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MICROBIOLOGICAL ANALYSIS

Microbiological analysis (probiotics - MRS agar and M17 agar medium, and
Bifidobacteria - HHD culture method) has been conducted to assess the
presence of different categories of microorganisms and to monitor their
variations along the shelf life. In particular, “YOALP" starters (Streptococcus
thermophilus and Lactobacillus delbrueckii) and Bifidobacteria were monitored
up to three weeks so as to verify the presence and vitality of these probiotic
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bacteria (Fig. 1).
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Spoilers and pathogens were assessed (total count - Petrifilm AC, coliforms -

Petrifilm EC, yeasts - Petrifilm YM) in order to avoid the presence during

a period of twenty-one days.

pROBIOTIC EFFECTS

/4
Streptococcus thermophilus and Lactobacillus delbrueckii stay above the recommended therapeutic
level and the legal limitation for yogurt of 10E6 CFU/mL up to the seventh day so as to have the
ability to tolerate harsh gastric and intestinal conditions and be able to attach to the gut epithelium
[3]. Furthermore, these analyses confirmed the safety of the beverages along the entire shelf life
(up to 7 days).

Fruit juices contain phenolic compounds known to have a potential antioxidant and free
scavenger activity. Normally, a close correlation between the content of phenolic compounds and
antioxidant activity should be present in polyphenols rich foods. So, total polyphenolic content
and antiradical power (ARP) were determined, respectively by an optimized Folin-Ciocalteu
method and a DPPH Antioxidant Capacity Kit (BIOQuochem) which highlited high values in apple-
Aronia whey beverage (Fig. 2).
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Total polyphenols

potentially exerted by biochemical components, an ACE Activity Assay Kit (Merck-Sigma-
Aldrich) was used. Results have shown that this biological activity can be due to ACE
inhibitory peptides found in whey and to some polyphenols present

in fruit juices. Whey-Ravéntse beverage has reached the maximum inhibition

(Fig. 4). In general, all the “YoALP" beverages show higher ACE inhibitory activity than
other data present in similar literature studies [5, 6].
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Fig. 1 Evolution of lactic acid bacteria in “YoAlp” whey during shelf-life
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CHEMICAL ANALYSIS
BIOAGTIVES PEPTIDES

Proteomic analysis, conducted by RP-HPLC-ESI (+)/MS using Sforza et al. method
with some modifications [4], has highlighted the presence of 118 different peptides
from as1-casein (as1-CN), as2-casein (as2-CN), B-casein (B-CN), k-casein (k-CN),
B-lactoglobulin (LGB) and a-lactalbumin (LALBA). Among them 30 peptides have
been linked to potential bioactive effects such as ACE (Angiotensin-converting
enzyme) inhibitory, antioxidant, mineral binding, opioid antagonist and DPP
(Dypeptil peptidase) inhibitory activity (Tab. 1). ACE inhibitory peptides were

the most common bioactive peptides found. This result suggests a possible
antihypertensive effect of the "YOALP whey based beverages". Moreover, it was
detected the marker of A2 variant of B-casein (BCM9), Tab.1 ID 8, which is related to
a lower incidence of cardiovascular disease, type 1 diabetes and a reduction

in cholesterol and triglycerides. /\

A T sequence originprotein | oloical Acivity
. ss [ e | o e paca02-105 | ACE nhibitor
2 | a w s | w poNE-6n | ACEinhibitor
s FEE ™ poNT3T0 | ACE nhibitor
BEEEREE ReeeL povi-6 | ACEinhibitor
BEEREE ax pioee-20 | ACEinhibitor
¢ [ | am [ae |0 o penqroen | ACE nhibitor
7 s | @ | e s ACE inhibitor
8 | 5979 | s |z | 3 |serrcnensirquentar | pousr-anvecs| ACE nhibitor
s ez | e e | 0 worg BNGsI166 | ACE nhibitor

Tab. 1 Identification parameters of peptides detected in YoAlp whey beverages
and their possible health effects

ACE inhibitory activity
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In order to verify the Angiotensin Converting Enzyme (ACE) inhibitory activity,
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Fig. 4 YoAlp whey beverages ACE inhibitory activity. Mean literature value (—).
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Fig. 2 Total polyphenols content in whey beverages. Mean literature value (—).
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High amount of polyphenols was found in all the beverages, in particular, apple-Aronia whey beverage -
has shown the highest values. As expected, the highest values of ARP have been obtained by apple-Aronia ” >
whey beverage. Furthermore, a great correlation between ARP values and polyphenol content was found
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(Fig. 3) |r.1d|cat|ng that the a.ntlr.adlcal power is mainly due to polyphenols present in fruit juices. prST— prv— pre— w0 oo 0 a0 160 e
Comparing these values with literature, data suggest that YOALP whey based beverages have a good level Rasberry Aronia =
of potential antioxidant activity [5, 6].
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