

Spices are usually added in the food processing, not only for their own characteristic flavours but also to enhance their natural flavour. Spices had highly microbial load as well as insects pests and hence this can result in a serious problems for healthy and food industry. Gamma irradiation is suitable method for decontamination or sterilization without any rising temperature, extending the shelf life and improving the quality of spices. Therefore, the present study aimed to study the influence of gamma irradiation doses of 5.0, 8.0 and 10 KGy on chemical, microbiological and sensory evaluation of Egyptian cumin seeds during storage period at room temperature. The results could be summarized as follows:
1- The moisture content of cumin samples was ranged between 12.30 and 12.85%. Irradiation treatments showed a non significant decrease of moisture content. During subsequent storage at room temperature (25-30°C), the moisture content was also non significantly decreased as the time of storage proceed. It was ranged between 11.20 and 11.55% after six months of storage.
2- Total nitrogen of unirradiated and irradiated cumin seeds was ranged between 2.93 and 2.99%, while total protein was ranged between 18.35 and 18.71%. Irradiation doses used caused a slight decrease in both total nitrogen and crude protein, and this decrease was insignificantly effects. During storage period, in the total nitrogen or crude protein were insignificantly decreased. At the end of storage, total nitrogen was ranged from 2.92 to 2.96%, while crude protein was ranged between 18.29 and 18.53%.
3- The percentage of total lipids of unirradiated (control) was 2.11%, while in irradiated samples were 20.96, 20.65 and 20.45% for doses 5.0, 8.0 and 10.0 KGy, respectively. A slight decrease of total lipids of samples due to irradiation treatments was observed, but this decrease was not significant. During storage period, total lipids of either unirradiated or irradiated cumin samples were slight decrease and this decrease was insignificantly. Total lipids of cumin samples was ranged between 20.32 and 20.66% at the end storage.
4- Ash content ranged from 4.35 to 4.68%, the highest percent was found in control sample and the lowest value was found in irradiated sample with the dose of 10 KGy. Slight decrease of ash content of samples as the irradiation dose level increased, but there was no significant effect. During storage period, ash content of either unirradiated and irradiated samples was insignificantly decreased, the percentage of all samples was ranged between 4.10 and 4.66% after six months of storage period.
5- Total carbohydrates of cumin samples was ranged from 46.8 to 48.16% on dry weight basis, the highest value was found in control sample and the lowest one was found in control sample. Irradiation doses used had no significant effect. During storage period, a slight decrement in carbohydrates was observed. Control sample as well as the irradiated cumin seeds for a period of six months was, mostly of insignificant effects concerning the contents of carbohydrates of cumin seeds.
6- Unirradiated cumin sample contained 1.5% total phenols, while irradiated samples with the level doses of 5.0, 8.0 and 10.0 KGy contained 1.4, 1.3 and 1.3%, respectively. Irradiation doses used had no significant effects. During storage period, a slight decrease of phenols was observed. Also, there was no significant effect due to irradiation treatments. At the end of storage (after six months), total phenols was ranged from 1.20 to 1.30%.
7- Total essential volatile oils of cumin seeds was 4.9, 4.8, 4.8 and 4.7% for irradiation doses of 0.0, 5.0, 8.0 and 10 KGy, respectively. Irradiation caused a slight decrease of total volatile oils of cumin seeds. Irradiation doses had no significant effects. During storage period, there were a slight decrease of total volatile oils and this decrease was insignificant effect. Total volatile oils was ranged from 4.5 to 4.8 after six months of storage.
8- GLC analysis of essential volatile oils extracted from cumin seeds proved the presence of more than twenty compounds, while eleven of these compounds were identified. These identified compounds represent to 98.18% of total compounds. The main compound        of cumin essential oil was cuminaldehyde 26.89% followed by         β-pinene 22.31%, perillaldehyde 20.81%, γ-terpinene 17.0%, paracymene 7.76%, α-pinene 1.49%, β-myrcene 1.12%, linalool 0.64%, carvone 0.07 and cumin alcohol 0.02%. No marked change was noticed in the most of volatile oils compounds of cumin samples under the effect of irradiation doses with 5.0 and 8.0 KGy if compared with those of unirradiated samples. Only, the dose of 10 KGy reduced the main components (cuminaldehyde, the percent decrement was 14.3%. During storage period, no marked changes in the most of volatile oils of cumin due to irradiation doses, except the dose of 10 KGy which was affected on some compounds.
9- Total bacterial counts of unirradiated cumin seeds (control) was 1.42x105 cfu/g. Irradiation with gamma rays at doses of 5.0, 8.0 and 10 KGy, greatly decreased the total bacterial counts, the percentage reduction were 98.5, 99.8 and 99.9%, respectively. During storage period, total bacterial counts of either unirradiated or irradiated cumin seeds were gradually decreased as the time of storage proceed, the higher the irradiation dose, the lower number of total bacterial counts was observed. The growth of bacteria was completely inhibited by the dose of 10 KGy. 
10- Total counts of the bacteria belonging to the family Enterobacteriace of cumin seeds was 3.4x103 cfu/g. Irradiation dose of 5.0 KGy was sufficient to decrease Enterobacteriace by about 99.7% and the doses of 8.0 and 10.0 KGy showed completely inhibition in the examined samples. During storage period, total Enterobacteriace of cumin samples was gradually decreased as the time of storage increased and the decrease was linear with increasing irradiation dose in all tested types.
11- Cumin seeds contained total coliform bacteria, 8.1x102 cfu/g. The lowest irradiation dose used (5 kGy) was enough for complete elimination of coliform bacteria contaminated cumin seeds. During storage period, coliform bacteria of unirradiated samples were decreased as the time of storage proceed.
12- It was found that unirradiated cumin samples had the lowest numbers of Escherichia coli bacteria (< 3 cfu/g). Also, all cumin samples either just after irradiation or during subsequent storage at room temperature showed the lowest numbers of E. coli bacteria (< 3 cfu/g).
13- Cumin seeds was contained total molds and yeasts (1.2x103 cfu/g). Irradiation doses of 5.0, 8.0 and 10.0 KGy greatly reduced the count of total molds and yeasts. During storage period, total molds and yeasts gradually decreased with the increasing time of storage and the higher the irradiation dose, the lower number of total molds and yeasts was observed.
14- Sensory evaluation of colour, texture, taste and  flavour of cumin seeds as affected by both irradiation doses (5.0, 8.0 and 10.0 KGy) and storage period (for six months) was followed. Both unirradiated and irradiated cumin samples recorded higher score ranged from 8.9 to 8.4 degree. Irradiation doses had no significant differentiation in the colour sensory quality of cumin oils if compared with control samples. During storage period, colour score of unirradiated and irradiated cumin seeds were acceptable for the panelist, the score of colour was from 8.5 to 8.6 degree after six months of storage. The score of texture of cumin samples varied from 8.60 to 8.87 degree. Irradiation doses up to 10 KGy had no significant effect on the sensory quality of cumin. During subsequent storage period, also texture of unirradiated and irradiated cumin seeds recorded higher score which ranged from 8.4 to 8.6 degree and all samples accepted for the panelists. It is evident that taste of cumin recorded higher score of all treatments and ranged between 9-9.2 degrees. Irradiation doses up to 10 KGy had no significant change in taste of cumin. During storage period, these were no significant effect due to either irradiation doses or during subsequent storage period of all samples. At the end of storage period, both unirradiated and irradiated cumin seeds were accepted for the panelists. Sensory of flavour score of cumin seeds was the higher value and ranged between 8.6 and 8.87 degree. Irradiation doses of 5.0, 8.0 and 10.0 KGy had no significantly change of flavour. It is worthy to mention that, cumin seeds exposed to an obserbed dose of 10 KGy of gamma irradiation had no significant differentiation in either sensory qualities as compared with unirradiated  samples.
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