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ABSTRACT

Different drying methods (shade, sun and electric oven at (35° and
50 C°) were studied. Percentage and composition of volatile oils and
antioxidant activity (DPPH) of marjoram and spearmint plants with using
drying method in shade gave the height mean value of DPPH% for all
experimental plants compared with other drying methods. Shade drying
generally seemed better, especially with regard essential oil and major's
compounds percentage of plants followed by drying in oven at 35°.

ADDITIONAL INDEX WORDS: Drying methods, Marjoram and
Spearmint, TCP,DPPH%, cis-Sabinene hydrate and
Carvon.
INTRODUCTION

Aromatic plants represent a renewable source of flavoring
substances, which can be used in the food,perfumery and
pharmaceutical industries.Medicinal, aromatic and herb speices from
family Lamiaceae such as spearmint (Mentha spicata), and Marjoram
(Origanum marjorana), are widely distributed in Egypt. These plants
are used as stomachic, spasmolytic, carminative, and expectorant
agents in folk medicine and in official medicine. Ethereat oils extracted
from Lamiaceae family piants can contribute the quality of food with
better odor and flavor what is consider as very important quality
parameter in food manufacturing (Kovaaevi 2001). The health
benefits of marjoram essential oil can be attributed to its properties
like analgesic, anti spasmodic, an aphrodigiac, anti septic, anti viral,
bactericidal, carminative, cephalic, cordial, diaphoretic, digestive,
diuretic, emenagogue, expectorant, fungicidal, hypotensive, laxative,
nervine, sedative, stomachic, vasodilator and vulnerary (Konstantia et.

al. 1998). ' ‘

Dry herbs have a great importance, not only for the culinary
purposes, but also for the medicinal uses (Hedrick, 1972). This the

_ most critical process in the production of dried herbs and speices. The
aim of drying is to reduce the moisture content of the product from
actively growing in the field to a level that prevents deterioration of the
product and allows storage in a stable condition. Drying is a two stage
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process: firstly the transfer of heat to the moist product to vaporize the
water in the product and secondly mass transfer of moisture from the
interior to the product surface where it evaporates. The most important
and immediate management concern is to ensure the harvested herbs
will not rot or become grossly invaded with yeasts, bacteria and mouid
{producing aflatoxins) or become contaminated by pests. This is the
start of the preservation process, which for most spice crops requires
drying that will enable the long-term crop storage and the opportunity
for further processing. In some cases, washing prior to processing is
desirable to remove field contaminants (dust, soif) using anti-microbial
solutions to reduce the microbial populatlons to a low level prior to the
drymg process.

The traditional open- sun drying that is widely used in
developing countries has major inherent limitations when trying to
preserve product quality. High crop loss and low product quality result
from inadequate drying, long drying times, fungal spoilage, insect
infestations, bird and rodent damage and contamination plus the
effects of sunlight and the weather. Even in the most favourable
climate it is often not possible to get the moisture content of the
product low enough for safe storage. In the tropics the high relative
humidity of the air prevents drying of harvested crop products during
the wet season

The traditional medicine still plays an important role in the
primary heaith care in Egypt and most Arab countries. Many herbs
and spices have been shown to contain high levels of polyphenolic
compounds with potent antioxidant properties.

Free radicals are generated by a process known as redox
cycling and they are catalysed by transition metals, to cause DNA and
RNA damage, thiol oxidation and lipid peroxidation (Halliwell and
Guttridge, 1999; Halliwell 1994). The great potential of free radicals to
react with various compounds by electron transfer, proton transfer, H-
atom abstraction or addition reaction may involved in the pathological
of various diseases (Halliwell., 1993, Havsteen., 1983). Many plant
compounds can scavenge reactive oxygen species (ROS) and
thereby directly reduce-oxidative stress (Waligren et al., 2000). Among
these, flavonoids seem to be potent candidates because they show
broad pharmacological activities and widely distributed in many edible
plants (Rice-Evans ef al., 1996). The beneficial effect of flavonoids is
mainly associated with the different various antioxidative mechanisms
-which act as enzyme inhibitor, reducing agents, trapping free radical
and by acting as iron-chelating (Bravo., 1998; Hollman., 2001).
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Phenolic compounds are well known as radical scavengers,
metal chelators, reducing agents, hydrogen donors, ‘and singlet
oxygen quenchers (Elena, ef.al2009 and Proestos, et.al.2006).
Consumption of fruits and vegetables with high content of
antioxidative phytochemicals such as phenolic compounds may
reduce the risk of cancer, cardiovascular disease and many other
diseases (Robbins, and Bean 2004).Therefore, the interest in naturally
occurring antioxidants has increased considerably for use in food and
pharmaceutical products (Djeridane, et.al.2006). In recent years, there
is a wide interest in finding natural compounds that could replace
synthetic antioxidants such as butylated hydroxytoluene (BHT) and
butylated hydroxyanisole (BHA) because of its possible toxicity and
due to a suspected action as promoters of carcinogenesis
(Namiki, 1990).

In this respect, since up to the present, there is no study on
the antioxidative activity of some aromatic plants, the aim of this study
was to investigate the essential oil percentage, chemical composition
of oil and the antioxidative activity of different drying methods of the
aromatic plants (marjoram and -spearmint) extracts as new potential
source of natural antioxidants.

MATERIALS AND METHODS
Plant material

The samples of aromatics plants (marjoram and spearmint)
were collected from Sabhia Horticulture Researches Station,
Alexandria in July.

Different methods of drying- traditional shade drying, open-sun
drying and oven drying at 35 and 50 °C to establish the effect of
drying techniques on oil content and antioxidative activity in (marjoram
and spearmint) were selected because they are most export herbs in

Egypt.

Shade drying

One kilogram (fresh weight) of each sample was used for the
experiment. The samples were evenly spread on a tray and left to dry
in the shade until constant weight( until the herbs were brittle and
considered to be dry).

Sun Drying

One kilogram (fresh weight) of each sample was used for the
experiment. The samples were evenly spread on a tray and left to dry
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in the sunshine until constant weight (until the herbs were brittle and
considered to be dry). .

Oven drying

_ Four hundred grams (fresh welght) of each sample were
packed in envelopes which were punched with holes to allow for
moisture escape. The envelopes were placed in the oven at 35 and 50
°C-and left to dry until constant weight (until the herbs were brittle and
considered to be dry).

Dry weight percentage

This may be done by taking a sample of the fresh herb prior to
its harvesting, then promptly and accurately weighing it before
carefully drying. A scientific method of establishing the dry weight is to
take the weight of the sample and continuing the drying process until
no further weight is lost. The herb can be assumed to be dry and the
percentage of water loss and thus dry welght be attained. A simpler
method is by feel and testing when any pieces in the sample break
sharply. To calculate the dry weight percentage Dry weight of herb /
wet weight of herb x 100.

Determination of radical scavenging activity (DPPH) in drying
herbs

. The ability to scavenge the stable free radical (1, 1-diphenyi-
2-picrylhydrazyl) (DPPH) was determined based on the method of
Ohinishi et al., (1994). with minor modifications. A solution of 0.2 mM
DPPH in methanol was prepared and 1 ml of this solution was mixed
with 1 ml| of extract in methanol (5 to 150 [micro]g/mi). The reaction
mixture was vortexed thoroughly and left in the dark at room
temperature for 30 min. A control sample containing the same volume
of solvent in place of extract was used to measure the maximum
DPPH absorbance. The absorbance of the mixture was measured
spectrophotometrically at 517 nm. Ascorbic acid and quercetin were
used as references. Results were expressed as percentage of
inhibition of the DPPH radical according to the following equation:

% Inhibition of DPPH = (Absorbance of control - Absorbance of
sample) x 100/Absorbance of control

Determination of total phenolic content in drying herbs

Total phenolic content (TPC) of essential oils was determined
according to the method described by Makkar et al. (1997). Four
hundred pl of sample was taken in the test tube; then, 1.0 ml of Folin—
Ciocalteu reagent (diluted 10-fold with distilled water) and 0.8 ml of 7.5
% sodium carbonate were added. After vortexing the reaction mixture,
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~ the tube was placed in a dark place for 40 min and the absorption at
765 nm was measured against a blank. The total phenolic content
was expressed as gallic acid equivalents in mg/g of methanol extract.

Essential oil analysis:

The percentage of volatile oil were extracted separately by the
hydro distillation method utilizing apparatus similar to European
Pharmacopoeia (EP).The essential oils were diluted in diethyl ether
(20 ml in 1 ml) and analyzed with GC-MS (HP 8644) with flame
ionization detector (FID) on a fused silica 132 capillary column DB-5,
25'm in length, 0.32 mm i.d., and 0.5 mm film thickness.133 Helium
was used as the carrier gas with a flow rate of 1.6 mi/min; the detector
134 temperature was 260 °C, the oven temperature was programmed
to increase from 130 to 260 °C at a rate of 4 °C/min. The split injector
was heated at 250 °C, the split 136 ratio was 15:1. Data were
processed on a DP 800 integrator. The percentage of . major
constituents were estimated by measuring the peak area of the
different compounds of the chromatogram according to Heftmap
(1967) and Gunther and Joseph (1978).Sources of the principal
components of volatile oils which used as reference for determined
essential oil of marjoram and Spearmint by GC were: Ciba Gigi, NY,
USA.

There were three replications for each specimen; all the
results obtained were statistically analyzed. The layout of the
experiment was randomized complete design (Snedecor and
Cochran, 1974).

RESULTS AND DISCUTION

Generally, data represented in Table (1and 2) and Fig.(1 and
2) showed that using drying methods in shade and oven at 35 C° gave
the highest mean value of dry weight percentage for all experimental
plants compared with other drying method. But all drying methods
gave the allowable percentage of dry weight percentage of herbs
according to Food Standards Agency (UK). Drying methods in shade
and oven at 35 C° gave the highest mean value of the total phenolic
content Also, using drying method in shade gave the same trend
(highest mean value) of DPPH%. On the other hand the decline in the
percentage of dry weight by drying methods in sun and oven at 50 C°
led to a decrease in the total phenolic content and iow percentage of
DPPH. The increase of total phenolic content led to increasing in
DPPH % , this result led to increase of anti-oxidant activity in the dry
herbs (Madsen, and Bertelsen, (1995) and Molyneux, 2004)
Comparison of essential oils percentage of marjoram and Spearmint
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by the different methods (shade drying, sun drying and oven drying
(35 and 50 C°) showed that, shade drying generally seemed better,
especially with regard essential oil percentage of plants experiment
followed by oven at 35 C° drying. This suggests that the highest in
essential oils percentage of, among others, the drying conditions as
observed in earlier studies (Osman, 2000, and Muller and Heindl
-2006).

- The chromatographic fractionation of essential oils showed
that the main compounds of marjoram oil is cis-sabinene hydrate
(21.05 — 23.21 %) , p-cymene (16.84 — 18.27%) and y-terpinene
(8.95 -10.33 %). Spearrmint oil is carvone (55.04-58.21%) , limonene
(11.93 -10.33 %) and 1,8-cineole (1.79 - 2.11%).The shade drying
gave the highest percentage at most main compounds of essential
oils. On the other hand the results indicated that using two drying
methods (shade and oven at 35 C°) gave the highest percentage of
DPPH, essential oil and most of main compounds. This can be
explained by the fact that the increases of percentage of main
compounds for most essential oils lead to an increase the percentage
of DPPH (Rice-Evans et al., 1996).
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Fig.1: Typical GC-MS Chromatogram of Marjoram oil
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Fig 2 : Typical GC - MS Chromatogram of Spearmint oil
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Table (1) Effect of different drying methods on TCP, DPPH, and
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major compounds
% of marjoram oil.
. Marjoram
o '_4 major compounds %
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Shade 12.02 23.5 38.5 1.02 | 2316 | 198 | 18.27 "3.65 | 10.33
Sun 10.22 19.7 325 0.85 21.05 1.07 16.91 3.61 9.03
3sC° . 11.95 22.3 374 099 | 23.21 | 2.01 ’ 17.90 3.71 | 10.02
j . |
50C° - 10.06 201 31.2 086 | 21.06 | 106 | 16.834 | 3.59 8.95
LCD ¢.0s 0.96 1.96 3.70 0.04 1.24 0.55 0.19 0.03 0.07

S .

** TCP Data expressed as mg of gallic acid equiVélehts perg dry weigh_t gDW).
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Table (2): Effect of different drying methods on TCP, DPPH, and
major compounds’ % of spearmint oil

Spearmint
a
] major's compounds %
Dry =] 5
methods < é =]
= 1] ) o
: ®, ﬁ g ; =3 r z
-] e —
z | & | € | ¢ 3 g Z
3 - = o -~ -]
® =) g 2 3 g g
z 3| 8| 3 3 3
4
Shade 13.02 44.7 0.91 58.21 | 211 13.28 0.24 1.4
Sun 11.48 325 0.71 55.04 | 1.82 12,01 0.18 1.11
Bc 12.95 40.8 0.89 56.37 | 199 | 12.98 0.26 1.41
50 C° 11.34 38.1 0.74 5515 | 1.79 11.93 0.17 1.09
—_—
LCD g8 1.08 3.02 0.05 1.24 0.06 0.08 0.02 0.04

** TCP Data expressed as mg of gallic acid equivalents per g dry weight (DW).

REFFERENCES

Bravo, L., (199)8. Polyphenols: chemistry, dietary sources,
metabolism, and nutritional significance. Nutr. Rev.,56: 317-
333.

Djeridane,A., M.Yousfi ,B. Nadjemi, D. Boutassouna, P .Stocker,
and N. Vidal, (2006) .Antioxidant activity of some Algerian
medicinal plants extracts containing phenolic compounds.
Food Chem. 95: 654-709.

Elena PC, Rocio J, Julio EP, Manuel A,Javier V. (2009).
Antioxidant activity of seed polyphenols in fifteen wild
Lathyrus species from South pain. LWT - Food Sci.
Technol.42: 705 - 709.

Gunther, Z., and S.Joseph, (1978). Hand Book Series in
Chromatography. CRC press, Inc.

Halliwell,B., {1993). The role of oxygen radicals in human
disease, with particular reference to the vascular System.
Haemostasis., 23: 118-126.

Halliwell, B., (1994). Free radicals, antioxidants and human
disease: curiosity, cause, or consequence Lancet,344: 721-
724.




- J. Agric. Res. Kafer El-Sheikh Univ., 37 (2) 2011 : 393

Halliwell, B. and J. Guttridge, (1999). The Free radicals in biology
and medicine, Oxford Unlversity Press, Oxford

Havsteen, B. (1983). Flavonoids, a class of natural products of
high pharmacological potency. Blochem.Pharmacol., 32
1141-1148.

Hedrick, U. (1972). Sturtevant's Edible Plants of the World. Dover,
New York, pp. 388 - 89.

Heftman, E. (1967). Chromatography. Reinhold Pub. Crop. New
York.

Hollman, P., (2001). Evidence for health benefits of plant phenols:
local or systemic effects. J. Sci. Food Agric., 81: 842-852.

Konstantla A.,A.Sivropoulou,S.Kokkini,T. Lanaras, and M.
Arsenakis, (1998) .Antifungal Activities of Origanum
vulgare subsp. hirtum, Mentha spicata, Lavandula .
angustifolia, and Salvia fruticosa Essential Oils against
Human Pathogenic Fungi”. Journal of Agrlcultural and
Food Chemistry, 46, (5) : 1739-1745

Kovaaevia, N., (2001). Folk Medicine (first edition) Faculty of
Pharmacy :University of Belgrade

Madsen, H. L., and G. Bertelsen, (1995). Spices and antioxidants.
Trends in Food Science and Technoogy, 6: 271-277.

Makkar,H;K.Becker;K,Abel and H,Pawelzik (1997). Nutrient
contents, rumen protein degradability and antinutritional
factors in some colour- and white-flowering cultivars of
Vicia faba beans. J. Sci. Food Agric. 75: 511 -20. -

Molyneux, P. (2004). The use of the stable free radical
dlphenylplcryl-hydrazyl (DPPH) for estimating antioxidant
activity. Songklanakarin J. Sci. Technol., 26, 211-219. -

Muller, J.,A. Heindl, (20086). Drying of medicinal plants, in Bogers,
R. J. (ed.). Medicinal and aromatic plants. agricultural,
commercial, ecological, legal, pharmacological and social

- aspects, The Netherlands, 237-252.

Namiki, S. (1990). Antwmdantslanhmutagens in food, Crit. Rev.
Food Sci. Nutr. 29: 273 - 90.

Ohinishi, M., H. Morishita, H. Iwahashi, T. Shizuo, S. Yoshiaki, M.
Kimura, and R. Kido, (1994). Inhibitory effects of
chlorogenic acids on linoleic acid peroxidation and
haemolysis. Phytochemistry., 36: 579-583.

Osman, Y. (2000). The possibility of production of coriander
(Coriandrum sativum, L.) under Sinai conditions. Ph. D.
Thesis, Fac. Agric., Cairo University, Egypt.

Proestos C, I|.Boziaris, G.Nychas,and M.Komaitis, (2006).
Analysis of flavonoids and phenolic acids in Greek
aromatic plants:investigation of their antioxidant capacity
and antimicrobial activity. Food Chem. 95:664 — 671.



394 Elsayed, H. Htgssein

I -

Rice-Evans, C.N. Miller,and G. Paganga, (1996). Structure
antioxidant activity relationships of flavonoids and
phenolic acids. Free Radic. Biol. Med., 20: 933-956

Robbins R, and S. Bean, (2004). Development of a quantitative
highperformance liquld chromatography—photodiode array
detection measurement system for phenolic acids.
J.Chromatogr. 1038: 97 — 105.4.

Snedecor, G, and W. Cochran. (1974). Statistical Methods. Sixth
Edition, lowa State College Press, Ames, lowa, USA.

Walgren, R.,J. Lin, R.Kinne,and T.Walle, (2000 b). Cellular uptake

' of dietary falconoid quercetin 4'-betaglucoside by sodium-
dependent glucose transporter SGLT1. J. Pharmacol. Exp.
Ther., 294: 837-843.

il pasal ) .
gLl 3 cilabiae iy (g skal) 3 o dilida cigdad 35k 2l
: Ghsdapll g g alall

Ol Cppeans Qs gl

X ,.A...i,nwm,ql_;s,..?,.wlawqu.yeul,@tmmﬁ,.a )
o S Anaky LG an - A 300 A3l (R GGV o &y plinl) g Ayplal AT gl piy LG A

Or §TO g die (el (il Gaadll 5 Jlall ) Crdaill Dilisa 5k a0
Shaliae Jaldiy (g jlaall Coy il CligSay drgiall dpuill o LN @l (A 5 4 50
o i ol cubed JBI 8 Cuiadl) 23k ahastul ogaldt pliaily (380 5 Ce IS SauSY
i,k Al diiay | g s Ciuial 3k 4 jlEe &g el @i S 5auSY) ilaliae LUk
il Sl Ay giall dpuailly (g phaall Cy M L) Aialagy Gkl Juail @y Jhl 3 Caiasl

Aygia To o o e g ol i 8y e iy 1y o) I L





