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af ischaemic heart disease and between 37% (South-East Asia region)
and 54% (Eurcpean countries) of cardiovascular deaths (WHO, 2009).
Hypertension is, therefore, a considerable problem in our society, not
only placing a great burden on our health, but also having substantial
impacts on the economy.

An angiotensin-converting-enzyme inhibitor (ACE inhibitor) is
a component used primarily for the treatment of hypertension
{elevated blood pressure) and congestive heart failure. ACE-11s a
zinc-dependent peptidase that cleaves angiotensin I to angiotensin
I {ANG I}, a vasoconstrictor, invelved in regulating blood pressure.
Aside from playing a key role in hypertension, ANG Il induces
cardiovascular damage through its effects on smooth muscle
migration and the formation of extracellular matrix, resulting in
wvascular remodeling and endathelial dysfunction. The use of ACE-L
inhibitors suppresses ANG 11, thereby reducing high blood pressure,
along with reducing the risk of myocardial infarction and mortality
in high-risk patients, such as those with diabetes or vascular disease.

The aim of this work was to generate phenolic fractions containing
5A and PCA from rapeseed meal, and te test these extracts for their
ability to inhibit the enzyme angiotensin-converting enzyme [ (ACE-1;
EC 3.4.15.1). This enzyme is key to the development of high blocd
pressure in humans and, if it can be inhibited, can result in reduced
blood pressure in persans with high blood pressure.

Scientific approach used

A phenolic acid-rich extract was generated that included 5A and
PCA using the method of Naczk et al. (1952), which is outlined briefly
in Figure 1.

Figure 1. Method wsed for exwraction of 5A and PCA from rapeseed meal.

Measuring ACE-I inhibition

The ACE-1 inhibition assay was used to determine the ability of the
phenolic fractions isolated from rapeseed meal to inhibit ACE-1. The
compound 3-hydroxybutyryl-gly-Gly-Gly (3HB-GGG) was used as
an ACE-I substrate and the amount of cleaved 3-Hydroybutyric acid
{3HB) from 3HE-GGG was detected using spectrophotometry.

Results

Figures 2 and 3 show the percentage ACE-I inhibition by each of
the rapeseed meal extracts generated and the percentage ACE-1
inhibited by the control, Captopril, which is a commercially available
antihypertensive drug, IC,, values are shown in Figure 3,
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Figure 2. ACE-] inhibitory activity of rapeseed meal phenolic extracts and
Capeopril, expressed a3 % ACE-[ inhibition. Data expressed as mean = SEM (r=3).
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Figure 3. IC, values of ACE-] inhibition for rapeseed meal phenolic extracts and
Captopril, expressed as mg'ml. (n=1)

Industry relevance

Extraction of phenalic compounds, including SA and PCA from
rapeseed meal, allows the valorisation of a low-economic-value
by-product of the rapeseed de-ciling process through their potential
utilisation as functional food ingredients to improve human health.
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