Okra Gum: Bulk Extraction and Chemical Analysis
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Introduction

Okra (Abelmoschus esculentus) gum was given ‘GRAS’ (Generally recognized as safe) status by American Food and Drug Agency (FDA) letters (FDA, 2007) though some research findings differed on chemical make up. The potential applications of okra gum include use as whipping agent for reconstituted dried egg white, an inhibitor to sucrose crystal formation, a component of adhesive, a diflocculant in paper or fabric production, a brightening agent in electroplating, etc. The laboratory method of gum extraction is not commercially feasible. The aim of study was to develop cheaper technology for bulk extraction of okra gum, as well as carry out some physical and chemical studies on the gum.
Materials and Methods

Okra gums were extracted by two methods: (1) The conventional method as described by Amir (2011), and (2) By mixing and drying with yam flour as carrier. There were three processes under the method 2. 
Process I: Okra pods 239.4g sliced, 2-3m thick and soaked in water for 24 hours. The pods were then squeezed and mashed with hand (wearing sanitary gloves) and sieved. The gum solution was thoroughly mixed with 303.4g of yam flour, and then dried at 60oC in a cabinet drier under air draft, yielding a product – CG. Another batch of gum solution was made from 120g okra pod, mixed and dried with product – CG at 60oC, yielding product CG2. Yet another gum solution from 200g okra pod mixed and dried with CG2 yielded CG3. CG4 and CG5 were made with gum from 135 and 210g okra pod. The weights of CG to CG5 were taken upon production.

Process II: Different volumes (4-10)mls of okra gum solution made from 300g okra pod were each mixed and dried with 10g of yam flour at 60oC.

Process III: Different quantities (5-30) g of yam flour were each mixed and dried at 60oC with 10mls of okra gum solution from 300g of okra pod. Employing the methods of Balami (2004), viscosity, water holding capacity as well as moisture content of the carried gum from Process I, was compared with those of pure gum as well as Gum Arabic. Infrared spectroscopy was done on the pure gum according to the method described by Mengshi, et al; (2009) at 0.5mm path.

Results and Discussions
Table 1: Results of Gum Drying Operation with Yam Flour as Carrier

	Process I
	Process II
	Process III

	A(g)
	B(g)
	C(ml)
	D(g)
	E(g)
	F(g)

	239.4
	252.9(cg)
	0
	9
	5
	5.2

	120
	359.4(cg2)
	10
	9
	10
	9.1

	200
	559.4(cg3)
	9
	9
	15
	13.8

	135
	694.4(cg4)
	8
	8.8
	20
	18.9

	210
	904.4(cg5)
	7
	9
	25
	22.9

	
	
	6
	7
	30
	28.1

	
	
	5
	8.5
	
	

	
	
	4
	8.8
	
	


A:

Weight of okra pod (g) – source of gum
B:

New weights of 303.4g yam flour – after each batch

C:

Varying volumes of okra gum solution carried in 10g yam flour.

D and F:
Weights after drying at 60oC

E:
Different weights of yam flour that served as carriers for 10ml okra gum solution.

The results indicate a general decrease in the weights of yam flour, after it was dried or made to carry the okra gum. From Process I, 303.4g of yam flour weighed 217.7g after carrying gum from a total of 904.4g okra pod. More investigations are needed to provide enough explanation for the observation; it is possible there is chemical interaction between the gum and flour. The flour was dryer after carrying okra gum, implying perhaps that shelf life of the product should be longer than the original yam flour. In other results, pure gum, carried gum and Gum Arabic had 0.245, 0.317, 1.22Ngm-2 respectively for viscosity. For water holding capacity (%) they had 12, 12.60 and 16.00. Moisture content (%); 10, 7, and 46. The infrared spectra revealed the presence of Aromatics; C-C multiple bond, O-H, C-O, C=S, C-N and C-CL stretching vibrations. These were in agreement with the Pyranose (ring) structure reported by of other researchers (American FAO, 2007). There C-Cl stretching vibration was never reported in other works.
Conclusion and Recommendation

The carrier approach to bulk production of okra gum, is a decimal reduction technique (the concentration of yam in CG5 is lower and continuous to get lower but hardly zero in  subsequent batches) with promise of retained or even improved viscosity. Industrialists should consider giving it a trial. Chemically okra gum shows promises of combining well in food systems.
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