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TABLE I. contd. 

2029 

Compound I,OV-17* Fragmentation? ’ (%# 

Benzyl alcohol 
o-Methoxyphenol 
2-Phenylethanol 
Cuminyl alcohol 
Butyl phenol 
C,,H,,O phenol 
p-Tert-butylphenetole 
2,4-Ditert-butylphenol 
C,oH,,G 
C,,,H,,G 
Benzothiazole 
C,~HZ,@ 

1262 
1312 
1450 
1560 
- 

1640 
1705 
- 
- 

1475 
- 

R 0.2 
R 2.1 
R 4.0 
R 8.0 

119. 150, 135,91, 107, 150 0.1 
43, 41, 69, 117, 107, 152 1.3 

R 1.0 
R 3.1 

43, 41, 53, 81, 69, 150 Trace 
41, 43, 67, 55, 81, 152 0.6 

R 1.1 
55, 57, 163, 177, 79, 192 Trace 

* KOVATES, E. (1961) Anal. Ckem. 181, 351. 
t The five most intense fragment ion values (m/e) arranged in order of decreasing relative abundance with the 

proposed parent ion presented sixth: R means that the spectrum corresponded with literature values.3-6 
$ Percentage of total oil. 

ion values were compared with literature valuesm6 GLC retention times are presented as Kovats indices’ (It). 
Estimates of the per cent content of each component in the oil were made by peak triangulation of the maxima 
of the GLC profile trace. 

’ STENHAGFN. E.. AI~KAHAMSSON and MCLAFFFKTY. F. W. eds. (1969) Atlas of’ Muss Sprctrul Data. Interscience. 
New York. 

6 CORNU, A. and MASSOT. R. (1966) Compilatiort of Mass Sprctral Data. Heyden. London. 
’ KOVATS. E. (1961) Amd. Chrm 181, 351. 
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As a part of current studies of the essential oils of plants of commercial and economic 
importance, 1,2 the steam distillate of the whorl (bud) of corn, Zea mays L., in the mid- 
whorl stage was subjected to GC-MS analysis. 

’ MINYARD, J. P., TUMLINSON, J. H., THOMPSON, A. C. and HEDIN, P. A. (1966) J. Agr. Food Chem. 14,332. 
2 HANNY. B. W.. THOMPSON, A. C.. GIJELDNER, R. C. and HEDIN, P. A. (1973) J. Agr. Food Chem. 21, 1004. 



-____ __- 
Percentage Percentage 

IY?i 1972 Class 1971 lY72 

Hydrocarbons 4.6 
Alcohols .3,9&J 
Aldehydes 17.3 

4,s 
is.5 
I I.2 

Ketones 
E:sters 
Fthe1 LI 

An investigation of the essential oil of the corn bud resulted in the identification of 59 
components that comprise 9;l (, 7 ‘I, of the oil. The structures of I? aliphatic and aromatic 
hydrocarbons, 27 aldehydes and ketones (including isomers). 1 I alcohols and ethers and 
four formate esters were proposed. The essential oil components were analyzed during 
each of two growing seasons (Table 1). Benzaldehyde (6.3”~. 2-ethyl-I-cyclohexene-l-y] 
methyl ketone (8.3”,:,). hera-ionone (10.7:,,). nerolidol (14,9:‘J, and hrrcl-bisabolol (9Q1,,) 
account for nearly 50:!;> of the total essential oil (Table 2). These components were isolated. 
and further structural proof was obtained by IR and PMR anaIysis.3 

EXPERIMEKTAL, 

Isolution ojcot~~ hut1 oil. Twenty-live kg of corn Rhorls (var. “Dixie 55”. a double cross of MP 305 x TlOl and 
MP 31 I x MP 307) was ground :tnd immediately steam distilled in iln all glass system. The essential oil was 
extracted from the distillate with dichloromcthane and dried over anhyd. WaZSO,. and the solumt M;S removed 
under vacuum to give 3.6 g oil. Yield 0+14”,, (talc. on wet wt basis of corn \I-horl). 

Colu/rfr~ ~h~o,llrrto~,.cl/,I~~,. The o11 (09X g, with placed on ;I 2 x 35 cm calclun silicate (F‘lol-isil) (4) column in 
pentane. The hydrocarbons wcrc clutcd with ~pcnt;~ne: the carhonyls. C~ICI-s. ;~nd ether\ u lth I”,, cthcr in pcnt:tne: 

(‘ompound* 
Total 

I”,,) 

u-Trldecanc 
2.5-Dimethyldecane 
3-Methyltetradec;lne 
7-Pentadeccnc 
h-Pcntadeccnc 
Uoli:lll:tl 

Hcudecadiene 
Decanal 
Heptadecadlenc 

Undecanal 
1,‘.DimcthylnaphthaIcnc 
1,3-Dimethylnaphthalene 
2-Ethvlnaphthalene 
I-Ace;onaphthone 
2-Acetonaphthonc 
I-Methyl-2-acetonaphthone 
2.3-Dlmethoxyhcnzaldehyde 
I.l-Diphcllylethnne 

T~ctradecenal 
Tetradecanal 
Deccnyl formatr 

Phcnanthrene 
Undeql form3tc 
Undeql formate 
2.2,6-Trim~th~lcvclohesan-I-one _ , 

I300 
I320 
1540 
16S5 
171s 
1735 
1x15 
I x27 
1910 
lY75 
1900 
I Y40 
2006 
205X 
2085 
2148 
7240 
‘.%5 
2410 
7440 
2510 
2560 
2510 
7020 
1290 

57.43 1 41 . 55 > hY. .- ‘12 
57 . 33 , 71.41. 55: 212 
57.33. il. 5s. 8: 113 

.‘I. 43,4I. 55. 69: ‘12 

57, 43. -II. 55. 69; 2.~6 

170. 155. 161. 69. 115: I70 
170. 155. 169, 105. 153: I70 
155. 170. 169. 153. 157: I X1 

4-l. 195. 165. 43. 210; 210 
34. 195.33. 165. 57: 210 
1x4. 1.38. 12.92.79; I84 
5, I 
198. 44, 19’). 33. 165: 19X 
198, 97. 165. 43. 199: 198 
6 

’ ,LfIIlAKI). .I P.. Tfro>lpsox. A. C. and Hrr,~u. P. A. i 196X) J. OR/ Clwm 3.3. 000 
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TABLE 2. cont. 

Compound* I, CZOM*t Fragmentationf 
Total 

(“,:,) 

Propoxyanisole 
I-(3-Methyl-2-furyl)propane 

or 
Ethyl 3-methyl-2-fury1 ketone 
Benzaldehyde 
2-Ethyl-I-cyclohexen-l-y1 

methyl ketone 
p-Tolylacetaldehyde 
3-Phenylaldehyde 
Ct2H,,0 Ketone 
Ethylisopropyl- 

cyclohexadienyl ketone 
Vinylethylphenethyl 

ketone 
Phenylacetaldehyde 
traj1.s iso-l -Menth-5-en-2-01 

Cubenenol 
fi-Ionone 
Cyclohexaneethanol 
2-Ethylcyclohexanol 
Citronellol 
Acyclic C,, alcohol 
Acyclic C, o alcohol 
Menthol 
Benzyl formate 
Sabinol 
C, 5 Alcohol 
2-Thiopheneacetaldehyde 
Methyl 2-thienyl ketone 
5,6-Dihydro-2-pyran-2- 

carboxaldehyde 
Methyl-2-pyran-2- 

carboxaldehyde 
2,3-Dihydro-2-pyran-2- 

carboxaldehyde 
2,3-Dihydro-2-pyran-2- 

carboxaldehyde 
Nerolidol 

Indole 
3-Methylindole 
Benzothiazole 
Coumarin 

1555 41, 107,81. 151.95; 166 I.2 
1450 6 2.8 

1538 5, 7 6.3 

1618 
I670 
I677 
1788 

137, 152, 109, 123,67; 152 
134.91, 105, 119, 133; 134 
7 
28, 43,41, 69, 53; 178 

x.3 
0.9 
1.4 
4.2 

1900 43,41, 79,91, 107; 178 0.4 

1925 
1645 
1827 
2080 
1908 
1470 
1525 
1630 
1670 
1775 
1555 
1705 
1750 
1863 
1926 
2020 

1705 

1788 

2050 

2150 
2055 
2155 
1110 
1250 
1510 
1340 
1590 

41, 147,91,43, 119; 174 
6 
43, 121,93,41,91; 154 
161,41, 105, 119,93; 222 

81,41,91, 79, 55; 154 
41,43, 55, 69, 93; 154 

123,43,41, 55, 69; 226 
43, 55. 41, 84, 39; 126 
83, 111, 43. 55, 41; 126 

83, 55, 57, 84, 112; 112 

69,41, 86, 71, 39; 128 

28, 83, 55, 44, I I I ; I 12 

43, 111, 109,41, 137; 180 

0.6 
0.7 
0.4 
0.5 

10.7 
10.7 

1.9 
1.9 
0.9 
0.4 
2.8 
0.3 
0.6 
2.5 
0.4 
1.0 

0.4 

0.4 

0.3 

I.7 
14.5 
9.0 
@2 
0.4 
0.7 
2.6 
@2 

* Compounds preceded by parenthesis: insufficient data for assignment of isomer. 
7 KOVATS, E. sz. (1961) Analyt. Chem. 181, 351. 
$ The five most intense fragment ion values (m/e) arranged in order of decreasing relative abundance with the 

proposed parent ion presented 6th: Fragmentation data for other components is given in Refs. 3, 5-7. 

and the alcohols with 10% ether in pentane. 200 ml of each solvent mixture was used. Elution progress was moni- 
tored by silica gel TLC’and the components were located by heating the developed plate after spraying with 
3% vanillin in 0.57, concn H,SO, in MeOH. 

Analyticul CC--MS. Method 1. Each fraction from the calcium silicate column was introduced via a Watson- 
Biemann separator from a 15.24 x 0.25 m Scot silanized column coated with 20% carbowax 20 M. Carrier gas 
flow was 1.0 ml/min. N,, column temp. manually prog!amed from 130 to 150‘. The mass spectrometer was 



a double focusmg Perkm Elmer 270. Method 2. Components wcrc introduced into it Hewlett- Packard 5930’ 
quadrapole mass spectrometer from a 76.7 m x 0.076 cm capillary column coated with OV-I 7. The GLC unit 
was temperature programed from 120 to I60 at I :min; the final temp. was maintained for 60 min. Mas spectra 
were obtained at 7OeV. Material halancc measurements here obtalncd b> peak triangulation and normalizatiort 
to loo”,, 

’ Mention of a proprietary product in thlr paper docs not constitute an endorsement of this product by the 
U. S. Department of Agriculture. 

’ STtSll.AGtN. E.. .~I~KA~IALISO~. S. ,und Mc LAI f 1.K I I, E’. u’. ( IYhY) In: -Ir/tr.~ 01 .ZILISS Spi~crd L)trrcr. p. 1. Inter- 
cciencc. New York. 

” ~O\I)AKOL.I( II. t1. A.. (;IAWAKI\O. A. S.. KI \\I K. J. A Stlf-l’llAl<l). f-. W.. SIIIY(X I K. A. J. and Gl~~1.1 K’vO. 
M. A. ( 1969) J. -k/v Food C’lwm. 15. 36. 
<‘OR\II 0. and M~ssot. R. ( 1’966) In: CO~~I~J~/L~~IO~I of !\lrf,\\ .Spc~rl’~r D~iru. p. I. Hc!dcn. Pxis. 


