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To assess the impact of gastric lipase and cholesterol esterase, as key

enzymes of lipid metabolism, in the INFOGEST digestion method on plant

sterol bioaccessibility in a plant sterol-enriched wholemeal rye bread.
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• Plant sterol-enriched wholemeal rye bread fortified with an ingredient containing

microencapsulated free plant sterols (1.8 g plant sterols/80 g rye bread) from tall oil.

Samples

• Bioaccessible fraction

Simulated 

digestion
INFOGEST INFOGEST + GL INFOGEST + GL + CE
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Ø Chromatograph FID: YL 
Instrument 6500 System 

Ø Chromatograph MS: Agilent 
7890B

Ø Column: CP-Sil 8 low bleed/MS, 
50 m x 0.25 mm x 0.25 µm 

Ø Injector and detector: 325 ºC
Ø Carrier gas : H2 
Ø Split: 1:10 

280 ºC, 20’  0.7 º/min   290 ºC, 5’  30 º/min   320 ºC/5'
Oven: GC-FID GC-MS

Piironen et al., 2002; Makran et al., 2022
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Plant sterol bioaccessibility in rye bread

PS: plant sterols, GL: gastric lipase; CE: cholesterol esterase 

0

10

20

30

40

50

60

Campeste
rol

Campesta
nol

Stig
maste

rol

β-S
ito

ste
rol 

Sito
sta

nol

△5-Avenaste
rol

△5,24-Stig
masta

dienol

△
7-Stig

maste
nol

△7-Avenaste
rol

Total P
S

Bi
oa

cc
es

si
bi

lit
y 

(%
)

INFOGEST INFOGEST + GL INFOGEST + GL + CE

a
a

a
a a a

a

a

a

a
b

b
b b b

ab
a

b

b

bc
b

b b c
b

a

b
c

c



INTRODUCTION OBJECTIVE MATERIALS AND METHODS RESULTS AND DISCUSSION CONCLUSION

Plant sterol bioaccessibility in rye bread
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The use of gastric lipase and cholesterol esterase implies a closer

approach to in vivo conditions, and we propose their inclusion in the

INFOGEST model for the evaluation of the bioaccessibility of plant

sterols and other lipidic bioactive compounds.
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