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ABSTRACT 
 

 Fresh culinary herbs are one of the fastest growing markets for gourmet 
production on a world wide scale. Some herbs are sold fresh rather than dry because 
they do not retain their flavor when dried.  Rosemary (Rosmarinus officinalis L.) plant 
is an important aromatic culinary herb. Essential oil of rosemary is considered one of 
the strongest natural antioxidants. A study was carried out during two successive 
summer seasons 2006 and 2007, at the Post Harvest Lab in the Vegt. and Floric. 
Dept., Fac. of Agric., Monsoura Univ.  

This part (II) aimed to investigate the effect of cold storage temperatures and 
different packaging materials on the essential oil percentage and composition of fresh 
rosemary herb and the changes that took place during storage until the end of their 
shelf life as fresh herbs. Fresh rosemary herbs were packaged in nine different 
packaging materials: Butter bags (P1), Cellophane bags (P2), Nylon bags (P3), 
Polyethylene bags (P4), Aluminum foils (P5), Aluminum plates covered with foil (P6), 
Aluminum plates covered with plastic film (P7), Foam plates covered with foil (P8), 
Foam plates covered with plastic film (P9), and then stored at (1, 3, and 5 °C) for 6 
weeks. Gas Liquid Chromatography (G.L.C.) analysis was carried out in second 
season summer 2007 to compare between the composition of the oil of the freshly 
harvested herb and the of oil of herbs packaged in Aluminum plates covered with foil 
(the package that gave best marketability for fresh herb shown in Part 1) after one and 
three weeks of storage under the three cold storage temperatures.   

The results showed that the essential oil percentage of the herb increased with 
increasing the length of the storage period. Oil percentage in herbs stored at 3 °C was 
superior to those stored under the other two temperatures in both seasons. Herbs 
kept in Butter bags (P1) had maximum oil percentage until the second week of 
storage.  Cellophane bags (P2) were the highest in the fourth week of storage, while 
at the fifth week of storage; Foam plates covered with foil (P8) was the highest.  At the 
end of six weeks of storage at 3 ͦ C only Aluminum plates covered with foil (P6) and 
Aluminum foils (P5) were marketable in both seasons, but (P6) had higher oil 
percentage than (P5).   

GLC analysis identified 14 compounds constituted 88.8 % of the essential oil of 
rosemary fresh herb after harvest (control). The identified compounds included seven 
hydrocarbons forming 57.25 % and seven oxygenated forming 31.55 % of the total 
compounds. Hydrocarbons were α- pinene (11.93 %), β- pinene (7.01 %), limonene 
(3.01 %), ρ- cymene (10.11%), camphene (7.94 %), γ- terpinene (9.23 %), and          
α- terpinolene (8.02 %).  Oxygenated compounds were 1,8 cineole (7.27 %),  linalool 
(6.79 %), verbenol (1.94 %), borneol (3.83 %), thymol (4.47 %), camphor (2.3 %), and 
terpineol (4.95 %). The total percentage of hydrocarbons and oxygenated compounds 
decreased after storage compared with the control.  The total percentage of each of 
hydrocarbons and oxygenated compounds were higher at 3°C than those at either 1 
or 5 °C at the two comparable storage periods.  At a storage temperature of 3°C, all 
hydrocarbons had higher percentages after one week of storage than after three 
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weeks of storage, except for β-pinene and limonene, while all oxygenated compounds 
had higher percentages after three weeks of storage than after one week of storage, 
except for thymol and terpineol.  

 

INTRODUCTION 

Rosemary, Rosmarinus officinalis L., Fam. Lamiaceae (Labiateae), is a 
common plant of the Mediterranean coastland, Portugal, and Spain (Keville, 
1999). The prime effectiveness of this herb is culinary rather than medicinal.  
As a medicinal herb, it has been considered a digestion aid, an astringent, a 
diaphoretic, and a tonic (Chiej, 1984).  

The oil of rosemary is found in the leaves and flowers, and its yield 
varies from about 0.725 % in summer to o.435 % in winter.  The components 
of rosemary oil are α-pinene, β-pinene, limonene, cineole, camphor, borneol,  
ρ-cymene, linalool, terpineol- 4ol and caryophellene (Panda, 2000).  

Giese (1994) reported that the chief sources of flavor in many spices 
are oils that volatilize at low temperatures. Most spices contain between 0.5  
and 3.0 % volatile oils. Mae (2004) mentioned that essential oils are volatile 
at room temperature and will eventually evaporate, and that when a ground 
spice is exposed to air, bright light or heat, the concentration of oil is 
diminished and the spice looses its flavoring ability.   

 Herbs can be packaged in bags designed to minimize water loss and 
store refrigerated (Bhide, 2006). When herbs are packaged this way, it is 
particularly important to maintain constant temperatures, to reduce 
condensation inside the bag and the consequent risk of fungal or bacterial 
growth (Cantwell, 1992).   Most fresh herbs of the Labiate's family keep well 
when packed in cartons lined with folded perforated polyethylene (PE), in 
which water loss, leaf abscission and decay are minimal (Aharoni  et al., 
1993).  The salad mix contained the leafy herbs was stored at 0ºC, 5ºC, or 
10ºC for 14 days in perforated or non perforated BOPP bags (Tomkins and 
Chennel, 2000).  Lamberti and Escher (2007) reported that Aluminum foils is 
an important material in laminates and has wide application in food 
packaging. Its barrier function against the migration of moisture, oxygen and 
other gases, and volatile aroma, as well as against the impact of light is 
generally higher than any plastic laminate material.  
      The length of storage affected the essential oil content and composition of 
many medicinal and aromatic plants (Baritaux et al., 1992). These changes 
depend on condition of plant material, method and conditions of drying and 
storage (i.e. temperature and humidity), (Joyce and Reid, 1986), and the 
chemical composition of the essential oil (Paakkonen  et al., 1990).  Singh et 
al. (1994) also reported that the storage period length affected the 
percentage of Cymbopogon essential oil and the relative percentages of its 
constituents. 

Most herbs such as thyme, oregano, rosemary, sage, mint, and marjoram 
retain good visual quality after being held up to 4 weeks at 0°C., while basil 
suffers from chilling injury, including loss of flavor, after 5 to 7 days at 7.5 °C, 
and after only 2 days at 2 °C (Cantwell and Reid 1993). Kmiecik et al. (2001) 
found that the content of volatile oil of dill was reduced by 53 - 55 % after    
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14 days of storage in the cold room at 1 ºC. Xuetong and Sokorai (2002) 
mentioned that the most amount of aldehydes in fresh cilantro leaves oil 
(Coriandrum sativum L.) peaked at 3 days and then decreased afterward 
during storage at 3 °C.  

The objective of this study was to investigate the impact of cold storage 
on production of essential compounds after packing in different packing 
materials as well as during a 6 weeks storage periods. 
 

MATERIALS AND METHODS 
 

The present study was carried out at the Post harvest lab in the Veget. 
and Flor. Dept., Fac. of Agric Monsoura Univ. during two successive summer 
seasons (2006) and (2007).    

Plant samples of Rosemarinus officinals L., (rosemary) were taken 
from mother plants grown in the Medicinal and Aromatic Plants Farm.  
Rosemary plants were harvested on the first week of July in both seasons. 
Early in the morning and before harvesting, plants were gently washed in the 
field with a water hose to remove the field dust off the plants. Two hours later, 
plants were harvested by cutting the herb 10cm above soil surface without 
bruising or injuring the leaves and stems.  The cut herbs were carried to the 
lab and placed on tissue paper for one hour to cool down and fanning before 
storage. Five samples were taken randomly from the leaves for oil 
percentage determination at the time of harvest (control).  Fresh herb 
samples (50g each) were weighed and packaged in nine different packaging 
materials: 
 
1-Butter bags (P1).  2-Cellophane bags (P2). 3-Nylon bags (P3)  
4-Polyethylene bags (P4). 5- Aluminum foils (P5)   
6- Aluminum plates covered with foil (P6)     
7- Aluminum plates covered with plastic film (P7)     
8- Foam plates covered with foil (P8)   
9- Foam plates covered with plastic film (P9)   

The first four treatment (P1, P2, P3, and P4), bags were perforated to 
airing. As mentioned in Part 1, the different packages were divided into four 
groups; the first group was left in the lab at room atmosphere, while the other 
three groups were placed inside refrigerators and stored at three different 
temperatures (1, 3 and 5 °C). The samples were examined every week until 
the end of the shelf life of the herb. In Part 1, during weight loss of herb and 
chlorophyll content were measured weekly for comparison with control 
samples which left at room atmosphere storage periods. In this Part, the 
essential oil percentage was first determined for the fresh herb immediately 
after harvest (control), and later each week for the herbs placed in cold 
storage until the end of the shelf life of all packages. Essential oil components 
were measured initially (immediately after packing) in the fresh samples, and 
later after 1st and 3rd week of storage.   
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Data recorded:                                                                               
1- Essential oil percentage (%): Every week, five plant samples were 

randomly taken from each packaging material under each cold storage 
temperature (1, 3 and 5 °C) (total 15 samples for each package), the 
essential oil was extracted from the fresh plant samples (50g) by hydro-
distillation using Clevenger apparatus according to methods described by 
the Egyptian pharmacopoeia (1984). The essential oil percentage was 
determined for each different package under different storage 
temperatures weekly after storage until the end of the shelf-life of each 
treatment. 

2- Gas Liquid Chromatography (G.L.C.): In the second season, based on 
the results of shelf life of the two seasons.  The oil of fresh herbs 
packaged in Aluminum plates covered with foil P6 stored in (1, 3 and 5 °C)  
after one and three weeks of storage, in addition to the oil of the fresh 
control herb were subjected to GLC analysis at the Central Laboratory of 
Cairo Univ. The relative retention time (RT) of each peak was compared 
with the reference authentic sample to identify the unknown samples. The 
quantitative estimation for each component was based on the peak area 
measurement by triangulation (Guenther and Joseph, 1978).     

Experimental design 
The experimental design was factorial experiment in complete 

randomized blocks design with three replicates, each replicate contained 
fifteen packages. All the plants stored inside nine different storage materials 
at three cold temperatures (1, 3 and 5 C) for 6 weeks storage periods. 
Statistical analysis:   

Data of the present study were statistically analyzed and the 
differences between the means of the treatments were considered significant 
when they were more than least significant differences (L.S.D) at the levels of 
5% according to Gomez and Gomez (1984).   
 

RESULTS AND DISCUSSION 
 

I. Effect of cold storage and packaging materials and their interactions 
on the essential oil percentage (%) of rosemary herb: 

 
1. Effect of storage temperature: 

Figure (1) show the changes in oil percentages of the herb stored at 
three cold temperatures (1, 3, and 5 °C) throughout the storage period 
regardless of the type of packaging material. It is clear that increasing the 
storage period resulted in an increase in the oil percentage under the three 
storage temperature.  This might be related to the fresh weight loss that takes 
place in herbs due to increasing the storage period, and thus increases the 
percentage of the essential oil.  It is also obvious that the oil % in herbs 
stored at 3 °C was superior and increased more than those stored under the 
other two temperatures in both seasons.  It was demonstrated in Part 1 of this 
research that herbs stored at 3 °C loses more weight than those stored at 
either 1°C or 5 °C. 
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Figure (1): Essential oil percentage (%) of rosemary fresh herbs stored 
at (1, 3 and 5 °C) during their shelf-life in the first and 
second seasons (2006 & 2007). 

 
2. Effect of packaging material: 

Figures (2&3) show the changes in oil percentages of the herbs 
packaged in different packaging materials stored throughout the storage 
period regardless of the storage temperature. The figures show that oil 
percentage of the herb increased with increasing the length of the storage 
period.  This is due to the decrease in fresh weight of the herb with increasing 
the storage period by losing water from the packages as demonstrated in 
Part 1 of this research. In this concern, Bhide (2006) reported that herbs can 
be packaged in bags designed to minimize water loss and store refrigerated. 
Data also show that in both seasons, herbs kept in Butter bags (P1) had 
maximum oil percentage until the second week of storage.  This is due to the 
fact, which was demonstrated in Part 1, that (P1) was the least package to 
maintain the fresh weight of the herb, and dried out after the second week of 
storage. Cellophane bags (P2) were the highest in the fourth week of storage, 
while at the fifth week of storage, Foam plates covered with foil (P8) was the 
highest followed by Aluminum plates covered with foil (P6),  Polyethylene 
bags (P4), and Aluminum foils (P5).  At the end of six weeks of storage, only 
two packages (P6 & P5), in addition to P8 in the second season were 
marketable as fresh herbs.  In the first season, P6 had higher oil % than P5, 
while in the second season; P8 had higher oil percentage than P6 or P5. 
These results are mainly due to the capacity of each package to maintain the 
fresh weight of the herb, along with other factors like the differences in gas 
exchange capacity between packages which might lead to lose oil by 
oxidation or evaporation. However, it worth to mention here that P5 and P6 
used Aluminum foils. This is in accordance with Lamberti and Escher (2007), 
who reported that Aluminum foil is an important material in laminates and has 
wide applications in food packaging. It has a barrier function against the 
migration of moisture, oxygen and other gases, and volatile aroma. 
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Fig. (2): Essential oil (%) of rosemary fresh herbs in different packaging 

materials* during their shelf-life in the first season (2006). 

 
Fig. (3): Essential oil (%) of rosemary fresh herbs in different packaging 

materials* during their shelf-life in the second season (2007). 
 
* Butter bags (P1)                            Cellophane bags (P2)                              Nylon bags (P3)    
 Polyethylene bags (P4)                 Aluminum foil (P5)         
Aluminum plates covered with foil (P6)       Aluminum plates covered with plastic film (P7)  
 Foam plates covered with foil (P8)               Foam plates covered with plastic film (P9)   

3.  

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

6th wk 5th wk 4th wk 3rd wk 2nd wk 1st wk 
Storage period (weeks) 

E
s

s
e

n
ti

a
l 

o
il

 (
%

) 
  

  
  

 
 

 
 

P1 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 

0 

0.05 

0.1 

0.15 

0.2 

0.25 

0.3 

0.35 

0.4 

0.45 

6th wk 5th wk 4th wk 3rd wk 2nd wk 1st wk 
Storage period (weeks) 

E
s

s
e

n
ti

a
l 

o
il

 (
%

) 
  

  
  

  
 

 
 

P1 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 



J. Agric. Sci. Mansoura Univ., 34 (12), December, 2009 

 

 

11239 

3. Effects of interaction between cold storage and packaging materials:  
Results in Table (1) show that the essential oil percentage of 

rosemary fresh herb was significantly affected by the using of packaging 
materials at the cold storage temperatures (1, 3 and 5 °C) through 6 weeks 
storage period. Although the Butter bags (P1) stored at 1°C at produced 
maximum significant essential oil percentage (0.4 %) in both seasons 
compared with other packages, the shelf life of the herbs ended earlier since 
they dried out and were not marketable for fresh market after two weeks only 
of storage. This package was the best one for oil percentage if sold within two 
weeks of cold storage. After 3 weeks of storage, the herbs packaged in 
Polyethylene bags (P4) and stored at 3 °C had the highest oil percentage 
(0.38 %) in both seasons, but they also were marketable for fresh market for 
three weeks. However, not all compounds of each group respond in a similar 
way, since at 3°C all hydrocarbons had higher percentages after one week of 
storage than after three weeks of storage, except for β- pinene and limonene, 
while all oxygenated compounds had higher percentages after 3 weeks of 
storage than after one week of storage, except for thymol and terpineol.   

  
Table (1). Essential oil percentage (%) of rosemary fresh herb as 

affected by packing materials at 1, 3 and 5 ˚C storage 
temperature through 6 weeks storage period in the two 
summer seasons of 2006 and 2007. 

 

Packaging 
material 

Storage 
Temp  

oC 

Storage periods (weeks) 

1st season 2nd season 

1 2 3 4 5 6 1 2 3 4 5 6 

Butter bags  
 (P1) 

1 0.26 0.40     0.24 0.42     

3 0.24 0.40     0.22 0.40     

5 0.16 0.22     0.17 0.25     

Cellophane bags  
 (P2) 

1 0.20 0.20 0.21 0.22 0.23  0.16 0.20 0.22 0.23 0.30  

3 0.20 0.24 0.36    0.20 0.22 0.22    

5 0.18 0.20 0.24 0.24 0.37  0.18 0.20 0.22 0.26 0.34  

Nylon bags  
 (P3) 

1 0.20 0.22 0.23 0.24 0.25  0.12 0.16 0.20 0.21 0.24  

3 0.22 0.26 0.30 0.38   0.16 0.22 0.22 0.26   

5 0.18 0.22 0.24 0.24 0.25  0.16 0.20 0.24 0.28 0.28  

Polyethylene 
bags   
(P4) 

1 0.17 0.20 0.22 0.23 0.30  0.16 0.18 0.20 0.24 0.30  

3 0.20 0.30 0.38    0.30 0.31 0.38    

5 0.16 0.18 0.22 0.22 0.26  0.19 0.22 0.24 0.30 0.36  

Aluminum foils   
(P5) 

1 0.12 0.15 0.20 0.20 0.23  0.18 0.20 0.22 0.23 0.26  

3 0.12 0.22 0.24 0.24 0.30 0.30 0.12 0.14 0.20 0.24 0.32 0.35 

5 0.12 0.18 0.22 0.22   0.15 0.20 0.20 0.24   

Aluminum plates 
covered with foil   

(P6) 

1 0.20 0.21 0.24 0.30   0.10 0.20 0.21 0.22   

3 0.24 0.25 0.26 0.28 0.30 0.33 0.20 0.22 0.24 0.26 0.30 0.36 

5 0.22 0.22 0.24 0.30   0.20 0.24 0.26 0.30   

Aluminum plates 
covered with 

plastic film (P7) 

1 0.11 0.13 0.22 0.25   0.12 0.20 0.21 0.22   

3 0.22 0.24 0.26 0.26   0.18 0.18 0.22 0.24   

5 0.22 0.23 0.24 0.36   0.20 0.24 0.28 0.32   

Foam plates 
covered  

with foil  (P8) 

1 0.11 0.20 0.25 0.28 0.39  0.10 0.16 0.20 0.21 0.32  

3 0.24 0.25 0.26 0.40 0.46  0.22 0.23 0.24 0.26 0.38 0.40 

5 0.22 0.22 0.24 0.30 0.34  0.20 0.24 0.30 0.34 0.36  

Foam plates 
covered with 

plastic film  (P9) 

1 0.16 0.20 0.27 0.30   0.14 0.18 0.20 0.22   

3 0.22 0.24 0.26    0.18 0.20 0.22    

5 0.22 0.24 0.32 0.34   0.23 0.25 0.30 0.32   

L.S.D 5% 0.016 0.019 0.019 0.017 0.017  0.016 0.019 0.019 0.017 0.017 0.012 
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These results are in agreement with Joyce and Reid (1986), Paakkonen et al. 
(1990) and Baritaux et al. (1992) who reported that the length of storage 
affected the essential oil content and composition of many medicinal and 
aromatic plants,. Also Singh et al. (1994) reported that the storage period 
length affected the percentage of Cymbopogon essential oil and the relative 
percentages of its constituents.Among the herbs that were marketable for 
fresh market for five weeks, were those packaged in Foam plates covered 
with foil (P8) since they had the highest oil % in both seasons (0.46 % and  
0.38 % in the first and second seasons respectively). However, after 6 weeks 
of storage, only two packages stored at 3 °C in both seasons were 
marketable for fresh herb market; Aluminum foils (P5) and Aluminum plates 
covered with foil (P6). The former had 0.3% and 0.35 % oil in the first and 
second season respectively, and the later had 0.33 % and 0.36 % oil in the 
same respective order.  In the same concern, Joyce and Reid (1986), 
reported that length of the storage period of plant materials and cold storage 
affected the percentage and composition of their essential oil, and these 
changes depend on condition of plant material, method and condition of 
storage (i.e temperature and packing materials). Aluminum foil would act as 
barrier against the migration of moisture, oxygen and other gases, and 
volatile aroma, as previously mentioned by Lamberti and  Escher (2007).  
Results of Part I showed that Aluminum foil seemed to improve the shelf life 
through creating a modified atmosphere inside the package that would lead 
to delaying senescence of the herb, and those results are in accordance with 
Aharoni et al. (1989) on dill and coriander, Gomez et al. (1999) on coriander, 
Rashed (2002) on dill, coriander and parsley. The increase of storage periods 
and the increase in oil percentage at cooling storage by using different 
storage materials may be attributed to the fresh weight loss by long storage. 
Similar results were obtained by Al-Kershi (2003) on sweet basil and 
spearmint and Karwowska (1997) on fresh basil and tarragon. It worth to 
mention that, although other packages had high oil percentage in earlier 
weeks of storage, since Aluminum foils (P5) and Aluminum plates covered 
with foil (P6) were the two packages that maintained reasonable oil 
percentage until the end of the longest storage period in the two seasons. 
 
II. Effect of cold storage on the essential oil constituents (%) of 

rosemary fresh herb packaged in Aluminum plates covered with 
aluminum foil after one and three weeks of storage:                   
Data in Table (2) and illustrated in Figure (4) show that 14 compounds 

constituted 88.8 %, were identified in the essential oil of rosemary fresh herb 
after harvest (control). The identified compounds could be divided into seven 
hydrocarbons forming 57.25 % and seven oxygenated forming 31.55 % of the 
total compounds.  Hydrocarbons were α- pinene (11.93 %), β- pinene (7.01 
%), limonene (3.01 %), ρ- cymene (10.11 %), camphene (7.94 %),       γ- 
terpinene (9.23 %), and α- terpinolene (8.02 %).  Oxygenated compounds  
were 1,8 cineole (7.27 %), linalool (6.79 %), verbenol (1.94 %), borneol    
(3.83 %),  thymol (4.47 %), camphor (2.3 %), and terpineol (4.95 %). Very 
similar results were mentioned by Panda, (2000), who reported that the 
components of rosemary oil included α- pinene, β- pinene, limonene,            
ρ- cymene, myrcene, cineol, linalool, borneol, and terpineol along with other 
three different compounds that were not found in our analysis. 

In general, the total percentage of hydrocarbons and oxygenated 
compounds decreased after storage compared with the control. Results also 
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show that storage period from one to decreased after storage compared with 
the control.  three weeks affected oil composition in a contradicting way. 

The total hydrocarbons percentage decreased as the storage period 
increased from one week to three weeks in all comparable storage 
temperatures, while the total oxygenated compounds percentages increased 
as the storage period increased from one to three weeks. 

It is very likely that the environment within the package changes during 
storage creating a modified atmosphere that would affect the each 
constituent of the oil in a different way depending on the chemical 
composition of a specific constituent. The storage temperature also affected 
the total percentages of hydrocarbons and oxygenated compounds. The total 
percentage of each of hydrocarbons and oxygenated compounds were higher 
at 3 °C than those at either 1 °C or 5 °C at the two comparable storage 
periods. The results are in accordance with Cantwell and Reid (1993), who 
indicated that most herbs such as thyme, oregano, rosemary, sage, mint, and 
marjoram retain good visual quality after being held up to 4 weeks at 0 °C, 
while basil suffers from chilling injury, including loss of flavor, after 5 to 7 days 
at 7.5 °C, and after only 2 days at 2 °C. 

 However, not all compounds of each group respond in a similar way, 
since at 3°C all hydrocarbons had higher percentages after one week of 
storage than after three weeks of storage, except for β- pinene and limonene, 
while all oxygenated compounds had higher percentages after 3 weeks of 
storage than after one week of storage, except for thymol and terpineol.   

 

Table (2). The principal components percentage (%) of rosemary 
essential oil of the fresh control herb and of Aluminum 
plates covered with foil affected by three cold storage 
temperatures after the 1st and 3rd week of storage period in 
the second summer season (2007).  

Components 
 (%) 

 
Control 

Cold storage temperature (˚C) Storage periods (weeks) 

1˚C 3˚C 5˚C 

1st week 3rd week  1st week 3rd week 1st week  3rd week 

Hydrocarbon compounds 

1. α- pinene 11.93 8.76 8.37 10.42 9.93 9.59 8.93 

2. β- pinene 7.01 1.99 3.35 3.94 4.83 2.97 4.09 

3. limonene 3.01 1.20 1.99 1.88 3.56 1.50 2.78 

4. ρ- cymene 10.11 10.10 6.96 9.27 7.45 8.44 7.20 

5. camphene 7.94 8.71 6.77 9.17 8.89 8.94 7.83 

6. γ- terpinene 9.23 10.23 4.45 10.32 7.69 11.31 6.07 

7. α- terpinolene 8.02 11.74 11.68 11.89 9.89 12.82 10.79 

Total hydrocarbons 57.25 52.73 43.57 56.89 52.24 55.57 47.69 

Oxygenated  compounds 

8. 1, 8 cineole  7.27 0.74 1.45 2.13 4.40 1.44 2.92 

9. linalool 6.79 1.98 3.87 5.09 8.34 3.54 6.41 

10. verbenol 1.94 1.45 2.64 1.75 2.78 1.60 2.49 

11. borneol 3.83 2.40 4.98 5.21 6.23 3.81 5.60 

12. thymol 4.47 7.22 4.75 6.14 3.67 5.06 3.97 

13.13. camphor 2.3 0.69 1.78 1.75 1.91 0.72 1.99 

14114. Terpineol 4.95 5.07 3.11 3.37 2.24 4.47 2.17 

Total oxygenated  31.55 19.55 22.58 25.44 29.57 20.64 25.55 

 known  88.8 72.28 66.15 82.33 81.81 76.21 73.24 
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Fig. (4): GLC chromatography of rosemary essential oil components (%) 

of the fresh control herb and of Aluminum plates covered with 
foil affected by three cold storage temperatures after the 1st and 3rd 
week of storage period in the second summer season (2007).  
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These results are in agreement with Joyce and Reid (1986), Paakkonen et al. 
(1990) and Baritaux et al. (1992) who reported that the length of storage 
affected the essential oil content and composition of many medicinal and 
aromatic plants,. Also Singh et al. (1994) reported that the storage period 
length affected the percentage of Cymbopogon essential oil and the relative 
percentages of its constituents. 

According to the fore mentioned results, it could be recommended that, the end 
of six weeks of storage at 3 ͦ C only Aluminum plates covered with foil (P6) and 
Aluminum foils (P5) were marketable in both seasons, but (P6) had higher oil 

percentage than (P5). The total percentage of each of hydrocarbons and 
oxygenated compounds were higher at 3 °C than those at either 1 or 5 °C at 
the two comparable storage periods.  
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   :تأثير التخزين البارد وعبوات التخزين المختلفة على جودة عشب حصالبان الطازج
 : التأثير على  نسبة وتركيب الزيت الطيار 2

 بدوى فاطمة خضر   و كمت يحيى مسعودح،  خالد حامد الهندى ،هشام هاشم عبد القادر
 جامعة المنصورة -كلية الزراعة –قسم الخضر والزينة 

     

فى جميع أنحاء العالم. بعض الأعشاب  أعشاب الطبخ الطازجة واحدة من أسرع الأسواق المتزايدة النمو
حصالبان يعتبر من أهم يجب استخدامها وهي طازجة بدلا من تجفيفها لأنها تفقد نكهتها عند تجفيفها ونبات 

 أعشاب الطبخ العطرية كما أن زيت حصالبان يعتبر من أقوى مضادات الأكسدة الطبيعية. 
جامعة  -أجريت هذه الدراسة في معمل معاملات ما بعد الحصاد بقسم الخضر والزينة بكلية الزراعة 

عبوات مختلفة  )  9في . تم تغليف أعشاب حصالبان الطازجة 6002و 6002المنصورة خلال موسمى صيف 
( 4( وأكياس البولى إيثلين )ع3( وأكياس النايلون )ع6( وأكياس السوليفان )ع1أكياس أوراق الزبدة )ع

( وأطباق الالومنيوم مغطاة بفيلم 2( وأطباق الالومنيوم مغطاة بأوراق الألومنيوم )ع5وأوراق الألومنيوم )ع
( وتم 9( وأطباق فوم مغطاة بفيلم البلاستيك )ع8لومنيوم )ع( وأطباق فوم مغطاة بأوراق الأ2البلاستيك )ع

م لمدة ستة أسابيع  بهدف دراسة تأثير التخزين البارد والعبوات المختلفة على ° 5, 3, 1تخزين العبوات في 
  جودة عشب حصالبان الطازج.
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تلفة على نسبة ( هدفت الدراسة إلى دراسة تأثير التخزين البارد والعبوات المخ6وفي هذا الجزء ) 
وتركيب الزيت الطيار والتغيرات التي تحدث في التركيب خلال التخزين حتى نهاية العمر الصالح للتسويق 

( تم عمل تحليل كروماتوجرافي للزيت للمقارنة بين تركيب 6002في الموسم الثاني )صيف  .كأعشاب طازجة
المعبأ في عبوة أطباق الالومنيوم المغطاة الزيت في الأعشاب الطازجة بعد الحصاد مباشرة وزيت العشب 

( )العبوة التي أعطت أفضل مواصفات تسويقية في الجزء الأول من هذه الدراسة( 2بأوراق الألومنيوم )ع
 م(.° 5, 3, 1وذلك بعد أسبوع وبعد ثلاثة أسابيع من التخزين في درجات البرودة المختلفة )

 -تالي:ويمكن تلخيص النتائج المتحصل عليها في ال
بزيادة طول فترة التخزين في العبوات المخزنة في  العطرى الطيار لزيتالنسبة المئوية لحدثت زيادة في  .1

كانت تتفوق على تلك المخزنة في درجتي البرودة الأخيرتين في كلا الموسمين. وأعطت  و م° 3درجة 
الأعلى  6التخزين، وكانت عفي الأسبوعين الأولين من طيار أعلى نسبة زيت  1الأعشاب المخزنة في ع

 هي الأعلى في نسبة الزيت في الأسبوع الخامس. 8في الأسبوع الرابع، في حين كانت ع
( وأطباق 5م فإن أوراق الألومنيوم )ع° 3عند نهاية فترة التخزين بعد ستة أسابيع وعند درجة حرارة  .6

حيدتين الصالحتين للتسويق في كلا ( كانتا هما العبوتين الو2الالومنيوم مغطاة بأوراق الألومنيوم )ع
 .5إحتوت علي نسبة زيت أعلى من ع 2الموسمين إلا أن ع

التحليل الكروماتوجرافي للزيت الناتج من العشب الطازج بعد الحصاد مباشرة )الكونترول( تعرف على  .3
ضمنت من المكونات. وهذه المركبات التي تم التعرف عليها ت  % 8888مركبا بلغ مجموع نسبتهم  14
 (. % 31855بنسبة ) يةمركبات أكسجين 2و (% 52865 مركبات هيدروكربونية بنسبة ) 2

( % 2801( وبيتا باينين )% 11893المركبات الهيدروكربونية التي تم التعرف عليها كانت ألفا باينين ) .4
( وألفا % 9863( وتربينين )% 2894( وكامفين )% 10811( وسيمين )% 3801و ليمونين )

( % 2829( ولينالول )% 2862سينيول ) 1و8 فهي  ية(. أما المركبات الأكسجين% 8806نولين )تربي
( وتربينول % 683( وكامفور )% 4842( وثيمول )% 3883( وبورنيول )% 1894وفربينول )

(. ولقد إنخفضت نسبة كل من مجموع المركبات الهيدروكربونية و مجموع المركبات % 4895)
 لتخزين بالمقارنة مع الكونترول. بعد ا يةالأكسجين

م °3كانتا أعلى في درجة حرارة  يةكما أن نسبة كل من المركبات الهيدروكربونية، والمركبات الأكسجين .5
م فإن نسبة جميع °3م. وأظهرت النتائج أيضا أنه عند ° 5م أو ° 1عنهم في درجتي الحرارة 

الأسبوع الثالث ما عدا البيتا باينين والليمونين،  الهيدروكربونات كانت في الأسبوع الأول أعلى منها في
كانت في الأسبوع الثالث أعلى منها في الأسبوع الأول ماعدا مركبي  يةفي حين أن  المركبات الأكسجين

 الثيمول والتربينول.
( وأطباق 5الأعشاب المعبأة في أوراق الألومنيوم )عأعطت عند وضع جميع العوامل في الاعتبار    

الطيار  زيتمئوية للعلي نسبة أم °3درجة برودة  ( والمخزنة في2منيوم مغطاة بأوراق الألومنيوم )عالالو
كانتا هما العبوتين الوحيدتين و يةكل من المركبات الهيدروكربونية والمركبات الأكسجينمئوية ل واعلى نسبة

  .الصالحتين للتسويق في كلا الموسمين
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