
Zohaib Saeed et al.,         doi.org/10.52568/000582/JCSP/43.04.2021   386 
 

*To whom all correspondence should be addressed. 

Evaluating the Effect of Sewage Sludge on Bioactive Components of 

Momordicacharantia 
 

1,2Zohaib Saeed*, 3Ikram Ahmad|**, 1Shahid Iqbal, 1Umer Younas, 2Muhammad Pervaiz, 2Rana Rashad 

Mahmood Khan, 2Shahzad Sharif, 4,5Abdullah M. Asiri, 4,5Sher Bahadar Khan and 4,5Tahseen Kamal 
1Department of Chemistry, University of Sargodha, Sargodha, Pakistan. 

2Department of Chemistry, Government College University, Lahore, Pakistan 
3University of Sahiwal, Punjab. 

4Center of Excellence for Advanced Materials Research, King Abdul-Aziz University, 

P.O. Box 80203, Jeddah 21589, Saudi Arabia. 
5Department of Chemistry, King Abdul-Aziz University, P.O. Box 80203, Jeddah 21589, Saudi Arabia. 

zohaibsaeed46@gmail.com*; drikramahmad@gcuf.edu.pk** 
 

(Received on 12th June 2019, accepted in revised form 10th February 2021) 

 
Summary: Momordicacharantia L. belongs to the family Cucurbitaceae. This plant has widely been 

reported for use in traditional medical systems for the treatment of diabetes, rheumatism, intestinal 

gas and malaria. The ethnicity of M. charantiais Asia, Africa and some parts of Europe where it is 

considered edible. Sewage sludge, a by-product of waste water treatment plant, contains several 

nutrients. These nutrients are known as beneficial for the better growth and good yield of the plants. 

The objective of this study is to optimize soil with different ratios of sewage sludge for increased 

growth of bioactive components in M. charantia. The plant was grown at six places; in soil 

containing 20%, 40%, 60% and 80% sewage sludge ratio as well as in pure soil and in pure sewage 

sludge. Fruit harvesting was carried out after 75 days. Methanol extract of M. charantia (Fruit) was 

subjected to analysis using GC-MS. Comparative quantification of 7,11-hexadecadienal, oleic Acid 

and stigmasterol were carried out. It has been found that the soil containing 60% sewage sludge 

yielded maximum quantity of 7,11-hexadecadienal, oleic Acid and stigmasterol. Therefore, 

optimization of soil with different ratios of sewage sludge is carried out and 60% ratio of sewage 

sludge in soil is recommended for the promising growth of Momordicacharantia. 
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Introduction 

 

Momordicacharantia (with traditional 

names as Mitter melon,/bitter gourd), is a tropical and 

subtropical plant of the family cucurbitaceae. It is 

widely grown in India, South Asia, China, Africa and 
the Caribbean [1]. It is an annual climber. Bitter 

melon has been proved to contain several bioactive 

components with promising sugar regulatory effects 

and is being used in traditional medicines in Turkey 

[2]. The unripe fruits, seeds and aerial parts of bitter 

melon have been extensively used to treat diabetes 

[3]. It enhances the nutritional value of food as it 

contains several phenolic compounds and is used as a 

medicinal vegetable in many countries of the world 

[3]. In addition, this plant also used to banish 

intestinal gas, wound treatment, rheumatism and 
malaria. In Nigeria, Ghana and India the root of this 

plant is used as an abortifacient together with the fruit 

as well as an ingredient in aphrodisiac preparation 

[4]. Furthermore, fruits and leaves of the plant 

possess laxative, antibilious, emetic and stomachic 

effects [5]. Bioactive compounds such as 

anthocyanins, linoleic acid, rosmarinic acid, 

stigmasterol and ascorbic acid have been reported to 

effect living organisms positively by preventing them 

from free radical scavenging and oxidative stress [6].  

Sewage sludge is a by-product of waste 

water treatment plants and is produced in large 

quantities worldwide [7]. Similar to other 

environmental issues, disposal of sewage sludge is a 
gigantic issue for the environmentalists across the 

globe [8]. Annual production of sewage sludge in 

various regions of the world has increased vigorously 

due to remarkable increase in population and, in turn 

increased urbanization and industrialization. In 

Europe, annual production of the sewage sludge has 

increased up to 8 million tonnes and in USA, it is 

reported to be 5.6 million tonnes. Same is the case for 

the other regions of the world. The cost to manage 

the sewage sludge is reported to be approximately 

300$ per tonne. Several methods have been reported 
for its disposal. However, soil used for plant growth 

which is amended with sewage sludge has been 

reported as the safer and economical method of 

disposal [9]. Moreover, mixing of sewage sludge 

with soil significantly affect the concentration of 

bioactive components in the plant. It has been 

reported that total anthocyanins vary predominantly 

when grown in different soil systems. It can be 

deduced that the change in the soil quality as well as 

type may change the quantity of bioactive 
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components in the growing plants [10]. Sewage 

sludge has been reported to contain many potential 

components such as high amount of nitrogen, 

phosphorus and organic matter. These constituents 

can enhance the fertility and quality of soil to achieve 
higher yields of the plants [11]. Hence, controlled 

mixing of sewage sludge may affect the nutritional 

potential of the plants and it may serve as a potent 

replacement of fertilizers used in agricultural 

practices [12]. 

 

The objective of present study is to optimize 

the soil with different ratios of sewage sludge in 

order to achieve promising nutritional and functional 

food attributes in Momordicacharantia. The 

instrument used for this purpose is GC-MS. 

 

 

Experimental 

 

Sample Collection 

 

Samples of sewage sludge were obtained 

from the urban areas of district Sargodha, Pakistan 

and for this purpose; central drainage system of the 

city was selected. Central drainage system is a place 

where disposed waste material from all towns of the 

city is collected and waste water is being treated 
mechanically and physically. As a result of this 

treatment sewage sludge is produced. Sewage sludge 

was collected with the help of town municipality 

(TMA Sargodha) and transported to University 

College of Agriculture, Khushab road, University of 

Sargodha, Sargodha, Pakistan. 

 

 

Preparation of Soil Amendments with Sewage Sludge  

 

Experimental setup was designed using 18 

earthen pots of same size (three replicates for each 
sewage sludge soil amendment, three for pure soil 

and three for pure sewage sludge). For this purpose, 

four various combinations of sewage sludge and soil 

(20% S.S, 40% S.S, 60% S.S, 80% S.S) were 

prepared along with pure soil and sewage sludge in 

separate containers (10 kg weight per pot) 

respectively, in the fields of University College of 

agriculture, Khushab Road, University of Sargodha, 

Sargodha. All soil amendments, pure soil and pure 

sewage sludge were taken in triplicates.  

 

 

Extraction and pretreatment of fruit 

 

The fruit grown on all plants in different 

sewage sludge soil amendments as well as in pure 

soil and pure sewage sludge was collected at the 

same time. Same weight of fruit from all pots was 

examined for this study. Three pieces of fruit from 

each pot were collected for triplicate analysis. All 

fruit was washed thoroughly and peeled off, mashed 
evenly by mechanical means in separate containers at 

room temperature and used for further analysis. 

 

 

GC-MS analysis of Momordicacharantia (Fruit) 

extract 

 

Analysis of Momordicacharantia (Fruit) 

samples was performed using GC-MS (QP2010 

Shimadzu, Japan equipped with Chemstation GC-MS 

software). Helium (99.999%) was chosen as carrier 

gas. The flow rate of the carrier gas was maintained 
at 1.0 mL/min. All of the mass spectra were acquired 

in electron impact mode and ionization was 

performed at 70eV. To avoid solvent overloading, 

ionization was maintained off during first 3 minutes 

of each analysis. Injector temperature was 250ºC and 

oven temperature was 200ºC. Rate of heating was 

10ºC rises per minute. Injection was performed in the 

split ratio of 200 and the volume of the sample was 

taken 10µL. All the samples were analyzed for 30 

minutes through the column. The quadruple triple 

axis MS detector was set at 250ºC. In almost all of the 
cases the retention time of all compounds was 

identical. All compounds were obtained from 19 to 

25 minutes. NIST and Wiley database library 

installed in chemstation software of mass spectra 

were used for identification of bioactive compounds 

[13]. 

 

 

Results and Discussion 

 

Growth of the plant and productivity of fruit 

 
All plants grown were simultaneously 

monitored and highest growth rate was observed in 

case of plants growing in soil which was containing 

60% sewage sludge. The fruit grown on plants being 

cultured in 60% sewage sludge soil amendment were 

slightly bigger and healthier compared to other soil 

amendments. 

 

 

GC- MS Analysis of Momordicacharantia (Fruit) 

extract 
 

Volatile components in the methanol 

extracts of the Momordicacharantia (Fruit) grown in 

pure soil and various sewage sludge amendments of 

soil were analyzed using GC-MS. Compound 
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identification was performed by NIST (National 

Institute of Science & Technology) MS search 2.0 

Library. Relative peak area calculations were used 

for the quantification of obtained compounds [14]. 

Selective bioactive components and relative peak 
areas of Momordicacharantia grown in soil with 

20%, 40%, 60% and 80%amendment and pure sludge 

are shown in the Fig. 1 to 6 respectively. Fruit 

extracts of the plants obtained from six amendments 

showed variation in the quantity of the selective 

bioactive components. The compounds such as 

stigmasterol, oleic acid and 7, 11-hexadecadienal 

showed significant variation in the different 

amendments of soil and sewage sludge. Reviewing 

all the results it is obvious that the soil amendment 

with 60% sewage sludge showed the highest area 

under the curve for compounds under study. 
Stigmasterol, oleic Acid and 7,11-hexadecadienal are 

medicinally important compounds. For example, 

Stigmasterol is a steroid derivative and it is reported 

to have hypoglycemic properties along with 

cholesterol lowering ability. It also shows anticancer 

activities [15]. Oleic acid is a fatty acid and reported 

to reduce blood pressure, weight loss and prevents 

ulcerative colitis [16]. Similarly, 7,11-hexadecadienal 

is also an important secondary metabolite [17]. 

Marked variations in the concentration of these 

bioactives is associated with change in the 

characteristics of the soil. Reduction in concentration 
at higher ratios of sewage sludge such as 80% as well 

as in pure sewage sludge can be related to the 

presence of higher amounts of toxic heavy metals in 

the sewage sludge [18]. These heavy metals reported 

to reduce the growth of plants causing oxidative 

stress. Reactive oxygen species and free radicals 

generated due to these heavy metals affected the 

concentration of the secondary metabolites under 

study [19]. Therefore, high concentration of bioactive 

components was found in the soil amended with 60% 

sewage sludge. Thus, controlled and optimized 

amount of sewage sludge must be used to attain best 
outcome. Moreover, tolerance level of the plants 

relative to concentration of the sewage sludge varies 

from specie to specie [20]. Hence, optimization of 

sewage sludge mixing is required for any plant 

species to avoid drastic circumstances in terms of 

phytotoxicity and other ailments [21]. 

 

 

 

 
 

Fig. 1: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Pure Soil (A). 
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Fig. 2: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Soil amended with 20% Sewage 

Sludge (B). 

 

 
 

Fig. 3: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Soil amended with 40% Sewage 

Sludge (C). 
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Fig. 4: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Soil amended with 60% Sewage 
Sludge (D). 

 

 
 

Fig. 5: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Soil amended with 80% Sewage 

Sludge (E). 
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Fig. 6: GC-MS Analysis of Momordicacharantia L. (Fruit) Grown in Pure Sewage Sludge (F). 

 

Table-1: GC-MS analysis of Momordicacharantia (fruit) grown in pure and amended soil. 

Soil and sewage sludge amendments 
Peak Area  

Stigmasterol Oleic Acid 7,11-Hexadecadienal Dried food sample 

Pure soil 272095 323573 361742 mg/g 

Soil amended with 20% Sewage Sludge 342145 372575 432441 

Sigmasterol= 24 

Oleic acid=44 

7,11-hexadecadienal=91 

Soil amended with 40% Sewage Sludge 431164 414234 428432 

Sigmasterol= 48 

Oleic acid=80 

7,11-hexadecadienal=106 

Soil amended with 60% Sewage Sludge 485173 455167 484673 

Sigmasterol= 140 

Oleic acid=105 

7,11-hexadecadienal=189 

Soil amended with 80% Sewage Sludge 424166 450071 442564 

Sigmasterol= 180 

Oleic acid=76 

7,11-hexadecadienal=112 

Pure Sewage Sludge 372621 370354 411473 

Sigmasterol= 70 

Oleic acid=39 

7,11-hexadecadienal=88 

 

Conclusion 

 

Management of sewage sludge is a 

worldwide concern as it is being produced in 

immense amount due to the increase in population, 

urbanization and rapid industrialization. Hence, 

present study provides a solution for the safer and 

economical disposal of the sewage sludge. Moreover, 

sewage sludge amendment resulted in enhancement 
of the potential bioactive components like 7,11-

Hexadecadienal, Oleic Acid and Stigmasterol in 

Momordicacharantia L. Presence of toxic metals and 

polycyclic aromatic hydrocarbons in the sewage 

sludge limits its utility for the cultivation purposes. 

Therefore, controlled amount of sewage sludge was 

used to get maximum benefits from the potential of 

sewage sludge rather its toxic ailments. Significant 

variations of bioactive components were found in all 

the plants and soil amended with 60% sewage sludge 

provide maximum amount of the components under 

study. Hence, it was found that mixing of sewage 

sludge is beneficial to attain the promising nutritional 

attributes in Momordicacharantia L. plant.  
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