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The number of diabetics and overweight people is increasing
significantly year after year [1]. It seems difficult to counteract the
situation. Fatty, salty, sugary, ultra-processed foods are highly ap-
preciated by consumers and their negative health effects seem to be
denied. Most consumers express the need for pleasure in their diet.
These needs are satisfied by a Western diet. Carbohydrates represent
a considerable part of the list of ingredients constituting foods. They
are considered as bulking agents, they sweeten foods, they provide
energy. Unfortunately, most of them are hyperglycemic and caloric.
This is the case with sucrose, fructose, and glucose syrups used in
confectionery, biscuits, and other pleasure foods.

Beside these foods, more nutritional foods are present on super-
market shelves, aimed at people concerned about their health and
athletes, sick people, seniors... Specialized nutrition industry profes-
sionals search for ingredients with proven health properties. They also
look for naturality, because if they are concerned about the health of
their customers, they are also concerned about the health of the planet
and their environment.
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In 1981, David Jenkins invented the concept of the glycemic index
[2]. At that time, most diabetics were type 1. These sick people who
needed to consume foods that raised postprandial glycemia very little
had a lot of difficulty finding them. In addition, Jenkins demonstrated
that different types of rice or bread did not induce the same type of
glycemic response at all. There was therefore a need to map carbohy-
drates and a need for nutritional education. The concept of the glyce-
mic index allowed consumers who wanted to better understand and
be actors in their health to answer these two questions. Most diabetics
today are type 2. The need to better control postprandial glycemia has
since been certified by scientists, both in diabetics and non-diabetics.

Among carbohydrate sources, the cultivated pea (Pisum sativum)
is a plant from the legume family known for its richness in proteins.
Widely used in livestock farming, its interest in human nutrition de-
veloped in the 2000s. It is a plant that is environmentally friendly
because it requires less water, less fertilizer, and fewer pesticides [3].
It is an excellent source of digestible proteins in line with recommen-
dations for vegetarian or vegan diets, which also interests many flex-
itarian consumers because it is more economical in water and surface
area than meat. Climate change linked to the production of carbon
dioxide and methane makes it an excellent choice compared to bovine
protein sources.

Pea starch is very rich in amylose, this linear component of starch
which in the grain has a crystalline helical structure resistant to the ac-
tion of pancreatic a-amylase. Pea starch is very rich in amylose: from
24 to 49%, on average - 40% according to Farshi et al., [4] Cereals
generally have lower amylose contents than 25% [5].

Slowly Digestible Starch in Peas

In 1992, Englyst proposed a test aimed at measuring the diges-
tion rate of starch and carbohydrate foods [6]. The results are given
in fractions: RDS, SDS, and RS for rapidly, slowly digestible, and
resistant, respectively. Englyst and many scientists consider that the
SDS and RS fractions are beneficial for health [7] and that there is
a positive correlation between SDS and RS fractions and glycemic
index [8].

The richness in amylose of pea starch explains its richness in slow-
ly digestible starches. Perreau’s team [9] estimated these fractions in
peas with respectively 16% of rapidly digestible starch and 30% of
slowly digestible starch. There are 54% of resistant starch in peas
according to Englyst which would rather be very slowly digestible
starches since only 11% of starch is fiber according to the AOAC
method for measuring resistant starches [10].

Correlation with the Glycemic Index

The GI determination test performed according to ISO guideline
with 13 volunteers who had a 12-hour fasting period gave a figure of
23% when compared to maltodextrin or glucose which give 100. This
figure is therefore very low and perfectly correlated with the RDS
content. When looking closely at the postprandial glycemia evolution
curves, we observed a very low evolution of the glycemia; it starts
after 15 minutes and lasts until 90 minutes.
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Pea Starch and Recipes

It is possible to make low glycemic index recipes with native pea
starch. However, these must contain very little water and not have
to be heated at the risk of seeing the crystalline structure of amy-
lose disappear, and then a decrease of the content of slowly digestible
starch. The team of Perreau9 has succeeded in formulating a ready-
to-use powder for flavored drinks. It is also possible to make biscuits
with pea starch. By using other carbohydrate sources, it was possible
to make puddings [11]. All these recipes have shown a richness in
slowly digestible starches associated with a low glycemic index in
humans. These foods can become valuable aids in glycemic manage-
ment for people with diabetes or those who do not want to become
diabetic.

If we focus on the digestion profile of pea starch, part of it is di-
gested quickly and contributes to providing glucose to cells within 15
minutes after ingestion. Another part is digested more slowly between
15 minutes and 2 hours and contributes to maintaining postprandial
glycemia. According to the Englyst test, an estimated fraction of 43%
is very slowly digested, most likely in the jejunum and ileum. A last
fraction is assimilated to dietary fiber (11%) and probably fermented
in the colon into short-chain fatty acids, as most resistant starches are
[12].

Subjects being fasted for 12 hours before the test, absorption ca-
pacities are very high in the duodenum [13], especially thanks to the
SGLT1 transporter. Glucose absorption capacities are also present up
to the ileum thanks to the GLUT2 transporter. Fasting should con-
siderably influence the kinetics of glucose uptake and release by the
liver, the latter suppressing its glucose production and switching to
the use of postprandial glucose for its own energy. This could explain
the very low influence of pea starch on medium-term glycemia [14].

Conclusion

There is an urgent need for new ingredients aimed at reducing
postprandial glycemic response. The numbers of diabetes cases are
becoming alarming with a projection of 700 million in 2050.

We have seen in this study that the low digestibility of native pea
starch was correlated with its very low glycemic index and that it was
possible to develop low GI recipes with native pea starch. The diges-
tion pattern of pea starch makes it a very slowly digestible starch that
responds positively to the concept of progressive glucose release [11].
Postprandial glycemia is attenuated and requires only small amounts
of insulin for its regulation, which is very favorable for the nutritional
management of diabetes.
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