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Sinokrot farms produce several culinary plants for exportation to European countries. These culinary plants are: basil, chervil, chives, coriander, lemon thyme, mint, oregano, parsley, rucolla, rosemary, sorrel, tarragon, and thyme.  30%-50% of these products only meet the export standards. The residue (the loss) which is in high quality are gathered and used as animals food.  This project is designed to reuse the loss of culinary plants by rendering them into economical articles. At the first part of the project drying experiments were carried out to produce spices while at this part of graduation project the work is continued to produce essential oils from aromatic plants.
Extraction of essential oils from different aromatic plants such as Rosemary, Thyme, Minta and Orange is a promising business.  The extraction method used was Steam Distillation which was applied to isolate an Essential Oil from These plants. The steam distillation was successful and the produced oil quantity and quality are identical to that found in literature. The oil color is transparent faint yellow with refractive index is about 1.422 .
A sample of approximately 1000(g) of wet green plant was placed in the distiller. The water content in these fresh herbs were about 85-93% and the extracted oil was ranged between (1_3) ml.
In general different samples of dried products are used for preparation of pastes, macaroni and pizza sauces, while the essential oil may be used for hundreds of therapeutically and flavoring formulations.
It's important to say that the obtained products are pure organic, free from chemicals, this because pesticides and fertilizers were not used at cultivation process.
Finally, exploitation of culinary plants by products at PAPA production site is a promising project for different perspectives and it was found that the salvage value of the project after five years is about 6192100NIS.

This project is based on the cultivation of plants under certain conditions to be exported to Foreign countries like Europe, America and Russia by Jordan, also 70% of these plants don’t meet export standards  that specified by the importing countries. This percentage has an economical value, so we are seeking for a solution to convert them to an economical article such as spices, flavors, or liquid food additives.
This project is obeying the interests of the different parties. The producing company will increase its profit by exploiting the herbal loss through processing to valuable product. The processing creates jobs for chemical engineers, and reduces the spice import.
Four varieties of natural medicinal plants are included in this project as mentioned here:
1) Mint Bunches
2) Rosemary Bunches
3) Sage Bunches 
4) Thyme Bunches
In addition, Orange peels are included too.
Essential oils are very important economically article because of different uses in aromatherapy and as flavor in food. So it's worthy to give some introduction on it.
An essential oil is basically the life blood of a plant. It can be found in the glandular hairs, glands, veins or sacs of a plant, grass or tree. The 'oil' is extracted from flowers, trees, fruits, roots and leaves. It is the actual aroma which is extracted and it is this aroma which is used in aromatherapy to treat a number of ailments.
Essential oils are volatile; that is, they evaporate at, or above, room temperature. It is the factor of heat which releases the aroma and fragrances. True essential oils are non-oily, despite their name. They are never identical by their very nature; variations can be caused by temperature, soil conditions, the altitude grown at and the country grown in.
The chemical make-up of each individual essential oil is complex but they are nearly all comprised of some combination of alcohols, phenols, aldehydes, ketones, acids, esters, oxides, lactones, coumarins and furocoumarins. The result of this means that most essential oils are anti-inflammatory; anti-viral; anti-fungal; detoxifying; circulatory; anti-spasmodic; analgesic and decongestant. All essential oils are able to be absorbed by the human body; they are all non-greasy; they are only partially water soluble; they are all inflammable; they are all volatile; they are all soluble in both alcohol and carrier oil (which are used to blend essential oils and be absorbed by the skin.
In addition ,all essential oils are capable of being antiseptic; all essential oils are balancing to the mind, emotions and various systems of the body; all essential oils are pro biotic, that is, they help the body fight infection and disease and build up the body's natural defenses to further attack 
The discussion is limited to experimental work that was carried out to obtain informative results. The extraction of oils was started on August where the weather was dry and hot so that the   herbs were exposed to air before starting the distillation, this action was allowed the evaporation of large percentage of water content from the porous of the plants, so that the most of the residuals were the volatile oils which needed to be extracted. On November the temperature and relative humidity of the air were approximately constant.
Many extraction experiments were done on Sage, Rosemary, Mint, Thyme and Orange shells to extract  available oils. In average about (2_3) g oil/1000 g   plants were distilled for each trial.
The time that needed for the extraction is very important parameter to make a comparison between the applied herbs, and it was determined as shown in tables (6-9) from steam distillation processing.
From the results, it was found that Orange shells yield volume of oil which was about 2 (ml) and the process required about 20(min) ,while Rosemary and Thyme yield about 2.5(ml) for 20 minutes of processing ,but Sage oils was formed as drops on the surface  of the condensed water .
Rosemary oil was very strong and produced a beautiful smell, so it could be used in the production of the perfume, its color was pale greenish and the refractive index was equal to 1.47 . These results were identical to the physical properties from the literature review in table (3) . 
For Thyme oil the color ,odor ,and refractive index were  slightly yellow ,strong and 1.47 respectively ,as same as the physical properties from the literature review in table (4).
Different problems were happened during the process, one of it, that  the essential oil which collected in Plastic bottles(Polyethylene) made a dissolution in bottels due to the effectiveness of oil.
Other problem, when the color of the samples that stored in a plastic bottles became as same as the bottles color. To solve this problem glass test tubes were used to store the essential oils.
The collection of the oil was applied by skipping it from the surface of the water by a dropper  that interrupted the process , consumed time and few drops of oil was remaind in the dropper, also there was a loos of oils due to the exchanging of flask when the water over flow.The soluation was to design a new type of reciever which allowed the seperation of  the oil from the distilled water in easy way  . The reciever had two exits one for the excess water and the other for the oil  which float on the  top due to the difference in the density,then it will collected by a valve that was a part of the reciever component .
A modification was applied on the cover of the  chamber in order to increase the flow of the steam which came out to the condenser, so for this reason a cylindrical stainless
 steel connection of one inch diameter was constructed between the distiller and the condenser instead of the older one .
Based on our experiment it is needed to prepare (500-1000) gram steam for each one kg of solid material , or in average 0.7 kg .It means that we need to prepare 100 kg steam of 100 kg solid material.
Marketing survey was obtained from the  visting of differnt herbs shops in Nablus and Tulkarm cities . The results mentioned above in the tables (10-15) show the prices of the conducted plants in the project which were Thyme, Mint ,Rosemary and Sage whether sold  in kilograms or as essential oils but it is well known that the prices of the fresh herbs  or the related powders are less than the extracted liquids because oils separation is a complicated process which needs special equipments and specified conditions and its  cost  more than drying  . For example about 500(NIS) must paid for one liter of Sage oil while just 40(NIS) is the price of one kilogram .
 The project is successful because the capital cost will be covered after one month if we assume that the raw material costs and workers salaries  not included. 
[bookmark: _GoBack]There are different previous experiences for the oil extraction from fresh herbs. At 2008 solvents extraction were carried out by Ala Naser and three graduated students from chemical engineering depatrment at An Najah university [22]. Also a feasibility study for the extraction of essential oils was achieved at 2009 which was also by steam distillation unit but they didn’t get satisfatory results as we did that is due to the applied modifications on the system
