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Abstract

Potato shelf-life is an important factor in reducing 
postharvest losses. Walnut cake extract, a by-product 
of walnut oil production, is rich in antioxidant and 
antimicrobial compounds and is increasingly applied 
as a natural preservative or edible coating.

This study evaluated the effect of walnut cake extract 
coatings on Corinna and Laura potato varieties stored 
at 5 0C for 7 days. Samples coated with walnut cake 
extract were vacuum-packed and analysed for weight 
loss, colour, texture, pH, and antioxidant properties 
(TPC, FRAP). Results were analysed using ANOVA in 
Excel and SPSS 27.

The results showed that Corinna exhibited increasing 
weight loss over time while Laura maintained 
consistently lower values, indicating better moisture 
retention (p < 0.05). Adhesiveness fluctuated markedly 
in Laura, while Corinna’s variety remained more 
stable, showing greater structural consistency (p < 
0.05). Hardness increased in both varieties, but Laura 
maintained higher and more uniform firmness (p 
< 0.05). Both varieties showed decreasing pH, with 
Corinna exhibiting a more gradual decline, indicating 
better acidity stability. Colour analysis revealed that 
Laura had higher lightness and b* values, while 
Corinna maintained more stable a* and b* values. In 
the case of the total polyphenol content, differences 
were observed between the two potato varieties. It 
indicates a strong variety-dependent response to the 
applied walnut extract treatment.

Overall, walnut extract coatings effectively improved 
the storage stability and quality of potato varieties, 
with variety-dependent differences in performance.

Keywords: Walnut cake extract, Edible coating, Vacuum 
packaging, Shelf-life, potato, Preservation. 

1. Introduction

Potatoes (Solanum tuberosum L.) rank as the fourth 
most widely consumed crop globally, and foods made 
from them are often associated with comfort eating 
[1]. 

Minimally processed, or fresh-cut, fruits and vegetables-
often referred to as ready-to-eat or ready-to-cook 
products-are items that have undergone basic physical 
treatments such as peeling, washing, or cutting, while 
still retaining their fresh and unprocessed nature [2]. 
In addition to discolouration, fresh-cut potatoes may 
also undergo texture changes, moisture loss, and other 
quality deterioration during refrigerated storage, all of 
which can shorten shelf life and reduce marketability 
[3]. However, these preparation steps can affect how 
susceptible the produce is to microbial contamination 
and spoilage, particularly on exposed surfaces [4]. 
In potatoes, peeling and cutting expose phenolic 
substrates to oxidative enzymes in the presence of 
oxygen, resulting in enzymatic browning, which 
reduces visual quality and consumer acceptability [5]. 
In addition to discolouration, fresh-cut potatoes may 
also undergo texture changes, moisture loss, and other 
quality deterioration during refrigerated storage, all of 
which can shorten shelf life and reduce marketability 
[3].

To reduce enzymatic browning and microbial 
deterioration in fresh-cut fruits and vegetables, several 
new research areas have been developed. These efforts 
emphasize the use of natural substitutes instead 
of synthetic additives, reflecting current consumer 
preferences. Such natural substances include phenolic 
acids, flavonoids, sulphur-containing compounds, 
organic acids, bioactive peptides, and various plant 
extracts [6-8].
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During processing, treatments aimed at preserving 
colour are applied to cleaned raw materials to both 
inhibit microbial growth and maintain sensory 
attributes [9, 10]. Various processing techniques-
including chemical, physical, non-thermal methods, 
and the use of edible coatings or films-are primarily 
designed to minimize browning by inhibiting 
polyphenol oxidase activity, which is triggered by 
mechanical damage during handling [11].

Recent developments in packaging technologies, 
such as modified atmosphere packaging (MAP) and 
vacuum sealing, have become important strategies for 
protecting food from physical damage, contamination, 
and environmental influences like oxygen exposure 
[12]. Vacuum packaging, in particular, is widely applied 
for the short-term storage of fresh products, including 
vegetables, meat, and liquids. Its key benefit lies in 
reducing or nearly eliminating atmospheric oxygen, 
which slows oxidative processes such as lipid and 
protein oxidation [13].

Growing attention is being directed toward the use 
of natural antioxidants derived from food industry 
by-products and waste biomass [14]. Plant-based 
ingredients, such as extracts, are rich in phenolic 
compounds that exhibit strong antioxidant 
and antimicrobial properties [15]. Among these 
natural agents, plant-based extracts have shown 
particular promise. Tea polyphenols at 0.2 g/L 
regulate phenylpropanoid metabolism and enhance 
antioxidant enzyme activity in fresh-cut potatoes [16]. 
Similarly, extracts from Sonchus oleraceus L., hawthorn 
leaf, and Flos Sophorae Immaturus have been reported 
to control browning-related enzymes, stabilize 
membranes, or improve slice colour when combined 
with ultrasound or thermal treatments [17, 18]. 
Additionally, Spanou and Giannouli [19] demonstrated 
that incorporating ascorbic acid and green tea extract 
into alginate/carboxymethyl cellulose coatings 
enhanced the shelf life of fresh-cut potatoes by boosting 
antioxidant activity and reducing moisture loss. Global 
production of in-shell walnuts has steadily risen since 
2012/2013, reaching about 2.66 million tons in 2023 
[20]. Among nuts, walnuts contain the highest levels 
of polyphenols, averaging 1591.5 mg per 100 g [21]. 
Walnut oil is obtained by pressing the kernels, and the 
remaining by-product, known as walnut oil cake, is also 
a rich source of polyphenols. Walnut pomace, generally 
generated after oil extraction or related processing, is 
increasingly recognized as a potentially valuable by-
product. Depending on the processing stream, walnut 
pomace may contain residual oil, protein, fibre, and 
phenolic compounds originating from seed tissues and 
associated structures. Walnut-derived by-products are 
often noted for their antioxidant potential and for the 
presence of bioactive phenolics that may contribute 

to oxidative stability in food systems [22]. Compared 
with fruit pomaces, walnut pomace is compositionally 
distinct. Its phenolic profile may include ellagitannin 
components [23] and other nut-associated phenolics, 
which may contribute to antioxidant activity through 
free-radical scavenging, metal chelation, and oxidase 
inhibition [23, 24]. Typically, the phenolic content in 
these press cakes ranges from 10 to 20 g of gallic acid 
equivalents (GAE) per kilogram [25, 26, and 27]. 

This study aimed to evaluate how vacuum packaging, 
combined with immersion in walnut cake extract as 
a plant-based by-product, influences the quality of 
fresh-cut potato varieties (light yellow-fleshed Corinna 
and Laura) during refrigerated storage. The study also 
seeks to assess the impact of these treatments on shelf 
life by monitoring quality characteristics throughout 
the storage period.

2. Materials and Methods

2.1 Investigated sweet potato samples (preliminary 
experiment)

12 kg of tubers from both potato varieties were 
used. The potatoes were peeled, cut into cubes of 
approximately 2×2×2 cm, and mixed thoroughly to 
ensure a representative sampling. Thereafter, 600 g 
portions were immersed in the respective diluted 
pomace treatment solutions for 10 min. After treatment, 
100 g portions were vacuum-packaged in plastic bags 
and stored at 4 0C for 7 days. During storage, sampling 
was carried out every 2 days, and two packages from 
each treatment were used for the determination of 
colour, texture, total weight loss, dry matter content, 
and chemical analyses. In addition to the walnut extract-
treated samples, untreated (control) samples from both 
varieties were also stored and investigated.

2.2 Treatment of the sweet potato varieties with 
walnut extract

The walnut cake extract was prepared from the 
pomace of the Milotai 10 walnut variety (grown in 
Pálháza, Hungary) (Figure 1). The walnut pomace was 
prepared by milling the chopped walnut cake. Its 
extract was made by using 50% methanol in a 1:5 w/v 
ratio using a shaking water bath (Foss Tecator 1024, 
Hillerod, Denmark) at 50 0C for 30 min. The extract 
should be centrifuged at 4500 rpm for 10 min (Thermo 
Scientific Heraeus Megafuge 8, Hamburg, Germany), 
and the supernatant should be filtered [28].

The treatment consisted of soaking the potato cubes in 
the treatment solutions for 10 minutes. The 0.57 mL of 
extract was diluted with 39.43 mL of distilled water to a 
40 mL volume. This diluted extract should be used in 0.5 
L of tap water to coat potato cubes. The ratio of potato 
to treatment solution was 1:5 in each case (coated WE). 
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Subsequently, the samples were removed from the 
treatment solution and allowed to drip onto a filter. 
At time zero, the samples were subjected to weight, 
texture, and colour measurements (fresh samples). 
After them, the potato samples should be homogenized 
using a Turmix blender to evaluate dry matter content, 
pH, total polyphenol content (TPC), and antioxidant 
capacity (FARP). The remaining packaged samples 
were placed in vacuum-sealed bags and stored in 
a refrigerator at 5 0C until the next measurements 
were taken. Each storage package contained 100 g of 
sample, and 6 packages were prepared for treatment 
per variety. Additionally, an untreated control sample 
was stored and examined as a comparison throughout 
the experiment (Control).

2.3 Analytical methods

2.3.1 Determination of weight loss

Total weight loss of the potato samples during 
refrigerated storage was determined gravimetrically. 
Samples were weighed at each sampling day during 
storage at 5 0C per 2 days (2, 4, 7 days). Total weight 
loss was expressed as a percentage of the initial weight 
according to the following equation 1. 

(1)

Where: W₀ is the initial weight of the sample, and Wt is the 
weight of the sample at the corresponding storage day.
 
2.3.2 Evaluation of dry matter content (DMC)

Dry matter content was determined by oven-drying 
the samples to constant weight. A known amount 
of potato sample was weighed, dried in a hot-air 
oven at 120 0C until constant weight, and reweighed. 
Dry matter content was calculated according to the 
following equation 2: 

(2)

Where: Wd is the dry weight, and Wf is the initial fresh weight 
of the sample.

2.3.3 pH measurement

The pH of the samples was determined using a TESTO 
206 digital pH meter (Testo SE & Co. KGaA, Titisee, 
Germany). Two measurements were made in parallel 
for each sample during storage.

2.3.4 Colour measurement and browning index 
determination

Colour of the samples was determined by the Konica 
Minolta Chroma Meter CR-400 based on the CIELab 
system [29]. Colour parameters (L*, a*, and b*) were 
recorded at five different cubes on the cut surface of 
each sample. These parameters were then used to 
calculate the browning index (BI) [29] (Eq. 3).

BI = (3)

Where: 

2.3.5 Determination of total polyphenol content 

The total polyphenol content was determined using 
the Folin-Ciocalteu method, as described by Singleton 
and Rossi [30]. Absorbance was then measured at 750 
nm by the Hitachi U-2900 spectrophotometer (Hitachi 
High Technologies Europe GmbH, Krefeld, Germany). 
The results were calculated from the calibration curve 
and expressed as gallic acid equivalents (mg GAE/g of 
potato).

2.3.6 Determination of antioxidant capacity

Antioxidant capacity was assessed using the ferric-
reducing ability of plasma (FRAP) method, following 
the procedure outlined by Benzie and Strain [31]. 
Following a five-minute incubation, absorbance 
was recorded at 593 nm by the Hitachi U-2900 
spectrophotometer (Hitachi High Technologies Europe 
GmbH, Krefeld, Germany). Antioxidant capacity was 
calculated from the calibration curve and expressed as 
ascorbic acid equivalents (µgAS/g of potato).

2.3.7 Texture test

Texture analysis was performed using a Food 
Technology Corporation TMS-Pro texture analyser 
equipped with a stainless-steel punch probe. The 

Figure 1. Walnut cake pomace and milled pomace from 
the Milotai 10 variety 
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textural parameters evaluated were hardness (gf ) and 
adhesiveness (gf ). Five potato cubes from each sample 
were analysed (n = 5).

2.3.8 Statistical analyses

Statistical analysis was conducted using Microsoft 
Excel with the XLSTAT 2013 add-in. All measurements 
were performed in replicate, and the results were 
expressed as mean ± standard deviation (SD). 
Independent two-sample t-tests with Cochran-Cox 
correction were used for pairwise comparison of day 
0 and day 7 values in texture and colour parameters. 
Spearman correlation analysis was used to examine 
the relationships between total polyphenol content 
(TPC), ferric reducing antioxidant power (FRAP), and 
Browning Index (BI) in both potato cultivars. Statistical 
significance was accepted at p < 0.05.

3. Results and Discussion

3.1 Results

3.1.1 Changes in physical stability parameters during 
refrigerated storage

3.1.1.1 Changes in total weight loss during refrigerated 
storage

Figure 2 shows that total weight loss increases over 
time for both Laura and Corinna, with the most 
important values highlighting clear differences 
between treatments.

For Laura, the control sample rises from about 0.07% 
(Day 0 - 2) to 0.23% (Day 2 - 4) and then drops to 0.08% 
(Day 4-7), while coated-WE one is consistently higher 
at around 0.07%, 0.26%, and 0.10%, respectively, with 
the peak being 0.26% at Day 2 - 4. On the other hand, 
about Corinna’s samples, the difference is much more 
pronounced; the control shows 0.12%, 0.16%, and 
0.06%, whereas coated-WE increases sharply from 
0.19% (Day 0 - 2) to 0.39% (Day 2 - 4) and reaches the 
highest value on the chart at 0.54% (Day 4 - 7). 

Figure 2. Changes in the total weight loss of Laura’s and 
Corinna’s potato varieties during storage

As the graph presents, the coating leads to greater 
weight loss, especially in Corinna. 

3.1.1.2 Changes in dry matter content during refrigerated 
storage

Figure 3 indicates that dry matter content tends to 
increase over the storage period for both Laura and 
Corinna, although some variability is observed among 
the different treatments. The control treatment of 
Laura rises from initial day to day 7, around 16.5% to 
19.8%, respectively; while coated-WE follows a similar 
but slightly lower trend, with the highest value being 
19.8% in the control at day 7. On the opposite side, 
Corinna, both treatments remain lower overall, with 
the peak is 13.5% at day 2 under coating. 

Figure 3. Changes in dry matter content of 
Laura and Corinna potato varieties during storage

Also, the highest dry matter content of 19.8% in 
Laura Control at day 7 and the lowest around 12.0% 
in Corinna Control at day 4, indicating that Laura’s 
samples consistently have higher dry matter content, 
while the coating shows only minor effects compared 
to the control.

3.1.1.3 Changes in pH during refrigerated storage

The pH values decrease over storage time for both Laura 
and Corinna, which indicates the increasing acidity, 
with some variation between treatments (Figure 4).  

Figure 4. Changes in pH of Laura and Corinna potato 
varieties during storage 
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Initially, all samples start close to 6.1 - 6.2, but by day 7, 
the values drop to around 5.6 - 5.7. For Laura, the control 
declines from about 6.15 to 5.7, while coated samples 
with WE follow a similar trend, reaching their lowest 
point at about 5.6 on day 4 before slightly rising again. 
About Corinna’s samples, the control decreases from 
roughly 6.2 to 5.6, whereas coated-WE maintains slightly 
higher pH values throughout, ending around 5.7. 

3.1.2 Changes in colour parameters L*, a*, and b* 
during refrigerated storage

Across the colour parameters (L*, a*, and b* values), 
different trends are observed over storage time, 
showing more variability compared to the consistent 
patterns seen in dry matter and pH for both walnut-
treated and control samples about Laura and Corinna 
potatoes (Figures 5 - 7).

The L* value (lightness) generally increases slightly 
over time, with the highest value observed in Laura 
control (~73 at day 2), while Corinna samples remain 
lower overall, especially Corinna coated-WE (Figure 5). 

Figure 5. Changes in L* values of Laura and Corinna 
potato varieties during storage

In contrast, a* value (greenness to redness) fluctuates 
with Laura samples showing a clear increase toward 
less negative values (from about -3.2 to -2.0), while 
Corinna samples remain more stable and negative, 
with the lowest value around -3.8 at day 7 (Figure 6). 

Figure 6. Changes in a* values of Laura and Corinna 
potato varieties during storage

Meanwhile, the b* value (blueness to yellowness) shows 
noticeable variation, peaking at about 35.5 in Laura 
coated-WE at day 0, then dropping and rising again 
by day 7, whereas Corinna samples stay consistently 
lower, with values around 20 - 23 (Figure 7). 

Figure 7. Changes in b* values of Laura and Corinna 
potato varieties during storage

Unlike dry matter (which increased steadily) and pH 
(which decreased steadily), the colour attributes (L*, 
a*, and b*) exhibit fluctuating trends, so that changes 
are more dynamic and treatment-dependent during 
storage.

Independent two-sample t-test about colour 
parameters (Table 1) demonstrated that walnut 
treatment significantly affects colour mainly in the Laura 
variety, increasing lightness (p = 0.08) and reducing 
yellowness (p = 001). On the other hand, Corinna 
variety shows minimal response to walnut treatment 
in colour parameters (p = 0.066 - 0.475). Moreover, b* 
(yellowness) showed a significant decrease in control 
Corinna (p = 006). Overall, colour changes are variety-
dependent, with limited consistent treatment effects.

3.1.3 Changes in browning-related indices BI during 
refrigerated storage

The browning index (BI) shows a different and more 
fluctuating pattern in Figure 8. For Laura, both Control 

Figure 8. Changes in Browning Index (BI) of Laura and 
Corinna potato varieties during storage
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and Coated WE increase sharply from around 41 - 43 at 
day 2 to peak values at day 4 (54 and 57, respectively). 
In contrast, Corinna’s samples remain much lower and 
more stable, with control ranging from about 31 to 
33 and coated-WE from 30 to 33, showing only slight 
increases over time.

These findings indicate that browning is significantly 
more pronounced and variable in Laura’s samples, 
while Corinna’s treatments exhibit relatively minor 
changes regardless of treatment.

3.1.4 Changes in total polyphenol content of Laura 
and Corinna potato samples

Figure 9 shows a contrasting trend for the total 
phenolic content (TPC) of two varieties of potato 
(Laura and Corinna). Firstly, for Laura, TPC increases 
markedly over storage time, especially under coated-
WE, reaching the highest value of 47 mg GE/100 g at 
day 7; also, the control increases but remains slightly 
lower, peaking around 42 mg GE/100g at day 4.

In contrast, Corinna’s samples display an opposite 
trend, with high initial values (44 - 45 mg GE/100 g) 
that drop sharply by day 2 to around 19 - 20 mg GE/100 
g, followed by only a slight recovery toward day 7.

Figure 9. Changes in total polyphenol content (TPC) of 
Laura and Corinna potato varieties during storage 

So, this analysis indicated that coated-WE enhances 
phenolic retention in Laura’s samples, while 
Corinna experiences substantial losses after storage  
begins.

3.1.5 Changes in ferric reducing antioxidant power of 
Laura potato samples

The FRAP values (antioxidant activity) show moderate 
changes over storage time (Figure 10). For Laura, both 
control and coated-WE increase from initial values of 
about 10 and 8 mg AA/100 g, respectively, to a peak 
around 13 mg AA/100 g at day 2, followed by a slight 
decline at day 4 and a recovery by day 7, where the 
highest value is ~13 mg AA/100 g. In contrast, Corinna’s 
samples start lower and remain relatively stable. About 
the control sample, it decreases from about 8.5 to ~6 mg 
AA/100 g, while coated-WE increases slightly from ~4 to 
~5.5 - 6 mg AA/100 g, showing minimal variation overall. 

Figure 10. Changes in FRAP of Laura and Corinna potato 
varieties during storage 

Therefore, antioxidant capacity is consistently higher 
and more dynamic in Laura’s samples, while Corinna’s 
samples exhibit lower and more stable activity 
regardless of treatment.

Table 1. Independent two-sample t-test comparing day 0 and day 7 Colour parameters’ values of Laura and Corinna 
potato varieties 

Treatment Variety Colour parameter Day 0 
(mean ± SD)

Day 7 
(mean ± SD) p-value

Treated

Laura
L* 67.71 ± 2.96 71.98 ± 1.25 0.028
a* -2.71 ± 0.67 -1.97 ± 0.35 0.072
b* 35.59 ± 2.67 27.25 ± 1.28 0.001

Corinna
L* 66.33 ± 3.21 69.93 ± 1.53 0.066
a* -3.35 ± 0.23 -3.26 ± 0.06 0.437
b* 20.70 ± 3.08 21.91 ± 1.83 0.475

Non-treated

Laura
L* 66.52 ± 4.96 71.74 ± 2.45 0.081
a* -3.19 ± 0.55 -1.35 ± 1.81 0.084
b* 31.36 ± 4.68 26.81 ± 1.38 0.095

Corinna
L* 67.04 ± 3.95 71.59 ± 2.45 0.067
a* -3.60 ± 0.42 -3.77 ± 0.31 0.489
b* 28.25 ± 2.61 22.87 ± 1.70 0.006
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3.1.6 Changes in texture properties during refrigerated 
storage

The adhesiveness values show a highly fluctuating 
pattern in Figure 11. About Laura, the control sample 
varies from −22 gf (initial) to a minimum of ~-36 gf at 
day 2, then partially recovers to around -25 gf at day 
4 and ends near -28 gf at day 7. In contrast, coated-
WE expressions the most dramatic change, dropping 
sharply to the lowest overall value of ~-80 gf at day 
2, then rising significantly to about -20 gf at day 4. 
For Corinna, both control and coated-WE remain 
comparatively stable, ranging between -26 and -16 gf, 
with slight improvements (fewer negative values) over 
time. 

Figure 11. Changes in the adhesiveness of Laura and 
Corinna potato varieties during storage

These observations point to the fact that Laura’s 
samples, particularly under coated-WE, experience 
much greater variability, while Corinna’s samples 
maintain more consistent texture throughout storage.

Figure 12 illustrates that the hardness values fluctuate 
noticeably over storage time, with trends differing 
between Laura and Corinna and contrasting with the 
fluctuations seen in adhesiveness.

About Laura, the control remains relatively stable, 
ranging from about 565 gf (initial) to ~570 gf at day 
4, and ending near 560 gf at day 7, while coated-WE 
shows a steady increase from ~510 gf to the highest 

value of ~590 gf at day 7. On the other side, Corinna’s 
samples, both treatments increase sharply from lower 
initial values (~390 gf control and ~375 gf coated-WE) 
to peak at day 2 (~525 gf control and ~490 gf coated-
WE), followed by a decline and slight stabilization 
toward day 7.

Figure 12. Changes in the hardness of Laura and Corinna 
potato varieties during storage

Overall, Laura’s samples, particularly with coating, 
become firmer over time, while Corinna’s ones show 
an initial soft-to-firm transition followed by a moderate 
decrease.

According to Table 2, the walnut treatment 
significantly increased hardness in both Laura and 
Corinna varieties (p = 0.039, p = 0.010, respectively); 
While Adhesiveness was not significantly affected by 
walnut treatment in either variety. About the control 
sample, most changes were not significant, except for 
adhesiveness in Corinna, which improved significantly 
(p < 0.01). Overall, walnut treatment is more effective 
in improving firmness (hardness), while adhesiveness 
changes are less consistent and variety-dependent.

3.1.7 Correlation between total polyphenol content 
and browning index in varieties of potato

In Laura, TPC is not a strong predictor of browning 
(p = 0.229) (Table 3). Unlike that, TPC in Corinna is 
significantly associated with increased browning (p < 
0.05), suggesting phenolic compounds may contribute 

Table 2. Independent two-sample t-test comparing day 0 and day 7 adhesiveness and hardness values of Laura and 
Corinna potato samples 

Treatment Varity Texture 
parameter

Day 0  
(mean ± SD)

Day 7 
(mean ± SD) p-value

Treated
Laura

Hardness 508.80 ± 103.02 661.80 ± 92.88 0.039
Adhesiveness -51.40 ± 34.33 -14.40 ± 6.77 0.073

Corinna
Hardness 377.60 ± 54.10 486.00 ± 48.14 0.010

Adhesiveness -17.40 ± 2.19 -18.20 ± 3.35 0.668

Non-treated
Laura

Hardness 565.40 ± 42.82 527.00 ± 131.86 0.564
Adhesiveness -22.00 ± 5.57 -36.40 ± 34.78 0.410

Corinna
Hardness 392.00 ± 40.77 451.20 ± 56.54 0.098

Adhesiveness -26.20 ± 4.49 -15.80 ± 3.35 0.004
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to browning reactions in this variety. So, TPC explains 
about 35% of the variation in browning, indicating 
a meaningful association. This highlights a variety-
dependent relationship between phenolic content 
and browning behaviour.

3.1.8 Correlation between ferric reducing antioxidant 
power and browning index in varieties of potato

Table 4 presents that in Laura, FRAP is a strong 
and significant predictor of browning, with higher 
antioxidant activity effectively reducing BI (p < 
0.0001). This means that higher antioxidant capacity 
is associated with lower browning, and FRAP explains 
about 61% of the variation in browning, indicating a 
strong and meaningful effect. But about the Corinna, 
the relationship is weak and not significant, indicating 
that other factors may play a larger role in browning. 
Overall, the effect of antioxidant capacity on browning 
is strongly variety-dependent.

3.2 Discussion

The study suggests that the effects of walnut treatment 
on potato quality are strongly variety-dependent, with 
distinct responses observed in Laura and Corinna 
cultivars.

Walnut treatment significantly increased hardness in 
both varieties, indicating improved structural stability, 
consistent with previous findings that phenolic-rich 
or plant-based treatments can enhance firmness by 
limiting cell wall degradation and moisture loss [32]. 
However, adhesiveness was not significantly affected, 
suggesting lower sensitivity to treatment.

In terms of colour, walnut treatment had a stronger 
effect on Laura, where it increased lightness (L*) and 
reduced yellowness (b*), indicating reduced browning. 
This aligns with studies showing that antioxidants 
can inhibit polyphenol oxidase activity and delay 
discoloration [33]. In contrast, Corinna showed minimal 
colour changes, highlighting varietal differences.

The relationship between bioactive compounds and 
browning differed markedly. In Laura, browning was 
strongly and negatively correlated with antioxidant 
capacity (FRAP), suggesting that antioxidant activity 
plays a key role in reducing browning [34]. In Corinna, 
total phenolic content (TPC) was positively correlated 
with browning, indicating that phenolics may act as 
substrates for enzymatic browning, as reported by Xia 
et al., [35].

For dry matter content, only minor and non-linear 
changes were observed during storage, which is 
consistent with previous studies showing that dry 
matter in fresh-cut potatoes can fluctuate due to 
storage conditions, starch hydrolysis, and cultivar 
differences [36, 37].

Similarly, the gradual decrease in pH observed in both 
cultivars is in agreement with findings that pH decline 
in stored potatoes is mainly driven by respiration and 
CO₂ accumulation rather than treatment effects [38, 
39].

Additionally, weight loss increased over time, 
particularly in walnut-treated Corinna samples, 
reflecting moisture loss and respiration processes 
during storage [38].

4. Conclusions

- This study demonstrates that the application of walnut-
based treatment influences the quality attributes of 
ready-to-cook potatoes during refrigerated storage 
in a cultivar-dependent manner. The results clearly 
show that walnut treatment significantly improved 
texture, particularly hardness, in both Laura and 
Corinna varieties, indicating enhanced structural 
stability and resistance to storage-related softening. In 
contrast, adhesiveness was not significantly affected, 
suggesting that this parameter is less responsive to 
phenolic-based treatments.

Table 3. Correlation between total polyphenol content and Browning Index in Laura and Corinna potato samples
Variable

pair
Potato
variety

Spearman correlation coefficient 
(ρ) p-value Coefficient of determination 

(R²)

TPC vs. BI
Laura -0.281 0.229 0.079

Corinna 0.594 0.007 0.353

Table 4. Correlation between ferric reducing antioxidant power and Browning Index in Laura and Corinna potato 
samples 

Variable 
pair

Potato 
variety

Spearman correlation coefficient 
(ρ) p-value Coefficient of determination 

(R²)

FARP vs. BI
Laura -0.780 <0.0001 0.609

Corinna -0.311 0.181 0.097
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In terms of colour and browning, walnut treatment was 
more effective in the Laura cultivar, where it increased 
lightness and reduced browning-related changes. 
Corinna, however, showed minimal colour response, 
highlighting inherent varietal differences in enzymatic 
activity and pigment composition.
- One of the most important outcomes of the study was 
the clear cultivar-dependent difference in biochemical 
response. The relationship between bioactive 
compounds and browning further supported this 
distinction: in Laura, antioxidant capacity (FRAP) played 
a key role in reducing browning, whereas in Corinna, 
total phenolic content (TPC) was positively associated 
with browning, indicating its role as a substrate in 
enzymatic reactions. These findings indicate that 
browning behaviour could not be explained by total 
polyphenol content alone and that antioxidant-related 
responses were strongly cultivar-dependent.
- Changes in dry matter and pH were relatively minor 
and primarily driven by storage conditions rather 
than treatment, while weight loss increased over 
time, particularly in walnut-treated Corinna samples, 
suggesting some interaction between treatment and 
moisture dynamics.
-  Overall, walnut treatment proved effective in 
enhancing firmness and antioxidant-related properties, 
especially in Laura potatoes, where it contributed to 
improved browning control. However, the differing 
responses observed in Corinna emphasize that the 
success of natural antioxidant treatments depends 
strongly on cultivar characteristics. Therefore, the 
selection of appropriate potato varieties is crucial when 
applying plant-based treatments to optimize quality 
and extend shelf life in fresh-cut products. So, Plant 
pomace extracts can be considered promising natural 
treatments for influencing the quality and shelf life of 
ready-to-cook potatoes during storage. However, their 
effectiveness depends on the cultivar and the targeted 
quality parameter.
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