Biochemical, chemical and rheological properties of Detarium microcarpum and Irvingia gabonensis seed flours
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Seed flours of two tropical food thickeners: Detarium microcarpum and Irvingia gabonensis were studied. The proximate composition, metal contents and antioxidant properties were determined.
The rheological properties of 5% flour pastes showed that Detarium microcarpum flour paste with zero shear viscosity (ηo = 56.69 Pa s) had superior thickening power than Irvingia gabonensis (ηo = 14.8 Pa s).  Detarium microcarpum flour paste exhibited properties of entangled network with G’ = G” at ω = 20.92 rad/s and G” > G’ at lower frequencies while Irvingia  gabonensis was elastic with G’ > G” at all frequencies.
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Viscosity-shear rate profiles of 5% aqueous dispersions of Detarium microcarpum and Irvingia gabonensis  flour pastes at 25oC
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Frequency sweep showing G’ and G” of 5% aqueous dispersions of Detarium microcarpum and Irvingia gabonensis  flour pastes at 25oC
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		Detarium flour								Irvingia flour

		ang. frequency		G'		G''				ang. frequency		G'		G''

		rad/s		Pa		Pa				rad/s		Pa		Pa

		157.9		628		402.4				79.05		7.873		11.68

		125.5		618.2		369.2				62.81		14.05		9.305

		99.75		564		346				49.89		15.25		7.988

		79.43		506.3		332.1				39.62		13.66		7.703

		63.08		452.3		318.3				31.47		13.21		6.93

		50.07		401.8		303.9				25.01		12.4		6.465

		39.72		354.1		288				19.86		11.66		5.928

		31.54		309.5		271				15.77		11.03		5.447

		24.94		267.7		252.8				12.53		10.43		4.937

		19.74		230.4		234.8				9.953		9.894		4.568

		15.69		197.6		217.3				7.907		9.353		4.17

		12.47		167.8		199.2				6.28		8.88		3.804

		9.991		141.3		180.7				4.989		8.419		3.484

		7.923		116.6		161.3				3.962		8.005		3.145

		6.308		95.66		143.3				3.148		7.642		2.916

		5.011		77.97		126.6				2.5		7.297		2.611

		3.981		62.92		111				1.986		6.905		2.382

		3.16		50.01		96.07				1.578		6.62		2.204

		2.509		39.6		82.95				1.253		6.393		2.008

		1.993		30.97		70.89				0.9954		6.123		1.847

		1.583		23.96		60.15				0.7907		5.918		1.673

		1.258		18.36		50.69				0.6282		5.727		1.55

		0.9991		13.9		42.42				0.4989		5.524		1.43

		0.7939		10.4		35.25				0.3964		5.373		1.313

		0.6305		7.685		29.13				0.3149		5.25		1.191

		0.5008		5.614		23.91				0.2501		5.067		1.146

		0.3978		4.047		19.54				0.1986		4.98		1.05

		0.316		2.876		15.87				0.1578		4.889		0.9566

		0.251		2.017		12.84				0.1253		4.505		0.9772

		0.1994		1.395		10.35				0.09956		4.729		0.8174

		0.1584		0.9544		8.313				0.07907		4.664		0.7836

		0.1258		0.6466		6.66				0.06281		4.603		0.7202

		0.1		0.4331		5.331				0.04991		4.548		0.6724

										0.03963		4.517		0.6361

										0.03148		4.462		0.6233

										0.02501		4.443		0.579

										0.01987		4.407		0.5705

										0.01578		4.384		0.5443

										0.01254		4.357		0.5146



Detarium, G'	157.9	125.5	99.75	79.430000000000007	63.08	50.07	39.72	31.54	24.94	19.739999999999998	15.69	12.47	9.9909999999999997	7.923	6.3079999999999998	5.0110000000000001	3.9809999999999999	3.16	2.5089999999999999	1.9930000000000001	1.583	1.258	0.99909999999999999	0.79390000000000005	0.63049999999999995	0.50080000000000002	0.39779999999999999	0.316	0.251	0.19939999999999999	0.15840000000000001	0.1258	0.1	628	618.20000000000005	564	506.3	452.3	401.8	354.1	309.5	267.7	230.4	197.6	167.8	141.30000000000001	116.6	95.66	77.97	62.92	50.01	39.6	30.97	23.96	18.36	13.9	10.4	7.6849999999999996	5.6139999999999999	4.0469999999999997	2.8759999999999999	2.0169999999999999	1.395	0.95440000000000003	0.64659999999999995	0.43309999999999998	Detarium, G"	157.9	125.5	99.75	79.430000000000007	63.08	50.07	39.72	31.54	24.94	19.739999999999998	15.69	12.47	9.9909999999999997	7.923	6.3079999999999998	5.0110000000000001	3.9809999999999999	3.16	2.5089999999999999	1.9930000000000001	1.583	1.258	0.99909999999999999	0.79390000000000005	0.63049999999999995	0.50080000000000002	0.39779999999999999	0.316	0.251	0.19939999999999999	0.15840000000000001	0.1258	0.1	402.4	369.2	346	332.1	318.3	303.89999999999998	288	271	252.8	234.8	217.3	199.2	180.7	161.30000000000001	143.30000000000001	126.6	111	96.07	82.95	70.89	60.15	50.69	42.42	35.25	29.13	23.91	19.54	15.87	12.84	10.35	8.3130000000000006	6.66	5.3310000000000004	Irvingia, G'	79.05	62.81	49.89	39.619999999999997	31.47	25.01	19.86	15.77	12.53	9.9529999999999994	7.907	6.28	4.9889999999999999	3.9620000000000002	3.1480000000000001	2.5	1.986	1.5780000000000001	1.2529999999999999	0.99539999999999995	0.79069999999999996	0.62819999999999998	0.49890000000000001	0.39639999999999997	0.31490000000000001	0.25009999999999999	0.1986	0.1578	0.12529999999999999	9.9559999999999996E-2	7.9070000000000001E-2	6.2810000000000005E-2	4.9910000000000003E-2	3.9629999999999999E-2	3.1480000000000001E-2	2.5010000000000001E-2	1.9869999999999999E-2	1.5779999999999999E-2	1.2540000000000001E-2	7.8730000000000002	14.05	15.25	13.66	13.21	12.4	11.66	11.03	10.43	9.8940000000000001	9.3529999999999998	8.8800000000000008	8.4190000000000005	8.0050000000000008	7.6420000000000003	7.2969999999999997	6.9050000000000002	6.62	6.3929999999999998	6.1230000000000002	5.9180000000000001	5.7270000000000003	5.524	5.3730000000000002	5.25	5.0670000000000002	4.9800000000000004	4.8890000000000002	4.5049999999999999	4.7290000000000001	4.6639999999999997	4.6029999999999998	4.548	4.5170000000000003	4.4619999999999997	4.4429999999999996	4.407	4.3840000000000003	4.3570000000000002	Irvingia G"	79.05	62.81	49.89	39.619999999999997	31.47	25.01	19.86	15.77	12.53	9.9529999999999994	7.907	6.28	4.9889999999999999	3.9620000000000002	3.1480000000000001	2.5	1.986	1.5780000000000001	1.2529999999999999	0.99539999999999995	0.79069999999999996	0.62819999999999998	0.49890000000000001	0.39639999999999997	0.31490000000000001	0.25009999999999999	0.1986	0.1578	0.12529999999999999	9.9559999999999996E-2	7.9070000000000001E-2	6.2810000000000005E-2	4.9910000000000003E-2	3.9629999999999999E-2	3.1480000000000001E-2	2.5010000000000001E-2	1.9869999999999999E-2	1.5779999999999999E-2	1.2540000000000001E-2	11.68	9.3049999999999997	7.9880000000000004	7.7030000000000003	6.93	6.4649999999999999	5.9279999999999999	5.4470000000000001	4.9370000000000003	4.5679999999999996	4.17	3.8039999999999998	3.484	3.145	2.9159999999999999	2.6110000000000002	2.3820000000000001	2.2040000000000002	2.008	1.847	1.673	1.55	1.43	1.3129999999999999	1.1910000000000001	1.1459999999999999	1.05	0.95660000000000001	0.97719999999999996	0.81740000000000002	0.78359999999999996	0.72019999999999995	0.6724	0.6361	0.62329999999999997	0.57899999999999996	0.57050000000000001	0.54430000000000001	0.51459999999999995	Angular frequency, ω



Elastic modulus, G'; 

Loss modulus, G"







Sheet2





Sheet3






