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Abstract: An experiment was conducted to observe the inflaeat harvest cut height on essential oil yield and
composition of sweet marjoranvigjorana hortensis Moench) cultivated in Kumaon region of western Hiaya. Three
different cuts viz. top 1/3; top 2/3 and whole plarere carried out in respective plants. Essenilajield was highest in
the top-1/3 (0.47 %) followed top-2/3 (0.38 %) amdole herb (0.33 %). A total of 35 constituentsresgnting 94.56 % -
98.31 % of the total oils were identified by GC &@-MS. The major components we@-§abinene hydrate (27.09 % -
36.0 %), terpinen-4-ol (17.16 % - 21.65 9%terpinene (5.42 % - 10.71 %), sabinene (7.34 %89 Pb), E)-sabinene
hydrate (5.79 % - 6.40 %y-terpinene (4.65 % - 6.66 %), awdterpineol (3.46 % - 3.88 %). The concentration of
oxygenated monoterpenes (63.01 % - 69.79 %) wasase with the inclusion of lower portion of theml whilst its
reverse was true for monoterpene hydrocarbons §26.8 33.56 %).
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1. Introduction 2. Experimental
Majorana hortensis Moench (Syn. Origanum 2.1. Plant material
majorana L.) commonly known as ‘sweet marjoram’ is a
perennial aromatic herb of family Lamiaceae. ihasive to Sweet marjoram M. hortensis) crop was raised

Cyprus and eastern Mediterranean countries [1].ddm@l following normal agricultural practices in the exjpeental
parts of the plant are used for isolation of esabmtl, farm of Central Institute of Medicinal and Aromagdtants
which has a lot of uses in flavour, perfumery andCIMAP), Research Centre, Purara, Uttarakhand. Sitee
pharmaceutical industry. The essential oil is elygibfor s located between the coordinate$ @8 to 3 29' N, 77
external application in bruises, sprain, stiffs gratalytic 49’ to 80 60’ E and at a height of 1250 m in Kattyur
limbs and toothache and for hot fomentation in acutvalley. Climatologically, the site falls in temp&sazone of
diarrhea. In food industry, it is mainly used aspgce in western Himalaya, with the monsoon usually breaking
sausages, but its use in baked goods, processethbégs, June and continuing up to September. The harvesias
condiments, soups, snack foods and gravies isrefsmted done in three different modes viz., top third (1/8)p 2/3
[2]. The plant is also reported to possess anteaf3], and whole herb (5 cm above the ground). The random
antioxidant [4] and antifungal properties [5, 6]hel samples of each kind were collected, pooled wilimikir
essential oil composition of marjoram has beeharvest cuts and used for study.

investigated by number of workers from differentiatrsies

[7-15]. 2.2. Essential oil extraction
The essential oil content and composition of ar@mnat
plants is influenced significantly by several fasteand Freshly harvested samples immediately subjected to

leave position on plant is one of them [16-18]hydro-distillation in a Clevenger apparatus for I3 Ifor
Consequently, it is imperative to be familiar withe extraction of essential oil. The oils were collegte
distribution pattern of chemical constituents iamilto get measured, dehydrated by anhydrous sodium sulphmate a
good vyield and quality as well. Sweet marjoram is &eptin a cool and dark prior to analysis.

commerial aromatic crop cultivated in India as waslin

other countries for dry herb or essential oil ané tb lack 2.3. Gas chromatography analysis (GC-FID)
of proper scientific knowledge there is no standaetjht
of harvesting the crop resulting in the huge vatabf the GC analyses of the oil samples was carried out on a

percentage of major and minor constituents in @ésdenil.  Nucon gas chromatograph model 5765 and Perkin-Elmer
Therefore, in present communication essentialatitained Auto XL GC equipped with Flame lonisation Detector
from top 1/3, top 2/3 and whole plant of sweet main (FID) and two different stationary phases, BP-20 (8 x
cultivated in Kumaon region of Uttarakhand have rbee0.25 mm x 0.25 pm film thickness) and PE-5 (50 th32
compared for yield and composition. mm; 0.25 pum film coating) fused silica capillarylwmns,
respectively. Hydrogen was the carrier gas at 1L.0mim.
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Temperature programming was done from°Z0- 230°C
at 4°C/min (for BP-20) and 108C — 280°C at 3°C/min
(for PE-5). The injector and detector temperaturese
200°C and 230C on BP-20 and 22fC and 300C on PE-
5 column, respectively. The injection volume wa@20uL
neat and Split ratio was 1: 30.

2.29 %, 3.46 % to 3.88 %, 0.98 % - 1.16 %,
0.13 %, 1.29 % to 1.53 %, 1.67 % to 2.61 % andetitac
0.97 %, respectively in different harvesting modéde
concentration of these compounds was higher in evhol
herb as compared to top 1/3 and

21.65 %, 5.42 % to 10.71 %, 4.65 % to 6.66 %, VOB

0.1@0%

top 2/3 portigns.

variability of oil compounds is known to occur ihet

2.4. Gas chromatography - mass spectrometry
(GC-MS)

sweet marjoram\(. hortensis).

GC-MS recorded on a Perkin Elmer Auto System XL
GC and Turbo Mass Spectrometer fitted with fusdidasi

capillary column, PE-5 (50 m x 0.32 mm, film thiglgs TABLE 1.

0.25um). The column temperature was programmed@00 hortensis under different methods of harvesting

- 280°C at3°C /min, using helium as carrier gas at constant

pressure of 10 psi. MS conditions were: El modeeY0Q

ion source temperature Z&D

2.5. Idenntification of components

The identification was done on the basis of retenti

time, retention indices, MS Library search (NIST &

WILEY), n-alkane (G-C,;) hydrocarbons pattern (Nile,

Italy) and by comparing mass spectra with the M

literature data [19, 20]The relative amounts of individual

components were calculated based on GC peak arg

without using correction factors.

3. Results and Discussion

The essential oil yield and terpenoids compositio

family Lamiaceae even in different leaf vertica®i | 23].
This knowledge is confirmed by our experiments with

Essential oil yield and composition éfajorana

were found to vary with respect to harvest cut heig
sweet marjoram (Table 1 & Fig 1). The top 1/3 portdf

M. hortensis produced higher yield of essential oil (0.47 %

as compared to top 2/3 (0.38 %) and whole herl3(263.

This could be due to variation in essential corsteot

upper, middle and lower leaves and basipetal isereH

stem percentage. Similar variations have also begorted

in other aromatic plants of Lamiaceae [21, 22].

Thirty five compounds comprising up to 98.31 % o

the total composition were identified in the vdatils of

M. hortensis obtained from different harvest cuts. Althoug

the qualitative composition of the oils was same thare

were considerable variation in quantitative compmss.

The major components of these oils we@®-gabinene

hydrate, terpinen-4-ol,H)-sabinene hydrate, sabinere,

terpinene y-terpinene andi-terpineol. The amount ofZ}-
sabinene hydrate [Ej-sabinene hydrate3-caryphyllene,

camphor, E)-piperitol and geraniol was found to vary from

27.09 % to 36.00 %, 5.79 % to 6.40 %, 1.26 % t® 24

trace to 0.31 %, 0.17 % to 0.24 % and 0.15 % t& 0%
respectively with the maximum in top 1/3 portion.

However, the percentage afpinene (1.19 % - 1.38 %),

sabinene (7.34 % - 7.89 %), 1,8 cineole (0.16 %67 06)

Compound (%) RI? [ RI A B C
a-Pinene 1026| 935 1.19 1.38 1.27
Camphene 1065 954 t t t
B-Pinene 1105 980| 0.12| 0.100 0.13
Sabinene 1119 974 734 7.89 740
Myrcene 1163[ 989 1.93 222 2.2
a-Terpinene 1176 | 1021| 4.65 5.97 6.6¢
Limonene 1194 1039 1.29 1.4p 1.53
L 1,8 Cineole 1204 103 0.14 0.6/ 0.0
(2)-B-Ocimene 1210 1043 t - t
y-Terpinene 1238 1062 7.8 5.4p 101
tdS  (E)-pB-Ocimene 1244 1047 t t t
p-Cymene 1271 102% 0.79 04y 096
a-Terpinolene 1278 109 1.67 2.3b 2.61
3-Octanol 1394 1001 t t t
1-Octen-3-ol 1411 978 t t 0.97
(E)-Sabinene hydrate 146 1068 6.40 6.p8 5]79
a-Bourbonene 1524 - t t t
N Camphor 1527 1144 0.31 t t
(2)-Sabinene hydrate 155 1097 36.p00 33112 27.09
Linalyl acetate 1561 1257 0.9 0.8¢ 1.16
(E)-p-Menth -2-en-1-ol 1568 11438 t t t
Bornyl acetate 158§ 128p t t t
B-Caryophyllene 1594 1419 1.6 1.26 1.5
Terpinen-4-ol 1601 1177 18.1p 17.16 21B5
4-Terpenenyl acetate 162 - 0.10 ] !
(2)-p-Menth -2-en-1-ol 163§ 1124 271 323 048
(2)-B-Terpineol 1641 - t 0.17 0.1d
(E)-Sabinyl acetate 165 - 0.24 0.17 0.23
a-Humulene 1669 146 - t t
(E)-Piperitol 1672 1210 0.24 0.1} 0.2p
a-Terpineol 1702 1184 3.46 3.54 3.88
(2)-Piperitol 1743| 1194 0.23 0.2] 0.3p
Geranyl acetate 175 1373 0.12 0.36 0.38
Geraniol 1830 1237 0.65 0.1% 0.16
Caryophyllene oxide 199 1584 t t t
Class composition
Momoterpene 26.86| 27.23| 33.5¢
hydrocarbons
Oxygenated monoterpends 69.7/9 66|07 63.01
Sesquiterepene 1.66 1.96 1.65
hydrocarbons
Oxyg'enated ¢ ¢ ¢
sesquiterpenes
Total identified 98.31] 94.56¢ 98.2p
Essential oil yield (%) 047 | 038 | 0.33

and @)-p-menth-2-en-1-ol (0.48 % - 3.23 %) was found to
be higher in top 2/3 portion of marjoram plant.rtRar, the
percentage of terpinen-4-oly-terpinene, a-terpinene,
B-myrcenea-terpineol, linalyl acetatd-pinene, limonene,
a-terpinolene and 1-octen-3-ol is ranged from 174 &o

10

A =Top 1/3; B = Top 2/3; C = Whole herbRetention indices on
polar column (BP-20¥ Retention indices on non-polar column
(PE-5); t=trace (<0.1%)

BUPT



Chem. Bull. " POLITEHNICA" Univ. (Timisoara)

Volume 55(69), 1, 2010

,,,,,,,,,

Figure 1. Distribution of terpenoids in differerdrgons ofM. hortensis

. 1
The oxygenated monoterpenes which constltuteé

major portion of the marjoram oil was decreasedatols
base of the plant, while monoterpene hydrocarbdms,
second major group of compounds were found to aszre
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