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ABSTRACT 

The study aimed to investigate and compare the antioxidant, antibacterial, and anti-cancer activities 

of lemongrass (Cymbopogon citratus), wormwood (Artemisia absinthium), and peppermint (Mentha 

longifolia) for methanol, n-butanol, and ethyl acetate successively extracts and their essential oils 

for beneficial effects. Different extracts by using HPLC showed that lemongrass, wormwood, and 

peppermint contain many compounds of polyphenols and their essential oils were identified 

chemical composition using the GC-MS technique. The MeOH extracts have the highest 

concentration of antioxidant activities than n-BuOH and EtOAc extracts using DPPH, ABTS, and 

FRAP methods and the plant's essential oils were monitored by radical scavenging assay (DPPH). 

The lemongrass and wormwood EOs contain the highest TPC than peppermint while lemongrass 

EtOAc, wormwood and peppermint MeOH extracts contain the highest TPC. Furthermore, the 

antibacterial activites  were evaluated for all plants extracts and their essential oils against E.coli, S. 

typhimirium and S.aureus.Where The inhibitory effect of lemongrass, peppermint, and wormwood 

EOs was higher against Gram-negative bacteria while lemongrass and wormwood MeOH extracts 

had a higher inhibitory effect against S.typhimirium (26mm and 23.1mm, respectively) but 

peppermint MeOH extract showed a higher inhibitory effect against S. aureus was 15mm.The 

possible anti-cancer activity was determined in vitro against colon cancer, breast cancer, and normal 

human lung cell lines for plants methanol extract and their essential oils. Meanwhile, lemongrass, 

wormwood, and peppermint methanol extract showed the highest anti-cancer potential against the 

HCT116 cell line. But Lemongrass and wormwood EOs showed the highest anti-cancer potential 

against HCT116 was IC50=77.413 and IC50=297.5 µg/ml. Lemongrass and wormwood EOs 

effectively inhibited the HCT116 cancer cell line's growth. In conclusion, the plant's methanol 

extract and their essential oils understudy had high effective antioxidant and antibacterial activity 

and inhibited HCT116 cancer cell line growth, depending on their vital constituents. We 

recommended using these plants and their essential oils, which acts as antioxidants, antibacterial, 

and anti-cancer. 

Keywords: Anti-Cancer, Anti-Bacterial, Anti-Oxidant, Cymbopogon citratus, Artemisia 
absinthium, Mentha longifolia, Essential Oil. 



i 

CONTENTS  
 
  

    Page 
INTRODUCTION ...........................................................................  1 
REVIEW OF LITRATURE ......................................................  6 
MATERIALS AND METHODS ............................................  35 

1. Preparation of different plant extracts ..............................  37 
2. Proximate analysis ..................................................................  37 
3. Gas chromatography –Mass spectrometry analysis of 

essential oils ..............................................................................  39 
4. Determination of total phenolic compounds ..................  40 
5. Identification of polyphenols compounds of the 

extracted samples using HPLC ...........................................  41 
6. Determination of antioxidant activity...............................  41 
7. Antibacterial  activity .............................................................  44 
8. Anticancer activity ..................................................................  45 

RESULTS AND DISCUSSION ...............................................  47 
1. Proximate analysis ..................................................................  47 
2. Identification of chemical compounds of 

lemongrass,wormwood and peppermint essential oils 
by using GAS Chromatography-Mass spectrometry ..  49 

3. Determination of total phenolic compounds of 
essential oils and plant extracts ..........................................  56 

4. Differentiation and identification of tested plants 
extracts essential oils by using HPLC ..............................  59 

5. Antioxidant  activities ............................................................  62 
6. Antibacterial activity ..............................................................  72 
7. Anticancer activity ..................................................................  75 

SUMMARY ..........................................................................................  83 

REFERENCES ...................................................................................  90 

ARABIC ABSTRACT ...................................................................       

 

  



ii 

LIST OF TABLES 
 
 

No. Title Page 

1.  Proximate composition of lemongrass, wormwood 
and peppermint dry weight (g/100g) .................................  49 

2.  Mineral contents in lemongrass, wormwood and 
peppermint ..................................................................................  50 

3.  Chemical compounds of lemongrass essential oil 
identified via GC-MS technique. ........................................  51 

4.  Chemical compounds of peppermint essential oil 
identified via GC-MS technique .........................................  53 

5.  Chemical compounds of wormwood essential oil 
identified via GC-MS technique .........................................  55 

6.  Total phenolic content (TPC) of lemongrass, 
peppermint, and wormwood essential oils ......................  57 

7.  Total phenolic contents of different extracts of 
lemongrass, wormwood and peppermint .........................  59 

8.  Differentiation of polyphenols compounds of 
lemongrass extracts .................................................................  60 

9.  Differentiation of polyphenols compounds of 
wormwood extracts .................................................................  62 

10.  Differentiation of polyphenols compounds of 
peppermint extracts .................................................................  63 

11.  DPPH radical scavenging activity (%) of different 
concentrations (µg/ml) of lemongrass, wormwood, 
and peppermint extracts  ........................................................  64 

12.  DPPH radical scavenging activity (%) of 
lemongrass,peppermint and wormwood essential oil 66 

13.  ABTS radical scavenging activity of different 
concentrations (µg/ml) of lemongrass, wormwood, 
and peppermint extracts .........................................................  68 



iii 

LIST OF TABLES (continued) 

No. Title Page 

14.  Reducing power activity of the extracts of 
lemongrass, wormwood and peppermint .........................  71 

15.  Inhibition zone (mm) and the minimum inhibitory 
concentration (µg/ml) of different plants essential 
oils against indicator strains .................................................  73 

16.  The minimum inhibitory concentration of different 
essential oils (%) against indicator strains.......................  74 

17.  Inhibition zone (mm) and the minimum inhibitory 
concentration (µg/ml) of different plants extracts 
against indicator strains ..........................................................  75 

18.  Cytotoxic activity (%) of lemongrass essential oil 
against wi38, MCF-7, and HCT116 cell lines................  77 

19.  IC50 of lemongrass, wormwood and peppermint 
essential oils against wi38, MCF-7 and HCT116 cell 
lines ...............................................................................................  79 

 

 

 

 

  



iv 

LIST OF FIGURES 
 
 

No. Title Page 

1.  Total phenolic content (TPC) of 
lemongrass,peppermint and wormwood essential      
oils .................................................................................................  58 

2.  Total phenolic contents of different extracts of 
lemongrass, wormwood and peppermint .........................  59 

3.  DPPH radical scavenging activity of different 
concentrations (µg/ml) of lemongrass ..............................  65 

4.  DPPH radical scavenging activity of different 
concentrations (µg/ml) of wormwood ..............................  65 

5.  DPPH radical scavenging activity of different 
concentrations (µg/ml) of peppermint ..............................  66 

6.  DPPH radical scavenging activity (%) of lemongrass, 
peppermint and wormwood essential oils .......................  67 

7.  ABTS radical scavenging activity of different 
concentrations (µg/ml) of lemongrass extracts..............  69 

8.  ABTS radical scavenging activity of different 
concentrations (µg/ml) of wormwood extracts..............  69 

9.  ABTS radical scavenging activity of different 
concentrations (µg/ml) of wormwood extracts..............  70 

10.   Reducing power activity of lemongrassextracts ..........  72 

11.  Reducing power activity of  wormwood extracts .........  72 

12.  Reducing power activity of peppermint extract ............  72 

13.  Inhibition zone (mm) of the lemongrass, wormwood, 
and peppermint essential oils indicating the inhibition 
of the growth of the three microorganisms; (a) 
Staphylococcus aureus, (b) Salmonella Typhimirium, 
(c)Escherichia coli ...................................................................  74 

14.  Cytotoxic activity (%) of lemongrass essential oil 
against wi38, MCF-7, and HCT116 cell lines ...............  77 



v 

LIST OF FIGURES (continued) 
 

No. Title Page 

15.  
  

Cytotoxic activity (%) of wormwood essential oil 
against wi38, MCF-7, and HCT116 cell lines ............... 78 

16.  

 

Cytotoxic activity (%) of peppermint essential oil 
against wi38, MCF-7, and HCT116 cell lines ...............

79 

17.  Cytotoxic activity (%) of lemongrass methanol 
extract against wi38, MCF-7, and HCT116 cell 
lines ............................................................................................... 81 

18.  Cytotoxic activity (%) of peppermint methanol 
extract against wi38, MCF-7, and HCT116 cell 
lines ............................................................................................... 82 

19.  Cytotoxic activity (%) of wormwood methanol 
extract against wi38, MCF-7, and HCT116 cell 
lines ............................................................................................... 83 

 

 

 

 

 

 


	PART 1
	part 2 new
	مستندات
	PART 3
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	;l;;;;;'''uu.pdf
	Blank Page
	Blank Page
	Blank Page



 
 
    
   HistoryItem_V1
   PageSizes
        
     Range: all pages
     Size: 7.165 x 10.118 inches / 182.0 x 257.0 mm
     Action: Make all pages the same size
     Scale: Scale width and height separately
     Rotate: Counterclockwise if needed
      

        
     D:20211201141344
      

        
     0
            
       D:20211201141302
       728.5039
       Blank
       515.9055
          

     Tall
     1
     0
     507
     150
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CCW
     Separate
            
                
         AllDoc
              

       CurrentAVDoc
          

     Custom
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     155
     156
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 140 to page 140
     Mask co-ordinates: Left bottom (477.82 -4.59) Right top (526.26 718.03) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     477.8203 -4.5902 526.2569 718.0311 
            
                
         140
         SubDoc
         140
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     139
     f679f357-9b04-4e1b-afc2-c5534a5e8e2b
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 140 to page 140
     Mask co-ordinates: Left bottom (-3.93 -4.59) Right top (553.75 37.30) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     -3.9273 -4.5902 553.7479 37.3009 
            
                
         140
         SubDoc
         140
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     139
     edcb5323-d074-44fe-bc80-64ec013cd551
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 140 to page 140
     Mask co-ordinates: Left bottom (-10.47 -4.59) Right top (34.04 632.94) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     -10.4728 -4.5902 34.0365 632.9398 
            
                
         140
         SubDoc
         140
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     139
     5d65f2ad-80ea-447c-933b-a46ee9a07b55
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 140 to page 140
     Mask co-ordinates: Left bottom (-17.02 661.74) Right top (510.55 724.58) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     -17.0183 661.74 510.5477 724.5766 
            
                
         140
         SubDoc
         140
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     139
     4250385c-708b-444d-8c43-3aefabd6ab76
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 142 to page 142
     Mask co-ordinates: Left bottom (493.53 -4.59) Right top (519.71 727.19) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     493.5294 -4.5902 519.7114 727.1948 
            
                
         142
         SubDoc
         142
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     141
     d9d7c05a-6ad9-427d-9a6c-fc23957f438f
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 142 to page 142
     Mask co-ordinates: Left bottom (-12.89 0.98) Right top (14.87 688.86) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     -12.8854 0.9759 14.8677 688.8566 
            
                
         142
         SubDoc
         142
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     141
     69a72686-b9be-4540-8072-5ef4071f2a87
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 142 to page 142
     Mask co-ordinates: Left bottom (476.76 681.92) Right top (525.33 724.54) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     476.7588 681.9183 525.3268 724.5392 
            
                
         142
         SubDoc
         142
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     141
     024c7746-0220-45c6-9d89-c8f556af204e
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 142 to page 142
     Mask co-ordinates: Left bottom (-27.75 678.94) Right top (510.46 729.50) points
     Colour: Default (white)
      

        
     D:20211201141544
      

        
     1
     0
     -27.7531 678.9448 510.459 729.4951 
            
                
         142
         SubDoc
         142
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0k
     Quite Imposing Plus 4
     1
      

        
     139
     156
     141
     8b117945-e9b5-4330-be3b-bb134783e5f9
     1
      

   1
  

 HistoryList_V1
 qi2base





