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Polyphenols from red wine as inhibitors of 
acetylcholinesterase activity

Abstract

Alzheimer’s disease, the most common type of dementia, im-
pacts more than 55 million individuals globally, with numbers 
expected to increase significantly. Since acetylcholinesterase 
(AChE) inhibitors are a significant and promising therapeutic 
approach in Alzheimer’s treatment, identifying natural AChE 
inhibitors is of great interest. This study investigates the in vi-
tro AChE inhibitory potential of 15 red wines (5 Serbian and 
10 European Merlot wines) and analyzes the correlation be-
tween AChE inhibition and polyphenolic profiles. All samples 
demonstrated inhibitory effects, ranging from 9.13 to 23.61 
mg equivalents of physostigmine/L of wine. Variation in to-
tal phenolics, flavonoids, tannins, and anthocyanins was ob-
served across wines, with French Merlots showing elevated 
anthocyanin levels. Principal Component Analysis revealed 
partial clustering based on polyphenolic composition rather 
than geographic origin. Moderate correlations were found 
only between AChE inhibitory activity and total anthocyanins 
(R² = 0.518) and malvidin-3-O-glucoside levels (R² = 0.674), 
suggesting anthocyanins may have a more significant role in 
AChE inhibition than other polyphenol groups. Although lim-
ited by sample size and potential in vivo metabolic changes, 
these findings suggest that Merlot wine polyphenols, particu-

larly anthocyanins, may contribute to AChE inhibition. These results support the potential of natural, polyphenol-rich, 
products in prevention and treatment of neurodegenerative disorders such as Alzheimer’s disease. Nonetheless, addi-
tional research involving larger sample sizes is required to confirm these findings and to more thoroughly explore the 
therapeutic potential of wine-derived polyphenols.
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1. INTRODUCTION

Alzheimer’s disease represents a predominant form of 
dementia impacting humanity, particularly among the 
elderly population. World Health Organization data 
indicate that over 55 million individuals worldwide 
are affected by dementia, a figure expected to rise to 
over 80 million by 2030, with approximately 70% of 
these cases attributed to Alzheimer’s disease [1]. As 
a neurodegenerative disorder, Alzheimer’s disease is 
marked by a gradual decline in memory and cogni-
tive function, as well as alterations in social and emo-
tional behavior, all of which significantly hinder daily 
functioning. The primary pathological features of Alz-

heimer’s disease include the accumulation of amyloid-
beta (Aβ) plaques, the development of neurofibrillary 
tangles, and significant neuronal loss. In addition to 
genetic predispositions, increasing evidence has con-
nected the pathogenesis of Alzheimer’s disease to fac-
tors including gliosis, neuroinflammation, disbalance 
between production and neutralisation of reactive 
oxygen species, impaired mitochondrial function, and 
abnormal accumulation of metal ions [2]. More than a 
century has passed since Alzheimer’s disease was first 
documented, yet no cure exists; currently available 
treatments mostly manage symptoms, and, despite 
substantial efforts, the majority of clinical trials inves-
tigating novel therapeutic compounds for the disease 
have been unsuccessful [2,3]. 
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One of the most hopeful and common targets in 
treatment of Alzheimer’s disease is acetylcholinester-
ase (AChE; EC 3.1.1.7), i.e. its inhibition. AChE is a mem-
brane-bound serine hydrolase located in the synaptic 
cleft, and its primary role is to terminate cholinergic 
neurotransmission by hydrolyzing the ester bond of 
acetylcholine into acetate and choline. The enzyme’s 
active site has a catalytic triad: Ser203, Glu334, and 
His447, positioned at the bottom of a deep and nar-
row gorge. Additionally, AChE contains a choline-bind-
ing pocket (Trp84, Phe330, and Glu199) and an acyl-
binding pocket (Phe288 and Phe299) near the active 
site, along with a peripheral anionic site (Trp84) at the 
gorge entrance [4,5]. This arrangement facilitates the 
proper binding and orientation of the substrate, ena-
bling AChE’s rapid catalytic reaction, which is essential 
for the normal functioning of the nervous system. Re-
search suggests that AChE may also serve non-classical 
roles, including functioning as an adhesion protein in-
volved in the development and maintenance of synap-
tic structures. Additionally, AChE has been implicated 
as a component of the bone matrix, as well as playing 
a role in neurite growth, neuritogenesis, and possibly 
promoting amyloid fibril aggregation. It is believed 
that peripheral anionic site has important role in the 
non-classical function, as well as in the binding of the 
reversible AChE inhibitors (AChEIs) [6,7]. 

AChE inhibitors enhance acetylcholine availabil-
ity at the neuromuscular junction, counteracting im-
paired cholinergic pathways, as seen in conditions like 
Alzheimer’s disease. Since AChEIs increase acetylcho-
line levels systemically, the side effects of approved 
treatments often resemble parasympathetic overstim-
ulation, including bradycardia, diarrhea, hypotension, 
and urinary incontinence. Beyond Alzheimer’s disease, 
reversible AChEIs are used to treat various conditions 
characterized by disrupted acetylcholine-mediated 
neurotransmission, such as myasthenia gravis, Parkin-
son’s disease, and glaucoma [3,8]. Extensive research 
has been dedicated to discovering new agents with 
strong potential for AChE inhibition. In this effort, 
extracts from numerous medicinal plants tradition-
ally used for dementia treatment, along with isolated 
natural products and plant metabolites, have been ex-
amined for their AChE inhibitory properties. Findings 
highlight certain alkaloids as particularly effective, no-
tably galantamine, and huperzine A, already approved 
as medications. Additionally, compounds from other 
classes, such as polyphenols, have shown promising 
AChE inhibitory capabilities [3,9].

Numerous studies suggest that lifestyle and diet 
may delay age-related diseases, including neurode-
generative disorders. Many epidemiological studies, 
for instance, have shown that the Mediterranean diet, 
rich in foods and beverages high in phenolic com-
pounds, offers significant health benefits [10]. A well-
known phenomenon, the “French paradox”, points to 
a cardioprotective effect associated with moderate red 

wine consumption, where French individuals experi-
ence lower rates of coronary disease despite a diet high 
in saturated fats, likely due to regular, moderate wine 
intake [11]. Moreover, some studies suggest that mod-
erate wine consumption may protect against cognitive 
decline, linking wine’s health benefits to its polyphenol 
content and associated antioxidant properties [12].

Namely, polyphenolic compounds, which are plant 
secondary metabolites, exhibit strong antioxidant, 
anti-inflammatory, antidiabetic, and neuroprotective 
activities. These compounds transfer from grapes to 
wine during maceration and fermentation. Due to dif-
ferences in vinification processes between white and 
red wine, along with the extended contact of red wine 
with grape skins and seeds, red wine contains a higher 
concentration of polyphenolic compounds [13,14]. 

Continuing our prior investigations of the biologi-
cal activity of red wines [15,16,17,18], this study aimed 
to evaluate the in vitro acetylcholinesterase inhibitory 
activity of 15 Merlot wines, including 5 samples from 
Serbia and 10 samples from other European regions. 
The overall aim was to explore the relationship be-
tween their inhibitory efficacy and polyphenolic com-
position.

2. MATERIAL AND METHODS 

2.1. Merlot wines and reagents

The study included 5 Merlot wines from the Vojvodina 
region (northern Serbia, M1 to M5) and 10 European 
Merlot wines: 2 from North Macedonia (M6, M7), 1 
from Spain (M8), 3 from France (M9 to M11), 3 from It-
aly (M12 to M14), and 1 from Slovenia (M15). The wine 
samples were selected from those produced exclusive-
ly from the Merlot grape variety and regularly avail-
able on the Serbian market between 2017 and 2019 
(Table 1). To assess AChE inhibitory activity, the wines 
were evaporated under vacuum at 45 °C. The resulting 
dry residue was reconstituted in dimethyl sulfoxide to 
a concentration of 300 mg of dry residue/mL. All rea-
gents used were of analytical grade.

Table 1. Wine samples.

Sample Name Vin-
tage

Origin/Producer 
locality

M1 Merlo Vino, 
Patrijaršijsko 2014 Belgrade, Serbia

M2 Merlot, Vinarija 
Došen 2015 Sremski Karlovci, 

Serbia

M3 Merlot, Podrum 
Petrović 2014 Sremski Karlovci, 

Serbia

M4 Merlot, Mačkov 
podrum 2015 Rumenka, Serbia

M5 Merlot, Deurić 2015 Mala Remeta, Serbia



HRANA I ISHRANA (BEOGRAD), VOL. 64, №. 2/ 2023.
Majkic et al.: Polyphenols from red wine as inhibitors of acetylcholinesterase activity

27

M6 Merlot, Tikveš 2016 Skopje, North Mace-
donia

M7 Merlot, DNV 
wines 

Strumica, North 
Macedonia

M8
Merlot, Don 
Luciano La 
Mancha

2014 Spain

M9 Merlot, La Cac-
ciatora Veneto 2016 Veneto, Italy

M10 Merlot, La Del-
izia Udine, Italy

M11 Tenuta San 
Tome 2013 Italy

M12 Merlot, Grand 
Sud 2017 Petersbach, France

M13 Merlot, Maison 
Castel 2016 France

M14 Merlot, JP 
Chanet 2018 France

M15 Merlot, Goriška 
Brda 2012

Vinska klet Goriška 
Brda, Dobrovo, Slo-
venia

2.2. Acetylcholinesterase inhibition studies 
The acetylcholinesterase (AChE) inhibitory activity of 
the samples was assessed using a modified version of 
Ellman’s method, adapted for a 96-well plate [19,20]. 
Briefly, 110 μL of 20 mM Tris-HCl buffer (pH 8), 20 μL of 
AChE (0.5 U/mL, dissolved in 20 mM Tris-HCl buffer at 
pH 7.5 with 0.01% BSA), and 10 μL of the test samples 
at various concentrations (dissolved in 20 mM Tris-HCl 
buffer, pH 8) were incubated for 15 minutes at 37 °C. 
Subsequently, 40 μL of 3 mM DTNB (dissolved in 50 
mM Tris-HCl buffer, pH 8, with 0.1 M NaCl and 0.02 M 
MgCl2×6H2O) and 20 μL of 15 mM aq acetylthiocholine 
were added. After 4 minutes, the absorbance of the yel-
low 5-thio-2-nitrobenzoate was measured at 412 nm. 
In the control, the equivalent volume of sample was 
replaced with the appropriate concentration of DMSO 
(diluted in 20 mM Tris-HCl buffer, pH 8). In the blank, 20 
mM Tris-HCl buffer (pH 7.5) was added instead of the 
enzyme. As the positive control, physostigmine was 

applied. All probes (samples, positive control, and con-
trols) were tested in triplicate, and the results were ex-
pressed as mg equivalents of physostigmine/L of wine.

2.3. Analysis of polyphenols

The total content of polyphenols, flavonoids, tannins, 
and monomeric anthocyanins was determined using 
spectrophotometric methods [18]. HPLC-UV/VIS analy-
sis was performed to quantify selected polyphenols 
(benzoic, caffeic, chlorogenic, gallic, 4-hydroxybenzoic, 
p-coumaric, syringic, trans-cinnamic, and vanillic acid; 
catechin, hesperetin, kaempferol, naringenin, querce-
tin, rutin; resveratrol; 3-O-glucosides of malvidin, cya-
nidin, delphinidin, petunidin, and peonidin) following 
a previously described procedure [18].

2.4. Statistical analysis
The experimental data were presented as mean val-
ues ± SD from three independent trials. The relation-
ship between AChE inhibitory activity and polyphenol 
content was examined using Pearson’s correlation 
test, with correlation coefficients considered highly 
significant at p < 0.01. Variability in the polyphenolic 
composition was analyzed using principal component 
analysis (PCA). The data were standardized to normal-
ize differences in scale, ensuring that all responses and 
parameters contributed equally to the variance and 
principal component calculation. All statistical analy-
ses were conducted using STATISTICA version 14.0.015 
(TIBCO Software Inc).

3. RESULTS

3.1. Inhibition of acetylcholinesterase activity
AChE inhibition activity of wine samples is presented 
in Figure 1: all samples expressed modest activity, 
with the highest rate achieved by samples M3, M5, M8, 
and M11 (23.61, 21.41, 21.67 and 21.67 mg equivalents 
of physostigmine/L of wine, respectively).

Figure 1. Inhibition of acetylcholinesterase.

mg physostigmine 
eq/L of wine
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3.2. Polyphenolic profile

Figures 2 and 3 illustrate the content of the total poly-
phenols, flavonoids, tannins, and monomeric antho-
cyanins in the investigated wines. 

Regarding the total polyphenol content (Figure 2), 
the mean concentration was 1726 ± 570 mg GAE/L, 
with M2 and M14 having the lowest and the highest 
values, respectively. As illustrated in Figure 3, M10 
had the highest flavonoid amount, which was approxi-
mately six times greater than the lowest concentration 
found in M3 (17.5 mg QE/L). The mean content of flavo-
noids was 50.0 ± 24.6 mg QE/L. Following polyphenols 
quantification, tannins were precipitated using polyvi-
nylpolypyrrolidone and analyzed, revealing an average 
amount of 833 ± 481 mg CE/L. The average concentra-
tion of anthocyanins was determined to be 39.5 ± 26.9 
mg M-3-GE/L, with the lowest level observed in sample 
M7 and the highest in sample M11. Figures 2 and 3 

Figure 2. Content of the total polyphenols in analyzed Merlot samples (abbreviation: GAE/L – gallic acid equivalents per liter of 
wine).

Figure 3. Content of the total flavonoids, tannins, and monomeric anthocyanins in analyzed Merlot samples (abbreviations: 
QE/L – quercetin equivalents per liter of wine; CE/L – catechin equivalents per liter of wine; M-3-GE/L – malvidin 3-O-glucoside 
equivalents per liter of wine).

clearly demonstrate notable variations in the levels of 
total polyphenols, as well as in the total contents of 
compounds from particular polyphenol groups. 

Figure 4 provides an overview of the polyphenolic 
profiles of the analyzed samples, although certain find-
ings for some Merlot samples included in this study 
have been previously reported [16,17,18]. Phenolic ac-
ids were the predominant group across all Merlot sam-
ples, with gallic acid being the most prominent (mean 
concentration 37.7 ± 30.1 mg/L). Among flavonoids, 
catechin was the most abundant (26.2 ± 11.6 mg/L). 
Resveratrol, a stilbene representative, was found in all 
samples, with levels reaching up to approximately 5 
mg/L. Additionally, notable amounts of malvidin-3-O-
glucoside were observed (24.4 ± 20.7 mg/L), with the 
highest concentration in M5 sample.
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Figure 4. Polyphenolic profile of examined Merlot samples.

To gain deeper insight into the variations among 
the analyzed Merlot samples, Principal Component 
Analysis (PCA) was performed using the identified 

polyphenolic compounds (Figure 5). The first two 
principal components explained a total of 56.23% of 
the variance, with F1 accounting for 30.73% and F2 for 
25.50%. Partial clustering was observed for approxi-



HRANA I ISHRANA (BEOGRAD), VOL. 64, №. 2/ 2023.
Majkic et al.: Polyphenols from red wine as inhibitors of acetylcholinesterase activity

30

mately half of the samples in the central and upper 
regions of the plot, while the remaining samples were 
more widely distributed, reflecting variability in the 
concentrations of specific polyphenols.

3.3. Correlation factors

Correlation coefficients between AChE inhibitory activ-
ity and polyphenolic contents were calculated (Table 
2). Considerable correlations were observed between 
total anthocyanin content (R² = 0.518) and malvidin-
3-O-glucoside concentration (R² = 0.674) and achieved 
inhibitory activity.

Table 2. Pearson’s linear correlation coefficients between in-
hibition of AChE activity and polyphenolic contents.

Polyphenols AChE inhibition

Total polyphenols 0.110

Total flavonoids 0.034

Total tannins -0.082

Total anthocyanins 0.518

Gallic acid -0.172

Catechin 0.169

Resveratrol -0.130

Malvidin-3-O-glucoside 0.674

			   (a)			   (b)

      

(c)

Figure 5. PCA of polyphenolic profile. (a) Distribution of variables on loadings plot, (b) distribution of wine samples on scores 
plot, (c) variable importance. Abbreviations: BeA: benzoic acid; Cya-glc: cyanidin 3-O-glucoside; CaA: caffeic acid; ChA: chloro-
genic acid; Cat: catechin; Del-glc: delphinidin 3-O-glucoside; GaA: gallic acid; Hes: hesperetin; Kae: kaempferol; M-3-G: malvidin 
3-O-glucoside; Nar: naringenin; p-CuA: p-coumaric acid; Peo-glc: peonidin 3-O-glucoside; p-OH-BeA: p-OH benzoic acid; Pet-glc: 
petunidin 3-O-glucoside; Que: quercetin; Res: resveratrol; Rut: rutin; SyA: syringic acid; tCiA: t-cinnamic acid; VaA: vanillic acid; 
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4. DISCUSSION

Previous studies have demonstrated that polyphenol-
rich foods, such as grapes, grape skin extracts, and 
various red wines, can inhibit AChE activity [21,22]. 
In general, the precise mechanisms by which poly-
phenols influence different cellular processes, includ-
ing modulation of AChE activity, remain incompletely 
understood. Polyphenolic compounds are known to 
interrelate with amino acid residues at the AChE ac-
tive site through H-bonds, hydrophobic, and π–π in-
teractions. The presence of multiple hydroxyl groups 
in these compounds is thought to enhance AChE in-
hibition due to increased binding strength. While this 
mode of action accounts for the inhibitory potential 
of many phenolic compounds, it does not apply uni-
versally to all [23]. For example, flavonoids possess an 
aromatic B-ring with hydroxyl groups that form bonds 
with the anionic, peripheral site of the enzyme. Fla-
vonoids do not appear to alter the enzyme’s tertiary 
structure; instead, their inhibitory effect results from 
obstructing access to the active site [9]. Although phe-
nolic acids have demonstrated AChE inhibitory activ-
ity, some studies revealed that pairs of phenolic acids 
generally exhibited lower inhibitory activity than the 
sum of their individual effects. Similarly, combinations 
of phenolic acids and flavonoids in most cases showed 
reduced inhibitory activity compared to the calculated 
effects of each compound alone. This lack of synergy 
among paired inhibitors suggests a limited binding 
site that prevents simultaneous accommodation of 
both inhibitors in close proximity [24]. Regarding an-
thocyanins, studies on structure-activity relationships 
suggest that the presence of hydroxyl groups on all 
three rings is essential for their inhibitory activity 
against AChE. Glycosylation at the 3-position (C ring) 
or 5-position (A ring) reduces their inhibitory potency, 
whereas hydroxyl groups at the 3’ and 5’ positions on 
the B ring enhance AChE inhibition [25]. However, it is 
important to consider some limitations of these types 
of in vitro studies and conclusions: most polyphenolic 
compounds undergo changes during absorption in 
the gastrointestinal tract and later in the liver, resulting 
in O-methylated, sulfated, and glucuronidated metab-
olites. These metabolites, along with those produced 
by bacterial activity in the large intestine, are chemi-
cally distinct from the forms found in foods and those 
primarily tested for AChE inhibitory activity thus far [9].

As shown in Figure 1, all examined samples ex-
hibited AChE inhibitory effects, with levels of activ-
ity ranging from 9.13 to 23.61 mg equivalents of 
physostigmine/L of wine for Slovenian Merlot (M15) 
and Serbian Merlot (M3), respectively. Also, compared 
with our previous studies about grape juice, young 
wine, and wine from Fruška Gora, based on which we 
have chosen Merlot for our further investigation, Mer-
lot wines analyzed in these studies had slightly weaker 
activity [20]. Nevertheless, one previous [21] research 

showed lower level of AChE activity in some Merlot 
wines from France (0.086 mmol physostigmine/L, i.e. 
23.680 mg physostigmine/L). Overall, no clear correla-
tion was found between enzyme inhibition levels and 
the wines’ geographic origin: besides the best-ranked 
M3, another Serbian Merlot (M5), along with Spanish 
(M8) and French Merlot (M11), showed the highest in-
hibitory activities. These findings enhance the under-
standing of the biological activity of Serbian Merlot 
wines, potentially supporting their increased recogni-
tion and promotion in the global market.

The analysis of data (Figures 2 and 3) regarding 
the total levels of polyphenols, flavonoids, tannins, 
and monomeric anthocyanins in the examined wines 
indicates variability among the samples, with overall 
concentrations being lower in Serbian wines (M1–M5) 
compared to those from other European regions. This 
finding can be partially explained by the influence of 
various environmental factors, including soil composi-
tion and climate, on grapevine development. Notably, 
wines produced in regions with higher sunlight expo-
sure, such as those from certain foreign Merlot vine-
yards, often exhibit elevated concentrations of poly-
phenolic compounds [26].

Given that spectrophotometric methods are re-
garded as semiquantitative and subject to certain limi-
tations impacting result accuracy, a more precise ap-
proach, HPLC-UV/VIS analysis, was employed to char-
acterize the polyphenolic profiles of the analyzed Mer-
lot samples. The findings reported in Figure 4 are con-
sistent with those of prior studies on Merlot and red 
wines in general [18,27]. PCA (Figure 5) depicted clear 
separation of French Merlot samples (M9-11) from the 
central group, primarily attributed to elevated levels of 
the determined monomeric anthocyanins. Conversely, 
the separation of M14 (Italian Merlot) and M7 (Mac-
edonian Merlot) was predominantly associated with 
substantial quantities of caffeic and p-coumaric acids, 
while positioning of M3 and M5 was influenced by the 
highest content of benzoic and t-cinnamic acids, re-
spectively. Overall, only partial grouping was observed 
among wines from the same geographic origin.

To evaluate the relationship between the demon-
strated inhibitory activity and the polyphenol con-
tents, correlation coefficients were determined (Table 
2). However, levels of correlation were modest, and 
only observed between measured inhibitory activity 
and contents of total anthocyanin (R² = 0.518), as well 
as malvidin-3-O-glucoside (R² = 0.674), suggesting a 
greater contribution of anthocyanins to this activity 
compared to other polyphenol groups. Although this 
study has certain limitations, including the relatively 
small sample size, the results suggest that wine poly-
phenols, particularly anthocyanins, may contribute to 
AChE inhibition. These findings support the potential 
of natural products as a strategy for managing neuro-
degenerative disorders, such as Alzheimer’s disease.
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5. CONCLUSION

The objective of this study was to assess the acetylcho-
linesterase inhibitory activity of 15 Merlot wines and 
correlate this activity with the wines’ polyphenolic pro-
files. The results revealed that all examined wines dem-
onstrated AChE inhibition, although to varying extents. 
Serbian Merlot (sample M3) exhibited the highest in-
hibitory activity, although even the most active wines 
required significantly higher concentrations than the 
standard inhibitor, physostigmine. Notably, no clear 
relationship was found between inhibitory potential 
and the geographic origin of the wines. Polyphenolic 
analysis showed marked variability in total phenolic 
content, flavonoids, tannins, and anthocyanins across 
samples. While French wines (samples M9-M11) stood 
out due to higher anthocyanin levels, certain Italian 
and Macedonian wines (M14 and M7) exhibited sig-
nificant quantities of caffeic and p-coumaric acids. 
Principal Component Analysis further highlighted the 
unique polyphenolic profiles of each wine.

Moderate correlations were observed between to-
tal anthocyanin content and malvidin-3-O-glucoside 
concentration with AChE inhibitory activity, implying 
that anthocyanins might contribute more significant-
ly to AChE inhibition than other polyphenol groups. 
Despite limitations such as sample size and potential 
metabolic transformations of polyphenols in vivo, the 
findings suggest that Merlot wine polyphenols, par-
ticularly anthocyanins, may contribute to the inhibition 
of AChE. These results emphasize the role of polyphe-
nol-rich natural products as potential candidates in the 
prevention of neurodegenerative disorders, including 
Alzheimer’s disease. Further research involving larger 
sample sets and more diverse wine types is warranted 
to strengthen these findings.
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Polifenoli iz crvenog vina kao inhibitori aktivnosti 
acetilholinesteraze

Kratak sadržaj
Alchajmerova bolest, najčešći oblik demencije, trenutno 
pogađa preko 55 miliona ljudi širom sveta, a predviđa se 
i značajan porast ovog broja. Budući da su inhibitori ace-
tilholinesteraze (AChE) važan i obećavajući terapijski pri-
stup u lečenju Alchajmerove bolesti, identifikacija prirodnih 
proizvoda kao inhibitora AChE je od velikog značaja. Ova 
istraživanja uključuju in vitro ispitivanje potencijala 15 cr-
venih vina (5 Merlo vina iz Srbije i 10 Merlo vina iz Evrope) 
kao inhibitora AChE i analizu korelacije polifenolnog profi-
la i nivoa inhibicije AChE. Svi uzorci su pokazali aktivnost, 
sa vrednostima u rasponu od 9,13 do 23,61 mg ekvivale-
nata fizostigmina/L vina. Uočena je varijacija u ukupnom 

sadržaju fenola, flavonoida, tanina i antocijanina među vinima, pri čemu su francuska Merlo vina imala više nivoe anto-
cijanina. Analizom glavnih komponenti (PCA) utvrđeno je delimično grupisanje uzoraka na osnovu polifenolnog profila, 
ali ne i geografskog porekla. Umerene korelacije uočene su samo između nivoa inhibitorne aktivnosti AChE i ukupnih 
antocijanina (R² = 0,518) i sadržaja malvidin-3-O-glukozida (R² = 0,674), što sugeriše da antocijanini mogu imati zna-
čajniju ulogu u inhibiciji AChE u poređenju sa drugim grupama polifenola. Iako ograničena brojem uzoraka i potencijal-
nim metaboličkim in vivo promenama, ova istraživanja ukazuju na to da polifenoli iz Merlo vina, posebno antocijanini, 
mogu uticati na inhibiciju AChE. Ovi rezultati podržavaju potencijal upotrebe prirodnih proizvoda bogatih polifenolima 
u prevenciji i tretmanu neurodegenerativnih poremećaja, poput Alchajmerove bolesti. Međutim, neophodna su dalja 
istraživanja sa većim brojem uzoraka kako bi se potvrdili ovi rezultati i detaljnije istražio terapeutski potencijal polifenola 
iz vina.
Ključne reči: neuroprotektivna aktivnost; crveno vino; polifenoli; acetilholinesteraza.
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