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 Abstract :

Increasing concern about environmental sustainability and the economic challenges of disposing 
of wild plants have stimulated researchers to transform waste into valuable resources.This paper 
presents an eco-friendly and cost-effective method for extracting photochemical constituents from 
Conyza Canadensis (CC) an abundant wild plant in Iraq is considered   problematic weed in agricul-
tura  sectors, involving the use of green 1-butyl-3-methylimidazolium chloride (BMIMCl) aqueous 
solution omitting traditional organic solvents. This innovative process employs a 100-ppm solution of 
each reactant and maintains an optimal heating time of 5 minutes at 50ºC. The biochemical composi-
tion of CC reveals the presence of Phenols, Tannins, Terpenoids, Saponins, Glycosides, Steroids and 
Flavonoids by conducting standard qualitative procedures. Quantitative analysis was studied using 
a Gas Chromatography-Mass Spectroscopy (GC-MS) indicating the presence of approximately 35 
compounds. Ferric reducing antioxidant power (FRAP) procedure measured spectrophotometrically 
and showed a good antioxidant activity (495 mg mL-1). This result was compared with a green and 
new µPADs platform (475 mg mL-1) giving a minor difference. The extract was tested for its micro-
bial activity against two Gram-positive bacteria (Staphylococcus epidermidis and Staphylococcus 
aureus) and two Gram-negative bacteria (Klebsiella sp and Escherichia coli) as well as one yeast 
(Candida albicans) and revealed antibacterial activity against all isolated except Klebsiella sp. There-
fore, this research developed a simple, cheap, sustainable, and green platform to extract valuable bio-
active compounds from wild plant waste CC to be used as a promising avenue for producing natural 
antioxidants and antimicrobial agents, in additional to sustainable management of wild plant waste.   

Keywords: green phytochemicals extraction, sustainable wild weed recycling, Conyza Canaden-
sis, Ionic liquids, antimicrobial activity, antioxidant activity, lab-on-a-paper.

استخلاص مستدام للمركبات النباتية الفعالة من عشبة حشيشة الجبل 
استنادًا إلى معايير الكيمياء التحليلية الخضراء؛ تحسين شروط التفاعل 

وتقييم النشاط المضاد للأكسدة والمضاد للميكروبات.
حــوراء احمــد عبــد الســاده   ,   جــوان عــدي عبــد الســتار   ,     زيزفــون نبيــل نصيــف

الجامعــة المســتنصرية/ كليــة العلوم -قســم الكيمياء
مستخلص:

تزايــد الاهتــام بالاســتدامة البيئيــة والتحديــات الاقتصاديــة المرتبطــة بالتخلــص مــن النباتــات البريــة دفــع الباحثــن إلى تحويــل النفايــات 
إلى مــوارد ذات قيمــة. يقــدم هــذا البحــث طريقــة صديقــة للبيئــة وفعالــة مــن حيــث التكلفــة لاســتخلاص المركبــات النباتيــة مــن نبــات حشيشــة 
الجبــل وهــو نبــات بــري وفــر في العــراق يُعــد مــن الأعشــاب الضــارة في القطــاع الزراعــي. تعتمــد الطريقــة عــى اســتخدام محلــول مائــي مــن 
مركــب أيــوني أخــر )butyl-3-methylimidazolium chloride - BMIMCl-1( دون الحاجــة إلى المذيبــات العضويــة التقليديــة. تتضمــن 

العمليــة اســتخدام محلــول بتركيــز 100 جــزء في المليــون مــن كل مــادة، مــع تســخين لمــدة 5 دقائــق عنــد 50 درجــة مئويــة.
أظهــرت التحاليــل الكيميائيــة الحيويــة وجــود مركبــات فعالــة مثــل الفينــولات، التانينــات، التربينويــدات، الصابونــن، الجليكوســيدات، 
الســتيرويدات، والفلافونويــدات باســتخدام اختبــارات نوعيــة قياســية. كــا تــم إجــراء تحليــل كمــي باســتخدام جهــاز كروماتوغرافيــا الغــاز – 
مطيــاف الكتلــة )GC-MS(، وكشــف عــن وجــود حــوالي 35 مركبًــا. تــم قيــاس النشــاط المضــاد للأكســدة باســتخدام طريقــة PARF وبلغــت 
القيمــة 495 ملغم/مــل، وقورنــت بمنصــة µPADs الحديثــة الخــراء والتــي أظهــرت نتيجــة قريبــة )475 ملغم/مــل(. تــم اختبــار المســتخلص 
ضــد نوعــن مــن البكتيريــا موجبــة الغــرام )Staphylococcus epidermidis وStaphylococcus aureus( ونوعــن مــن البكتيريــا ســالبة الغــرام 
)Klebsiella sp وEscherichia coli( بالإضافــة إلى فطــر Candida albicans، وأظهــر فعاليــة مضــادة للميكروبــات ضــد جميــع الأنــواع باســتثناء 
Klebsiella. لذلــك، طــور هــذا البحــث منصــة بســيطة ورخيصــة ومســتدامة وصديقــة للبيئــة لاســتخلاص المركبــات النشــطة مــن نبــات بــري 

ضــار، ممــا يشــكل مســارًا واعــدًا لإنتــاج مضــادات أكســدة ومضــادات ميكروبيــة طبيعيــة، إلى جانــب إدارة مســتدامة للنفايــات النباتيــة البريــة.
ــوائل  ــل ، الس ــة الجب ــتدامة، حشيش ــة المس ــاب البري ــر الأعش ــادة تدوي ــراء، إع ــة الخ ــات النباتي ــتخلاص المركب ــة: اس ــات المفتاحي الكل

ــة. ــى ورق ــر ع ــدة، مخت ــاد للأكس ــاط المض ــات، النش ــاد للميكروب ــاط المض ــة، النش الأيوني
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Introduction
A revolutionized development for 

sustainable analytical practices to ex-
tract beneficial bioactive compounds-
from agricultural waste/wild plans to 
produce antioxidant, antimicrobial, 
anticancer, etc. agents for commercial 
purposes has extensively increased 
in recent decades [1]. This can be at-
tributed to the global environmen-
tal awareness of agricultural waste /
wild plant waste as the second largest 
contributor to greenhouse gas release 
due to crop residue burning and indis-
criminate dumping arising the global 
warming and threating the balance of 
the well-being of society and the eco-
system[2, 3]. In addition to the growth 
of the world’s population, estimated 
to reach 8.5 billion by 2030, causing 
bio resource depletion[4-6]. This could 
be  achieved by employing green an-
alytical metrics that contribute to the 
principles of green chemistry offering 
an eco-friendly and sustainable analyt-
ical procedures with a focus on zero 
– waste production rather than end-of-
pipe treatment [7, 8].

In line with these challenging, the 

design of biochemical compounds ex-
traction is considered a crucial aspect 
from green chemistry point of view 
due to its responsibility for solvent, and 
energy consumption[9]. To meet these 
challenges, the choice of suitable com-
bination of green solvents and optimi-
zation of extraction steps is one of the 
strategies to reduce the environmental 
impact of analytical laboratories activ-
ities. Organic solvents including meth-
anol, ethanol, etc and water is widely 
in extraction procedures. However, 
water is limited to extract polar com-
pounds. Organic solvent on the other 
hand is capable for extraction weak 
polar and polar compounds. Neverthe-
less, these solvents suffer from their 
toxicity, environmental hazards high 
cost and low biodegradability that ex-
tremely limit their applications.[10]. A 
recent green innovation entails the se-
lection of an optimal solvent that must 
align with a sustainable future, as well 
as the circular economy. In addition, 
minimizing human health and envi-
ronmental impact [11]. Ionic liquids 
(ILs) have encouraged the elimination 
of conventional hazardous solvents 
showing a significant potential for 
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greener, economic and more environ-
mentally friendly options for diverse 
applications[12]. Another important 
factor to be set into consideration is the 
innovation and use of renewable plant 
resources that offers unique character-
istics, i.e, valuable renewable sources 
for natural bioactive compounds, min-
imal environmental impact as it is col-
lected from the environment or origi-
nating from the agricultural and food 
sector  not produced, abundantly, easy 
accessibility, sustainability, biodegrad-
ability, and non-toxicity[13-15].

 Conyza Canadensis (CC), is a 
member of Asteraceae family that con-
tain more than 50-80 species originat-
ed from North and south America that 
recognized as an invasive species in-
festing lawns, roadsides, wastelands, 
vineyards and field crops such as, cot-
ton and corn [16]. As an invasive spe-
cies, CC can cause serious problems on 
the local species diversity and conse-
quently the ecosystem structure[17]. In 
Iraq, the naturally CC weed is grown in 
North of Baghdad and is well charac-
terized by hairy long steam (up to 1.5 
m tall) with numerous and thin leaves 
distrusted around the steam and small 

flower heads. CC is considered as an 
annual weed (grows in winter and sum-
mer) and the extensive light weighted 
seeds production enables its disperse 
over long distance by wind[18]. The 
whole plant is widely used in folk 
medicine to treat wound, rheumatism, 
diarrhea, dental pain, headache, micro-
bial infections like urinary infections, 
swelling, and respiratory tract infec-
tions[19, 20].  Several studies have as-
sess the extraction of CC phytochem-
ical but these methods suffer from the 
use of organic solvent[18, 19, 21] , time 
consuming [22] , and sophisticate tech-
niques[20]. The aim of this study is to 
extract beneficial phytochemicals from 
abundant and abandoned CC weed un-
der the concept of sustainability and 
green chemistry to be applicable as an-
tioxidant and antimicrobial agents.  

Materials and Methods 
Conyza Canadensis plant collec-

tion and preparation  
Abandoned Conyza Canadensis 

were collected from Al-Rashida, Bagh-
dad, Iraq during early spring (March 
2024). The plant was washed under tap 
water to ensure the removal of any dust 
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and other contaminants. Each plant was 
divided into four parts (roots, flow-
ers, leaves, and stems) chopped into 
small parts, blended using an electri-
cal blender to retain fine powder, dried 

naturally under sunlight, and stored in 
a plastic stopper vial. The plant pow-
der was used without any physical or 
chemical pretreatment other said. 

Scheme 1. Represent schematic model of green and sustainable steps involved 
in phytochemicals extraction from CC weed plant and applications.

Preparation of extract  
Green1-butyl-3-methylimidazolium 

chloride (BMIMCl) (Shanghai Ma-
clean Biochemical Company/ China) 
solvent (2 % wt/v)  was used with two 
different solvents (deionized water, 
and ethyl acetate (Sigma - Aldrich / 

Germany)) to extract CC phytochem-
icals by mixing one gram of CC with 
the three solvents, separately. The mix-
tures were placed into a water bath for 
60 minutes at 25° C, and filtered us-
ing Whatman Grade No.18 filter paper. 
In addition, a comparative experiment 
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was conducted using three different 
extraction methods. The first method 
(maceration): included the addition of 
one gram of CC powdered sample into 
10 mL of BMIMCl solvent and leaving 
the mixture to macerate for one day at 
room temperature. The second method 
(sonication): involved mixing 10 mL 
of BMIMCl with one gram of CC fine 
powdered. Phytochemical extraction 
was performed using an ultrasonic bath 
(Elmasonic S10H, at 25°C, 280 W bath 

power with 50/60 Hz frequency). The 
third method (digestion) involved the 
mixing of one gram of the fine plant 
powder with 10 mL of BMIMCl and 
placed in a water bath (Memmert / Ger-
many) at 25° C. The resulting superna�-
tant for each method was filtered using 
Whatman Grade No.18 filter paper, 
and dried using an oven set at 50° C, 
individually. The yield of extraction 
was calculated using Equation (1.1) 
[23]

                    𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑖𝑒𝑑 𝑐𝑟𝑢𝑑𝑒 𝑒𝑥𝑡𝑟𝑎𝑐𝑡 (𝑔)
𝑌𝑖𝑒𝑙𝑑 % =                                                                    × 100  ……… Equation 1.1

                 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑟𝑖𝑒𝑑 𝑝𝑙𝑎𝑛𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 𝑡𝑎𝑘𝑒𝑛 (𝑔)

Operational Conditions Optimi-
zation 

Batch experiments were conduct-
ed including plant type (roots, flow-
er, stem, and leaves), extraction time 
ranging from (10-90) minutes, solid 
to liquid ratio (0.5 g: 10 mL, 1 g: 10 
mL, 1.5 g: 10 mL,  2 g: 10 mL, 4 g: 10 
mL),  Liquid to solid ratio (5 mL: 0.5 g, 
10 mL:0.5 g, 20 mL:0.5 g, 30 mL:0.5 
g), temperature (25, 35, 50, 75, 90) °C, 
and pH ranging from (3-9)  by varying 
one factor while the other factors are 

constant to obtain the maximum ex-
traction yield.  

Phytochemical Extract Analysis
Qualitative Analysis 
Standard procedures were used to 

investigate the presence of Phenols, 
Tannins, Terpenoids, Saponins, Gly-
cosides, Steroids and Flavonoids in 
CC-BMIMCl extract quantitatively 
[24].

Quantitative Analysis
A gas chromatography-mass spec-

troscopy instrument was used for the 
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analysis of the chemical compounds  
of CC –BMIMCl extract. 

Ferric Reducing Antioxidant 
Power (FRAP) 

Spectrophotometric detection: 
Ferric-reducing antioxidant power 
(FRAP) described by Javed et al. was 
used to measure of antioxidant activ-
ity of CC-BMIMCl with some modi-
fication[25]. The mixture of 0.1 mL 
of CC-BMIMCl, 0.5 mL of potassium 
ferricyanide (1 %, wt/v) and 0.4 mL 
of phosphate buffer (0.2 M, pH =6.6) 
was left for 20 minutes at 50°C. Then, 
0.5 mL of trichloroacetic acid  (100 mg 
L-1) was added, and the mixture was 
vortex and centrifuge centrifuged for 
10 minutes at 3000 rpm. Subsequent-
ly, the supernatant was mixed with de-
ionized water, and 0.1 % (w/v) ferric 
chloride (5:5:1 v/v/v) and then left for 
10 minutes at room temperature. The 
absorbance was measured at λmax=700 
nm against reagent blank.

Colorimetric detection on la-on-
a-chip platform: The paper-based 
device was fabricated using a method 
developed by Carrilho et al with sev-
eral variations[26]. Adopting a method 
from Javed et al, the mixture of 0.1 mL 

of CC-BMIMCl, 0.5 mL of potassium 
ferricyanide (1 %, wt/v) and 0.4 mL of 
phosphate buffer (0.2 M, pH =6.6) was 
mixed and left for 20 minutes at 50°C. 
Then, 0.5 mL of tri chloro acetic acid 
(100 mg L-1) was added, and the mix-
ture was vortex and centrifuged for 10 
minutes at 3000 rpm. Afterwards, five 
microliters of deionized water, and five 
microliters of 0.1% (w/v) ferric chlo-
ride, the supernatant were dropped into 
the detection circular reaction zone, us-
ing a micropipette. After pipetting, the 
detection circular reaction zone was 
left for 10 minutes at room temperature 
and photographed using phone camera. 
Images were analyzed using a freeware 
Image J (National Institutes of Health, 
USA). 

Antimicrobial activity compara-
tive studies 

Agar well diffusion method was 
used to verify the antibacterial and an-
tifungal activity of CC-BMIMCl ex-
tract in vitro on Gram-positive bacteria 
including Staphylococcus aureus (S. 
aureus) and Staphylococcus epider-
midis (S. epidermidis) and Gram-nega-
tive bacteria including Escherichia coli 
(E. coli) and Klebsiella sp., in addition 
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to one Candida albicans (C. albicans) 
(yeast) isolate which was kindly pro-
vided by the Biology Department, Mus-
tansiriyah University. All strains were 
grown on Muller Hinton agar for 18 
hours at 37˚C. After incubation, a ster-
ile loop was used to pick one colony 
and then suspended in 5 ml of fresh 
Muller Hinton broth to reach approxi-
mately 0.5 MacFarland (1.5 × 108) by 
using saline solution. Each of the test-
ed isolates was inoculated and seeded 
evenly on a fresh Muller Hinton agar 
plate via a sterile cotton swab and al-
lowed to dry. By using a sterile cork 
borer, a circular shape (4 mm in diam-
eter) was cut from the agar and 100 μl 
of the extract was added to determine 
antimicrobial activity after 24 hours of 
incubation at 37 ºC by measuring in-
hibition zone diameter (mm). This test 
was performed in duplicate[19]. 

Results and discussion
Optimization of extraction pa-

rameters
Batch extraction experiments were 

conducted to evaluate the influence of 
different parameters on maximizing the 
efficiency of the valuable phytochemi-

cals extraction process. A comparative 
study on the effect of various parts of 
the CC weed extract including roots, 
flower, stem, and leaves  was studied. 
The aerial part of the weed gave the 
highest extraction yield percentage as 
demonstrate in Figure 1 (A) that agree 
with previous researches[27]. There-
fore, CC leaves extract was chosen for 
all subsequent experiments. The most 
important intention of green chemistry 
is to omit or minimize the utilize of 
toxic solvents. Ionic liquids (ILs) are 
characterized with unique properties 
such as high stability, biodegradabili-
ty, low vapor pressure and low toxicity 
etc. Due to these properties ILs are a 
promising green alternative solvent to 
organic solvents[28]. Green BMIM-
Cl solvent was used and compared 
with two different solvents including 
deionized water, and ethanol. As can 
observed from Figure 1 (B), BMIMCl 
gave the maximum extraction yield (20 
%) compared with 10 % for deionized 
water and 7 % for ethanol under the 
same condition. Thus, BMIMCl was 
selected for further studies. An essen-
tial precursor for preparing the CC ex-
tract is the extraction techniques. Mac-
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eration (17%(, sonication (18%), and 
digestion extraction technique (20 %) 
were used and digestion techniques was 
adopted for phytochemical extraction 
from CC-BMIMCl extract (Figure 1 C). 
Another factor that effect the economic 
cost is the extraction time. Time inter-
val from (10-90) minutes was studied 
and Figure 1 (D) showed a graduated 
increase within 30 minutes, which was 
recommended for optimum extraction 
yield. Solid to liquid ratio has an im-
portant role during the process of ex-
traction. It is correlated to the contact 
area between liquid (solvent) and sol-
id (plant matrix). Figure 1 (E) stated 
that the increase of solid(plant matrix) 
above 0.5 gram caused a decrease in 
extraction yield percentage which can 
attributed to the saturation of liquid 
(solvent) to solid (plant matrix)[29].  
In this study, the influence of liquid to 
solid ratio was found to be in consistent 
with the principles of mass transfer, the 
increase in liquid to solid ratio leads to 
increase in concentration gradient that 
improves the rate of diffusion and pro-
motes  the extraction of greater solutes 
from the solid (plant matrix) to liquid 
(solvent)[29]. Although, increasing the 

amount of solvent enhance the solubil-
ity and extraction of more phytochem-
icals; higher amount of solvent may re-
sult in diluted extracts. As a result ,20 
mL of BMIMCl solvent was adequate 
for maximum extraction yield (Fig-
ure 1 F). The influence of temperature 
on CC-BMIMCl extraction efficiency 
was studied. An increase in extraction 
yield percentage was detected with the 
increase in temperature from 25°C to 
50°C and a plateau trend was observed 
above 50°C as cited in Figure 1 (G). 
Hence, 50°C was selected to avoid hy-
drolysis and thermolabile  compounds 
degradation[30]. Due to the important 
impact of pH variation of extraction 
yield, experiments were conducted 
using 0.1 M NaOH and HCl solutions 
to demonstrate the effect of pH in the 
range of 3-9. Figure1 (H) demonstrate 
the increase of extraction yield per-
centage until pH reaches 6, afterwards, 
no significant increase was observed.  
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Figure 1. Extraction yield percentage of the optimized extraction system param-
eters. (A) extraction of different parts of CC weed plant (roots, flower, stem, leaves), 
(B) different solvents (BMIMCl, ethanol, deionized water), (C) extraction techniques 
(maceration, ultrasound, Digestion), D) extraction time ranging from (10-90) min-
utes, E) Solid to liquid ratio (0.5 g: 10 mL, 1 g: 10 mL, 1.5 g: 10 mL, 2 g: 10 mL, 4 
g: 10 mL), (F) liquid to solid ratio (5 mL: 0.5 g, 10 mL:0.5 g, 20 mL:0.5 g, 30 mL:0.5 
g), (G) temperature (25, 35, 50, 75,90) °C, H) pH ranging from (3-9). 
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Qualitative phytochemicals anal-
ysis

Phytochemical analysis of the 
CC-BMIMCl extract revealed the pres-
ence of Phenols, Tannins, Terpenoids, 
Saponins, Glycosides, Steroids, and 
Flavonoids, as tabulated in Table 1 .

These results agreed with previous 
studies[18, 27]. Among these com-
pounds, phenols play an essential role 
as antioxidant due to its stable radical 
intermediates, in addition to the elec-
trons or hydrogen denotation abili-
ty[31]. Phenolic-rich byproduct offers 
a sustainable, green, and economic 
raw material for free radicals neutral-
izing that can contribute to the reduc-
tion of their effect and preserve human 
health[32].Aligning with green chem-
istry principles; the production of an-
tioxidant from byproducts not only 
reduce environmental impact, but also 
give a replacement to synthetic phar-
maceuticals making them a sustainable 
and green alternative choice [33]. 
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Table 1. Qualitative phytochemical analysis using standard methods 
for of CC- BMIMCl extract. 

 CC- BMIMCl
.extract

RemarksReagents
Phytochemi-

cals

The formation of blue/
.green color

Sodium carbonate and

Folin Ciocalteau‘s

Reagent

Phenols

The formation of brown-
.ish-green color

Ferric ChlorideTannins

The formation of red-
.dish-brown color

Chloroform and H2SO4Terpenoids

The presence of foam.boiling waterSaponins

The presence of reddish 
brown precipitate. 

Benedict reagentGlycosides

The formation of blue to 
green circle color. 

 Acetic anhydride and
H2SO4

Steroids

The formation of yellow 
precipitate.lead acetateFlavonoids
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GC-Mass analysis
The chemical constituents of 

CC-BMIMCl extract were analyzed 
using a GC-MS instrument. The GC-
MS chromatogram obtained from the 
extract resulted in the identification of 
35 compounds with various retention 
times (Figure 2). The main constituents 
that exist in the analyzed CC-BMIM-

Cl are shown in Figure 3 and listed in 
Table 2. The presence of antioxidants, 
antibacterial and antifungal compounds 
has been confirmed. Opening the way 
for further studies to determine the pos-
sible medical applications of these com-
pounds. Several GC-MS peaks were 
unidentified due to the lack of library 
data of corresponding compounds.

Figure 2. GC-MS chromatogram of CC-BMIMCl extract

Table 2. Retention time, peak area, name of the compound, chemical formula 
and molecular weight of CC-BMIMCl extract.

Peak
Retention

Time
Area% Name of the compound Formula

Mol

Wt(g/mol)

1 8.083 47.95 2-Amino-3-thiophenecar-
bonitri l C5H4N2S 124

2 14.150 0.72 4-Hydroxy-6-meth-
yl1-3nitro-2-pyridone C6H6N2O4 170

3 17.378 3.50 Hexanoic acid,2-methyl C7H14O2 130
4 19.126 1.44 2,4-Hexadienal C6H8O 96
5 19.183 1.13 1-Pentyn-ol C6H10O 98
6 19.591 39.37 5-Eicosyne C20H38 222
7 24.345 5.88 2-Propenoic acid C8H12O2 140
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Figure 3. GC-Mass Spectrum of the main compounds detected in 
CC-BMIMCl extract

Ferric Reducing Antioxidant 
Power (FRAP) 

The reducing power is often used as 
an indicator of electron donating activ-
ity, which is an important approach for 
testing the anti-oxidative action/anti-
oxidant properties/radical scavenging 
ability of the extracts. previous studies 
revealed that tannins do not only pos-
sess vital anti-inflammatory properties 

by their ability to inhibit the 5-lipoxy-
genase enzyme in the arachidonic acid 
metabolism but are also one of the po-
tent ferric reducing agents[34].As can 
be seen from Figure 4, the CC-BMIM-
Cl extract exhibited a higher reducing 
power by spectroscopic method (con-
centration = 495 mg mL-1) than paper 
micro fluidic method (concentration= 
475 mg mL-1) relative to the ascorbate 
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standard. Paper-on-lab as a miniatur-
ized form of traditional laboratories 
have offered a complete diagnostic 
protocol for antioxidant analysis. Us-
ing such systems, improve analyti-

cal performance and applying green 
chemistry principles at the same time 
by reducing sample reagent volume, 
portiility, cost-effective, and short time 
required for analysis[35].  

Figure 4. (a) calibration graph for spectrophotometric determination of Vit. C 
concentration in the range between (200-800) mg L-1 , (b) Calibration graph for 
μPADs determination of Vit. C concentration (200-800) mg L-1 , (c) an image of seri-
al concentration of Vit. C in a volumetric flask, (d) an image of the paper microfluidic 
device with serial standard concentrations of Vit.C spotted inside the sensing zone.

a

c

b

d
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Antimicrobial activity
Finding new alternatives to antibi-

otics is increasing, as drug-resistant 
bacteria are becoming a global prob-
lem. An excellent source with minimal 
side effects is plants that are used to 
treat different bacterial infections[36]. 
The Conyza species have been known 
for their biological activity[37]. The 
BMIMCl extract was tested against dif-
ferent microorganisms including one 
isolate of S. aureus, S. epidermidis, E. 
coli and Klebsiella sp. and one fungal 
isolate of Candida albicans. As shown 
in Figure 4; all isolates were inhibited 
except Klebsiella sp. and the extract 
was most active against S. epidermidis 
(19 mm) while the extract showed same 
inhibitory effect with 12 mm against E. 
coli and C. albicans  and 14 mm in-

hibition zone against S. aureus isolate. 
Therefore, the bactericidal effect of 
the BMIMCl extract was observed in 
both gram-positive bacterial isolates 
tested, more likely resulting from cell 
wall components. As gram-negative 
bacteria cell walls are characterized by 
a more complex structure (outer and 
plasma membranes), the outer mem-
brane is used for protection by acting 
as a selective barrier[38]. In addition, 
the presence of extracellular polymer-
ic substances (EPS) can help bacteria 
to overcome harsh environmental con-
ditions [39]. While results showed no 
inhibitory effect against Klebsiella sp., 
this may be due to the presence of a 
capsule that protects bacteria from the 
extract’s bactericidal activity [40].

Figure 4. Antimicrobial activity of CC-BMIMCl extract against S. aureus, S. 
epidermidis, E. coli and Klebsiella sp. and one fungal isolate of Candida albicans.
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Conclusion
To conclude, our study has shown 

the emergence of the concept of green 
chemistry and sustainability. This was 
achieved by extracting valuable bio-
chemical compounds from the invasive, 
naturally growing Conyza Canadensis 
weed plant. A green ionic liquid(B-
MIMIC) solvent and optimization of 
various parameters (solid-liquid ratio 
of 0.5 g: 15 ml, pH = 5, and incubation 
time of 15 minutes at 75 °C) to order to 
increase extraction yield was applied 
to obtain these compounds sustainably 
and efficiently resulting in designing a 
greener extraction procedure that can 
offer a sustainable and environmen-
tally friendly alternative to traditional 
extraction methods. Qualitative and 
quantitative analysis evaluated the Co-
nyza Canadensis weed plant richness 
in antioxidant and antimicrobial agent 
which can add value to the invasive 
weed and at the same time reduce or 
eliminate their environmental impact. 
Determination of antioxidant concen-
tration and activity was estimated us-
ing spectrophotometric method and 
compared with an in situ Paper-on-a-

lab platform. The obtained results re-
vealed a minor difference. These re-
sults encourage their possible use as 
antioxidant and antimicrobial agents. 
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