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ABSTRACT 
 

Experimental work was carried out at the Laboratory of the Medicinal and Aromatic Plants Research 
Department, Dokki, Giza Governorate, Egypt. The effect of different type of containers named jute, 
polyethylene bags, net (4 mesh) and card box and storage periods during 2013-2014 on dry leaves of basil plant. 
Samples were taken periodically every two months to determine the loss of leaves weight, volatile oil 
percentage and its components by GC analysis. Data showed that, the weight of dry leaves was gradually 
decreased during the storage period, also, jute and card box containers were the best containers for less loss in 
the weight of dry leaves than other containers. The reduction of oil percentage was less in jute and carton 
containers then in the two others types of containers i.e. polyethylene bags and net, also, the oil percentage was 
gradually and significantly decreased during the storage period. GC analysis of extracted volatile oil revealed 
that the values of the main components linalool, α- terpineol, 1.8 cineole, methyl chavicol and geranyl acetate 
were  decreased gradually during the storage period and jute container gave the highest values of extracted 
volatile oil component than other containers especially in the main components 
 
Keywords: Containers, storage periods, storage temperature, weight loss, volatile oil, basil plant. 

 
Introduction 
 

Aromatic plants occupied prominent economic a position because of the continuous increasing demand 
from the local and foreign markets.   

Among theses aromatic plants Ocimum basilicum L. which is one of the most important medicinal and 
aromatic plants in Egypt; its need is great  either as fresh or dry leaves for local consumption and volatile oil for 
pharmaceutical industry, therefore the economic value of basil depends upon the herb and the percentage of 
volatile oil.  

Sweet basil (Ocimum basilicum L.) is an annual herb of the Lamiaceae family. The plant is widely used in 
food and oral care products (Sajjadi, 2006). The leaves and flowering tops of sweet basil are used as 
carminative, galactogogue, stomatic and antispasmodic medicinal plants in folk medicine (Duke, 1989). The 
essential oil of the basil has been used extensively in food products, perfumery and dental products. Essential oil 
of the basil and their principal constituents were fond to exhibit antimicrobial activity against a wide range of 
gram-positive and gram-negative bacteria, yeast and mold (Suppakul et al., 2003b), also (Chiang et al., 2005) 
reported that this plant has been used as antiviral. Recent data demonstrated that treatment with 100mg/ml 
eugenol induced 100% death in Leishmania amazodensis (Ueda-Nakamura et al., 2006). The chemical 
composition of basil oil was investigated by (Marotti M. et al., 1996), (Chalachat JC, et al., 1999) and (Gang et 
al., 2001), that methyl chavicol, linalool, methyl cinnamate, methyl eugenol, eugenol and geraniol are reported 
as major components of the oils of different chemotypes of O. basilicum. 

Nevertheless basil can be kept for long periods after harvest and its quality can be reduced.  (Randhawa and 
Gill, 1995) found that delay in harvesting from vegetative stage to the complete flowering stage increased the oil 
percentage, also herb and oil yield were maximized at the complete flowering stage. Changes in oil content and 
composition were observed with progressive stage of leaves development in O. tenuforum (De and Choudhuri, 
1983). 

Dealing with the effect of type of containers and storage periods on some medicinal plants , (Guenther, 
1961) mentioned that any loss of volatile oil during storage of air dried plants material depend upon several 
factors as condition of the material, method and length of storage period and the chemical composition of oil. 

The same author on sweet marjoram stated that plant material must be stored in dry and low temperature 
atmosphere and in room free of air circulation to avoid evaporation. 

The oil content of chamomile, mint, melissa and salvia leaves was decreased to considerable high rate when 
samples were stored in papers pages (El-Zbieta and Koztowski, 1962). 
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The lowest losses in essential oil of peppermint leaves stored for 18 months in lacquered cellophane 
package of the original 3% of oil at least 2.2% remained after 10months storage, while in the other types of 
wrappings the content of essential oil dropped to 0.9-1.6% (Chinonova et al., 1969).On fennel , anise and 
caraway, the oil of anise fruits decreased during the storage period by the rate of 1% per month, however in 
caraway fruits the rate was 2.8% per month and in fennel samples it ranged from 0.01-0.15 ml per month ( Fehr, 
1980). 

Khater et al. (2002) studied the effect of storing dried damsisa herb in three types of containers namely jute, 
polyethylene bags and card box for different periods, the results showed that the different types of containers 
caused decrease in dry herb weight during storage period,  also, the content of ambrosin and damsin was 
affected due to storing period.    

Martinazzo et al. (2009) indicated that, the effect of storage in different packages on the essential oil 
content and humidity of Brazilian lemon grass (Cymbopogon citratus) leaves were studied. Lemon grass leaves 
were dried at 50o C to moisture content of 11% and stored for one year in three different plastic and paper 
packages. Oil content and its principle compounds were isolated by hydro-distillation method and analyzed by 
GC as well as GC MS every two months, the results showed a reduction in the oil content as well as a decrease 
in citral and myrcene in the plant for all packages during storage. Water concentration did not significantly vary 
during the period in the three packages. 

The aim of this work was to study the effect of type of containers and storage period on losses of dry leaves 
weight and volatile oil percentage and its components of sweet basil dried leaves. 
 
Materials and Methods 
 

This work carried out at the Laboratory of the Medicinal and Aromatic Plants Research Department, Dokki, 
Gizza Governorate, Egypt, from January 2013 to November 2014 to investigate the effect of type of containers 
and storage period on sweet basil dried leaves obtained from the Farm of Medicinal and Aromatic Plants 
Research Department, El-Qanater, Qalubia, Egypt. 

Four types of containers named jute, polyethylene bags, net (4mesh) and card box, each type was filled with 
1 kg of basil dried leaves and stored in room temperature. Room temperature was daily recorded during storage 
period. Volatile oil percentage and GC analysis were carried out before packaging. Samples were taken every 2 
months to determine the weight loss of dried leaves and volatile oil percentage as well as GC analysis was 
carried out every six months. Oil percentage was estimated according to the method described by British 
pharmacopia (1963). 

Data were statistically analyzed as split plot design, the main plot was the type of containers and sub plot 
was the storage periods.The statistical analysis of variance was carried out according to (Snedecor and Cochran, 
1990). L.S.D was used to compare between a means according to (Waller and Duncan, 1969) at probability of 
5%.  

The GC analysis of the volatile oil extracted from samples was done in the laboratory of the Medicinal and 
Aromatic Plants Research Department, Dokki, and carried out using Gas chromatography instrument estimated 
in the Medicinal and Aromatic Plants Dept. Laboratory, H.R.I., with the following specifications: DsChrom 
6200 Gas Chromatograph equipped with a flame ionization detector, Column: BPX-5, 5% phenyl (equiv.) 
polysillphenylene-siloxane 30m x 0.25mm ID x 0.25µm film., Sample size: 1μl, Temperature program ramp 
increase with a rate of 10º C / min from 70º to 200º C, Detector temperature (FID): 280 °C, Carrier gas: 
nitrogen, Flow rate: N2 30 ml/min; H2 30 ml/min; air 300 ml/min. Main compounds of the volatile oils were 
identified by matching their retention times with those of the authentic samples injected under the same 
conditions. The relative percentage of each compound was calculated from the area of the peak corresponding to 
each compound.  
 

Results and Discussion 
 
I- Effect of type of containers and storage period on the loss of weight (g) of basil plant dry leaves 
 

It was found from the data presented in Table (1) and Fig(1) that, there was significant loss in the weight of 
dry leaves in different type of containers, the best type of containers was jute followed by card box, 
polyethylene bags and net(4mesh), respectively.  

Dealing with the effect of storage periods, data in the same table indicate of that, the weight of dry leaves 
was gradually decreased during the two years (period of storage) and the differences between treatments were 
statistically significant. 

It was observed also from the same table that jute and card box containers were the best containers for less 
loss in the weight of dry leaves than other containers, these results matched with that obtained by Khater et al. 
(2002) on dried damsisa herb. 
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Table 1: Effect of type of containers and storage period on the weight loss (g) of basil plant dry leaves from January 
2013 to November 2014 

Month 
Types of  container 

Mean 
Jute  Polyethylene Net  Carton  

Jan-13 100.00 100.00 100.00 100.00 100.00 
Mar-13 99.67 98.67 99.67 99.67 99.42 
May-13 99.67 98.17 98.67 98.67 98.80 
Jul-13 99.17 97.67 97.17 98.67 98.17 
Sep-13 99.17 97.67 97.67 98.67 98.30 
Nov-13 98.67 97.67 96.67 97.67 97.67 
Jan-14 97.67 96.33 95.33 96.67 96.50 
Mar-14 96.33 95.33 94.33 95.33 95.33 
May-14 96.67 94.67 94.67 95.67 95.42 
Jul-14 95.67 93.33 93.33 94.33 94.17 
Sep-14 93.67 92.67 92.67 93.67 93.17 
Nov-14 93.67 92.67 93.33 93.67 93.34 

Mean 97.50 96.24 96.13 96.89 96.69 
L.S.D. at 0.05 
Container 0.12 
Period 0.25 
Interaction 0.51 
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Fig. 1: Effect of type of containers and storage period on the weight loss (g) of basil plant dry leaves under 

room temperature. 

 
II- Effect of type of containers and storage period on the volatile oil percentage of basil plant dry leaves 
 

Comparing the different types of containers, data in Table (2) and illustrated in Fig (2) recorded that, types 
of containers had effect on the oil percentage, the data cleared that the reduction of oil percentage was less in 
jute and carton containers then in the two others types of containers polyethylene bags and net (4mesh) and the 
differences were statistically significant. 

Data in the same table indicate that storage period had a clear effect on the percentage of oil by increasing 
the period of storage, the oil percentage was gradually and significantly decreased during the two years of 
storage. These results were in the harmony with those obtained by El- El-Zabieta B. and Kozlowski, (1962) on 
chamomile, mint, melissa and salvia and Martinazzo et al. (2009) on lemon grass. 
 
III- Effect of type of containers and storage period on the volatile oil component (%) of basil plant dry 
leaves 
 

Data presented in Table (3) and illustrated in  Figs (3-22) show GC analysis of the extracted volatile from 
basil plant dried leaves during the storage period (January 2013, July 2013, January 2014, July 2013 and 
November 2014) in different types of container. 
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Data indicated that nine components (α-pinene,  β-pinene, 1,8-cineole, linalool, α-terpineol, geranyl acetate, 
methyl chavicol, methyl cinnamate and β-caryo-phyllene) were identified in the chemical composition of 
extracted volatile oil. 

Dealing with the effect of storage period on the chemical composition of extracted volatile oil, the data 
revealed that the values of the main components linalool, α- terpineol, 1.8 cineole, methyl chavicol and geranyl 
acetate were decreased gradually during the storage period, for example linalool was 32.00% at January 2013 
and reached 25.00% in November 2014, also, α- terpineol was 31.49 % at January 2013 and reached 25.00 % in 
November 2014 in jute containers. 

As for the effect of type of containers on the chemical composition of extracted volatile oil, data presented 
in Table (3) and illustrated in Figs (3-7) generally showed that jute container gave the highest values of 
extracted volatile oil component than other containers especially the main components. 
 
Table 2: Effect of type of containers and storage period on the volatile oil percentage of basil plant dry leaves from January 

2013 to November 2014. 

Month 
Types of  container Mean 

Jute  Puolyethylene Net  Carton  
Jan-13 0.69 0.69 0.69 0.69 0.69 
Mar-13 0.69 0.69 0.68 0.69 0.69 
May-13 0.68 0.68 0.67 0.69 0.68 
Jul-13 0.68 0.67 0.66 0.68 0.67 
Sep-13 0.67 0.65 0.65 0.67 0.66 
Nov-13 0.67 0.65 0.65 0.67 0.66 
Jan-14 0.66 0.64 0.64 0.66 0.65 
Mar-14 0.65 0.64 0.63 0.65 0.64 
May-14 0.65 0.64 0.62 0.65 0.64 
Jul-14 0.64 0.63 0.61 0.64 0.63 
Sep-14 0.63 0.62 0.60 0.62 0.62 
Nov-14 0.62 0.62 0.58 0.60 0.61 
Mean 0.66 0.65 0.64 0.66 0.65 
L.S.D. at 0.05 
Container 0.02 
Period 0.03 
Interaction n.s. 

 

0

5

10

15

20

25

30

35

40

Ja
n-

13

M
ar

-1
3

M
ay

-1
3

Ju
l-1

3

Sep
-1

3

Nov-
13

Ja
n-

14

M
ar

-1
4

M
ay

-1
4

Ju
l-1

4

Sep
-1

4

Nov-
14

0.52

0.54

0.56

0.58

0.6

0.62

0.64

0.66

0.68

0.7

H. Temp.°C 

L. temp.°C

Jute

polyethylene

Net

Carton

 
Fig. 2: Effect of type of containers and storage period on the volatile oil percentage of basil plant dry leaves 

under room temperature. 
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Table 3: Effect of type of containers and storage period on the volatile oil component (%) of basil plant dry leaves from 
January 2013 to November 2014 

period Con.type 
Component 

α-
pinene 

β-
pinene 

1,8-
cineole 

Linalool 
α-
terpineol 

Geranyl 
acetate 

Methyl 
chavicol 

Methyl 
cinnamate 

β-caryo-
phyllene 

Unknown 

Jan-
13 

Jute 0.46 2.50 7.20 32.00 31.49 4.11 3.79 2.66 6.08 9.71 
P.ethyl. 0.54 2.41 8.19 32.18 30.59 2.97 6.05 3.55 5.12 8.40 
Net 0.62 2.33 6.16 32.13 29.58 5.05 5.91 4.15 5.75 8.32 
Carton 0.36 2.18 8.64 33.05 30.13 3.62 3.21 3.79 6.48 8.54 

Jul- 
13 

Jute 0.53 2.98 7.74 31.51 30.39 2.64 5.47 4.47 6.10 8.17 
P.ethyl 0.44 2.59 9.62 31.80 28.00 3.69 5.99 5.03 5.58 7.26 
Net 0.24 1.82 8.45 30.13 27.06 7.70 8.72 5.72 6.83 3.33 
Carton 0.43 2.56 9.51 29.43 29.63 5.67 4.97 4.06 5.78 7.96 

Jan-
14 

Jute 0.93 1.25 7.82 29.90 29.12 4.88 6.75 4.50 6.84 8.01 
P.ethyl. 0.38 2.37 9.38 28.33 27.13 5.98 5.78 6.49 7.28 6.88 
Net 0.36 2.17 8.78 27.80 25.24 6.40 5.43 7.72 8.61 7.49 
Carton 0.36 2.17 8.86 28.20 27.01 6.46 5.53 7.79 6.73 6.89 

Jul- 
14 

Jute 0.54 2.41 9.19 27.18 27.59 7.97 6.05 5.55 5.12 8.40 
P.ethyl. 0.36 2.18 8.64 26.05 25.13 8.62 5.21 7.79 6.48 9.54 
Net 0.24 1.82 8.45 23.13 22.06 9.70 8.72 9.72 8.83 7.33 
Carton 0.38 2.37 9.38 25.33 25.13 9.98 5.78 6.49 5.28 9.88 

Nov-
14 

Jute 0.44 2.59 9.62 25.80 25.00 8.69 6.99 7.03 6.58 7.26 
P.ethyl 0.43 2.56 9.51 22.43 22.63 9.67 7.97 6.06 8.78 9.96 
Net 0.46 2.50 9.20 20.00 20.49 8.11 9.79 8.66 9.08 11.71 
Carton 0.53 2.98 7.74 23.51 23.39 8.64 7.47 6.47 7.10 12.17 

 

 

 
Jute Net 
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Fig. 3: Gas chromatography analysis for extracted volatile oil of basil plant dry leaves in various containers 

during January 2013 
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Fig. 4: Gas chromatography analysis for extracted volatile oil of basil plant dry leaves in various containers 
during july 2013 
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Fig. 5: Gas chromatography analysis for extracted volatile oil of basil plant dry leaves in various  containers 
during january2014 
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Fig. 6: Gas chromatography analysis for extracted volatile oil of basil plant dry leaves in various containers 
during July 2014 
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Fig. 7: Gas chromatography analysis for extracted volatile oil of basil plant dry leaves in various containers 
during November 2014 
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