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ABSTRACT 

The aim of this work was to investigate the chemical composition, antioxidant properties and 
microbial content of chickpea (Cicer arietinum L.) steep liquor. 250 g of chickpea seeds were 
submerged soaked in 500rnL boiled sterilized distilled water (1 :2 w/v) for 24 h at 37°C, then the 
filtration was run on Whatrnan paper Nol. As results, 8.2 g of freeze-dried CHSL were obtained. 
Lysine was the main free amino acid accounted for 77% of total free amino acids followed by serine 
(6.49%). The results of total amino acids found in CHSL indicated that arginine was the main amino 
acid accounted for 24% of total amino acids followed by tyrosine (20%). Total carbohydrate in the 
CHSL was 1.47 % w/w, while the total reducing sugar was 1.25% of total carbohydrates. Levels of 
nicotinic acid, pyridoxine, thiamin, riboflavin, folic acid, and vitamin B12 were 14.3, 3.14, 24.2, 1.11, 
0.59, and 24.5 mg/100mg CHSL, respectively. The results clearly indicated that CHSL exhibited 
antioxidant activity. In general, scavenging activity was increased with increasing the fermentation 
time. After 24 h fermentation, scavenging activity of CHSL reached 94% while tertiary butyl 
hydroquinone (TBHQ) exhibited 96%. Also the antioxidant activity, generally, was increased 
comparing with TBHQ activity, while the highest value noticed after 16 h compared with TBHQ (82 
and 82) respectively. Twenty-five Bacilli isolates were separated from freezed-dried CHSL on nutrient 
broth medium. According to the results it could be concluded that CHSL is might be used as an 
alternative to yeast extract for syngas fermentation because it is rich in nutrients and lower in cost 
compared to yeast extract. 
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INTRODUCTION 

Chickpea (Cicer arietinum L.) is one of the 
oldest and most widely consumed legumes in 
the world; it is a staple food crop in some 
tropical and subtropical countries. Chickpea 
seeds are a cheap source of high quality protein 
in the diet of millions in the developing 
countries. In addition, they are also a good 
source of carbohydrates, minerals, and trace 
elements. Chickpea is considered a healthy 
vegetarian food and it is one of the most 
important human nutrition (Duke, 1981). 
Chickpea cultivars were grouped into two types: 
desi (Indian origin) and kabuli (Mediterranean 
and Middle Eastern origin) (Kaur et a/., 2005). 
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Substantial differences in these two groups have 
been observed with regard to their seed coat 
percentage, crude fiber content, trace element 
composition, polyphenol content (Chavan eta/., 
1986; Jambunathan and Singh 1981), parching 
properties (Kaur et a/., 2005), and properties of 
their flours (Kaur and Singh 2005). Chickpea 
has a medical benefit (Pandey and Enumeratio 
1993 and Warner eta/., 1995). 

Steep liquor of some plants is important, 
cheap and environmental -friendly in many 
products e.g. corn steep liquor (CSL). The 
development of a low cost fermentation medium 
alternative containing all essential nutrients 
required for cell growth and product formation 
would reduce the overall cost of the 


























