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Study of the effects of Trigonella foenum graecum and Elettaria cardamom
against Tribolium Castaneum

Manal Dheyaa' Mohammed*, Ahmed Ali Eissa’, Raghad Dhiyaa' Abduljaleel?
'College of Science, Tikrit University, Tikrit, Iraq
“College of Science, Al Mustansiriya University, Baghdad, Iraq

Abstract

Oils were extracted from seeds of Trigonella foenum graecum as well as from
seeds of Elettaria cardamomum, then separated and characterized by Gas
Chromatography  with Mass spectra GC/MC twelve different compounds of
Trigonella foenum graecum oil were identified, the highest rate was for the
compound 9, 12-Octadecadienoic acid (Z,Z) which was found with rate of 38.97
«%then accompanied with 31.85% of 9-Octadecenoic acid (Z)-, methyl ester.

On other hand fifty four (54) different compounds were separated from fixed oils
of Elettaria cardamomum , the highest rate for the compound 3-Cyclohexene-1-
methanol, .alpha.,.alpha.,4-trimethyl-, acetate which was 22.88% then the compound
Butyl 9,12-octadecadienoate with a rate of 21.22 % .

The lethal effect of oils against Tribolium castaneum was studied for several
periods, the results clarify that the oils of Trigonella foenum graecum and Elettaria
cardamomum , significant effects on insect mortality reached to (96.9 and 92.5 )%
when they were used with concentration 700 ppm after72 hours of treatment.

Keywords: Trigonella foenum graecum, Elettaria cardamomum, Tribolium
castaneum, Plant oils, GC-MS.
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dadial)

DsaallS Eadle cliia @) Alled clSHe o lgany o laghal IS ggias ) bl Wl dpdal) bl Caypes (S
Cum Gl e Aaliaal) AOlal) Wolshs Ayedall Ll ) Cogey ([1] 535 il Jai¥ls g1y Clilly asdly
Cilaxiadge [2] Galed) e ESN Zole b clilall o3 (pe pall agaelaiinly bl gl dle 3 psainally Gyl g
Aydall Claall e IS @lligh C piall aca Alad Gl (e 4rsind W yleall Clydall e waall o oLl cibilil) s3a
Uam s (e zm)Aluall Rotenon (psisg sl caall Gl (e juasd 43588 dlsa a5 Nicotine nSall Ju Jls Jual il
o8 Akl clealiiid) (e o ) cluhall e maall colsl Sl o Derris Spp uia daali A i) dladl) cilils
[4,3] @hdally aflall s by e

IS L) sy Bl 13 s ¢ [5] Allad clSpe (g 4nsat W Lgigy) 3 (3eSy bialiiouall o3gd B 5 apiull 5l )
gy Jua¥) ey IS Jane o ety Las dygall Lollee ae dalal) o Leudas Glal il e JS8 ke
syubadll Y (e Tribolium castaneum (Herbst) ¢lyeall dgaall kel s Ll 5yda axise [6] Ll e Ul
esall Al gl ) (535 Clanad) aladial Gy ld Jeaiall o120l Jiah 3 Gapalls allaally cpadallS aigatasll Cgaal) cilatial
7] Slapal) Jadl 5y8a00 8 daglaall OIS jeeda I ga Lealadinl 1SS o e Dl

) e gipas S Slen alasinly Ll Alladl) LSyl Jusdy ity Jsglly Sl Gl gy Gl ) Al Ciags
Agaall ekl eludid syl Gl ddyy g ABSH Ciliaay el
Jandl @k Alsall
Sy EC

Cipll Caaliind s Aaall )5 /el i) Cadadl) (o digd) el sl Ll ddall Cils 5 e Jpanl) 5
Glhdl JsN) e Je 400 Jesindy [8] il e slaicYU (Soxhlet extracter) culsuSull Sles alasinuly dslal
33y el 3l (gl sy s dashe daps 4240 sa A il Glall Goamall e a2 100 IS spine e
DAl Slen 233 3 60 Sla Ay (phly bina cisd Galiied) ce cuddl GRS S5 dels (20-16) G gl
Adine dalee Aala) A8 4 Dds laaayy 23 S JSG4 galdiuadl e Jsasll 235 Rotary Vaccum Jlsall )4l
- Ol Gl 35 Ba Ay A s
: GC-MS jlga daulsy 4l cygy3ll Alladl) il pall Qasidiiy Juady Jalas

Gas ALl Cilae modal) Ul Wil sises S Slen plasindy Alaill LSyl Joaby diglly Al il 35 Jilad
aladd il (9] U (e saaiaall dplll day,kl) e lalae) @llyy Chromatography — Mass Spectrometry GC-MS
Injection volume gall aas ¢ (10.25um « 30m ¢ 0.25mm <Inert.Cap 1MS Capillary column gzl 35asl)
&b Lads « 1 mi/min &l constant flow rate culll (sl Jaeas canlell 5o Carrier gas dhyaiall jghall 5 pl - 58
:Oven temperature program jall 3)) s 4s )3 daay

Oven temperature program ¢l 8))a Axd daay masy =1 Jgaa

Hold Time (min) Temperature(°C) Rate
3 100
15.00 240
15.00 280 5
15.00 300 2

LS jal) A0S0 maliyy A Basmsall Apulall GLSHll pe Ggjll (A Gpeln Al Gl pal) 5l Aladll GlSjall Cad
(NIST mass spectral search program for the NIST/EPA/NIH mass spectral library g5 e dlall
- Jleall e dawxd) version 2.0 f / 2008 and NISTO0S.LIB
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: Tribolum castaneum 3dsal) (palal) oLudis §yda du s

35 b Caadds ¢ ilaal) Galbal s8] (e ler lae b (e Agaall gl sliit Sda e Jpaall E
ok Ge 1019 Ay i e 058 4 Blegl aaaiuly cibdall Cuyy oolaiy daslad o el sl Gugay
Alad) 5 5yed Ssmse po 4elu72 300 & (=20)5)s Ay Deep—freeze sl ayyally ated) Jolll jau) ddaiall
{( B) sy clisalially sl

cn 235 (30) gy &5 I Tl e (ke 800) aass Aislas Fualay di ) 350 anssl) cha (230) sl
s oilatias an din i) e Jpmall Lpen il Gl 5 Gl gl aaly goad 5ad OS5, A5 JS )
22428 s)ha die Alala b Cljerivsa) Ciings didalae dajal Al dag ad Saly (LA (e dadady U s3a ks
11,10] 4aadU) el yliad ALalSll cyial) Cieadind asa (30-25) JS Javsll daais aue) o5 %70 Ay 4shys
D ehaadl Absal) cpadall pladid @M b gl il Ay

Gib U9 S Bde Cunmg i [12] 3 5-4 5add el iall Bha Ay 8l ALK Ghall pss
2000 <1000 ¢ 500) : a5 45l Cigil) (p 3815 s Cipiang copadall e e 2 e gsla (ae 9 k) g5
oo Sl cwll @hiall (i) (London Shandon scientific) @adall (i)l lea e.x;wi, Gslalls 232 (7000 <4000
i) ol 5aed it (S Caally Byl Aleas Cilasey ey Ko D S5 IS i 10 Case [13] pae 10 2x
LCsp iad wilun wix [14] s Alolas pladinly cdlabaall & Cgall Lygial) Gonll Cinnia dela 72 48 24 @ a;
(ALdball cpiall (e saall Caatl B S 5)

Least (L.S.D) sine (3% S8 lial alaaiuly (ANOVA) olai¥l galal ool Jilas (Baakay Lilias) bl clls
-(P< 0.05) adaal s5iuas Significant Differences
LaBlially it
ALY Cilhaay gasal) S L& sisag S Sl aliiialy AL il b GlSsal Juhy Jola

9,12 SHad & A el culdy 2-Joam Al @ls s Gy e cilite (Spe ie Wl e
9-Octadecenoic acid (Z)-, —Syall o35 % 38.97 4wy a5 A Octadecadienoic acid (Z,Z)—(Linoleic)
-yl Chromatogram ol Ssisas S Jabda gy 1-J<E <% 31.85 4wsy methyl ester(Oleic acid ester)
3-Cyclohexene-1- Syd & dus el S5 3-dsan i) Gl ) e calide 0Spe (psady dnyyl ciliad Lty
2 % 22.08 Zuiy aay A methanol, .alpha.,.alpha.,4-trimethyl-, acetate(alpha-Terpineol acetate)
Chromatogram  |Sgisas S habis meag 2-JSGlly % 21.22 4w Butyl 9,12-octadecadienoate .l
Ll
Laa o e leadl Aia 8 sagagall Ajlial) milis ) diilae GC-MS lea ddausy dlall Cugll Jilad il waen CilS
J15] s Aladll LSl o A 7 laal) (s 2asy Jasfisal) Cudall g535 padlann)

dapls ) ai(GO-MS)AS) Cask Sl Ui flay € 4y Jatll Clinia lajgls ) ol o) [16] dndp i
Dha Do Ll & Gage akiie il 3 LGl o Gl Al oda Jaxd e Sasgill 3 sanlsiall Al Syl
o il BSal) il DA e Gl 038 (et fiay L) AlaSl) Aipually il L5y el LS aa
s S a3 CSHall e ilSiall o3gd Adlasll Aaplall agd oladl & (LY Boladl) UL s3a a3 A leal)
[17] Adladll 4] 5305 GC-MS e Aol sy dumdiiiall il pall K0 Aalusal (pa Aysia
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( 7rigonella foenum graecum) Adall <l cuil Sl Sl -2 Jgaa

& 298k g (%) Lyl
L Sl , " il i)
il Sl sl i)
Bicyclo[3.1.0]hexan-2-ol, 2-methyl-5-
1 (1-methylethyl)-, 5.20 0.32 C10H180 154
(1.alpha.,2.beta.,5.alpha.)-
2 9,12-Octadecadienoic acid (Z,2)- 7.11 38.97 C18H3202 280
Bicyclo[3.1.1]hept-2-ene, 2,6-dimethyl-
3 -(4-methyl-3-pentenyl)- 12.77 1.45 C15H24 204
4 Cyclohexene, 1-methyl-4-(5-methyl-1- 12.86 0.15 C15H24 204
methylene-4-hexenyl)-
Bicyclo[3.1.1]hept-2-ene, 2,6-dimethyl-
5 6-(4-methyl-3-pentenyl)- 13.14 0.11 C15H24 204
6 2,4-Decadienal, (E,E)- 13.28 2.08 C10H160 152
7 Cedrene 13.46 0.63 C15H24 204
8 2,4-Decadienal 13.90 3.85 C10H160 152
9 6.78 Benzoic acid, 2-hydroxy-, 14.24 18.74 C14H1203 228
phenylmethyl ester
10 9,12-Octadecadienoic acid (Z,2)- 15.70 38.97 C18H3202 280
11 Hexadecanoic acid, ethyl ester 19.84 1.32 C18H3602 284
12 Kaurene 22.52 0.53 C20H32 272
100

o 2da 23.0

Trigonella  foenum graecumiial) Sl <yl Chromatogram o Sgigey S i -1 J8&
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(Elettaria caraamomum ) Jall <ls cul Sl S5l -3 Jgaa

-

) el sk <y (%) dapal) Gisy
aial) S sall S sl Al agiysal) )
1 dl-Lysine 4.63 0.05 C6H14N202 146
2 2,3-Dehydro-1,8-cineole 5.02 0.10 C10H160 152
3 Cyclohexanol, 1-methyl-4-(1- 5.12 0.02 C12H2002 196

methylethenyl)-, acetate
4 Eucalyptol 5.26 2.68 C10H180 154
5 3-Cyclohexene-1-methanol, 5.66 0.03 C10H180 154
.alpha.,.alpha.4-trimethyl-
Bicyclo[3.1.0]hexan-2-ol, 2-methyl-5-(1-
6 methylethyl)-, (1.alpha.,2.alpha.,5.alpha.)- 571 0.06 C10H180 154
7 Benzene, 1-methyl-2-(1-methylethyl)- 6.02 0.02 C10H14 134
8 2-Cyclohexen-1-ol, 1-methyl-4-(1- 6.45 0.08 C10H180 154
methylethyl)-, trans-
9 2-Pentanone, 4-hydroxy-4-methyl- 7.14 9.66 C6H1202 116
5-lodo-2,7-dioxa- .
10 tricyclo[4.3.1.0(3,8)]decane 7.65 0.03 C8H1102 :266
11 Acetic acid 8.24 4.29 C2H402 :60
12 alpha.-Methyl-.alpha.-[4-methyl-3- 8.45 0.10 C10H1802 170
pentenyl]oxiranemethanol
13 Furfural 8.65 0.05 C5H402 96
14 Terpineol, cis-.beta.- 8.79 0.08 C10H180 154
15 -alpha.-Methyl-.alpha.-[4-methyl-3- 8.91 0.07 C10H1802 170
pentenyl]oxiranemethanol
16 Ethene, fluoro- 9.13 1.23 C2H3F 46
17 2,4-Dlhydroxy—2,5;jgrr]neethyl—3(2H)—furan— 9.59 0.04 C6H804 144
18 Ethane, 1,2-diethoxy- 9.76 0.01 C6H1402 118
19 2,3-Butanediol, [R-(R*,R*)]- 9.81 0.38 C4H1002 :90
20 1,6-Octadien-3-ol, 3,7-dimethyl- 10.06 1.13 C10H180 154
21 2-Cyclohexen-1-ol, 1-methyl-4-(1- 10.13 0.01 C10H180 154
methylethyl)-, trans-
22 1,6-Octadien-3-ol, 3,7-dimethyl-, acetate 10.31 3.39 C12H2002 196
23 Cyclopentanemethanol, .alpha.-methyl- 10.59 0.18 C7H140 114
24 Carvone oxide, trans- 10.77 0.03 C10H1402 166
3-Cyclohexen-1-ol, 4-methyl-1-(1-
25 methylethyl)-, (R)- 10.98 0.48 C10H180 154
26 trans-2,7-Dimethyl-3,6-octadien-2-ol 11.26 0.08 C10H180 154
27 2-Furanmethanol 11.67 0.09 C5H602 98
Cyclohexanol, 2-methyl-3-(1-
28 methylethenyl)-, acetate, 11.79 0.10 C12H2002 196
(1.alpha.,2.alpha.,3.alpha.)-
3-Cyclohexene-1-methanol,
29 alpha, alpha. 4-trimethyl-, (S)- 12.38 0.51 C10H180 154
30 3-Cyclohexene-1-methanol, 12.48 2208 | C12H2002 | 196
.alpha.,.alpha.,4-trimethyl-, acetate
31 9,12—Octadecad|eneC);t(:e;71C|d (Z,2)-, methyl 1317 271 C19H3402 294
Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-
32 7-methyl-4-methylene-1-(1-methylethyl)-, 13.44 0.05 C15H24 204
(1.alpha.,4a.alpha.,8a.
33 p-Mentha-1,5-dien-8-ol 13.52 0.06 C10H160 152
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34 2,6-Octadien-1-ol, 3,7-dimethyl-, (2)- 14.38 0.28 C10H180 106
35 is0-Propyl 9-.cis. 11-.trans.- 14.58 1.34 C21H3802 322
octadecadienoate
36 Butyl 9,12-octadecadienoate 15.50 21.22 C22H4002 336
37 3,7-Octadiene-2,6-diol, 2,6-dimethyl- 15.75 0.31 C10H1802 170
38 Nerolidyl acetate 16.79 0.27 C17H2802 264
39 Cyclooctanone 17.21 0.12 C8H140 126
40 1-Methyl-4-(1-acetoxy-1-methylethyl)- 0.27 C12H2003 212
cyclohex-2-enol 17.53
41 2,7-Octadiene-1,6-diol, 2,6-dimethyl- 17.67 0.64 C10H1802 170
42 Thymine 17.89 1.40 C13H240 196
43 I-(+)-Ascorbic acid 2,6-dihexadecanoate 18.03 0.17 C5H6N202 126
44 I-(+)-Ascorbic acid 2,6-dihexadecanoate 18.63 16.74 C38H6808 652
45 Butanoic acid, 3-hydroxy- 19.15 0.62 C4H803 104
46 Silane, hexyl- 19.29 0.06 C6H16Si 116
4H-Pyran-4-one, 2,3-dihydro-3,5-
47 dihydroxy-6-methyl- 19.72 0.41 C6HB80O4 144
48 Acetic acid, 1-methyl-1-(4-methyl-5-oxo- 19.86 0.31 C12H1803 210
cyclohex-3-enyl)ethyl ester
49 Dodecanoic acid, Zéglt,gr-trlmethyl-, methyl 20.00 0.03 C16H3202 256
50 Glycerin 20.37 0.79 C16H3202 256
51 Hydroxy-.alpha.-terpenyl acetate 20.59 0.47 C12H2003 212
52 $-(+)-5-(1-Hydroxy-1-methylethyl)-2- 21.00 0.13 ClOH1602 | 168
methyl-2-cyclohexen-1-one
1,3,3-Trimethyl-2-
53 oxabicyclo[2.2.2]octane-6,7-endo,endo- 21.20 0.11 C10H1803 186
diol
54 Tetradecanoic acid 22.56 4.45 C14H2802 228
100.00
P — c:’m“m -
- §§j¥=$ ﬁ‘.L: s Lhe R G TR ]

Elettaria cardamomum Jill &l <3l Chromatogram o) Sgises S Jalade -2 J&
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T. castaneum iival) Gakl) s ludia $a b 45kl gl 5l
T. foenum graecum sl e

24 axy J8 A el colS Gum piiall Dl e digd) iy e ST 86 Adall gl o o4 —Jsanll il <kl
(Aelaall 3 e )%50 3 B 5850 LC50 o gtill yelaly <7000 ppm 3850 8 %79.5 dleladl) e Aol
LC50 dad cuilSy % 86.3 cuxlys dlalaall (e delu 48 aay Cisall cans Caniiyls <1400 ppmM J Lsluse oS 5pdal) aa
% 7000 ppm S5 8 JE A o) caly Gua Alelad) (e dele 72 2ay Ji8l s syl Led (900 ppm)
I asla daliy cull b saaliall l€all ) ) dpendl 038 a3y (400 ppm) LCS50 ded iy 96.9
23 Gy ¢ Bylall o oyl 8 Adled SV Gl aay 18 GC-MS Sleay capll s sie Gas el e Joan 51l
Agaall eadal) Ludid 5yda dm alull 0yl 8 Adall @) S Galiiedl G (e [18] 43 Juasile ae bl

T. castaneum igiaal cpabll cluiia Dha A (7. foenum graecum) idall ey o) )ub -4 Jsaa

LC50 (ppm) SSAY oy ) il )
7000 4000 2000 1000 500 (=)
79.5 66.8 60.7 41.4 30.2
1400 223+ 155+ 2.7+ 341+ 341+ 24
bc d e g h
86.3 70.4 67.3 52.1 46.7
900 413+ 290+ 3.67+ 2.33+ 1.69+ 48
b d d f g
96.9 85.4 79.1 69.3 59.0
400 133+ 210+ 3.01+ 3.19+ 461+ 72
a b bc d e
Jlial (s5ise Yo dygine Mg sy ale )l dglinal CiaY) @l Glangiall Ll Ko I el Gla) £ Jaedl Jidise)d S
.0.05

E. cardamomum ;)\ e
das o) ) 5-Usal Gy um sheall dinall cpalall clubin spa OIS e o8ty ) sl Jell cay Jial
J@) 385 LC50 ded culSy 7000 ppm Sl 3 79.1% culS dldaall e dele 24 any gl ) Liia 8
alaall (4o delu 48 aar Jigll il A gl Csall dnss iliass 2400 PPM I Lslose 3y8al) aca dlelaall 251 (e %504
e aell72 Hpe e Jil duwt Gliagy 1200 ppm laxie LC50 J) dad <<y 7000 ppm 385 xie 83.7%
LSl a3 g Lays - 500 ppm L laie LC50 culss 7000 ppm 385 ve 92.5% ) dlledl)
Sl Jsiwdl Sy Linoleic acid 5 alpha-Terpineol acetate aaYly cusll 1 LSl A Aledl) Akl
Aphis 3B (ye byia am maly b A OIS died) @ls Gy o e [19] &b g duhal) 038 Giy 3-Jan lgaunas

. nerij

(7. castaneum Jigaall gkl cLuiia Dl & (E. cardamomum) Jsd) ils <y 56 -5 Jgaa

LC50 (PPM) S ol i)
7000 4000 2000 1000 500 (=lw)
79.1 65.5 43.4 30.8 +21.4
2400 416+ 3.07+ 3.28+ 1.79+ 2.44 24
bc d g h i
83.7 76.3 59.9 56.1 33.2
1200 3.32b+ 441+ 1.90 + 270+ 2.66 + 48
b c e e h
92.5 80.8 70.3 +66.4 50.2
500 2,77+ 4,36 + 453+ 3.09 3.16+ 72
a bc d d f
s Yo Aygine gy dgng pie ) i L5 Lages dgliiadl Capal) cld cllangiall L)y Ko D (glaad) Gihad¥) 2 Jaeall Jidi e)d S
- 0.05 Juaa)
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Cumg ool had Al DA G syl e Sl 138 2 8, ¢ Bdall oDl 3l manll) S 1 OIS ol
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