfahinahPortulaca oleracea

8.5296.872.353301.41khardal bariBrassica napus

11.8517477.731.4125825.6Jelban
Al-QudsLathyrus hierosolymitanus
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Figure 2. The inhibitory effect of the aqueous and organic extracts of B. napus and orlistat on the activity of porcine pancreatic 
lipase.
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Figure 3. The inhibitory effect of the aqueous and organic extracts of. U. urens and orlistat on the activity of porcine pancreatic 
lipase.
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Figure 4. The inhibitory effect of the aqueous and organic extracts of P. oleracea and orlistat on the activity of porcine pancreatic 
lipase.
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Figure 5. The inhibitory effect of the aqueous and organic extracts of L. hierosolymitanus and orlistat on the activity of porcine 
pancreatic lipase.
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4. DISCUSSION

Metabolic disorders such as obesity, overweight, 
hyperlipidemia; are increasing globally at alarming rates and 
became a main public health concern with immeasurable 
social and economic costs. In fact there is a clear correlation 
between obesity and chronic diseases such as osteoarthritis, 
hypertension, diabetes, cardiac arrest and some types of 
cancer. Plus it’s clear that the obese people are more likely to 
use the health care institutes more than others especially in 
developing countries [31-33].

Plant kingdom provided an endless source of dietary 
phytochemicals with potential anti-obesity activity [34] and 
the pharmaceutical companies have invested many efforts 
in producing anti-obesity agents especially in the developed 
countries. Unfortunately, only one agent with anti-lipase 
activity which was isolated from an actinobacterium is 
clinically registered and approved in Europe for the treatment 
of overweight and obesity [35]. This compound inhibited the 
activity of porcine pancreatic lipase enzyme which involved 
in fat digestion. Recently, hundreds of natural compounds 
are currently being isolated from plants, bacteria, fungi, 
and algae which were screened for their anti-lipase activity. 
Among them, extracts isolated from common foods such as 
apple, grape, ginseng, peanut, tea, yerba mate, and soybeans 
have been documented. Saponins and polyphenols have an 
inhibitory effect on pancreatic lipase activity, which could 
be utilized in the treatment of the obesity [36]. Moreover, 
characterization of the anti-lipase phytogenic agents provided 
a significant role not only in controlling obesity and overweight 
but also for managing some of lifestyle-related diseases [4]. In 
fact, these phytogenic products worked as antiobesity agents 
by different mechanisms of actions such as; reducing adipose 
tissue mass by inhibiting the proliferation of precursor cells, 
increasing rates of apoptosis during the adiposity lifecycle, and 
by inhibiting of the absorption of dietary lipids by reducing the 
pancreatic lipase enzyme formation [4, 6, 37].

Polyphenolics is a class of phytochemical which approved 
its anti-obesity effect. This class including phenolic acids 
such as gallic, coumaric, caffeic, and chlorogenic acids and 
flavonoids. Unfortunately, the pharmacological effects of 
these polyphenols on human adipocytes have not been 
studied systematically [38].

The U. urens leaves contain saponin glycoside which has 
proven its ability to inhibit pancreatic lipase enzyme and 
thus, it may represent an effective treatment for obesity [6]. 
However, according to a study which was conducted by 
Gholamhoseinian et al. the inhibition percentage of U. urens 

against pancreatic lipase was 44.7% by using turbidimetric 
method (39).

In a study which was conducted by Kim et al. (2012), about 
the anti-lipase effect of Brassica juncea leaves, which showed 
that it has an IC50 more than 100 μg/ml (40).

Evaluating the obtained results, it was found that five of these 
plant extracts (Table 1) were able to inhibit the lipase enzyme 
in a dose-dependent manner, with an IC50 range of 157.0 - 
417.62 µg/ml. The best anti-lipase activity were obtained for 
the organic and aqueous extracts of U. urens which were 157 
μg/ml and 157.1 μg/ml, respectively followed by the organic 
extracts of P. oleracea which has IC50 262.03 μg/ml and the 
aqueous extract of B. napus and P. oleracea that have IC50 
296.87 μg/ml and 417.62 μg/ml, respectively. Meanwhile, 
the organic extract of B. napus also the aqueous and organic 
extracts of L. hierosolymitanus were inactive.

Further phytochemical studies required to isolate anti-
lipase molecules from these plants also pharmacological 
studies needed to investigate the mechanism of action for 
the obtained compounds. In addition, in-vivo clinical studies 
required to investigate their effects directly in the obese 
patients.

Limitations

We could not isolate the main component in our plants due 
to unavailability of HPLC-MS in our university, also we 
cannot establish in-vivo anti-lipase effect on human due to 
the lack of funding.

5. CONCLUSION

The exploration of active anti-obesity drugs from natural 
sources may provide a new pathway for manufacturing a 
novel safe and effective pharmacological, nutraceutical or 
pharmaceutical agent for treatment of obesity. Moreover, 
these promising active plants are considered valuable as a 
starting material for further isolation, identification and 
characterization of phyto-active compounds for developing 
anti-lipase functional drugs.
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