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ABSTRACT

Chemical composition, functionality and antioxidant properties of bambara
groundnut protein concentrate (BPC) and bambara groundnut protein hydrolysates from BPC,
prepared using Alcalase (BPCH-A) with 10, 20 and 30% degree of hydrolysis (DH) or
Flavourzyme (BPCH-F) with 5, 10 and 15% DH were investigated. Freez-dried BPC had 66.83%,
30.23%, 2.28% and 1.66% of protein, total carbohydrate, lipid and ash respectively. BPCH-A and
BPCH-F comprised a high content of protein and carbohydrate in the range of 45.57-65.78% and
26.20-48.84% respectively. BPCH-A and BPCH-F showed higher total phenolic and tannin
compared to unhydrolyed BPC. The BPCH-A and BPCH-F had excellent solubility at wide pH
range (3-9). The possessed interfacial properties were governed by protein concentrations used
and DH. Foaming expansion (FE) and foaming stability (FS) of BPC and BPCH-A and BPCH-F
increased with increasing protein concentration used, regardless of DH (p< 0.05). At more than
1% w/v of concentration used 10%DH BPCH-A, 5 and 10%DH BPCH-F had a higher form
expansion (FE) compared with that BPC (p< 0.05). FS of BPCH-A and BPCH-F decreased when
DH increased. The emulsifying activity index (EAI) of BPC, BPCH-A and BPCH-F decreased
with increasing the concentration used (p< 0.05). Emulsion stability index (ESI) of BPCH-A
and BPCH-F showed higher compared with that BPC which was used at concentration of 1% for
BPCH-A and 0.5 and 1% for BPCH-F, regardless of DH. Thus, concentrations of hydrolysates
determined interfacial properties differently, depending on DH. The BPCH-A and BPCH-F
dispersion (1 mg protein/ml) displayed greater heat stability, regardless of DH and NaCl
concentration. Antioxidative activity of BPC, BPCH-A and BPCH-F were evaluated (0.5 mg
protein/ml). The BPCH-A and BPCH-F exhibited the higher antioxidant activity compared to

BPC. 20%DH BPCH-A showed the highest ABTS radical scavenging activities (64.97%) whereas



30%DH BPCH-A showed the highest DPPH radical scavenging and metal ion chelating activity
(29.29 % and 74.41%, respectively) (p< 0.05). Furthermore, 5%DH BPCH-F showed the highest
ABTS and DPPH radical scavenging (48.58% and 27.23%, respectively) while 15%DH BPCH-F
exhibited the highest metal ion chelating activity (51.36%).

20%DH BPCH-A and 5%DH BPCH-F were selected based on their high
solubility and antioxidative activity. Protein hydrolysates were added in green tea beverage at
different level (0.5, 1 and 3 mg/ml). Green tea added with bambara groundnut protein
hydrolysates revealed the strongest ABTS, DPPH radical scavenging and metal ion chelating
activity than those control (without protein hydrolysate) (p< 0.05), which were increased by their
concentration. Green tea beverage fortified with 1.0 mg/ml of 20%DH BPCH-A or 5%DH
BPCH-F had lower likeness scroe in color, odor, texture and overall acceptance compared to
control but had no impact on flavor and bitterness score (p< 0.05). Therefore, the bambara
groundnut protein hydrolysate prepared using Alcalase or Flavourzyme could be used as a
promising source of functional peptide with antioxidant properties in food industry such as

beverage with a slightly detrimental effect on overall quality.
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