
Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Selim et 
al., 2013 

Apostol-
ico et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico et 
al., 
2016 

Apostolico 
et al., 2016 

Apostol-
ico et al., 
2016 

Compounds Fruit 
(Iran) 

whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

α-Pinene 72.6                       

Camphene 1.1                       

Verbenene 0.9                       

Sabinene 2.6                       

β-Pinene 2.5                       

p-Cymene 0.8                     0.1 

Limonene 1.1             0.3         

Linalool 0.4             1.7         

α-Campholene-
aldehyde 

1.7                       

trans-
Pinocarveol 

2.3                       

cis-Verbenole 1.2                       

trans-Verbenole 3.9                       

Karahanaenone 0.7                       

Pinocamphone 0.5                       

Pinocarvone 0.7                       

p-Mentha-1,5-
dien 8-ol 

1.7                       

Terpineol-4 0.5                       

Myrtenal 1.0                       

Verbenone 1.8                       

Bornyl acetate 0.5                       

Dimethoxy-
butane 

  5.2                     

3,3-Dimethoxy-
2-butanone 

  0.4                     

Undecane   1.2                     

Sulfur   0.5                     

1-(4,7-Dihydro-
2-methy1-7-
oxopyrazolo 
[1,5-a]pyrimi-
din-5y1)-
methyl ester 

  0.2                     

3-Methyl hene-
icosane 

  0.6                     

2,6,10,15-Tetra-
methyl hepta-
decane 

  0.9                     

1,1,3,3,5,-hexa-
decamethyl 

  4.6                     

Chloroaniline-5 
sulfonic acid 

  0.7                     

Tetratracontane   3.9                     

Hexestrol di-
TMS 

  2.8                     

1-(3-butenyl-
thio)-2-nitro-
ethyl 

  1.9                     

Tetracosane   5.4                     
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Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 
1998 

Tahrouc
h et al., 
1998 

Tahrouch 
et al., 
1998 

Selim 
et al., 
2013 

Apos-
tolico et 
al., 2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apostol-
ico et al., 
2016 

Apos-
tolico et 
al., 2016 

Compounds Fruit 
(Iran) 

whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

1,2-Bis[1-(2-hy-
droxyethyl)-3,6-
diazahomoada-
mantantydene-9]
hydrazine 

  13.2                     

Cholestano[3,5-
c]isoquniolin-1 
‘(2’H)-one , 3’,4’-
dihydro-6’,7’-
dimethoxy 

  3.6                     

Bis[phenylsul-
fonyl]-4-trichlo-
romethylphenyl 
chloromethane 

  5.3                     

Sarreroside   2.2                     

Uridine, 5-trihex
-yl-idecafluoro 

  8.6                     

Hexatriacontane   3.7                     

Butanedioicac-
id,2,3-bis[(tert-
butyldimethylsi-
ly)oxy]-,bis(tert-
butyldimethylsi-
ly) ester 

  1.4                     

Bis[4-[4-
hydroxy]
pipperidino-3-
nitrophenyl] 
sunlfone 

  1.3                     

Timethyl(4-tert.-
butylphenoxy)
silane 

  0.9                     

Methanol,[4-(1,1
-dimethylethyl)
phenoxy]-, ace-
tate 

  11.3                     

Ergostane-5,25-
diol,3,6,12-tris
[(trimethylsilyl)
oxy]-,25-acetate,
(3β, 5α, 6β, 12β) 

  0.7                     

Alcanfor     28.2                   

n-Octyl acetate     6.7                   

trans-Geraniol     2.8                   

α-Citral     2.6                   

Geraniol-acetate     2.6                   

Eugenyl methy     9.7                   

α-Curcumene     2.1                   

Cyclohexyl ke-
tone 

    6.7                   

2(4H)-Benzofu-
ranone, 5,6,7,7a 
tetrahydro-4,4,7a
-trimethy 

    7.2                   
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Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 
1998 

Selim 
et al., 
2013 

Apostol-
ico et al., 
2016 

Apos-
tolico et 
al., 2016 

Apostoli-
co et al., 
2016 

Apostoli-
co et al., 
2016 

Apostoli-
co et al., 
2016 

Compounds Fruit 
(Iran) 

whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

Citronellyl pro-
pionate 

    2.3                   

α-Cedrol     1.4                   

Elemicin     3.7                   

Capillin     13.2                   

p-Anisaldehyde     0.4                   

6-Isopropyl-3,6-
dimethyl-2-cy-
clohexane-1-one 

    0.5                   

Germacrene D     0.2                   

1H-Cycloprop[e]
azulen-7-ol, 
decahydro-1,1,7-
trimethyl 

    8.7                   

Caryophyllene 
oxide 

    0.6                   

(Z,E)-Farnesol     0.5                   

Propylic acid       2.8-11.1 11.5 46.3             

Butanol       3.5                 

Pent-3-en-2-one       3.2-4.9                 

Butyric acid       5.0   7.5             

(E)-3-Hexenol       2.2                 

Methyl-4-methyl 
valerate 

      2.3 0.9-2.3               

(E)-2-Heptenal       1.3                 

Tiglic acid           13.6             

3-Octanone       2.3-5.3 1.7-19.2               

5-Methyltetra-
hydrofurfural 

          6.7             

(E,E)-2,4-hexa-
dienal 

      0.9-4.3                 

Caproic acid       0.6 2.6 8.9             

Aniline       7.3                 

N-Formylaniline       4.5 9.1               

Isoquinoline       1.4-6.4 3.9-4.6               

2,3-Dihydro-
benzofurane 

      12.5 0.9-51.5               

N-Acetylaniline       3.8-12.5                 

(E,Z)-2,4-deca-
dienal 

      2.8                 

Indole       1.4                 

Thymol         2.0               

(E,E)-2,4-deca-
dienal 

      5.6                 

Piperitenone         15.2               

5-Ethyldihy-
drofuran-2-one 

      0.5 4.2               

Isovanillin       1.8 2.3 13.4             

3,4-Dihydroxy-
benzene acetic 
acid 

        4.9               

β-Ionone         8.1               

Dihydroactinidi-
olide 

      0.9                 

 Bangladesh J Pharmacol 2022; 17: 124-140                                                                



Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir et 
al., 2014 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Selim 
et al., 
2013 

Apostoli-
co et al., 
2016 

Apos-
tolico et 
al., 2016 

Apos-
tolico et 
al., 2016 

Apostoli-
co et al., 
2016 

Apostoli-
co et al., 
2016 

Compounds Fruit 
(Iran) 

Whole 
plant 
(Pakistan) 

Aerial part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

6-Methyl-2-pro-
pylpyrimidone 

      3.5 5.1               

Pentadecane       0.5-1.0                 

1,2-Dihydro-
pyrin-6-one 

        2.6               

Myristic acid       4.8                 

1-Hexyl-2-nitro-
cyclohexane 

            9.1           

Z-2-Octadecen-1
-ol 

            8.1           

3,5,24-Trime-
thyltetracontane 

            7.8           

2-Octadecyl-1,3-
propane-diol 

            6.2           

E-2-Tetradecen-1
-ol 

            5.9           

11,14-Eicosadi-
enoic acid me-
thyl ester 

            5.8           

2,6,10,15-Tetra-
methyl-hepta-
decane 

            4.3           

11-Tricosene             4.1           

2-Piperidinone, 
n-[4-bromo-n-
butyl] 

            3.5           

l-(+)-Ascorbic 
acid 2,6-dihexa-
decanoate 

            3.5           

14-Heptadecenal             2.9           

E-9-Tetra-
decenoic acid 

            2.8           

1,1-Dodeca-
nediol, diacetate 

            2.6           

2-Methyl-7-octa-
decyne 

            2.4           

2,6,10,14-Tetra-
methyl-hepta-
decane 

            2.0           

E-3-Pentadecen-
2-ol 

            1.7           

16-Heptadecenal             1.6           

2-Dodecyl-oxi-
rane 

            1.4           

E-15-Hepta-
decenal 

            1.3           

Dl-3,4-Dimethyl-
3,4-hexanediol 

            1.3           

9-Octyl eicosane             1.2           

1-(1,5-Dimethyl-
4-hexenyl)-4-
methylbenzene 

            1.0           

6,10,14-Tri-
methyl-2-penta-
decanone 

            0.8           
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Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Selim et 
al., 2013 

Apostol-
ico et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apostoli-
co et al., 
2016 

Apostol-
ico et al., 
2016 

Compounds Fruit 
(Iran) 

Whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

Docosanoic acid, 
docosyl ester 

            0.7           

Taurolidine             0.7           

Heptafluorobu-
tyric acid, n-
tridecyl ester 

            0.7           

9-Ethyl-9-heptyl 
octadecane 

            0.6           

1-Pentacontanol             0.5           

4-Methyl cyclo-
pentadecanone 

            0.5           

Hexadecanoic 
acid, (3-bromo-
prop-2-ynyl) 
ester 

            0.3           

Oxirane, 2-decyl
-3-(5-methyl-
hexyl)-, cis 

            0.3           

2-Nonadecanone             0.2           

Heptadecyl ester 
heptadecanoic 
acid 

            0.2           

Eicosanoic acid             0.1           

Heptane, 4-
azido 

            0.5           

2-Acetyl-thiazole                 1.3       

Santolina alco-
hol 

                2.0       

cis-Dihydro-rose 
oxide 

                1.8       

1-Octanol                 0.7       

trans-Dihydro-
rose oxide 

                0.4       

n-Octanol                 1.1       

trans-Thujone                       0.1 

Methyl buta-
noate,3-methyl-3
-butenyl 

                2.9       

3-Decanone                 1.1       

Camphor                 2.7       

Benzene acetoni-
trile 

                1.3     2.6 

Isoborneol               0.9         

Terpinen-4-ol               0.4         

Naphthalene               0.2         

α-Terpineol               0.7         

1-Dodecene                 0.7       

(E)-Isocitral               0.7         

Methyl chavicol               1.1       0.1 

Isoquinoline               0.5         

Carvone               0.7         

Pulegone               0.5         

Cumin aldehyde                       0.1 
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Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 1998 

Selim 
et al., 
2013 

Apostol-
ico et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apostoli-
co et al., 
2016 

Apostol-
ico et al., 
2016 

Compounds Fruit 
(Iran) 

Whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

(E)-Anethol               3.7       6.9 

α-Terpinen-7-al                 2.2   1.0 0.1 

Thymol               7.0   5.1 5.0 1.8 

Dihydro carveol 
acetate 

              6.2 1.0 3.0 0.7 0.3 

Terpinyl acetate                 0.9       

4-Methoxy-
acetophenone 

              1.0         

Eugenol             5.2 17.5 17.2 17.8 13.2 69.2 

Cicloysosativene               2.3         

α-Ylangene               1.1         

Decanoic acid                 1.0       

β-Cubebene                     0.4   

n-Undecanol                 2.3       

6,8-Nonadien-2-
one,6-methyl-5-
(1-methyl-
etildene) 

              0.3         

iso-Italicene               1.1         

β-Longipinene               0.5       0.1 

Methyleugenol                 0.3       

β-Ionol                     0.7   

(Z)-Caryophy-
llene 

              2.3   0.3   0.8 

(E)-α-Ionone               0.6     0.2   

Nerol acetate                   3.7     

α-Isomethyl-(E)-
ionol 

              7         

Aromadendrene                       0.3 

Bakerol                     7.5   

trans-Cadina-
16,4-diene 

                    0.3   

9-epi-(E)-Caryo-
phyllene 

                      0.2 

α-Acoradiene               0.5         

γ-Gurjunene                     0.6   

γ-Muurolene               0.3         

(E)-β-Ionone                     0.6   

(E)-Methyl 
isoeugenol 

                0.6     0.2 

10,11-Epoxy-
Calamenene 

                    0.3   

α-Zingiberene               0.3         

γ-Amorphene               1.3       0.1 

Methyl p-tert-
buthylphenil 
acetate 

              0.3 0.8   2.0 0.2 

10-Undecenol 
acetate 

              2.0     3.6 0.1 

β-Curcumene                 1.9       

7-epi-α-Selinene               1.1         

 Bangladesh J Pharmacol 2022; 17: 124-140                                                                



Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 
1998 

Selim 
et al., 
2013 

Apostol-
ico et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apostoli-
co et al., 
2016 

Apostoli-
co et al., 
2016 

Compounds Fruit 
(Iran) 

Whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

2E,4E-Dodecan-
dienal 

              1.2 2.1 2.0     

α-Thujaplicinol                     4.8   

Eugenol acetate                       9.0 

α-Bulnesene                     0.4   

(Z)-Nerolidol               0.5 1.6 2.5 1.3 0.1 

α-Calacorene               0.6     0.6   

Germacrene B                   2.7   0.1 

β-Calacorene                     1.8   

Dodecanoic acid                 5.9       

Spathulenol               2.0 2.3 4.2 4.0 0.2 

Caryophyllene 
oxide 

              1.7   3.8 1.7 0.8 

1-Esadecene                 1.6   0.9 0.2 

Ledol                     0.4   

β-Oplopenone                       0.1 

n-Exadecane               2.6   2.8 2.9 0.1 

Isolongifolan-7-
α-ol 

                  3.8 2.1 0.1 

Cubenol                 2.0       

Caryophylla-4
(12),8(13)-dien-
5α-ol 

                      0.1 

epi-α-Cadinol               5.3     0.9   

β-Acorenolo               1.5 2.9 7.4 2.3 0.1 

epi-α-Muurololo                       0.1 

cis-Guai-3,9-dien
-11-ol 

              0.7         

allo-Aromaden-
drene epoxide 

                    1.5   

Vulgarone B               1.4     3.7   

Cedr-8,15-en-10-
olo 

                4.1 6.0     

α-Eudesmol                 1.6       

14-Hydroxy-(Z)-
caryophyellene 

                  2.1   0.2 

n-Tetradecanol               4.8 12.3 11.3 11.1 0.3 

Elemol acetate               0.7         

epi-α-Bisabololo                 3.0 6.6     

Ciperotundone               1.6 3.0 4.6 4.1 0.1 

Eptadecane                 1.2 3.8 1.2 0.1 

Calamenen-10-
one 

                0.5 1.9     

Longifolol                 2.7       

Farnesol                     0.4   

3-Otadecine               0.3         

Farnesale                 1.0       

Santalol                     1.0   

(E)-Nerolidil 
acetate 

                    0.8   
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Supplementary Table II 

Essential oils identified (%) from different parts of Peganum harmala (Cont.) 

References Faridi 
et al., 
2012 

Afzal et 
al., 2014 

Dastagir 
et al., 
2014 

Tahrouch 
et al., 1998 

Tahrouch 
et al., 
1998 

Tahrouch 
et al., 
1998 

Selim 
et al., 
2013 

Apostol-
ico et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apos-
tolico 
et al., 
2016 

Apostoli-
co et al., 
2016 

Apostoli-
co et al., 
2016 

Compounds Fruit 
(Iran) 

Whole 
plant 
(Pakistan) 

Aerial 
part
(Pakistan) 

leaf 
(Morocco) 

Stem 
(Morocco) 

Root
(Morocco) 

Aerial 
part 
(Egypt) 

Seed 
(Algeria) 

Seed
(Egypt) 

Seed
(Libya) 

Seed 
(Morocco) 

Seed 
(Tunisia) 

Amorpha-4,9-
diene 

              0.3     1.6   

Lanceol                     1.5   

14-Oxy-α-
Muurolene 

                    0.3   
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