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Abstract 

The qualitative detection of active compounds in hot aqueous extract of 

Prickly lettuce (Lactuca serriola L.) leaves showed that it is rich with 

glycosides, alkaloids, terpenes, saponins, tannins, and flavonoids. The 

antioxidant activity (Inhibition %) was 9.35, 16.43, 29.17, 53.82, and 76.53% 

at 12.5, 25, 50, 100, and 200 mg/mL of extract, respectively; the LSD value 

was 7.053 that refer to found significant differences at (P≤0.05) in the 

concentrations used. The inhibition zones of Staphylococcus aureus, Bacillus 

cereus, Escherichia coli, and Pseudomonas aeruginosa at (P≤0.05) were 12, 8, 

9, and 6 mm, respectively, with average 8.75 mm and LSD value 2.703 at 

12.5 mg/mL; 14, 10, 11 and 8 mm, respectively, with average 10.75 mm and 

LSD value 2.965 at 25 mg/mL; 18, 12, 15, and 11 mm, respectively, with 

average 14 mm and LSD value 3.071 at 50 mg/mL; 20, 13, 17, and 14 mm, 

respectively, with average 16 mm and LSD value 3.186 at 100 mg/mL, while, 

they were 22, 14, 19, and 16 mm, respectively, with average 17.75 mm and 

LSD value 3.622 at 200 mg/mL, the LSD values were 4.375, 3.502, 4.673, 

and 4.029 at (P≤0.05) for inhibition zone of S. aureus, B. cereus, E. coli, and 

P. aeruginosa, respectively, at 12.5, 25, 50, 100, and 200 mg of Prickly 

lettuce leaves extract. 

Keywords: Active compounds, Antimicrobial activity, Antioxidant activity, 
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Introduction 

Plants are considered an important source for providing wide biological 

active substances that could be used in large applications such as industry, 

agriculture, and other scientific, due to it safe to use, without side effects, and 

economically available (Alsoufi & Aziz, 2022), which encouraged 

researchers to study they for using as an antioxidants and antimicrobial agent 

against wide type of microorganisms (Alsoufi & Aziz, 2023). Prickly Lettuce 

(Lactuca serriola L.) is an annual plant that is considered a weed of orchards 

and field crops (Riar 2009), it grows from 30 to 200cm throughout the 

temperate, the leaves emit milky latex when cut, and it has a hairless reddish 

stem (Dandrea et al., 2008). The plant was mentioned in many ancient 

civilizations, such as the Egyptian and Greek civilizations, through its use in 

several fields. The tender leaves represent one of the parts suitable for 

consumption in a raw or cooked form, despite the bitter taste it possesses, 

which is more than doubled in the older leaves in the lower part of the plant 

and after the process. Flowering, but eating large quantities of it can lead to 

indigestion (Lebeda et al., 2008; Everitt et al., 2007). The plant is used in 

many medical fields, as the milky juice produced by the plant represents one 

of the important resources for use in alternative medicine due to it containing 

a substance, lactucarium, which is used as an antispasmodic, an aid in 

digestion, a diuretic, a hypnotic, an anesthetic, a sedative, and a treatment for 

eye ulcers. This substance has weak opium properties, but it does not cause 

indigestion in small quantities. It also does not cause addiction; this substance 

is used internally to treat insomnia, anxiety, and disorders. Nervousness in 

children, dry and whooping cough, and rheumatic pain, the plant's flowers 

can be used in their fresh or dried form, but by caution, as an overdose can 

lead to death by affecting the work of the heart (Kuang et al., 2008; Fragiska, 

2005). So this study was aimed at the detection of chemical compounds and 

estimation of antimicrobial and antioxidant activity in this plant. 

 

Materials and Methods 

Samples Collecting  

Prickly lettuce (Lactuca serriola L.) leaves were collected in September 2023 

from Baghdad city; leaves were cleaned from dust to prepare them for tests. 
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Microorganism strains 

Some pure microorganism strains were obtained from the laboratories of the 

College of Science, Mustansiriyah University, Iraq, to conduct the necessary 

tests on them. They included G
+
 bacteria (Staphylococcus aureus and 

Bacillus cereus) and G
-
 bacteria (Escherichia coli and Pseudomonas 

aeruginosa). The morphological, cultural, and biochemical characteristics 

were confirmed according to Mac Faddin (2000). 

Hot aqueous extraction 

The hot aqueous extract was obtained by mixing 100 g of cut Prickly lettuce 

leaves into small parts with 300 mL deionized distilled water at 70°C, then 

mixing it with an electrical blender for 15 min. and filtering by filter paper 

(Whatman No.1) (Escudero et al., 2000), the filtrate extract was dried by 

freeze-dried and kept at 4°C until use, then detection phytochemicals: 

glycosides, alkaloids, terpenes, saponins, tannins and flavonoids (Ullah et al., 

2011). 

Antioxidant activity 

Antioxidant activity (Inhibition %) in hot aqueous extract of Prickly lettuce 

leaves was determined according to radical scavenging method (Brand-

Williams et al., 1995) using 2,2-Diphenyl-1-picryl-hidrazil (DPPH) by 

mixing 0.1 mL from 12.5, 25, 50, 100, and 200 mg/mL of extract with 3.9 

mL DPPH with stirring for 30 min to complete reaction, then filtered through 

filter paper (Whatman No.1) and absorbency at 517 nm using UV-visible 

spectrophotometer. Methanol was taken as blank for baseline correction. 

DPPH solution depends on a control. The antioxidant activity was calculated 

and expressed as inhibition (%) through the following equation: 

 
Antimicrobial activity 

The antimicrobial activity in hot aqueous extract of Prickly lettuce leaves was 

studied against S. aureus, B. cereus, E. coli, and P. aeruginosa according to 

well diffusion method for Gupta et al. (2016) by spreader 0.1 mL of the 

bacterial suspension containing 1.5×10
8
 CFU/mL (0.5 McFarland unit) on the 

surface of sterilized Mueller-Hinton agar medium using a sterile spreader, 

then made wells (5 mm in diameter and 3 mm in depth) on the agar plate by 

cork borer and was filled by 0.1 mL (12.5, 25, 50, 100, or 200 mg/mL) of 

Prickly lettuce extract (sterilized by Millipore 0.22 mµ) and incubated 
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aerobically at 37°C for 24h, deionized distilled water was using as control. 

The inhibition zone was measured in millimeters. 

Statistical Analysis 

SAS (Statistical Analysis System) (2018) program version 9.6
th

 ed., was used 

to detect the difference factors in the experiments of this study using LSD 

(Least significant difference) test (Analysis of Variation-ANOVA) to 

compare between means in results. 

Results and Discussion 

Phytochemicals of Prickly lettuce leaves  

The qualitative detection of active compounds in Prickly lettuce leaves for 

hot aqueous extraction showed that it is rich in glycosides, alkaloids, 

terpenes, saponins, tannins, and flavonoids (Table 1). 

Table (1): Qualitative detection of active compounds in Prickly lettuce 

leaves for hot aqueous extraction. 

Active compound Indication 

Glycosides + 

Alkaloids + 

Terpenes + 

Saponins + 

Tannins + 

Flavonoids + 

(+): Contain active compound. 

 

Active compounds are one of the main components in the plant's cells that 

perform many roles in the life cycle, the importance of glycosides and tannins 

lies in the ability to provide the plant with the necessary protection against 

insects and fungi that may be exposed (Kumar et al., 2007). Also, alkaloids 

are one of the important compounds used in the pharmaceutical industry due 

to their active effects on the physiological level of the organism (Okwu & 

Iroabuchi, 2009). Similarly, saponins are used medicinally as an antioxidants, 

anticancers, anti-inflammatory, and moisturizing mucous membranes, it has 

also been noted that they have antifungal activity. As well as, terpene 

compounds that are considered as an anti-agents for virus, bacteria, and fungi 

growth (Giani et al., 2006). 
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Antioxidant and Antimicrobial Activity 

The antioxidant activity (Inhibition%) was 9.35, 16.43, 29.17, 53.82, and 

76.53% for Prickly lettuce leaves hot aqueous extract at 12.5, 25, 50, 100, 

and 200 mg/mL, respectively, the LSD value was 7.053 that refer to found 

significant differences at (P≤0.05) in the concentrations used (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): Antioxidant activity (Inhibition %) of Prickly lettuce leaves 

hot aqueous extract.  

The results in (Table 2) showed that the inhibition zone of S. aureus, B. 

cereus, E. coli, and P. aeruginosa at (P≤0.05) were 12, 8, 9, and 6 mm, 

respectively, with average 8.75 mm and LSD value 2.703 at 12.5 mg/mL; 14, 

10, 11, and 8 mm, respectively, with average 10.75 mm and LSD value 2.965 

at 25 mg/mL; 18, 12, 15, and 11 mm, respectively, with average 14 mm and 

LSD value 3.071 at 50 mg/mL; 20, 13, 17, and 14 mm, respectively, with 

average 16 mm and LSD value 3.186 at 100 mg/mL, while, they were 22, 14, 

19, and 16 mm, respectively, with average 17.75 mm and LSD value 3.622 at 

200 mg/mL. The LSD values were 4.375, 3.502, 4.673, and 4.029 at (P≤0.05) 

for inhibition zone of S. aureus, B. cereus, E. coli, and P. aeruginosa, 

respectively, at 12.5, 25, 50, 100, and 200 mg/mL of Prickly lettuce extract 
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Table (2): Effect of antimicrobial activity of Prickly lettuce leaves hot 

aqueous extract against types of bacteria. 

Microorganism’s 

strains 

Antimicrobial activity of Prickly lettuce leaves hot 

aqueous extract (mg/mL)  LSD 

value 12.5 25 50 100 200 

 Inhibition zone (mm) 

S. aureus 12 14 18 20 22 4.375 * 

B. cereus 8 10 12 13 14 3.502 * 

E. coli 9 11 15 17 19 4.673 * 

P. aeruginosa 6 8 11 14 16 4.029 * 

Average 8.75 10.75 14 16 17.75 4.157 * 

LSD value 2.703 * 2.965 * 3.071 * 3.186 * 3.622 * --- 

This means having the different letters in the same row differed significantly. 

*(P≤0.05): Significant 

From the results, hot aqueous extract of Prickly lettuce leaves was more 

effective for S. aureus and B. cereus than E. coli and P. aeruginosa which is 

attributed to the structural composition of the cell wall of bacteria, as G
+
 

lacks a layer of outer membranes, which makes the permeability of 

substances entering the cell greater compared to G
-
 which have its inner wall 

is an internal barrier represented by lipopolysaccharide combined with 

multiple proteins which can prevent the passage of many harmful substances 

into the cell (Pliego et al., 2022). Also, the increase in concentration (mg/mL) 

of Prickly lettuce leaves hot aqueous extract led to higher antioxidant activity 

(inhibition %). 

In this context, many researchers are pointed out to this subject such as use of 

Artemisia (Artemisia monosperma L.) and common sage (Salvia officinalis 

L.) as an antimicrobial agent against Bacillus subtilis, S. aureus, E. coli, and 

P. aeruginosa (Aziz et al., 2012); Lavender (Lavandula officinalis L.) as an 

antimicrobial agent against Acinetobacter baumannii, Enterococcus faecalis, 

and Enterococcus faecium (Al-Niaame & Aziz, 2013); Pomegranate peel 

(Punica granatum L.) as an antimicrobial agent against E. coli, Salmonella 

typhimurium, and Shigella flexneri (Aziz 2015); Bay laurel (Laurus nobilis 

L.) as an antimicrobial agent against S. aureus, Staphylococcus epidermids, 

Proteus vulgaris, B. subtilis, E. coli, and P. aeruginosa (Rishan et al., 2016); 

Lavender (Lavandula officinalis L.) as an antimicrobial agent against E. coli, 

Salmonella ssp., Aspergillus ssp., Penicillium ssp., Candida albicans, and 
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Pichia jadinii (Alsoufi & Aziz, 2019); Oregano (Origanum vulgare L.) and 

Common jasmine (Jasminum officinale L.) as an antioxidant agent 

(Giannakourou et al., 2019); Rosemary (Salvia rosmarinus L.) as an 

antimicrobial agent against S. aureus, B. cereus, S. typhimurium, E. coli, P. 

jadinii, C. albicans, and Penicillium ssp. (Alsoufi & Aziz, 2021); Flaxseed 

(Linum usitatissimum L.) as an antimicrobial agent against Sh. flexneri, S. 

typhimurium, and E. coli (Hussien & Aziz, 2021); Welsh onion (Allium 

fistulosum L.) as an antimicrobial agent against E. coli, Salmonella ssp., P. 

aeruginosa, and S. aureus (Alsoufi & Aziz, 2022); chickpea (Cicer arietinum) 

as an antimicrobial agent against E. coli, S. Typhimurium, S. aureus, and B. 

cereus (Alsoufi & Aziz, 2023); Syzigium aromaticum and Mentha spicata as 

an antioxidant agent (Oliveira Filho et al., 2023). 

Nearly, most plants have potential biological activities as an antimicrobial, 

antioxidant, anti-inflammatory, anticancer, analgesic, and others (Eftekhari et 

al., 2021). So, the antimicrobial and antioxidant properties due to having 

phenolic compounds, terpenoids, flavonoids, carotenoids, α-tocopherols, 

ascorbic acid, tannins, saponins, and glycosides (Gull et al., 2021). This is 

consistent with what was found in this study (Table 1). 

Conclusion 

The study demonstrates the potential use of Prickly lettuce (Lactuca serriola 

L.) leaves extract as antioxidant agent and as an effective antimicrobial agent 

against Staphylococcus aureus, Bacillus cereus, Escherichia coli, and 

Pseudomonas aeruginosa. 
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 تقدير الفعالية المضادة للأكشدة والتثبيطية لمشتخلص أوراق الخص الشوكي

(Lactuca serriola L.) 

 رغد اكرم عزيز

 ية الاساسية، الجاهعة الوستنصرية، بغذاد، العراق قسن العلوم، كلية الترب

ragaad.edbs@uomustansiriyah.edu.iq 

 :هستخلص البحث

أظهر انكشف انىىعً نهمركباث انفعانت فً انمسخخهص انمائً انساخه لأوراق وباث انخش انشىكً 

(Lactuca serriola L.)  أوها ححخىي عهى glycosidesو alkaloidsو terpenesو saponins 

 29.17و 16.43و 9.35، وبهغج انفعانٍت انمضادة نلاكسذة )انخثبٍط %( flavonoidsوtannins و

مهغم/مههخر مه انمسخخهص عهى  200و 100و 50و 25و 12.5% عىذ حركٍز 76.53و 53.82و

، ونىحع (P≤0.05)انى وجىد فروقاث معىىٌت عىذ  7.053ج انخً بهغ LSDانخىانً، واشارث قٍمت 

 و Staphylococcus aureusفً اقطار مىطقت انخثبٍط نبكخرٌا  (P≤0.05)وجىد فروق معىىٌت 

Bacillus cereusو Escherichia coliو Pseudomonas aeruginosa   9و 8و 12انخً بهغج 

مهغم/  12.5عىذ اسخعمال حركٍز  2.703قذارها م LSDمهم وقٍمت  8.75مهم عهى انخىانً وبمعذل  6و

 LSDمهم وقٍمت  10.75مهم عهى انخىانً وبمعذل  8و 11و 10و 14مههخر؛ بٍىما كاوج الاقطار 

مهم عهى  11و 15و 12و 18مهغم/ مههخر؛ وكاوج الاقطار  25عىذ اسخعمال حركٍز  2.965مقذارها 

مهغم/ مههخر؛ وبهغج  50عىذ اسخعمال حركٍز  3.071مقذارها  LSDمهم وقٍمت  14انخىانً وبمعذا 

عىذ  3.186مقذارها  LSDمهم وقٍمت  16مهم عهى انخىانً وبمعذل  14و 17و 13و 20الاقطار 

مهم عهى انخىانً وقٍمت  16و 19و 14و 22مهغم/ مههخر، فً حٍه كاوج الاقطار  100اسخعمال حركٍز 

LSD  مههخر، ونىحع مه خلال انىخائج ان قٍمت مهغم/  200عىذ اسخعمال حركٍز  3.622مقذارها

LSD عىذ  4.029و 4.673و 3.502و 4.375 كاوج(P≤0.05)  نقطر مىطقت حثبٍط كم مه بكخرٌا

S. aureus و B. cereusو E. coliو P. aeruginosa 12.5عهى انخىانً عىذ اسخعمال حراكٍز 

 مهغم/ مههخر مه مسخخهص اوراق انخس انشىكً. 200و 100و 50و 25و

انفعانٍاات انمضااادة نهمٍكروباااث، انفعانٍاات انمضااادة ن كسااذة، ، انمركباااث انفعاناات الكلواااا الواتاةيااة:

 انمسخخهصاث انىباحٍت، انخس انشىكً.
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