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ABSTRACT 
 

The experiment was carried out in Faculty of Agriculture, Ain Shams University, Egypt, during 2016, in 
order to investigate the effect of different germination media and package on squash and snake cucumber 
sprouts and chemical composition. Three types of germination media (sponge, cotton cloth, hydroponic (without 
medium)) and three types of packages (foam plate, foil form box, plastic cube) were used. The values of 
nitrogen, ash content, carbohydrate content and crude protein were determined. Results indicated that using 
sponge medium produced the highest value of sprouts chemical. The different type of package had significant 
effects on the sprout chemical composition. Foam plate was the best package. 
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Introduction 
 
          The origin of snake melon (Cucumis melo var. flexuosus) is known to lie in southeastern Anatolia, 
Azerbaijan, Iraq, Palestine, and Central Asia. There are many local genotypes in Anatolia with round, green, 
hairy, or furrowed appearances (Beşirli and Yanmaz, 1995). Fruits are very elongated and not sweet, and are 
eaten immature, as cucumbers. Snake melon was segregated from the 5 other cultivated varieties of C. melo var. 
flexuosus, according to a simplified taxonomic model of this species (Munger and Robinson, 1991). Cucurbita 
pepo is a cultivated plant of the genus Cucurbita. It yields varieties of winter squash and pumpkin, but the most 
widespread varieties belong to Cucurbita pepo subsp. pepo, called summer squash. Pumpkin is one of the 
tropics’ vegetables. Pumpkin is a member of Cucurbitaceae family, which includes squash, cantaloupes, 
cucumbers, watermelons and gourds. It is originated from America. Its shape, size and appearance are different 
depending on the species (Goncalves et al., 2007).  
       Germination of seed is a simple process that does not require sunlight or soil and requires only short 
sprouting time. However, its yield is high (Chen, 1970). Morgan et al. (1992) found that protein content of 
sprouts increased from the time of germination. The absorption of nitrates facilitates the metabolism of 
nitrogenous compounds from carbohydrate reserves, thus increasing crude protein levels.  In the sprouts besides 
the nutrients, phytochemicals, vitamins, minerals, enzymes and amino acids are of the most importance as these 
are the most useful in the respect of the human health (Schenker, 2002; AACR., 2005; Finley, 2005; Webb, 
2006). It is one of the oldest known food crops exclusively used in human foods (Iqbal et al., 2006). 
      Shipard (2005) claimed that, when seed are sprouted, minerals chelate or merge with protein, in a way that 
increases their function. Sprouted seeds used for human consumption were originated in Egypt more than 500 
years ago and then transferred to Far East countries and to other parts of the world, Sprouts are one of the most 
complete and nutritional of all foods. Although, sprouted seeds are nutritious products which provide good 
sources of vitamins, enzymes, minerals and amino acids. Consumption of raw sprouts also poses a food safety 
concern (Abdallah, 2008).It is also convenience to people due to its fast and easy preparation method, saving 
cooking time and only requires little cooking skills (Mandge et al., 2011). Pumpkin contained high amount of 
minerals and vitamins, this was supported by Guiné et al. (2011).The sprouts, which are rich in protein (35–
40%) and carbohydrates, also are a good source of calcium, phosphorus, iron and B vitamins (Giannakoula et 
al., 2012). At the same time, there are indications that germination is effective in reducing phytic acid 
(Kalpanadevi and Mohan, 2013).  Sprouting improved the protein digestibility by decreasing anti-nutritional 
factors (Mahmoud and El-Anany, 2014). Sprouting process caused significant increases in moisture, protein, 
ash, crude fiber, protein solubility, free amino acids ( Fouad and  Mohamed, 2015). 
      The objective of this study therefore is to determine the effects of different media and package on Squash 
and Snake cucumber sprouts and chemical composition. 
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Materials and Methods 

This study was carried out at Faculty of Agriculture, Ain Shams University, Horticulture Department during 
2016. Squash (Cucurbita pepo cv Balady) and Snake cucumber (Cucumis melo var. flexuosus cv Balady), were 
planted on March 7th 2016, sprouts was harvested on the following end 1st April. The experiment was repeated 
after the end of the first experiment. 

    
Sample preparation 
 
     Seeds of each crop were cleaned from all impurities including broken seeds. Uniform seed size were used in 
sprouting procedure. Squash and snake cucumber seeds were soaked for 12 hours then the water was drained off 
and then were left unsoaked, planting on media directly .The same amount of seeds were used in all treatment. 
      Each sprouting media was covered with an empty tray and then was held at room 28⁰C in a dark area as 
reported Abdallah, (2008). Then uncover emerged seedlings exposed to light (undirected sunlight) at room 
temperature, watered as needed, until sprouts was ready to harvest. At harvest, sprouts were cut with scissors on 
the media surface. The harvested sprouts were immediately washed and precooled in ice water for 5 minutes and 
air dried for data collection. 
 
Three different packages were used: 
 Foam plate 
 Foil form box 
 Plastic cube  

  
Three germination media were used: 
 Sponge  
 Cotton cloth 
 Hydroponic (without medium) 
 
Experimental design and statistical analysis. 
  
      The experiment was three –factor factorial and  included eighteen treatments which were the combination 
between 3 types of germination media (sponge, cotton cloth , hydroponic ), 3 types of package (foam plate, foil 
form box, plastic cube) and squash and snake cucumber. Each package contained 7 and 10 grams for squash and 
snake cucumber, respectively. The treatments were arranged in completely randomized design. Each treatment 
was replicated 3 times. The obtained data were subjected to analysis of variance as described by Snedecor and 
Cochran, (1980) using MSTAT microcomputer statistical program. Least significant difference (LSD) at 5% 
level was used to differentiate between means.    
 
Data recorded 
 
 Ash content was carried out using muffle furnace at 550⁰C according to AOAC(1995) 
 Carbohydrate content was determined according to method of Dubois et al. (1972) 
 Crude protein content was calculated by multiplying total nitrogen percentage by 6.25. 
 The content of nitrogen was determined by using the atomic absorption spectrophotometer  according to the 

method described by the AOAC(1995) 

 
Results and Discussion 
 

Data in Table (1) show the effect of different germination media and packages, on nitrogen % of squash and 
Snake cucumber sprouts. The different types and germination media affected significantly   nitrogen percent in 
sprouts of squash and snake cucumber. The highest value was recorded with sprouts growing on foam plate with 
sponge, foil box with sponge and plastic cube with sponge for germination media and the highest value was 
recorded at sprouts growing on foam plate for package. Squash had the higher value of nitrogen compered to 
snake cucumber. Chen and Tracker, (1978) noted that an increase in nitrogen during germination of bean seeds 
was followed by an increase in the number of amino acids and nucleic acids formation during proteolytic 
enzyme activity in germinating seeds as a result of increased protease enzymes activity or nucleic acids due to 
an increase of metabolic activity. This result agree with  Khattak et al. (2007 )  and Syed et al. (2011).  
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Table 1: Combined analysis for the effect of different germination media and package on nitrogen % of squash and snake 
cucumber sprouts in two seasons during 2016.  

Nitrogen % 
Package Foam plate Foil formbox Plastic cube  

Media           
Variety    Sponge 

Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic 
Mean of 
Varity 

Squash 6.989b 6.538b 4.643d 7.328a 5.818c 3.249f 7.708a 4.768d 4.224e 5.696A 
Snake 
cucumber 

5.295c 4.426e 4.298e 4.998d 4.557e 4.133e 5.813c 4.149e 3.714f 4.598B 

Mean of 
package 

5.36483A 5.01383B 5.06267C  

 
         Data in Table (2) showed the effect of different germination media and packages, on protein % on squash 
and snake cucumber. The highest value was recorded with sprouts growing on foam plate with sponge, foil box 
with sponge and plastic cube with sponge for germination media and the highest value was recorded at foam 
plate for package. Squash was the higher value of protein compered to snake cucumber.  This result agree with  
Mahmoud and El-Anany, (2014 ); Uppal and Bains, (2012). Bau et al. (1997) assumed that the increase was due 
to synthesis of enzyme proteins (for example, proteases) by germinating seed or a compositional change 
following the degradation of other constituents. A further explanation was done by Nonogaki et al. (2010) 
where they noted that protein synthesis occurred during imbibitions and that hormonal changes play an 
important role in achieving the completion of germination. 
 
Table 2: Combined analysis for the effect of different germination media and package on protein % of squash and snake 

cucumber sprouts in two seasons during 2016. 
Protein % 

Package Foam plate Foil form box Plastic cube  
Media           

Variety    
Sponge 

Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic 
Mean of 
Varity 

Squash 43.68a 40.86ab 29.018bc 45.79a 36.36b 20.30d 48.17a 29.80bc 26.40c 35.600A 
Snake 
cucumber 

33.09b 27.08c 26.86c 31.23bc 28.48bc 25.83bc 36.33b 26.16bc 23.21d 28.698B 

Mean of 
package  

33.4338A 31.3364B 31.6792B  

 
Data in Table (3) showed the effect of different germination media and packages, on ash % on squash and 

snake cucumber. The highest value was recorded with sprouts growing on foam plate with sponge, foil box with 
sponge and plastic cube with sponge for germination media and the highest value was recorded at foam plate 
and foil form box for package. Squash was the higher value of ash compered to snake cucumber. This result 
agree with El-Adawy et al.  (2003) reported significant increase in ash content during sprouting in Mungbean, 
pea and lentil seed. Fazaeli et al. (2012) showed that ash was increased during sprouting barley grain. Fouad and  
Mohamed, (2015) found that sprouting process caused significant  increases ash during sprouting The lentil 
plant. 

These increases could be due to an increase in phytase enzyme activity during germination. The enzyme 
will hydrolyze the bond between the protein-enzyme minerals become free, therefore increasing the availability 
of minerals (Narsih et al., 2012). 

 
Table 3: Combined analysis for the effect of different germination media and package on Ash % of squash and snake 

cucumber sprouts in two seasons during 2016. 
Ash% 

Package Foam plate Foil form box Plastic cube  
Media           

Variety    
Sponge 

Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic Sponge 
Cotton 
cloth 

Hydroponic 
Mean of 
Varity 

Squash 6.250a 5.700b 3.650d 6.850a 5.400b 3.500d 5.650b 4.650c 2.310e 4.884A 
Snake 
cucumber 

5.850b 3.250d 1.000f 4.900c 3.700d 2.350e 4.800c 3.160d 1.000f 3.334B 

Mean of 
package  

4.283A 4.450A 3.595B  

 
Data in Table (4) showed the effect of different germination media and packages, on carbohydrate % on 

squash and snake cucumber. The highest value was recorded with sprouts growing on foil form box with cotton 
cloth, foil box with sponge and plastic cube with hydroponic for germination media and the highest value was 
recorded at foil form box for package. Squash was the higher value of carbohydrate compered to snake 
cucumber. This result agree with Morgan et al. (1992) and AOAC. (1999) found that carbohydrate increased in 
sprout.  Fazaeli et al. (2012) showed that carbohydrate was increased during sprouting barley grain. 
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    On the other hand, the observed decreases in carbohydrate and with germination could be attributed to their 
utilization in the sprouting process as energy sources. The increase in respiration rate during germination brings 
about the release of energy from the breakdown of carbon compounds. Germination changes the stored 
insoluble nutrients in the cotyledons to soluble nutrients through the hydrolysis of macromolecules (Enujiugha 
et al., 2003). 
 
Table 4: Combined analysis for the effect of different germination media and package on Carbohydrate % of squash and 

snake cucumber sprouts in two seasons during 2016. 
Carbohydrate% 

Package Foam plate Foil form box Plastic cube  
Media         

Variety    
Sponge Cotton 

cloth 
Hydroponic Sponge Cotton 

cloth 
Hydroponic Sponge Cotton 

cloth 
Hydroponic Mean of 

Varity 
Squash 0.285g 1.060f 1.180f 0.120g 0.225g 2.970d 0.110g 0.120g 0.190g 0.695B 
Snake 
cucumber 

3.365c 1.830e 4.000b 2.990d 5.330a 3.290c 2.105e 3.095cd 3.500bc 3.278A 

Mean of 
package  

1.953AB 2.487A 1.520B  

 
Conclusion 
 
       During the present study, three germination media were used for production sprout. Data indicated that 
using sponge medium produced the highest value of chemical composition of sprouts. The different types of 
packages had significant effects on the chemical composition of sprouts. Foam plate was the best package. 
 

References 

Abdallah, M. M. F., 2008. Seed sprouts a Pharaoh’s heritage to improve food quality .Arab Univ. J. Agric Sci., 
16 (2) 469-478. 

AACR, 2005. Broccoli sprouts, cabbage, Ginkgo biloba and garlic: a grocery list for cancer prevention. 
American Association for Cancer Research. Public & Media 2006: News. 
http://www.aacr.org/default.aspx?p=1275&d=553 (Access on June 14, 2006). 

AOAC., 1995. Official Method of Analysis .Association of Official Analytical Chemists (16th ed), Arlington, 
VA. USA. 

AOAC., 1999. Official methods of analysis. Association   of    Official    Analytical    Chemists, Inc. Arlington, 
Virginia, USA. 

Beşirli, G. and R. Yanmaz, 1995. Güney Dogu Anadolu bölgesinde acur tiplerinin belirlenmesi. Türkiye II. 
Ulusal Bahce Bitkileri Kongresi, Cilt II, 190-194. 

Bau, H., C. Villaume, J. Nicolas and  L. Mejean, 1997. Effect of germination on chemical composition, 
biochemical constituents and antinutritional factors of soya bean (Glycine max) seeds. J. Sci. Food Agric., 
73(1), 1–9. 

Chen, P. S., 1970. Soybean for health, longevity and economy. 3rd Edn. Provoker Press, St. Catherine, Ontario 
Canada. 

Chen, L. H. and R. Tracker, 1978. Germination and nitrogenous constituent of pea seed (Pesium sativum). 
Journal of Food Science 7 (14): 135- 138. 

Dubois, M., K. Gulles, J. Hamilton, P. Rebers and F. Smith, 1972. Colorimetric Method for determination of 
sugars and related substances. Analytical Chemical, 28:350-356. 

El-Adawy, T. A., E. H. Rahma, A. A. El-Bedawey and A. E. El-Beltagy, 2003. Nutritional potential and 
functional properties of germinated Mungbean, pea and lentil seeds. Plant. Foods Hum. Nutr., 58: 1-13. 

Enujiugha, V. E., A. A. Badejo, S. O. Iyiola and M. O. Oluwamukomi, 2003. Effect of germination on the 
nutritional and functional properties of African oil bean (Pentaclethra macrophylla Benth) seed flour. Food 
Agric. Envir., 1(3/4), 72–75. 

Fazaeli, H., H. A. Golmohammadi, S.N. Tabatabayee and M. Asghari-Tabrizi, 2012. Productivity and Nutritive 
Value of Barley Green Fodder Yield in Hydroponic System. World Applied Sciences Journal 16 (4): 531-
539. 

Finley, J.W., 2005. Proposed criteria for assessing the efficacy of cancer reduction by plant foods enriched in 
carotenoids, glucosinolates, polyphenols and seleno compounds, Annals of Botany, 95 :1075-1096 

Fouad, A. A. and A.  R. Mohamed, 2015. Effect of germination time on proximate analysis, bioactive 
compounds and antioxidant activity of lentil (Lens culinaris Medik.) sprouts. Acta Sci. Pol. Technol. 
Aliment., 14(3), 233–246. DOI: 10.17306/J.AFS.2015.3.25 



Middle East J. Appl. Sci., 6(2): 374-378, 2016 
ISSN 2077-4613 

378 

Giannakoula, A. E., F. I. Ilias, J. Dragišić Maksimović, V. M. Maksimović and B. D. Zivanović, 2012. The 
effects of plant growth regulators on growth, yield, and  phenolic profile of lentil plants. J. Food Comp. 
Anal., 28, 46–53. 

Goncalves, E.M., J. Pinheiro, M. Abreu, T.R.S. Branda and C.L.M. Silva, 2007. Modelling the kinetics of 
peroxidase inactivation, colour and texture changes of pumpkin (Cucurbita maxima L.) during blanching. J 
Food Eng. 81: 693-701. DOI: 10.1016/j.jfoodeng.2007.01.011. 

Guiné, R.P.F., S.Pinho, and M.J. Barroca. 2011. Study of the convective drying of pumpkin (Cucurbita 
maxima). Food and bioproducts processing 89: 422–428. DOI: 10.1016/j. fbp. 2010.09.001. 

Iqbal, A., I. A. Khalil, N. Ateeq and  M. S. Khan, 2006. Nutritional quality of important food legumes. Food 
Chem., 97, 331–335. 

Kalpanadevi, V. and V. R. Mohan, 2013. Effect of processing on antinutrients and in vitro protein digestibility 
of the underutilized legume, Vigna unguiculata (L.) Walp subsp. unguiculata. Food Sci. Technol., 51, 455–
461. 

Khattak, A.B., A. Zeb and N. Bibi, 2008. Impact of germination time and type of illumination on caroteinoid 
content, protein solubility and in-vitro protein digestibility of chickpea (Cicer arietinum L) sprouts. Food 
chem. 109: 797-801 

Mandge, H.M., S. Sharma and B.N. Dar, 2011. Instant multigrain porridge: effect of cooking treatment on 
physicochemical and functional properties. J Food Sci Technol 48: 1-7 DOI: 10.1007/s13197-011-0461-6. 

Mahmoud, A. H. and A. M. El-Anany, 2014. Nutritional and sensory evaluation of a complementary food 
formulated from rice, faba beans, sweet potato fl our, and peanut oil. Food Nutr. Bull., 35, 4, 403–413. 

Morgan, J., R.R. Hunter and R. O’ Haire, 1992. Limiting factors in hydroponic barley grass production .8th 
International Congress on Soilless Culture , Hunter’s Rest South Africa. 

Munger, H.M.and  R.W .Robinson, 1991. Nomenclature of Cucumis melo L. Cucurbit Genet Coop Reports 14: 
43-44. 

Narsih, Yunianta, Harijono, 2012. The study of germination and soaking time to improve nutritional quality of 
sorghum seed. Int. Food Res. J., 19(4), 1429–1432.  

Nonogaki, H., G. W. Bassel and J. W. Bewley, 2010. Germination-still a mystery. Plant Sci. 
DOI:10.1016/j.plantsci. 2010.02.010.  

Schenker, S., 2002. Facts behind the headlines, Broccoli, British Nutrition Foundation - Nutrition Bulletin, 27 
159-160. 

Snedecor, G. W. and W. G. Cochran, 1980 . Statistical methods. 7th ed , Ames: lowa State university press. 
Shipard, L., 2005. How Can I Grow and Use Sprouts as Living Food? Stewart Publishing. 
Syed, A. S., Z. Aurang, M. Tariq, N. Nadia, J. A. Sayed, S. Muhammad, M.D. Abdul Alim and M. Asim, 2011. 

Effects of sprouting time on biochemical and nutritional qualities of Mungbean varieties. African Journal of 
Agricultural Research Vol. 6(22), pp. 5091-5098. 

Uppal, V. and K. Bains, 2012. Effect of germination periods and hydrothermal treatments on in vitro protein and 
starch digestibility of germinated legumes. J. Food Sci. Technol., 49(2), 184–191. 

 

 




