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In vitro duodenal digestion of raw and roasted almond lipids ING'S
Myriam Grundy?, Terri Grassby?, Giusy Mandalari?, Mary Parker?, Keith Waldron?, Peter J. Butterworth?, Sarah Berry! and Peter R. Ellis? College

1-Biopolymers Group, Diabetes and Nutritional Sciences Division, King’s College London, Franklin-Wilkins Building, London, SE1 9NH LONDON
2-Institute of Food Research, Norwich Research Park, Colney, Norwich NR4 7UA

In order to be digested, lipids require to be in the form of emulsions. However, a great proportion of lipid in some food matrices such as almonds, remain
undisturbed after mastication. Indeed, the data from our mastication study showed that half of the almond bolus was composed of particles with a size
superior to 500 um. We also revealed that negligible changes in microstructure, in particular particle size, occur during gastric digestion. According to these
results, we anticipate that lipids present on the surface of the chewed almond particle are hydrolysed, whereas the intracellular lipids of the intact cells
remained undigested [1].

The purpose of the present study was therefore to compare the lipid digestion on almond materials with different degrees of bioaccessiblity, namely
separated cells (i.e. intact cell walls) and particles of different sizes (i.e. different proportion of intact and fractures cells).

METHODS

The in vitro digestion studies were performed using a pH-stat device to -Almond cells were separated by leaving almond particles for 4 weeks in a
follow the FFA release. e solution containing 50 mM CDTA and 5 mM metabisulfite (Na,S,0c), pH 7,

grinding the pieces using mortar and pestle and then sieving them before
performing a dialysis to remove CDTA.

-Almond particles of different sizes were obtained by grinding almonds in a
blender, sieving and collecting the particles from sieves of 1, 0.5 and 0.25

The final composition for the digestion (total volume 37.5 mL, pH 7 at
37°C) was as follows (adapted from [2]):
e 300 mg of lipids (emulsions, almond separated cells or almond

particles) mm aperture and a sieve base.
e 20 mg/mL bile extract solution in 10 mM phosphate buffer
e 150 mM NaCl The microstructure of almond cells before and after digestion was studied
* 10 mM Ca(l, pH-stat: Methrom  ysing either light or confocal laser scanning (CLM) microscope. Cells observed
e 2.4 mg/mL pancreatin solution in 10 mM phosphate buffer 848 Tritrino plus -\ ith LM were stained with Nile red (1 mg/mL in dimethyl sulfoxide, A = 366
The titrations were performed using 0.15 M NaOH for 1h nm).
Percentage of free fatty acid (%FFA) release using raw or Representative image of separated, raw and Amount of fatty acid release (%) and reaction
roasted almond particles of different sizes and separated roasted almond cells before and after digestion rate (umol/mL/min) after 1 hour hydrolysis
cells as a source of lipid substrate in bright field (A) or confocal (B) microscopy with pancreatic (mean = SEM, n = 3)
The maximum amount of FFA produced during the duodenal digestion of almond Most of the lipids remain undigested as encapsulated by the cell
flour (< 0.25 mm) was used as a reference (100%) for the subsequent materials. walls.
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CONCLUSION

These results showed that depending on the almond structure and degree of processing, the amount of fatty acids produced from the hydrolysis of TAG
substantially varied. The concentration of FFA release was greater for smaller particles compared to larger particles due to the greater proportion of ruptured
cells, and thus lipids available for digestion. This study showed that cell walls act as a physical barrier that limits nutrient digestion.

RELEVANCE TO INDUSTRY

Controlling the particle size of plant-based ingredients such as almonds could be used to develop novel food ingredients and products, that can be used to
increase or decrease the uptake of lipids and other nutrients. This could potentially have a range of health benefits including appetite control, weight
management, prevention of CVD and diabetes or even increasing nutrient uptake as needed by undernourished populations (i.e. elderly).

Future work

* /n vivo study in ileostomy individuals measuring blood responses and nutrient losses in digesta following the ingestion of almond meals with different degree
of bioaccessibility
e Kinetic studies using antibodies to measure cellular uptake of lipase on almond cells
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