Iranian Journal of Field Crop Science olpl =l obls egle

Vol 49, No 1, Spring 2018 (115-123) o .
DOI: 10.22059/ijfcs.201606-654145 MFITY ) WAV ler ) 5 leds ¥ 8550

(Allium s 5 izr 25) podT 495 slez bl Slgiome (25

851 Lo 03130l gl 9 T 18 3 decm G985 Loy oo ¢ ooy i Loy e H LSl 5T !
7S (ACECR) (2 &uils sl (IBRC) 0151 (s 5 (S5 23 o 55 50 )
Slomind ) Olowind ;) pand y o821 (55,58 0aSCEls ( SLEL 09 5 Y
TS O oKisls anb gl 5 55,5LES uSils (UL FRl 5 sl 0g 8 sl (Y
7S (ACECR) 2 &ils slgx (abasd mls dnm 5 odKiaygsy o
Ol o Kin b g oo ol s 9 ST B 5wl pke eaSils (S ge 5 sk S5 5m 055 0
O/ /Y0 oy G )b =0/ F/0 A 1edly 55 oy 50)

oS>

S 5 R ol 53 310 3 gms (oS DML 036 S bl oS 5 o st 3 padl sS (YL S e sy b
o Jate (1 B 5oy S 518D (55 HLKpl olas 51 eslisl b (AIIIUM 2w 5 i 25 4 b3 p0) 68 5Lz S il
2 Kbl e sl S 5 oS Bl Sl a2y 0e GG S lel oS 5 oS o 0L s AS a5l e greieb
«(A. FiStulosum) azjly slad bl 55 o f 4 S5 1Y 5 Y8 YN A Sl 5 A plulid oS 5 VYV slind § gacme
¥ s nss Al pms s Ad gluls (A sativum) . 5 (A ampeloprasum) &K e 5 «(A. iranicum) S s 5
55 U Jms g =Y 65 b g 5 5 5 (/F9) Al g 65 ST g A, Tranicum s (1V8) Jslgs —¥d oV 5-F ¥ )
Al iS S 50 WAYL) Jus s Al guiss 5 (Ve /PAL) dld sss T (g3 COY/FYL) s 50 Aol s 5 < AL SELIVUM & 8
A G 53 WYL Juspss Al gms 5 5 (V¥NL) S5 dold gga (VV/VEY) sl K5 5518505%0- 01 5 fistulosum
sl (ol slaaslp sl K150 gl cnl (JS 55 Hsls |25 1) S bl slacaS 5 cp jokes ampeloprasum

S A s, se 0ol kS

o b 4 i o1 S 5y S 8 olKas g g5 bl p T IS (WO 319

Evaluating essential oil composition of four Allium species
(Subgen. & Sect. Allium)

Elyas Aryakia*", Hamid Reza Karimi?, Mohammad Reza Naghavi®, Najmeh Yazdanfar * and
Seyed Abolhassan Shahzadeh Fazeli*®
1, Iranian Biological Resource Center (IBRC), (ACECR), Tehran
2, Department of Horticulture, Faculty of Agriculture, Vali-e-Asr University of Rafsanjan, Rafsanjan
3, Department of Agronomy and Plant Breeding, College of Agriculture and Natural Resources, University
of Tehran, Karaj
4, Iranian Institute of R&D in Chemical Industries (ACECR)
5, Department of Molecular and Cellular Biology, Faculty of Basic Sciences and Advanced Technologies in
biology, University of Science and Culture, Tehran, Iran
(Received: June 28, 2016- Accepted: September 10, 2016)

ABSTRACT

Is spite of wide uses of the Allium leaves, there are paucity of information about the composition of
essential oils in the fresh leaves. In this study, composition of essential oil is evaluated in four species of
the genus (Subgen. & Sect. Allium) using gas chromatography mass spectrometry (GC-MS). The results
showed that the quality and quantity of the essential oil compositions were different in the studied
species. Totally, 127 compounds were detected, among those, 68, 21, 29, 31 were found in A. fistulosum,
A. iranicum, A. ampeloprasum, A. sativum, respectively. The main compounds in A. iranicum were
Trisulfide, dipropyl (34%), 1,2,4-Trithiolane, 3,5-diethyl (16%) while Diallyl disulphide (46%),
Trisulfide, di-2-propenyl (11%) in A. sativum, Trisulfide, dipropyl (13.43%), Diallyl disulphide (10.38%)
and Disulfide, dipropyl (8.93%) in A. fistulosum and n-Hexadecanoic acid (11.74%), Disulfide, dipropyl
(10.38%) and Trisulfide, dipropyl (8.26%) in A. ampeloprasum. Overall, these results could be considered
in future breeding programs of Allium species.
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1. Amaryllidaceae
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Table 1. Description of the studied Allium species

Herbarium Number Species Subgenus Section
IBRC p1010736 Allium iranicum Wendelbo Allium Allium
IBRC P1010910 Allium fistulosum L. Allium Allium
IBRC P1010913 Allium ampeloprasum L. Allium Allium
IBRC P1010912 Allium sativum L. Allium Allium
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2. Hydrodistillation
3. Gas chromatography Mass Spectrometry (GC-MS)
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4. Trisulfide, dipropyl

5. 1,2,4-Trithiolane, 3,5-diethyl
6. Diallyl disulphide

7. Trisulfide, di-2-propenyl

8. Disulfide, dipropyl

9. n-Hexadecanoic acid
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Table 2. Chemical constituent of the essential oil of Allium species

Allium species (%)

IS
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< < %
<
1 3-Hexen-1-ol, acetate, (2)- 15.47 1001.68 0.203
2 Decane 15.64 1006.23 0.6846
3 1-Butanethiol, 4-(methylthio)- 16.20 1020.88 0.5418
4 Diallyl disulphide 18.73 1087.34 46.79 10.3816
5 2-Ethyl-5-chloro-1,3,4-thiadiazole 19.13 1097.92 0.811
6 2-Ethylidene[1,3]dithiane 19.19 1099.35 0.641
7 1,2-Dithiolane 19.31 1102.39 0.233 1.305 0.7424
8 Disulfide, 1-methylethyl propyl 19.50 1107.20 3.754 7.4183
9 Disulfide, dipropyl 19.85 1116.10 8.9311 10.3816
10 3H-1,2-Dithiole-3-thione, 4-methyl- 20.61 1135.29 0.3221
11 Thiocyanic acid, methyl ester 20.77 1139.40 0.5774
12 Trisulfide, methyl 2-propenyl 20.83 1140.89 2.604
13 2-Ethyl[1,3]dithiane 21.08 1147.24 0.1338
14 4-Heptanol, 4-methyl- 21.13 1148.53 0.051
15 Phenol, 3-methyl-4-(methylthio)- 21.91 1168.20 2.9624
16 Imidazole, 4-fluoro-2-trifluoromethyl- 21.98 1169.96 0.2826 2.8466
17 Silanol, trimethyl- 22.49 1182.88 0.5167
18 3-Vinyl-1,2-dithiacyclohex-4-ene 22.83 1191.43 2.238
19 Hydrazine, (2-methylpropyl)- 22.85 1191.89 0.594
20 Dodecane 22.94 1194.17 0.752
21 Silane, triethylmethoxy- 23.26 1202.04 0.4687
22 1,3-Dithiolane-2-thione 23.36 1204.43 0.153
23 Decane, 2-methyl- 23.48 1207.14 0.6913
24 Acetic acid, [(1-methylpropyl)thio]- 23.67 1211.35 0.1384
25 Thiazole, tetrahydro- 23.98 1218.39 0.3439
26 Methyl allylthioacetate 24.65 1233.50 0.2688
27 4,6-Dimethyl-[1,2,3]trithiane 24.67 1233.95 2.842
2-Chloro-4,6-dimethylpyridine-3-
28 carbonitrile 25.21 1246.33 1.1945
29 Ethene, tris(methylthio)- 25.62 1255.64 1.818
30 Propane, 1,2-bis(ethylthio)- 26.40 1273.22 0.4109
31 Allyl(cyclopentyloxy)dimethylsilane 27.18 1290.97 0.1305
32 2-Undecanone 27.73 1303.13 1.6759
33 Trisulfide, di-2-propenyl 27.84 1305.31 11.356
34 2-Dodecanol 28.44 1317.83 2.437
35 2-Thiazoline, 2-amino-4-imino- 28.86 1326.45 0.1513 0.9831
36 Trisulfide, dipropyl 28.90 1327.19 34.774 13.4283  8.2561
37 1,2,4-Trithiolane, 3,5-diethyl- 29.59 1341.40 16.31 8.401 6.8974
38 Benzoic acid, 3,4,5-trihydroxy- 31.25 1375.75 0.671
39 Acetic acid, trimethylsilyl ester 31.53 1381.40 0.9966
40 5-[5-Methylfurfuryl]hydantoin 31.99 1390.99 0.2329
41 Tetradecane 32.09 1393.01 0.406
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N-Ethyl trimethylenediamine
Thiopropionamide

Silane, trimethyl(3-methylbutoxy)-
Propanoic acid, 2-chloro-, 2-propeny! ester
4-Dodecanone
5,6-Dihydro-2,4,6-triethyl-4H-1,3,5-
dithiazine

3-Buten-2-one, 4-(2,6,6-trimethyl-1-
cyclohexen-1-yl)-, (E)-

2-Tridecanone

2-Tetradecanol

Tetradecanal
1-(Methoxymethoxy)-3-methyI-3-
hydroxybutane

Tetrasulfide, di-2-propenyl
3-Ethyl-2-methyl-1-heptene

Propane, 1-(methylsulfinyl)-
Cyclopentanol, 1,2-dimethyl-3-(1-
methylethenyl)-, [1R-
(1.alpha.,2.alpha.,3.beta.)]-
Sulfaguanidine

Silane, trimethyl[(1-methylnonyl)oxy]-
Cyclopentene, 3-methyl-3-
(trimethylsilyl)acetyl-

Oxalic acid, bis(trimethylsilyl) ester

: 1-(2-Ethyl-[1,3]dithian-2-yl)-3-methyl-
butan-1-ol

2-Pentanone, 5-(trimethylsilyl)-
Octanoic acid, 7-oxo-, trimethylsilyl ester
Thiazole, 5-methoxy-

Propanamide, N-methyl-
2-t-Butylpentanoic acid, methyl ester
3,6-Dioxa-2,7-disilaoctane, 2,2,4,7,7-
pentamethyl-

2H-Thiopyran-3,5-diol, tetrahydro-4-nitro-
, monoacetate (ester), [3S-
(3.alpha.,4.beta.,5.alpha.)]-
3(2H)-Furanone, 2-hexyl-5-methyl-
1-Butyne, 1,1'-thiobis-
2,5-Cyclohexadiene-1,4-dione, 2-hydroxy-
5-methyl-

2-Pentadecanone

Cyclododecanol

2-Oxazolidinethione

Carbamodithioic acid, acetyl-, methyl
ester

N-Methoxy-N-
methylamonodifluorophosphine
Butane, 2-phenyl-3-(trimethylsilyloxy)-
3,27-Dioxa-2,28-disilanonacosane,
2,2,4,28,28-pentamethyl-

3-Octanol, 3-methyl-

Benzene, 1-(chloromethyl)-2-nitro-
4-Amino-dl-phenylalanine
S,S'-Trimethylene
bis(methanethiosulfonate)

Cyclic octaatomic sulfur

2-Propenoic acid, 3-(2,2-dimethyl-1,3-
dioxolan-4-yl)-, methyl ester, (s)-
Hexadecanoic acid, ethyl ester
3,26-Dioxa-2,27-disilaoctacosane,
2,2,4,25,27,27-hexamethyl-
n-Hexadecanoic acid
Bicyclo[2.2.1]hept-2-ene-5-yl, vinyl
ketone
2,6,10,14,18,22-Tetracosahexaene,
2,6,10,15,19,23-hexamethyl-, (all-E)-
Heneicosane

1,19-Eicosadiene

Phytol

Sulfurous acid, octadecyl pentyl ester

Y Jgaz aslol
32.80 1407.17
34.42 1438.64
34.85 1447.08
35.07 1451.30
36.65 1482.02
37.07 1490.15
37.45 1497.68
38.14 1510.64
38.71 1521.49
38.96 1526.19
39.21 1531.03
39.80 1542.11
39.90 1544.08
40.47 1554.72
40.81 1561.23
41.13 1567.33
41.79 1579.85
41.93 1582.43
42.16 1586.83
42.40 1591.38
42.59 1594.96
42.81 1599.06
43.26 1607.63
44.82 1637.52
45.41 1648.76
45.65 1653.19
45.86 1657.34
46.06 1661.18
46.79 1675.09
46.84 1675.98
48.38 1705.51
49.19 1721.18
49.50 1727.20
52.46 1784.82
52.63 1788.19
53.14 1797.98
53.29 1800.88
54.35 1822.28
55.86 1852.75
57.54 1886.66
57.59 1887.59
59.56 1939.82
60.46 1966.03
61.24 1988.94
61.31 1991.07
61.79 2011.19
62.23 2038.91
62.91 2082.78
62.99 2087.71
63.15 2098.13
63.27 2107.56
63.48 2126.08

7.326

0.753

2.213

4.797

0.654

0.273

1.864

1.451

0.069

0.362
0.145

0.273

2.082

0.8882
1.364

0.3652
0.2064
0.131

0.9093
0.2794
7.1864
2.9052
0.1657
0.1837

1.286

1.2603

5.6927

1.5565
1.0742

5.0599
0.4658

0.2228

0.2312
0.2903

0.8627
0.2992
0.2189
0.2075

0.8399
0.1371
0.5415

1.4872

0.4701

0.4779

0.5028

4.193

2.5577

8.8145

0.5924

4.812
2.3058

0.6131

6.9664

11.7428

0.428
2.215

1.1335

\Y-
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5-Keto-2,2-dimethylheptanoic acid,
94 ethyl(ester) 63.49  2126.76 0.8799
95 Glyodin 63.75 2149.06 0.2699
96 9,12-Octadecadienoic acid, ethyl ester 63.80 2154.19 0.081
2(3H)-Benzofuranone, 3a,4,7,7a-
97 tetrahydro-3a-methyl- 63.87 2159.87 0.2928
9,12,15-Octadecatrienoic acid, ethyl ester,
98 (2,2,2)- 63.93  2165.01 0.508
99 Bicyclo[2.2.1]heptan-2-ol, acetate 64.14 2183.52 0.576
100  Tritetracontane 64.22 2190.01 0.191
101  Undecane 64.40  2207.50 0.2803
102 Tricyclo[5.2.1.0(2,6)]dec-3-en-10-ol 64.62  2229.38 0.2893
103 Z,E-2,13-Octadecadien-1-ol 64.69  2236.41 0.5689
104  2,6,10-Dodecatrien-1-ol, 3,7,11-trimethyl- ~ 65.04 2271.57 0.5138
105  Tricosane 65.30 2298.12 0.2706 1.5385
106  E-8-Methyl-9-tetradecen-1-ol acetate 65.34 2301.85 0.354
107  12-Methyl-E,E-2,13-octadecadien-1-ol 65.41 2309.83 0.5076
108  Tetracosane 66.21 2397.11 4.359 8.141 1.145
Phenol, 6-methyl-2-[(4-
109  morpholinyl)methyl]- 66.46 2424.52 0.393
110 Estra-1,3,5(10)-trien-17.beta.-ol 66.49 2427.40 0.2139
111 13-Tetradecen-1-ol acetate 66.85 2466.56 0.092
112 1,37-Octatriacontadiene 66.92 247411 1.218
9,19-Cyclolanostan-3-ol, 24,24-
113 epoxymethano-, acetate 67.14 2497.91 1.148
114  Eicosane, 10-methyl- 67.16 2500.72 1.1456
115  Pentacosane 67.17 2501.92 0.254 0.8235
Pregnan-18-oic acid, 20-hydroxy-,
116  .gamma.-lactone, (5.alpha.)- 67.35 2528.79 2.135
117 Heptacosane 67.55  2560.49 2.259 0.1562
2-(2-Phenoxythiinyl)imidazolo[1,2-
118  a]pyridine 67.75 2590.71 451
119  Eicosane 68.14  2694.67 0.955 0.5223
Phthalic acid, cyclohexylmethyl 2-pentyl
120 ester 68.37 2708.74 4.876
121 Octadecanal 68.74 272418 0.755
122 Oxirane, heptadecyl- 69.38 2750.87 0.408
123 1H-Indole, 5-methyl-2-phenyl- 69.48 2755.04 0.743
124 Pentadecane, 8-hexyl- 70.24 2786.24 0.503
125  Cyclopentadecane 70.35 2791.06 0.066
126  Hexadecane 72.08 2844.33 1.0753
127  Oxirane, heptadecyl- 72.87 2867.70 0.379

A. L
, Retention time,

B ..
; Retention index.
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16. B-myrcene

17. B-phelandrene
18. Isocaryophyllene
19. Caryophyllene
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11. Chemotaxonomy
12. Calystegines

13. Convolvulaceae
14. Flavonoids

15. Asteraceae
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