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Abstract: Resveratrol and caffeic acid are some of the most consumed antioxidants during the day,
so their importance as sources and their benefits need to be evaluated and updated. This survey
aimed not only to analyze whether young Romanian consumers are informed about the benefits of
antioxidants in general, and resveratrol and caffeic acid in particular, but also to observe the degree
of nutritional education of these participants. Young consumers know the concept of antioxidants
relatively well; they managed to give examples of antioxidants and indicate their effects. The
majority of those chosen drink wine and coffee, but many are unaware of their health advantages
and antioxidant properties. Students are less familiar with the antioxidant chemicals resveratrol and
caffeic acid. It is advised to have a thorough understanding of these significant antioxidants and
their nutritional content as they are present in our regular diets, and further studies on different
kinds of antioxidants are required to increase the awareness of people concerning their importance in
daily life.
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1. Introduction
1.1. Resveratrol

Resveratrol, the active compound found in red grapes and other plants, has a long
history dating back to ancient Indian medicine. Grape extract was used for its health
benefits as early as 2500 BC [1]. The peel of fresh grapes contains a significant amount of
resveratrol (0.2–7.7 mg/L), and it is also found in wine. Resveratrol is now recognized as a
polyphenol that can be found in various plants, not just grapes [2]. It has the potential to be
transformed into active forms through metabolic processes (Figure 1), which enhances its
therapeutic effects [3].

Figure 1. Chemical structure of trans-resveratrol and cis-resveratrol.

Resveratrol has been identified in extracts from various plants and as synthetic deriva-
tives. This compound has been identified in the skin of red grapes, vine leaves, blueberries,
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rosehips, hazelnuts, and wine [4]. Resveratrol is consumed in the form of natural food sup-
plements and the form of herbs in Chinese medicine and Ayurvedic medicine in India [1].
In many studies, resveratrol has been indicated to have numerous biological functions:
anti-inflammatory, antioxidant, anti-obesity, antibacterial [5,6]; it has also been reported
for its anticancer activity for some forms of cancer, such as ovarian, breast, and prostate
cancer [7] (Figure 2).

Figure 2. Sources of resveratrol and its health benefits.

Its pharmacokinetic properties are not exactly the most favorable, because resveratrol
is very slightly soluble in water. At the same time, it has been shown that its metabolites
have a short half-life [8].

1.2. Caffeic Acid

Hydroxycinnamic acids are commonly found in plants and plant products. They
can be created from phenylalanine and play a role in the production of other complex
phenolic compounds like flavonoids [9,10]. Additionally, they contribute to the structure
and support of plants by being part of the cell wall. In plants, these acids can exist as esters
or be converted into other forms. The most prevalent hydroxycinnamic acids in nature are
caffeic acid, its ester (chlorogenic acid), and its precursor p-cumaric acid [11]. Caffeic acid
(Figure 3), which is a phenolic compound, is the main hydroxycinnamic acid in the human
diet and can be found in coffee beans, teas, propolis, wines, and various fruits [12,13].

Figure 3. Chemical structure of caffeic acid.

Caffeic acid is found in fruits, oil, vegetables, coffee, and dark chocolate [13,14]. It is a
phenolic compound with pharmacological properties found mainly in medicinal plants
(Figure 4). Caffeic acid has anti-inflammatory [15], anticancer [16], antibacterial [17], and
antioxidant properties [18].

Regarding the toxic risk, it is considered non-existent because it is usually ingested in
small amounts through plants. Most of the hydroxycinnamic acids ingested per day are
caffeic acid. After ingestion, phenolic compounds are converted to methylated derivatives
or can be conjugated to glucuronic acid (e.g., conversion of caffeic acid to ferulic acid) [19].
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Free ferulic, caffeic, and coumaric acids have been identified in urine after a fruit-rich
diet [20].

Figure 4. Sources of caffeic acid and its health benefits.

Drinking red wine or coffee, even without caffeine, exposes us to a natural polypheno-
lic component called caffeic acid, which has a wide range of intriguing health consequences.
Those who drink a lot of coffee may take in up to 500 mg of caffeine daily; those who do
not can take in up to 25 mg [21,22].

The main purpose of this questionnaire study is to analyze whether young consumers
(students) are informed about the benefits of antioxidants in general, and resveratrol and
caffeic acid in particular. The secondary purpose of this study is to observe the degree of
nutritional education of young consumers.

2. Materials and Methods
2.1. Study Design

For this type of study considering young people, 135 students from three faculties
(Faculty of Medicine—MD, Faculty of Food and Tourism—FT, and Faculty of Electrical
Engineering and Computer Science—EECS) of the Transilvania University of Bras, ov were
selected (50 students from MD and FT faculties and 35 students from EECS). MD and
FT faculties aim, through the offered educational program, to improve public health and
impart certain notions about antioxidants and their benefits. We included a third group
of study to minimize the bias of the study, introducing a group that has minimal general
knowledge from their previous educational program and probably medium knowledge
about antioxidants in general. A special interest was to consider if the intake habits
are different between these three groups of young Romanian consumers of antioxidants,
as the base of discussion for other similar studies performed in other different cultural
backgrounds, social statuses, and lifestyle habits.

This study complied with the rules of medical scientific ethics. Participants in this
study were informed about the purpose of data processing, the anonymity of respondents,
and the possibility to waive its completion without any additional problems. All students
selected for this study completed at least 80% of the questionnaire.

2.2. Questionnaire Structure

The questions focused on topics from several medical fields (biochemistry, nutrition, in-
ternal medicine, and oncology) but also about the personal lifestyle of the respondents—to
observe the degree of nutritional education and healthy or less healthy habits of students.
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The response format was of two types: grid questions with at least five answer
options and questions with a Likert scale (e.g., ‘strongly agree’, ‘agree’, ‘disagree’, ‘strongly
disagree’). The answers to the questions were processed using the Office Excel 2016 package,
and the results were statistically analyzed, compared, and reported as absolute numbers,
and also as a percentile from the total number of their group of study, and presented in the
form of suggestive tables that allow the comparison of batch answers.

3. Results
3.1. Group Characteristics

The young groups from Faculty of Medicine and Faculty of Food and Tourism had
more women (76.0%—MD and 86.0%—FT), as is normal for each year in that type of faculty,
and the Faculty of Electrical Engineering and Computer Science had 91.43% men. The
average age for the MD group was 24.42 ± 7.18 years, for FT was 22 ± 1 years, and for
EECS was 20.8 ± 0.9 years. Most of these young people were unmarried: 82.0% MD, 90%
FT and 100% EECS.

3.2. General Knowledge about Antioxidants

A comparative study of the knowledge about antioxidants was conducted (Table 1).

Table 1. Distribution of the answers of the study groups regarding their knowledge of antioxidants.

Item
MED FT EECS

No. % No. % No. %

Antioxidants definition

Specific compounds that have the role of reducing the effects of
free radicals 33 66.0 34 68.0 7 20

Compounds that we can take from food 24 48.0 5 10.0 9 25.7
Compounds that do not help the body to function within
normal parameters 5 10.0 1 2.0 1 2.9

Compounds that can stop the oxidation of other substances 20 40.0 20 40.0 25 71.4
They give pathognomonic reactions once ingested 0 0.0 0 0.0 0 0
I have never heard of this term 0 0.0 0 0.0 1 2.9

Example of antioxidants

Vitamin A 22 44.0 14 28.0 16 45.7
Nicotine 1 2.0 0 0.0 3 8.6
SOD 14 28.0 14 28.0 5 14.3
Pollutants 0 0.0 0 0.0 1 2.9
UV radiation 1 2.0 0 0.0 2 5.7
Vitamin C 34 68.0 33 66.0 20 57.1
Aluminum 1 2.0 1 2.0 1 2.9
Glutathione peroxidase 6 12.0 2 4.0 5 14.3
Caffeic acid 24 48.0 25 50.0 21 60.0
Resveratrol 26 52.0 22 44.0 14 40.0
Coenzyme Q 18 36.0 19 38.0 8 22.9
Vitamin E 19 38.0 20 40.0 16 45.7

Examples of antioxidants sources

Carrot 43 86.0 41 82.0 27 77.1
Refined sugar 1 2.0 0 0.0 1 2.9
Beans 19 38.0 18 36.0 18 51.4
Carbonated drinks 2 4.0 3 6.0 11 31.4
Hydrogenated oils 5 10.0 5 10.0 4 11.4
Chocolate 18 36.0 12 24.0 10 28.6
Eggs 11 22.0 10 20.0 15 42.9

Favorite forms for taking antioxidants

Food supplements 4 8.0 3 6.0 10 28.6
Vegetables 41 82.0 40 80.0 26 74.3
Fruits 41 82.0 40 80.0 27 77.1
Teas 20 40.0 12 24.0 4 11.4
Others 1 2.0 1 2.0 1 2.9

The beneficial effects of antioxidants

Prevention of cardiovascular diseases 14 28.0 12 24.0 10 28.6
Prevent aging 22 44.0 17 34.0 6 17.1
Chemoprevention for cancer 10 20.0 5 10.0 3 8.6
It doesn’t help 0 0.0 0 0.0 20 57.1
No answer 0 0.0 2 4.0 0 0
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The role of antioxidants in human disease pathogenesis is confirmed by an additional
broad amount of the literature outside science book publishers. Phenolic compounds,
especially flavonoids, can boost cell survival by acting as antioxidants; as pro-oxidants,
they induce apoptosis and prevent cancer cell development [23].

3.3. Data concerning the Healthy Eating Behavior of the Respondents

Using a scale of 1–7, the young consumers were questioned concerning their healthy
nutrition behavior [24] (Table 2).

Table 2. The assessment of young consumers concerning healthy nutrition habits.

Item Group
% of the Positive Answer

Strong Disagreement—Neither against nor Agree—Strong Agreement

1 2 3 4 5 6 7

I’m interested in how healthy is what
I eat

MD 0.0 4.0 2.0 10.0 18.0 16.0 50.0

FT 2.0 4.0 0.0 14.0 14.0 16.0 50.0

EECS 2.9 0.0 5.7 14.3 25.7 25.7 25.7

I always follow a healthy and
balanced diet

MD 0.0 8.0 16.0 34.0 26. 0 8.0 8.0

FT 8.0 20.0 14.0 30.0 10.0 14.0 4.0

EECS 5.7 8.6 20.0 37.1 8.6 8.6 11.4

It is important for me that the diet is
low in fat

MD 4.0 8.0 20.0 20.0 12.0 16.0 20.0

FT 10.0 8.0 10.0 38.0 16.0 2.0 16.0

EECS 5.7 17.1 17.1 28.6 14.3 8.6 8.6

It is important for me that the daily
diet contains many vitamins
and minerals

MD 0.0 0.0 10.0 18.0 30.0 12.0 30.0

FT 0.0 0.0 12.0 26.0 26.0 14.0 22.0

EECS 0.0 8.6 5.7 31.4 20.0 20.0 14.3

I eat what I like and I don’t really care
how healthy it is what I eat

MD 22.0 4.0 14.0 28.0 10.0 16.0 6.0

FT 16.0 18.0 2.0 30.0 14.0 4.0 16.0

EECS 8.6 20.0 5.7 22.9 20.0 17.1 5.7

I do not avoid certain foods, even if
they can affect my health

MD 24.0 8.0 12.0 24.0 22.0 6.0 4.0

FT 24.0 8.0 16.0 16.0 10.0 14.0 12.0

EECS 8.6 20.0 5.7 22.9 20.0 17.1 5.7

How healthy is what I eat—has little
impact on food choices

MD 30.0 14.0 14.0 24.0 10.0 4.0 4.0

FT 12.0 18.0 10.0 22.0 8.0 12.0 18.0

EECS 5.7 8.6 22.9 22.9 17.1 8.6 14.3

It doesn’t matter to me how
unhealthy the snacks are

MD 40.0 12.0 22.0 14.0 10.0 2.0 0.0

FT 26.0 14.0 14.0 22.0 4.0 8.0 12.0

EECS 22.9 14.3 11.4 22.9 5.7 11.4 11.4

This table shows the tendencies of volunteers towards a healthy or less healthy diet.
In total, 40.0% of them expressed total disagreement over how unhealthy snacks are; 50.0%
of them rated a score of 7 (total agreement) for ‘I’m interested in how healthy is what I eat’.

3.4. Knowledge concerning Resveratrol

The presence of a double bond in resveratrol allows for two different forms, trans and
cis, which are referred to as diasteroisomers E and Z. Trans-resveratrol is more stable and
preferred, especially in high pH and light conditions. On the other hand, cis-resveratrol
is only stable in neutral pH and light-deprived conditions. Research has shown that the
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initial structure of resveratrol is crucial for its therapeutic effects. Substituting hydroxyl
groups with methoxy enhances its cytotoxic activity, and having a hydroxyl group in the
trans position at 4- and 4′- is important for its anti-proliferative effects. Introducing halogen
groups could offer insights into its antibacterial activity [25].

The young participants were questioned concerning their knowledge about resveratrol,
and the answers are indicated in Table 3.

Table 3. Distribution of study group responses on the knowledge of resveratrol and its benefits.

Item
MD FT EECS

No. % No. % No. %

Source of knowledge of the resveratrol effects

No 36 72.0 26 52.0 32 91.4
Yes, from the doctor 1 2.0 1 2.0 0 0.0
Yes, from the internet 5 10.0 7 14.0 2 5.7
Yes, from the TV 1 2.0 1 2.0 1 2.9
Yes, from pharmacies 4 8.0 1 2.0 0 0.0
Yes, from the teachers 5 10.0 17 34.0 0 0.0

Possible sources of resveratrol

Grapes 35 70.0 34 68.0 15 42.9
Peanuts 4 8.0 5 10.0 14 40.0
Cranberries 15 30.0 10 20.0 16 45.7
Blueberries 24 48.0 11 22.0 9 25.7
Lemon 6 12.0 2 4.0 5 14.3
Spices 4 8.0 5 10.0 2 5.7
Mulberries 11 22.0 6 12.0 9 25.7
No answer 0 0.0 7 14.0 0 0.0

Benefits of resveratrol

Anti-inflammatory 23 46.0 25 50.0 15 42.9
Cardioprotective 20 40.0 17 34.0 12 34.3
Reduces obesity 17 34.0 4 8.0 10 28.6
Neuroprotective 13 26.0 4 8.0 8 22.9
Prevents aging 27 54.0 19 38.0 4 11.4
Improves vision 7 14.0 1 2.0 4 11.4
Increases the risk of Alzheimer’s 0 0.0 1 2.0 0 0.0
They did not answer 0 0.0 7 14.0 0 0.0

What are the therapeutic benefits of resveratrol and its derivatives?

Chemotherapeutic in breast and lung cancer 15 30.0 7 14.0 8 22.9
Inhibits the growth of malignant tumors, such as breast, colon,
leukemia, myeloma 25 50.0 20 40.0 16 45.7

Enhances cell proliferation 10 20.0 3 6.0 8 22.9
Anti-HIV1 2 4.0 3 6.0 1 2.9
Antibacterial 19 38.0 13 26.0 8 22.9
Triggers cytochrome activity P-450 13 26.0 0 0.0 3 8.6
Accentuates the process of atherosclerosis and hypertension 3 6.0 6 12.0 4 11.4
No answer 0 0.0 9 18.0 0 0.0

3.5. Wine Consumption

The young students were questioned about the general consumption of alcoholic
beverages, and particularly wine, and their answers are indicated in Tables 4 and 5.
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Table 4. Distribution of the answers of the study groups regarding the consumption frequency of
alcoholic drinks (1 glass = 250 mL).

Consumption Frequency of
Alcoholic Drinks

I Don’t Drink Alcohol (%) 1 Glass
(%) 2 Glasses (%) 3 Glasses (%)

MD FT EECS MD FT EECS MD FT EECS MD FT EECS

Daily 6.0 2.0 0.0 2.0 0.0 2.9 0.0 0.0 2.9
Weekly 0.0 2.0 0.0 12.0 6.0 2.9 0.0 0.0 8.6
Occasionally 50.0 50.0 25.7 8.0 2.0 20.0 2.0 2.0 14.3
I don’t drink alcohol 20.0 34.0 17.1

Table 5. Distribution of the answers of the study groups regarding the criteria of choice and con-
sumption of wine.

Item
MD FT EECS

No. % No. % No. %

Favorite type of wine

I prefer commercialized white wine 6 12.0 9 18.0 2 5.7
I prefer commercialized red wine 13 26.0 11 22.0 10 28.6
I prefer eco-white wine 4 8.0 8 16.0 10 28.6
I prefer eco-red wine 21 42.0 17 34.0 13 37.1
I don’t drink wine 10 20.0 14 28.0 5 14.3
They didn’t answer 0 0.0 1 2.0 0 0.0

Wine consumption criteria

Affordable price 6 12.0 3 6.0 11 31.4
Brand 12 24.0 8 16.0 9 25.7
Attractive packaging 2 4.0 0 0.0 2 5.7
Category (dry, semi-dry, sweet) 37 74.0 22 44.0 21 60.0
Wine variety (merlot, etc.) 16 32.0 18 36.0 13 37.1
Shape of the bottle 1 2.0 0 0.0 0 0.0
The area from which the grapes come 10 20.0 13 26.0 2 5.7
No answer 0 0.0 13 26.0 1 2.9

Reasons for wine consumption

It’s an effective energizer 8 16.0 3 6.0 5 14.3
It is an effective antidepressant 8 16.0 7 14.0 6 17.1
Promoting mode 2 4.0 2 4.0 0 0.0
Friends influence 14 28.0 13 26.0 12 34.3
Price reductions 3 6.0 0 0.0 1 2.9
Free-of-charge product 1 2.0 1 2.0 0 0.0
I don’t drink wine 11 22.0 15 30.0 4 11.4
Others 8 16.0 10 20.0 11 31.4
No answer 0 0.0 2 4.0 0 0.0

Average amount allocated monthly for the purchase/consumption of wine *

30–50 RON 28 56.0 20 40.0 22 62.9
50–150 RON 11 22.0 15 30.0 6 17.1
Over 150 RON 3 6.0 1 2.0 4 11.4
No answer 8 16.0 14 28.0 2 5.7

1 RON = 0.20 euro (February 2024 *).

Some studies examine the factors that influence consumers’ wine preferences, includ-
ing acidity, aroma, intensity, and how long the aroma lasts. An article discusses how the
levels of chlorophyll in the leaves and the amount of water in the leaves before sunrise,
measured during the grapes’ ripening stage, affect the wine’s chemical and sensory proper-
ties. The presence of iron stress lowers the pH of the wine and improves sensory qualities
like tone, intensity, and flavor, with a greater impact than the water levels [26].
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3.6. Knowledge about Caffeic Acid

The presence of phenolic groups and the substituents on these groups affect the
antioxidant activity of these compounds. When the phenolic group undergoes oxidation,
it forms a phenoxy radical which can then either be further oxidized to form quinone or
combine with another phenoxy radical to form a stable dimer. Compounds with a catechol
group have higher antioxidant capacity compared to those with only one phenolic group.
Additionally, compounds with double bonds that extend the conjugation of the phenolic
nucleus also have increased antioxidant capacity because they stabilize the formed radical.
On the other hand, compounds with a saturated side chain or a hydrogen atom inhibit
antioxidant activity [11].

In our study, some questions were addressed about the sources, benefits, and preferred
forms of consumption of caffeic acid, and the obtained data are indicated in Table 6.

Table 6. Distribution of study group responses on the knowledge of caffeic acid and its benefits.

Item
MD FT EECS

No. % No. % No. %

Caffeic acid sources

Berries 11 22.0 10 20.0 5 14.3
Oil, black olives 4 8.0 6 12.0 3 8.6
Spices 12 24.0 8 16.0 5 14.3
Coffee 43 86.0 45 90.0 27 77.1
Vegetables 7 14.0 3 6.0 5 14.3
Oranges 2 4.0 2 4.0 2 5.7
Corn flour 1 2.0 0 0.0 0 0.0
Cheese 0 0.0 0 0.0 0 0.0

Benefits of caffeic acid

Reduces inflammation 14 28.0 13 26.0 10 28.6
Prevention of toxicity associated with
chemotherapy and radiation 5 10.0 2 4.0 4 11.4

Prevents neurodegenerative diseases, such as
Parkinson’s disease 11 22.0 5 10.0 5 14.3

Reduces fatigue 24 48.0 27 54.0 15 42.9
All options are correct 14 28.0 7 14.0 9 25.7
I don’t know any benefit of caffeic acid 0 0.0 1 2.0 3 8.6
They didn’t answer 0 0.0 1 2.0 0 0.0

The preferred form of caffeic acid consumption

In the form of pharmaceutical supplements 0 0.0 2 4.0 0 0.0
Coffee 28 56.0 27 54.0 22 62.9
Diversified fruits containing a considerable
amount of caffeic acid 9 18.0 6 12.0 6 17.1

I’m not interested 16 32.0 20 40.0 8 22.9

3.7. Coffee Consumption

Coffee has been highly valued for its natural and beneficial effects on the body and
mind since ancient times. Trained experts have evaluated the qualities of coffee using
questionnaires, but biases can occur. A recent article explored the use of wearable sensors
to examine the emotional responses of experienced coffee judges. This technology-based
approach found significant correlations between biological signals and survey data in the
areas of taste, vision, and smell [27].

It was also interesting to know the reason and the amount of coffee consumption
among our groups, and their answers are indicated in Table 7.
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Table 7. Distribution of the answers of the study groups regarding the criteria of choice and con-
sumption of coffee.

MD FT EECS

No. % No. % No. %

The amount of coffee consumed weekly

More than 7 cups/week 11 22.0 16 32.0 3 8.6
7 cups/week 8 16.0 4 8.0 6 17.1
Less than 5 cups/week 10 20.0 7 14.0 11 31.4
I didn’t noticed 1 2.0 3 6.0 1 2.9
I don’t drink coffee 19 38.0 15 30.0 9 25.7
Another answer 1 2.0 5 10.0 6 17.1

Reason for coffee consumption

I like the taste 15 30.0 18 36.0 19 54.3
I consume coffee when I feel stressed, fatigued 16 32.0 17 34.0 12 34.3
It has become a habit 11 22.0 9 18.0 4 11.4
I like the odor 8 16.0 12 24.0 6 17.1
I don’t drink coffee 19 38.0 16 32.0 7 20.0

The form in which coffee is consumed

Coffee beans 3 6.0 5 10.0 8 22.9
Ground coffee 24 48.0 23 46.0 10 28.6
Instant coffee 7 14.0 10 20.0 9 25.7
Coffee capsules 4 8.0 2 4.0 7 20.0
Another form 0 0.0 0 0.0 2 5.7
I don’t drink coffee 19 38.0 16 32.0 8 22.9

Criteria for choosing coffee for consumption

Price 2 4.0 2 4.0 6 17.1
Brand 10 20.0 12 24.0 7 20.0
Aroma, concentration 22 44.0 20 40.0 18 51.4
The color of the packaging 0 0.0 0 0.0 0 0.0
Package weight (50 g, 100 g, 250 g, 500 g, 1 kg) 1 2.0 3 6.0 1 2.9
Friends/family recommendation 4 8.0 3 6.0 6 17.1
I don’t prefer a certain coffee, I drink any kind of coffee 4 8.0 5 10.0 5 14.3
I don’t drink coffee 19 38.0 17 34.0 7 20.0

Coffee selection criteria

Must be eco 2 4.0 5 10.0 5 14.3
To have an affordable price 8 16.0 10 20.0 9 25.7
Attractive packaging 1 2.0 2 4.0 1 2.9
Package weight must be high 0 0.0 1 2.0 1 2.9
Must be very fragrant 23 46.0 23 46.0 16 45.7
Must be less fragrant 2 4.0 0 0.0 1 2.9
Must be from a specific manufacturing company 6 12.0 4 8.0 3 8.6
I don’t drink coffee 19 38.0 13 26.0 7 20.0
They didn’t answer 0 0.0 2 4.0 0 0.0

Average amount allocated for coffee consumption/week *

10–30 RON 32 64.0 27 54.0 21 60.0
30–70 RON 6 12.0 10 20.0 6 17.1
Over 70 RON 2 4.0 1 2.0 6 17.1
No answer 10 20.0 12 24.0 2 5.7

1 RON = 0.20 euro (February 2024 *).

4. Discussions

Biological systems have developed many antioxidant pathways to monitor oxida-
tive processes in addition to exogenous phenolic compounds. These processes involve
antioxidant enzymes that are involved in the catalyzed elimination of superoxide and
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hydrogen peroxide, such as superoxide dismutase (SOD), catalase, and peroxidase. Glu-
tathione transferase, ceruloplasmin, hemoxygenase, and probably several other enzymes
can participate in the enzymatic monitoring of oxygen radicals and their properties, in
addition to the three enzymes mentioned above. Non-enzymatic mechanisms also occur
within biological systems, aside from enzymatic antioxidant systems. That includes E and
C vitamins and glutathione. The primary lipid-soluble chain-breaking antioxidant in body
tissues is vitamin E (tocopherols and tocotrienols), which plays a significant role in the
first line of membrane defence against oxidative damage at the early stages of free radical
assault. One of the most important intracellular barricades against degradation by reactive
oxygen species is glutathione [28].

In addition to wine, fruit juices and milk, drinks contain a blend of many antioxidant
compounds, such as vitamin C, carotenoids and phenolic compounds, as well as proteins.
The most important contributions to antioxidants in the diet are by vegetables, mostly due
to the excess of vitamins, phenolic compounds and carotenoids. Other tests also have shown
that certain milk components (whey, casein, lactoferrin and albumin) have antioxidant
activity [29]. The presence of effective oxygen radical scavengers such as vitamin C,
carotenoids and phenolic compounds is correlated with the antioxidant properties of fruits
and vegetables [28].

Antioxidants are specific compounds that can stop the oxidation of other substances
and reduce the effects of free radicals. Antioxidants are compounds that can be synthesized
in the human body, but we can mainly obtain them from ingested food [30]. It was observed
that students from MD and FT faculties knew that antioxidants are specific compounds
that have the role of reducing the effects of free radicals by 68%—FT and 66.0%—MD,
but from EECS, only 20% chose this response. A bigger difference can be seen in the
answer “Compounds we can take from food”, chosen by 48.0% of those from the Faculty
of Medicine, 25.7% from Electrical Engineering and Computer Science, and only 10.0% of
those from the Faculty of Food and Tourism (Table 1).

Examples of antioxidants indicated in the scientific literature are vitamin E, coenzyme
Q, resveratrol, caffeic acid, glutathione peroxidase, vitamin C, SOD (superoxide dismutase),
and vitamin A [31]. Following the analysis of Table 1, it appears that study groups chose in
large percentages, 66% of the students of the Faculty of Medicine, 68.0% of the students of
the Faculty of Food and Tourism, and 57.1% of the students from Electrical Engineering and
Computer Science, that vitamin C is an antioxidant. For resveratrol, the results obtained
indicate 44.0% of FT, 40.0% of EECS and 52.0% of MD students knew that resveratrol is an
antioxidant. Also, for caffeic acid, the following results were obtained: half of the group of
the Faculty of Food and Tourism, 48.0% of the students of the Faculty of Medicine and 60%
of students from Faculty of Electrical Engineering and Computer Science knew that caffeic
acid is an antioxidant (Table 1).

The literature indicates sources of antioxidants—eggs, chocolate, beans and carrots [31].
From all groups of young people, a small percentage chose hydrogenated oils, carbonated
beverages and refined sugar as a response option for antioxidant sources. Most of the
consumers indicated carrots as a source of antioxidants: 82.0%—MD and 86.0%—FT, and
after that, a good percentage indicated beans, chocolate, and eggs as a source (Table 1).

The average overall resveratrol concentration in red wine is 7 mg/L, in rose wine
is 2 mg/L and in white wine 0.5 mg/L, although it varies greatly according to grape
variety, geographical indication and vintage [32]. The concentration of resveratrol in
wine varies depending on the type of grape, location and vintage, with Merlot wines
having the highest concentration and the local Prokupacac cultivar having the lowest.
Specialized clinical studies have found that resveratrol has various benefits, including
preventing aging, protecting the brain, reducing obesity, protecting the heart and reducing
inflammation [33]. Most of these positive effects are seen in the cardiovascular system [32].
A dose of at least 30 mg/day of resveratrol has been found to stimulate endothelial activity
in healthy individuals [32]. Different doses of resveratrol have also been correlated with
improvements in other processes and parameters, as well as a decrease in pain score for
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women with dysmenorrhea (30 mg/day) and improvements in inflammatory biomarkers
for ulcerative colitis (500 mg/day) [32].

According to the literature, the sources of resveratrol are grapes, hazelnuts, blueberries,
cranberries and mulberries [31]. From the analysis of Table 3, it was observed that both
groups know the main source of resveratrol, grapes—68.0% of the FT group, 42.86% of the
EECS and 70.0% of the MD group. In total, 48.0% of MDs chose blueberries as a source of
resveratrol, 25.71% of EECSs and those of FT, only 22.0%. A total of 30.0% of those from
MD and only 20.0% of those from FT know cranberries as the primary source of resveratrol,
but the respondents from EECS chose this response in a percentage of 45.71%.

Resveratrol has a short half-life of around 1.5 h due to its rapid absorption in the
intestine and breakdown in the liver. When ingested, about 77–80% of resveratrol enters the
bloodstream by passing through the cells lining the intestines. It then attaches to albumin
and lipoproteins before easily being released and taken up by cells. Approximately 49–61%
of resveratrol is excreted in the urine [31].

Table 3 shows the highest percentage for MD, namely, 54%, for the significant benefit
of antioxidants and resveratrol, the prevention of ageing. To this, the EECS group chose
to respond only in a percentage of 11.43%. At similar percentages, the groups chose that
resveratrol is a good anti-inflammatory: 50% FT, 46.0% MD, 42.86% EECS.

Supported by clinical trials conducted across the types to accurately observe the
therapeutic benefits of resveratrol, we selected a few of these, such as chemotherapeutic
benefits in breast and lung cancer by inhibiting the growth of malignant tumors, such
as those in the breast, colon, leukemia and myeloma, and antibacterial and anti-HIV
properties [29] in idiopathic pulmonary fibrosis, asthma, chronic obstructive pulmonary
disease and pneumonia [32]. Table 3 shows that 12% of FT did not answer this question at
all, so it can be concluded that they have not heard or learned about resveratrol in terms
of medical benefits. The percentage of responses from the group of students from MD is
satisfactory; 50% knew that resveratrol inhibits the growth of malignant tumors and 45.71%
from EECS. For short-term dosages (1.0 g/day for 29 days), resveratrol does not seem
to have any negative side effects [33,34]. Otherwise, adverse symptoms such as nausea,
vomiting, diarrhea and liver dysfunction in people with non-alcoholic fatty liver disease
may develop at dosages of 2.5 g or higher per day [33,34]. It is interesting to note that
lengthy clinical studies have revealed no significant adverse effects [35]. Indeed, studies
have shown that resveratrol, whether taken as part of a multi-day dosing regimen or as a
single dosage of up to 5 g/day, is safe and well-tolerated [36].

A study in France examined the impact of wine consumption (N = 184 participants)
on short-term enjoyment. One group preferred wines with high alcohol levels, low acidity
and fruity flavors, similar to those who enjoy sugary soft drinks. The study measured
differences in taste preferences and purchasing habits between those who had tried the
wines before and those who had not. The results showed that exposure to wine influenced
consumer behavior and preferences, specifically in favor of fruity and alcoholic flavors.
However, the study also found that single measurements cannot accurately predict future
consumer choices [37]. Table 4 shows that a large number consume wine occasionally
(1 glass): half of the group from FT, half of the group from MD and 25.71% from EECS.
A relatively large number answered that they do not consume alcohol: 10 from MD and
17 from FT. But the respondents from EECS consume three glasses of wine occasionally in
14.29%, in comparison with the MD and FT groups where the percentage for this response
is 0%.

Numerous experimental studies have studied the synergistic antioxidant action of
caffeic acid with α-tocopherol and vitamin C. It was observed that under a diet rich in
caffeic acid, lipoproteins were resistant to the action of antioxidants, and caffeic acid supple-
mentation in the diet led to increased levels of α-tocopherol in plasma and lipoproteins [38].
Other studies have shown the ability of caffeic acid to reduce α-tocopherol [39,40] and
the possibility of regeneration of caffeic acid from its radical by ascorbic acid [38]. The
redox caffeic acid/ascorbate couple is the basis of many plant detoxification processes,
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demonstrating the possibility of a synergistic mechanism of action of α-tocopherol/caffeic
acid/ascorbic acid [11].

Caffeic acid plays a crucial role in protecting cells from cell death, treating certain
blood disorders and inhibiting the activity of a harmful enzyme found in snake venom [41].
It is also used in cosmetics and hair dyes as an antioxidant, antibacterial and anti-mutagenic
agent. Therefore, it is important to be able to measure the amount of caffeic acid in various
settings accurately. There are several sources of caffeic acid, including berries, oil and black
olives, spices, coffee and certain vegetables [12].

The highest percentages for this question were for the “coffee” answer option, chosen
by 90% of the respondents from Food and Tourism, 86% of the respondents from Medicine
and 77.14% of the respondents from Electrical Engineering and Computer Science. In a
smaller percentage, some chose that caffeic acid is also identifiable in berries and spices,
according to Table 6.

Numerous clinical trials have been performed to highlight the effects of clinical
acid [42,43]. Some of them report that it helps reduce inflammation, prevents the associated
toxicity from chemotherapy and radiation treatments, prevents neurodegenerative diseases,
including Parkinson’s disease, and can reduce the feeling of fatigue [44–46]. Analyzing
Table 6, the study group responded in a large percentage that caffeic acid helps reduce
fatigue: students from Medicine, 48%; those from Food and Tourism, 54% and those from
Electrical Engineering and Computer Science, 42.86%. In total, 25.58% of EECS, 26% of FT
students and 28% of MDs chose that caffeic acid helps reduce inflammation. Only in small
percentages, 14% of those from FT, 25.71% of EECS and only 28% of those from MD chose
that all variants are correct.

Numerous investigations revealed that large dosages of caffeic acid may have seri-
ous adverse consequences, such as carcinogenic effects [47] or an inhibition of embryo
implantation [48].

Caffeic acid esters (50–150 mg), which have health benefits and nutritional effects,
are found in coffee (200 mL) [49]. The quality of these effects depends on how the coffee
is processed, packaged, handled after harvest and stored [50]. In Poland, approximately
82,000 tons of coffee were sold in 2017, prompting a study involving 800 participants
from different regions of the country. This four-year research revealed that 85% of the
participants preferred instant coffee, and 36% of them preferred to drink ground coffee
once or twice a day [51]. Table 7 shows that the research participants from MD and FT
prefer ground coffee at a percentage of 46–48%, but those from EECS prefer ground coffee
in 28.57%. The quantity of consumed coffee is more than seven cups/week for a percentage
of 22% from the MD group and 32% from the FT group, but a smaller percentage was
registered in the EECS group with 8.57%. We can observe that a percentage of 38% from
the MD group, 25.71% from EECS and 30% from FT do not consume coffee.

5. Conclusions

Following the administration of the questionnaire, the level of knowledge of the
notions of pathology was better outlined among students in the Faculty of Medicine, but
on the side of nutrition, students in the second study group (from the Faculty of Food and
Tourism) showed a better level of knowledge developed. The notion of antioxidants is
relatively well-known by both the MD and FT groups, but there is some missing information
for the EECS group about their beneficial role. All groups managed to give examples of
antioxidants and indicate most of their effects.

Coffee and wine are consumed by most of those selected, but young consumers do
not know their antioxidant effects and benefits. Resveratrol and caffeic acid are antiox-
idant compounds less known among students in both the Faculty of Medicine and the
Faculty of Food and Tourism. Following the administration of this questionnaire, it is
recommended to have in-depth knowledge of these important antioxidants found in the
daily diet, in terms of nutrition, and to consider different strategies to increase the level of
knowledge. Special importance must be given to future similar studies of young consumers
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in other different cultural backgrounds, social statuses and lifestyle habits for multi- and
inter-correlation studies.
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