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As well as obtaining nourishment from bread, consumer acceptability is dependent on the 
appearance, texture, aroma, taste and swallowablity. A nutrient-dense vegetable-enriched bread (VB) 
was produced and in a series of 3 experimental studies physical properties, sensory attributes, ease 
of swallowing, glycaemic response, satiety, lipid profile and plasma β-Carotene concentration 
response of this bread compared to commercial white (WB) and wheatmeal breads (WMB).  

Objective properties including texture and bread crumb colour were measured. The liking and 
swallowing attributes were subjectively evaluated by older adults (n = 50, 50 + y) using Likaert scales. 
Subsequently young participants (n = 10, 23 ± 7y) were randomised to consume 75 g of one of VB, 
WB and WMB after an overnight fast on three separate days. Blood samples before and 15, 30, 45, 60, 
90, 120 min after consumption were analysed for glucose and insulin concentration. Satiety 
questionnaires were completed at each sampling point. The incremental-area-under-the-curves 
(iAUC) for glucose and insulin were calculated. Lastly, 10 participants (n = 10, 30 ± 12y) consumed 
200 g of VB every day for two weeks. Plasma β-carotene and lipid profiles were measured pre and 
post.  

Participants preferred the vegetable-enriched bread and reported that it was easier to swallow 
than WB and WMB. The glucose iAUC were not different among breads but the mean insulin iAUC 
for the VB was significantly less than the WB and WMB; WB minus VB difference 12415 pmol·min/L 
(95%CI 1918, 22912 pmol·min/L, p = 0.025) and WMB minus VB 13800 pmol·min/L (95%CI 1623, 25976 
pmol·min/L, p = 0.031). The VB satisfied hunger more than the WB and WMB. The consumption of 
VB for two weeks did not statistically change plasma β-Carotene and plasma lipid profile. 

The vegetable-enriched bread attenuated insulin release, provided greater satiety and was 
favored over the commercial breads. A longer trial is warranted. 
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