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Abstract: The edible brown seaweed, Ecklonia cava, is highly valued for its bioactive compounds,
and is widely used in food supplements and functional foods. The increasing demand for this
seaweed in the food industry emphasizes the necessity for sustainable cultivation practices. This
study focused on inducing callus in the meristem and stipe of E. cava using different culture media:
Provasoli’s enriched seawater medium (PESI), enriched artificial seawater medium (ESAW), artificial
enriched seawater medium (ASP2), or Von Stosch’s enriched seawater medium (VS). Various abiotic
stress factors (photoperiod, agar concentration, and temperature), growth regulators, carbon sources,
polyamines, and plasma treatments were explored for their impact on callus induction. Both stipe
and meristem explants developed callus within three to six weeks across all media except ASP2.
Callus development was favored at temperatures between 8 to 13 °C and in the absence of light.
Stipe explants showed a higher callus induction rate (up to 65.59 + 6.24%) compared to meristem
(up to 57.53 + 8.32%). Meristem explants showed optimal callus induction in PESI medium with a
low concentration of indole-3-acetic acid (IAA; 40.93 £ 8.65%). However, higher concentrations of
TAA and 1-naphthaleneacetic acid (NAA) reduced meristem callus induction. Stipe showed high
induced-callus (up to 50.37 =+ 5.17%) in PESI medium with low concentrations of IAA, NAA, and
6-benzylaminopurine (BAP). Both stipe and meristem explants induced largest callus at 2% sucrose,
but higher carbon source concentrations reduced callus induction. Spermine (Spm) at 1 uM resulted
in high induced calluses; however, increasing Spm concentrations decreased callus induction. This
tissue culture technique not only supports mass cultivation of E. cava, but also holds potential for
extending to other seaweed species, contributing to the sustainability of seaweed stocks for the
food industry.

Keywords: abiotic stresses; callus; functional food material; laminariales; phaeophyta; seaweed;
tissue culture

1. Introduction

Seaweeds encompass a diverse array of marine species [1,2], showing remarkable
adoptability to challenging environmental conditions. In response to these adversities, sea-
weeds produce allelochemicals which contribute to their ability to compete for space, resist
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pathogenic microorganisms and predators, and hinder the establishment of epiphytes [3,4].
Notably, seaweeds have been associated with various biological activities that offer health-
promoting benefits related to human skin, immunity, and growth [5-8]. These attributes
position seaweed as a valuable source for pharmaceuticals, nutraceuticals, and cosme-
ceuticals [5,9,10]. The seaweed market is expected to undergo significant growth, with
projections indicating a 39.8% increase, reaching USD 24.98 billion from 2021 to 2028 [11].
Recognizing the potential of seaweed as a source of biomass in the pharmaceutical, food,
and chemical industries, there is pressing need to adopt sustainable seaweed cultivation
practices, with tissue culture emerging as a key strategy.

Seaweeds can undergo in vitro cultivation through various methods, including
(1) micropropagation, (2) protoplast isolation and regeneration, or (3) callus induction [12].
Among these techniques, micropropagation, which involves meristem or somatic embryoge-
nesis, stands out as one of the most commonly employed methods for in vitro propagation
of macroalgae [12,13]. Tissue culture presents a sustainable approach for fostering tissue
development and enhancing quality in seaweeds. The controlled cultivation of seaweed
tissues has the potential to maximize biomass production and stimulate the synthesis of
desired compounds [14]. Particularly vital for species like Ecklonia cava, characterized by
limited wild stocks, tissue culture serves as a strategic response to challenges posed by cli-
mate change, pollution, and escalating demand, ensuring the availability of stocks. Tissue
culture of seaweeds can be achieved through direct regeneration from explant tissues or
indirectly through callus induction. While callus culture is a well-established technique in
tissue culture engineering for terrestrial plants, its application in seaweed culture remains
underdeveloped, despite the recognition of seaweeds for various applications such as
functional foods, nutraceuticals, and pharmaceuticals.

The brown seaweed, E. cava, found only in Japan, Korea’s Jeju Island, and Busan [15-17],
has been associated with various physiological benefits, including antioxidant, antibacte-
rial, anti-thrombotic, anti-diabetic, anti-hypertensive, anti-obesity, and anti-inflammatory
properties, making it a potential raw material for functional foods [18-23]. However, in-
dustrialization has been limited to a few seaweed species from various genera that are
suitable for cultivation and harvesting. The cultivation of E. cava is particularly challenging
due to farming difficulties and environmental issues such as microplastic and radioactive
pollution, ocean desertification, and resource depletion. Countermeasures are essential,
especially considering that Korea’s Incheon-Gyeonggi coast and the Nakdong river estuary
rank second to third globally in microplastic concentration [24,25]. While indoor culture
technology has advanced for land crops and mushrooms, tissue culture research for sea-
weeds, especially E. cava, is limited, with only the report on callus culture by Kawashima
and Tokuda [26], examining the impact of collection time on callus development. The
limited research on this species may be attributed to the restricted distribution of E. cava
resources, mainly in Korea and Japan. Considering the escalating marine pollution and
global interest in the safety of marine resources, we aim to develop callus culture for E. cava
as a natural, year-round, and cost-effective food and pharmaceutical material, safe from
marine pollution.

Callus induction, a critical initial stage of proliferation and growth, is influenced by
various abiotic factors. Seaweed callus induction is triggered by tissue wounding and
changes in the physical environment [27], with different seaweed groups displaying varied
responses to abiotic conditions [14,28]. Factors such as light irradiance, temperature, media
composition, growth regulators, CO, levels, temperature, nutrient absorption, osmolarity,
nutrient absorption, salinity, photosynthesis, and culture medium composition influence
callus induction [14,29-51]. Earlier studies have investigated the effects of different abiotic
parameters on various marine algae species, including red algae like Gracilariopsis and
Gelidium, brown algae such as Dictyota and Undaria, and green algae like Cladophora and
Ulva [29-51]. Additionally, studies have examined the effects of radiation, carposporophyte
culture, protoplast isolation, callus ontogeny, tissue culture, gametogenesis induction,
clonal propagation, and epigenetic variations [52-56].
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Despite the importance of abiotic factors in callus induction, research on this aspect
in seaweed culture is limited. While some studies have explored the influence of abiotic
factors on seaweed callus induction [14,57,58], to the best of our knowledge, except one
study focusing on the impact of collection time [26], no other studies have reported their
impact on tissue culture or callus induction in E. cava. Therefore, in this study, we not only
focused on callus induction in E. cava, but also investigated the impact of abiotic stresses on
callus development. This study would provide basis for establishing the liquid suspension
culture of E. cava to mass-produce the secondary metabolites, mainly phlorotannins, which
have been proven for their antibacterial, antioxidant, anti-inflammatory, anti-proliferative,
anti-tumor, anti-diabetic, anti-adipogenic, anti-allergic, and radio-protective effects [59].

2. Materials and Methods
2.1. Sample Collection

Fresh and dark brown thalli of Ecklonia cava were collected from Gijang, Busan,
Republic of Korea (GPS coordinates: 35°15'34” N 129°15/02" E). Thalli were transported in
a portable icebox to Tongyeong, Republic of Korea, and pre-processed on the same day.

2.2. Pre-Processing of E. cava Thalli

Fresh and dark brown thalli of E. cava were selected for the tissue culture experiment.
Thalli were wiped with sterile paper towels (Wypall, Yuhan-Kimberly Co., Ltd., Seoul,
Republic of Korea), washed twice with autoclaved seawater, and immersed sequentially
in autoclaved seawater containing 1% povidone-iodine (Green Pharmaceutical Co., Ltd.,
Jincheon, Republic of Korea) and 2% triton X-100 (Samchun Pure Chemical Co., Ltd.,
Pyeongtaek, Republic of Korea) for 3 min each. After rinsing and washing, thalli were
treated with an antibiotic mixture: Kanamycin (0.1 g L. K1377; Sigma-Aldrich, St. Louis,
MO, USA), Ampicillin (0.1 g L~!; A9518; Sigma), Streptomycin (0.2 g L~!; S9137; Sigma),
Neomycin (20 mg L~!; N1876; Sigma), and Nystatin (1.5 mg L~!; N4014; Sigma) for 30 min
at 12 °C to prevent contamination.

2.3. Experimental Conditions

Four culture media were employed: Provasoli’s enriched seawater medium (PESI) [60],
enriched artificial seawater medium (ESAW) [61], artificial enriched seawater medium
(ASP-2) [62], and Von Stosch’s enriched seawater medium (VS) [63]. Meristem and stipe
were used for callus induction. Each section was cutinto 1 x 1 cm? (L x W) pieces, treated
with a 10 x antibiotics mixture for 30 min at 12 °C, and placed on agar media in a growth
chamber (Multi-Room Incubator; LMI-3004PL, Daihan Labtech Co., Ltd., Namyangju,
Republic of Korea) for callus development. Six to eight explants were inoculated on each
agar plate, and callus formation was confirmed under a microscope (Routine Microscopes;
CX33; Evidient Co., Ltd., Shinjuku-ku, Tokyo, Japan). Various treatments to optimize callus
induction were performed as described in Table 1. The plant growth regulators, carbon
sources, and polyamines were purchased from Sigma-Aldrich, St. Louis, MO, USA.

Table 1. Experimental conditions for callus induction in explants from E. cava meristem and stipe.

Parameter

Experimental Conditions

Effect of culture medium

Explants were cultured on PESI, ESAW, ASP2, or VS solid medium supplemented with 1.5% agar.
Growth was monitored at 12 °C with a light period of 12 h for eight weeks.

Effect of agar Explants were cultured on PESI solid medium containing 1.2% or 1.5% agar.
concentration Growth was monitored at 12 °C for eight weeks.

Explants were cultured on PESI solid medium containing 1.5% agar. Varying photoperiods (0 h or
Effect of photoperiod 12 h light period at a light intensity of 160 umol m—2 s~! using a fluorescent lamp; 36 W;

and temperature

FPL36EX-D/C, Ilshin Vitson Co., Ltd., Namyangju, Republic of Korea) and temperatures (12 °C
or 18 °C) were tested.
Growth was monitored for eight weeks.




Appl. Sci. 2024, 14, 3480

40f15

Table 1. Cont.

Parameter Experimental Conditions

Explants were cultured on PESI solid medium containing 1.5% agar. Different plant growth
Effect of growth regulators: IAA (1003530010), IBA (I5386), NAA (N0640), BAP (B3408), 2,4-D (D70724) or KIN
regulator (48130), were added at concentrations up to 5 mg L

Growth was monitored at 12 °C in the dark for eight weeks.

Effect of carbon source

Explants were cultured on PESI solid medium containing 1.5% agar.

Different carbon sources: glucose (PHR1000), lactose (PHR1025), galactose (PHR1206), fructose
(F0127), sucrose (S0389), or sorbitol (PHR1006), were added at concentrations up to 5%.

The medium for meristem explants was supplemented with 1 mg L~! TAA.

Growth was monitored at 12 °C in the dark for eight weeks.

Explants were cultured on PESI solid medium containing 1.5% agar and 2% sucrose. Different
polyamines: Spm (85590), Put (51799), or Spd (S0266), were added at concentrations up to 1000 uM.

Effect of polyamine The medium for meristem explants was supplemented with 1 mg L™! TAA.

Growth was monitored at 12 °C in the dark for eight weeks.

Explants were directly or indirectly treated with plasma.
Effect of plasma Explants were cultured on PESI solid medium containing 1.5% agar and 2% sucrose. The medium
treatment for meristem explants was supplemented with 1 mg L~! TAA and 1 uM Spm.

Growth was monitored at 12 °C in the dark for eight weeks.

PESI: Provasoli’s enriched seawater medium; ESAW: Enriched artificial seawater medium; ASP2: Artificial enriched
seawater medium; VS: Von Stosch’s enriched seawater medium; IAA: Indole-3-acetic acid; IBA: Indole-3-butyric acid;
NAA: 1-naphthaleneacetic acid; BAP: 6-benzylaminopurine; 2,4-D: 2 4-dichlorophenoxyacetic acid; KIN: Kinetin;
Spm: Spermine; Put: Putrescine; Spd: Spermidine.

2.4. Plasma Treatment

Meristem and stipe explants were prepared as discussed in Sections 2.2 and 2.3, and
then subjected to plasma treatment.

2.4.1. Indirect Plasma Treatment

A 40 mL autoclaved seawater in a Petri dish was treated with a plasma generator
provided by KRIBB (Korea Research Institute of Bioscience and Biotechnology, Daejeon, Re-
public of Korea) for 5, 10, 40, or 60 s, respectively, following the procedure by Bian et al. [64].
Prepared explants were socked in plasma-treated autoclaved seawater for 20-22 h and
then cultured on agar PESI medium in a growth chamber (LMI-3004PL; Daihan Labtech)
for eight weeks at 12 °C in the dark.

2.4.2. Direct Plasma Treatment

Explants were placed in a beaker filled with autoclaved seawater and incubated for
20-22 h, and then cultured on agar PESI medium. Plasma treatment durations were 5, 10,
30, or 60 s, followed by incubation in a growth chamber (LMI-3004PL; Daihan Labtech) for
eight weeks at 12 °C in the dark.

2.5. Statistical Analysis

Ten different replicates were utilized per experiment (1 = 10). Initially, the percentage
values underwent arcsin-square root transformation prior to statistical analysis. Subse-
quently, statistical significance was assessed using a one-way or multiple-way analysis of
variance (ANOVA) conducted with IBM SPSS Statistics version 29.0 (IBM Corp., Armonk,
NY, USA). Post hoc tests were conducted using Tukey’s Honestly Significant Difference
(HSD) test. Statistical significance was set at p < 0.05. The experimental results were
presented as percentage values in the figures.

3. Results and Discussion

During preliminary experiments, poor callus development was observed in liquid
media. Therefore, only agar media were used for callus induction and subsequent cultures,
aligning with the findings of Kawashima and Tokuda [26]. Callus growth was monitored



Appl. Sci. 2024, 14, 3480

50f15

for up to eight weeks, and both stipe and meristem explants displayed callus development
within three to six weeks. The calluses, appearing light brown, exhibited gradual volume
increases over the inoculation period and featured rod-shaped filamentous structures
(Figures 1 and 2), reminiscent of those observed by Kawashima and Tokuda [26]. The
optimal callus induction parameters were determined under various conditions, and the
impact of abiotic factors on callus development was explored. Callus induction rate (%)
was calculated based on the total number of induced calluses per total number of explants
multiplied by 100.

Figure 1. Preparation of E. cava for callus induction. (1) Collected E. cava, (2) E. cava meristem, (3) E. cava stipe.

1 2

0.1ecm

Figure 2. Callus induction in E. cava on PESI solid medium. (1) Meristem explant (1 x 1cm?), (2) Stipe
explant (1 x 1 cm?), (3) induced meristem callus under microscope (4x), (4) induced meristem fibrous
callus under microscope (4x).
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3.1. Effect of Media Type

Figure 3 presents the callus induction rates (%) observed with different culture media,
and Figure 4 illustrates selected calluses induced from meristem and stipe explants of
E. cava. The highest callus induction (31.73 £ 4.41% in stipe tissue and 38.28 £ 8.37% in
meristem tissue) was observed on PESI medium, leading to its selection for subsequent
experiments. The addition of potassium iodide in PESI medium [60] may have enhanced
callus formation, aligning with the findings of Kawashima and Tokuda [26]. No callus
growth was observed on ASP2 medium, possibly due to the presence of nitrilotriacetic
acid and mannitol, acting as potential toxins [26,65] and increasing osmotic pressure of
media [66], respectively.

80 -
mMeristem » Stipe

70

50 - *

40 A *

:
* I
20 4
10 L .
N o N
PE

SI ESAW ASP2 VS
Culture medium

Callus induction (%)

Figure 3. Effect of media type on callus induction. Values are means =+ standard errors (S.E.) of
10 individual replicates per experiment (1 = 10). PESI: Provasoli “s enriched seawater medium; ESAW:
Enriched artificial seawater medium; ASP2: Artificial enriched seawater medium; VS: Von Stosch’s
enriched seawater medium. *: Indicates significant differences using Tukey’s HSD test using a
one-way ANOVA test at p < 0.05.

(a) (b) (c) I
| — | E— | E—

0.2 cm 0.2 cm 0.2 ecm

Figure 4. Callus induction in meristem (a) and stipe (b,c) on PESI solid medium supplemented with
1.5% agar.

3.2. Effect of Agar Concentration

Figure 5 shows the results of callus induction in meristem and stipe using PESI
solid medium with different agar concentrations (1.2% and 1.5%). The highest callus
induction rate (39.85 & 8.27%) was observed in stipe at 1.5% agar concentration, followed
by meristem (33.44 & 6.50%) at 1.5% agar and 18 °C. Subsequent experiments utilized 1.5%
agar concentration.
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mMeristem = Stipe

]
1.2 15
Agar concentration (%)

Callus induction (%)
co3888838338
*
_

Figure 5. Effect of agar concentration on callus induction. Values are means =+ standard errors (S.E.)
of 10 individual replicates per experiment (1 = 10). *: Indicates significant differences using Tukey’s
HSD test using a one-way ANOVA test at p < 0.05.

3.3. Effect of Photoperiod and Temperature

Environmental elements, including factors like photoperiod and light intensity, play
a crucial role in the growth of algae. However, their influence varies among species and
is contingent upon the specific product under investigation [67,68]. Additionally, light
significantly impacts the growth and morphogenesis of callus by influencing the rate of
cell division in various plants, directly regulating plant growth and development [69].
The impact of photoperiod (0 h and 12 h light) and temperatures (12 °C and 18 °C) on
callus induction in meristem and stipe is shown in Figure 6. The highest callus induction
(44.30 £ 6.28%) occurred in stipe at 0 h photoperiod and 12 °C. Optimal development
of E. cava callus was observed at 12 °C, consistent with the findings of Kawashima and
Tokuda [26]. Higher callus development was observed in complete darkness (0 h provision
of light), possibly due to heterotrophic culture conditions overcoming growth inhibition
challenges in light and aeration-dependent algal growth [70]. Subsequent experiments
were conducted at 12 °C in dark.

80 - . .
® Meristem = Stipe
70 -
= 60 -
s *
LS 50 - '
-
s
3 404 *
£
w30 -
=
= 20 - T
(&)
10 - I - .
o - m
12°C 18 °C 12°C 18 °C
Oh 12h
Light period

Figure 6. Effect of photoperiod and temperature on callus induction. Values are means + standard
errors (S.E.) of 10 individual replicates per experiment (1 = 10). *: Indicates significant differences using
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Tukey’s HSD test using a multiple-way ANOVA test at p < 0.05. The temperature alone had no
statistically significant effect (p = 0.089) on callus induction in stipe explant. However, the photoperiod
alone (p = 0.002) and the interaction between photoperiod (0 h) and temperature (12 °C) showed a
significant effect (p = 0.049) on callus induction in meristem when checked using a multiple-way
ANOVA test using SPSS.

3.4. Effect of Growth Regulator

Plant growth regulators (PGRs) are incorporated into the basal growth medium of
cell cultures to stimulate and regulate plant development [71-73]. These PGRs govern cell
division in undifferentiated cells [74] and prompt callogenesis, leading to subsequent callus
proliferation. Callus induction in meristem and stipe was observed in PESI solid medium
with different growth regulators: indole-3-acetic acid (IAA), indole-3-butyric acid (IBA),
1-naphthaleneacetic acid (NAA), 6-benzylaminopurine (BAP), 2,4-dichlorophenoxyacetic
acid (2,4-D), and kinetin (KIN) at concentrations of 1 or 5 mg L lat12°C (Figure 7). The
selected calluses developed from meristem and stipe tissues are shown in Figure 8. The
highest callus induction (50.37 £ 5.17%) in stipe occurred in standard PESI solid medium
without growth regulators. Meanwhile, the highest callus induction rate (40.93 + 8.65%)
in meristem tissue was observed in PESI medium containing 1 mg L~! TAA. Further
experiments for meristem calluses were performed in PESI agar medium containing IAA,
while stipe explants were cultured on standard PESI solid medium.

80 -
= Meristem Stipe

70

60 -

Callus induction (%)

PESI IAA IBA NAA BAP 24-D KIN
Growth regulator (mg L)

Figure 7. Effect of growth regulators on callus induction. Values are means =+ standard errors (S.E.)
of 10 individual replicates per experiment (1 = 10). IAA: Indole-3-acetic acid; IBA: Indole-3-butyric
acid; NAA: 1-naphthaleneacetic acid; BAP: 6-benzylaminopurine; 2,4-D: 2,4-dichlorophenoxyacetic
acid; KIN: Kinetin. *: Indicates significant differences using Tukey’s HSD test using a multiple-way
ANOVA test at p = 0.0312 for stipe and p = 0.047 for meristem.

()

| S— | S—

0.2 cm 0.2 em 0.2 cm

Figure 8. Callus induction in meristem (a) on PESI medium supplemented with 1 mg L™ of TAA,
and stipe (b,c) on standard PESI solid medium without containing growth regulators.
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3.5. Effect of Carbon Source

Sugars are essential for biomass accumulation, serving as a vital energy source due
to typically diminished photosynthetic activity in in vitro growing tissues. They also con-
tribute to supply of carbon for biosynthetic processes and cell wall synthesis [75]. Moreover,
sugars function as signal molecules that can either repress or activate plant genes, as noted
by Tognetti et al. [76]. Callus induction in meristem and stipe was observed in PESI solid
medium with different carbon sources (glucose, lactose, galactose, fructose, sucrose, or
sorbitol) at 12 °C in dark (Figure 9). The selected calluses induced from meristem and stipe
tissues are shown in Figure 10. Meristem tissue exhibited higher callus induction rates in
PESI medium containing sucrose (51.42 £ 5.05%) or glucose (43.60 =+ 7.88%) compared to
standard PESI medium (40.31 & 17.41%). Stipe tissue displayed an overall higher rate of
callus induction in PESI medium supplemented with 2% sucrose (58.48 + 5.66%) or glucose
(53.10 £ 7.15%). It could be due to the factor that the inclusion of organic carbon sources
may alleviate stresses arising from heterotrophic conditions in algal growth [40]. Further-
more, sucrose proves to be a relatively economic choice compared to other carbon sources.
Consequently, subsequent experiments were performed in PESI medium containing 2%
sucrose at 12 °C in the dark.

80 ; .
B Meristem = Stipe
70
60 4 ' * L
i .

50 - : I

40 1 g T

30 - . o | . -

20 [ [ i

10 - : IIIII I | - ‘ |

0 | = L L =B L I . I B
2

5 2 5 2 ] 2 S 2 5 2 5

PESI  Glucose Fructose Sucrose Galactose Lactose Sorbitol

Callus induction (%)

Carbon source (%)

Figure 9. Effect of carbon sources on callus induction. Values are means =+ standard errors (S.E.) of
10 individual replicates per experiment (n = 10). *: Indicates significant differences using Tukey’s
HSD test using a multiple-way ANOVA test at p < 0.05.

() (b) ()
— - —

0.2 em 0.2 em 0.2 em

Figure 10. Callus induction in meristem (a) and stipe (b,c) on PESI solid medium supplemented with
2% sucrose.
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3.6. Effect of Polyamine

Polyamines, including spermine (Spm), putrescine (Put), and spermidine (Spd), rep-
resent a category of low molecular weight aliphatic nitrogenous organic compounds con-
taining two or more amino groups [77]. These compounds are associated with various
biological processes, including tissue growth, cell division, and cell differentiation [78].
Polyamines have been linked to higher callus induction and growth [79], while also playing
a significant role in responding to both biotic and abiotic stresses [80]. Previous studies
have indicated an increase in arginine decarboxylase (ADC) activity in rice seedlings when
exposed to salinity [81]. Similarly, Wang and Liu [82] observed an increase in ADC and
S-adenosylmethionine decarboxylase (SAMDC) expression in citrus embryogenic callus
under high salinity and both low and high temperatures. Furthermore, various abiotic
stresses have been shown to trigger the up regulation of SAMDC expression at the tran-
scriptional level in transgenic tobacco plants [83]. Moreover, Zhou et al. [78] observed
higher free polyamine levels and the expression of polyamine biosynthesis enzyme genes in
young rice spikelets under heat stress, thereby increasing endogenous Spd and Spm levels.
This correlation was associated with higher yield and resistance to heat stress, providing
insights for rice production under high temperatures. This involvement in stress response
is just one aspect of their intricate physiological functions.

Callus induction in meristem and stipe was monitored in PESI solid medium with
different polyamines (Spm, Put, Spd) at 12 °C in dark (Figure 11). The selected calluses
are shown in Figure 12. Overall, an increase in callus induction was observed in meristem
tissue when culture medium was supplemented with 1 uM Spm (60.55 £ 3.05%). Except for
this, all other conditions did not show a favorable impact on callus induction in meristem
and stipe of E. cava compared to the callus development in standard PESI medium.

80 -
m Meristem Stipe
*
70 T
*
60 o : ¥
S
S 50+
§ _ .
T 40 5 '
=
0
2 30
© :
&) T T i
20 + |
10 + I I
0 4
1 1000 1 1000 1 1000
PESI Spm Put Spd

Polyamines (uM)

Figure 11. Callus induction in PESI medium supplemented with different polyamines. Values are
means =+ standard errors (S.E.) of 10 individual replicates per experiment (1 = 10). Spm: Spermine;
Put: Putrescine; Spd: Spermidine. *: Indicates significant differences using Tukey’s HSD test using a
multiple-way ANOVA test at p < 0.05.
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(a) (b)

— — —

0.2 cm 0.2 cm 0.2 cm
Figure 12. Callus induction in meristem (a) on PESI solid medium supplemented 1 uM SPM, and in
stipe (b,c) on standard PESI solid medium without containing polyamines.

3.7. Effect of Plasma Treatment

The impact of plasma treatment on callus induction in meristem and stipe is shown in
Figure 13. The selected calluses are shown in Figure 14. Indirect plasma treatment showed
callus induction in both meristem and stipe, while direct plasma treatment on meristem
explants did not yield callus induction. Indirect or direct plasma treatment failed to enhance
callus induction rate, as the highest development occurred at 0 s plasma treatment in both
meristem (57.53 £ 5.19%) and stipe (65.59 =+ 6.24%). Therefore, based on the findings of this
study, plasma treatment is not recommended for callus development in E. cava. However,
further research exploring alternative plasma techniques may reveal different outcomes.
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Figure 13. Effect of plasma treatment on callus induction on PESI medium. Values are means = standard
errors (S.E.) of 10 individual replicates per experiment (1 = 10). *: Indicates significant differences
using Tukey’s HSD test using a multiple-way ANOVA test at p < 0.05.
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Figure 14. Callus induction in direct (a) for 5 s and indirect for 60 s, (b,c) plasma treated stipe explants
cultured on standard PESI solid medium.
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4. Conclusions

Callus, often referred to as the stem cell of a plant, represents an undifferentiated cell
mass capable of unlimited proliferation and re-differentiation under favorable conditions.
The establishment of callus-based seaweed culture technology holds the key to the mass
production and industrialization of seaweeds that pose challenges in cultivation or collec-
tion, such as E. cava. The improved method for callus induction in E. cava involves culturing
in PESI solid medium with 1.5% agar and 2% sucrose at 12 °C in the dark. Specifically for
stipe explants, it is recommended to omit growth regulators, while for meristem, the use
of 1 mg L 'IAA and 1 uM Spm is advisable. Although plasma treatment did not yield
favorable results in our study, exploring different plasma techniques may offer alternative
outcomes. The establishment of E. cava callus cultures holds significant promise for research
purposes and for addressing seed stock supply for mariculture and bioactive compound
production. The callus induction technique developed in this study could streamline the
mass cultivation of E. cava and other beneficial seaweed species, paving the way for the
development of a callus-based smart farming technology. This advancement contributes to
the cultivation of E. cava and other commercially valuable seaweed species for functional
food and pharmaceutical materials.
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Factors Affecting Radial Increment Dynamics in Lithuanian Populations of Common
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Abstract Abhough common juniper {Juniperis communis L.) is a widely spread species and important for the forest biodiversity

and cronomy in many Evropcan countrica, il remaina onc of the lcast studicd coniferous spccico. Thia reacach iz the first attcmot

to eveluate the factors [...] Read more.
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Abstract Sprint and jump abiliies are consicered basic skills that are regulardy evaluated in training and school conlexts. The
comelafions betwesn these two skills have previously been establishec in adulis and adolescents, but they have not been fully

assessed in children. The present study [...] Read more.
{This article belongs to the Special Issue Advances in Sports Training and Biomechanics)
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AOSMA-MLP: A Novel Method for Hybrid Metaheuristics Artificial Neural Networks and a
New Approach for Prediction of Geothermal Reservoir '!hmperature
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Abstract To ascerain the optimal and most afficiert reservoir temperature of a geocchemmal source, long-term field studies and
analyses utiizing specialzed devices are essential. Although theze requiremznts increase project costs and induce delays,

ufilizing machine learning techniques based on hydrogeochemical data can minimize los=es [...] Read more.
{This article belongs to the Special lssue Corrent Trends and Ferspectives on Advances in (Geosciences)

= Show Figures



[ | 17 pages, 3025 ki [

A TEE-Based Federated Privacy Protection Method: Proposal and Implementation

by Libo Zhang, Bing Duan, Jinlong Li, Zhan*gang Ma and Xixin Cao
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Abstract With the continuous enhancement of privacy protection globally, there is a problem for the traditional machine leaming
paradigm, which is that fraining data cannct be obtained from a single place. Federated leaming is considered a viable technique
for preserving privacy that can train [...] Read more.
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RumorLLM: A Rumor Large Language Model-Based Fake-News-Detection Data-
Augmentation Approach
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Clted I:r;r 12 | Viewed by 4352
Abstract With the rapid development of the Intermet and social media, false information, rumors, and misleading content have
become pervasive, posing significant threats to public opinion and social stability, and even causing serious societal harm. This

paper intfroduces a novel solution to address the [...] Read more.
({This article belongs to the Special Issue Data Mining and Machine Learning in Social Network Analysis)
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Cited by 4 | Viewed hy 5503

Abstract This article explores the impact of automation on environmental sensing, focusing on advanced technologies that
revolutionize data collection analysis and monitoring. The Intermational Union of Pure and Applied Chemistry [IUPAC) defines
automation as integrating hardware and software components into modern analylical systems. Advancements [...] Read more.
{This article belongs to the Special Issue Autonomous Systems in Cyber-Physical Systems and Smart Industry: Innovations
and Challenges)
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The Optimization of the Geometry of the Centrifugal Fan at Different Design Points
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Appl. Sci. 2024, 14(8), 3530, hittps:idoi.org/10.3390/app14083530 - 22 Apr

Viewed by 4769

Abstract The optimization of the geometry of a centrifugal fan is performed at maximum power and high-efficiency design points
({DPs) to improve impeller efficiency. Two design variables defining the shape of fan blade are selected for the optimization. The

oplimal values of the geometry [...] Read more.
{This article belongs to the Special Issue Advances in Structural Optimization)

» Show Figures



17 pages, 4552 Ki8
Enhancing Surgical Outcomes via Three-Dimensional-Assisted Techniques Combined with

Orthognathic Treatment: A Case Series Study of Skeletal Class lll Malocclusions

by Monica Macri, Abdulaziz Alhotan, Gabriella Galluccio, Ersilia Barbato and Felice Festa

sci. 2024, 14(8 5, https:fidoi.ong/10.3390/app 14063529 - w2024
Cited I:r,,r 1 | Viewed J:r!,r 2532
Abstract (+) Orthognathic surgery is a necessary procedure for the correction of severe skeletal discrepancies, among which are
skeletal Class Il malocclusions. Cumrently, both conventicnal fixed braces and clear aligners can be used in orthognathic surgery.
However, the use of dear aligners remains a [...] Read more.
{This arlicle belongs to the Special Issue Advanced Technologies in Oral Surgery)
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Optimization of Well Placement in Carbon Capture and Storage (CCS): Bayesian
Optimization Framework under Permutation Invariance
by Sofianos Panamuﬂs Fotias, Ismail Ismail and Vassilis Gaganis

pl Sl 2024, 14(8 '5; httpe:/fdoi.org/10.3390/app140835628 - 22 Apr 2024
Cltedby2|\fieu.~edw282ll
Abstract Carbon Capture and Storage (CCS) stands as a pivotal technological stride toward a sustainable future, with the
practice of injecting supercntical C-0; info subsurface formations being already an established practice for enhanced oil recovery
operations. The overarching objective of CCS is to [...] Read more.
{This arlicle belongs to the Special Issue Novel Applications of Machine Leaming and Bayesian Optimization)
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Practical Steps towards Establishing an Underwater Acoustic Network in the Context of
the Marine Internet of Things

by Konstantin Kebkal, Aleksey Kabanov, Oleg Kramar, Maksim Dimin, Timur Abkerimov, Vadim Kramar and
Veronika Kebkal-Akbari
ol Sci. 2024, T4(8 7, http=:/idoi.org/10.3390/app 14083527 -
Vieumd by 1268
Abstract When several hydroacoustic modems operate simultaneously in an area of mulual coverage, collisions of data packets
received from several sources may occur, which lead to information loss. With an increase in the number of simulian eoushy
operating hydroacoustic modems, physical layer algorithms do not [...] Read more.
{This arficle belongs to the Special I1ssue Autonomous Underwater Vehicles [AUVs): Applications and Technologies)
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Hypergraph Position Attention Convolution Networks for 3D Point Cloud Segmentation
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Sor, 2024, 14(8), 3526, httpe:/idoi.org10.3390/app 140383526 - 2024
Wewﬂd I:ry 1933

Abstract Point cloud segmentation, as the basis for 3D scene understanding and analysis, has made significant progress in
recent years. Graph-based modeling and learning methods have played an important role in point cloud segmentation. However,
due to the inherent complexity of point cloud data, [...] Read more.

{This arficle belongs to the Special Issue New Insights into Computer Vision and Graphics)
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Comparative Analysis of the Stability of Overlying Rock Mass for Two Types of Lined Rock
Caverns Based on Rock Mass Classification

by @i ¥i, Zhen Shen, Guanhwa Sun, Shan Lin and Hongming Luo

Appl. Sci 2024, 14(8), 3525; hitps:idoi.orgM0.3 390/app14083525 - 22 Apr 2024

Viewed by 1480

Abstract Lined rock caverns (LRCs) are becoming the preferred option for air storage at sites where there are no natural cavities,
such as sait caverns, and this storage technology is being developed and utilized in markets around the world. The stability of the
overlying [...] Read more.

(This article belongs to the Special Issue Advances and Challenges in Rock Mechanics and Rock Engineering)
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Text Triplet Extraction Algorithm with Fused Graph Neural Networks and Improved Biaffine
Attention Mechanism

t:n,' Yinghao Piao and Jln x: Zhang

el 2024, 14(8) 4 hitps:idoi.orgM0.3390/app14083524 - yr 2024
Cited by 3 | Viewed I:n,' 1447
Abstract In the realm of aspeci-based sentiment analysis (ABSA), a paramount task is the exdraction of friplets, which define
aspect terms, opinion ferms, and their respective sentiment orientations within text. This study introduces a novel extraction
model, BILSTM-BGAT-GCHN, which seamlessly infegrates graph neural networks [...] Read more.
(This article belongs to the Special Issue Applications of Advanced Deep Learning Technology in Control and Intelligent
Systems)
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Structural and nibological Analysis of Brake Disc—Pad Pair Material for Cars
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2024 14(8) 3; hitps:/idoi.orgM0.3 390/app14083523 - a7 2024
Cited by 6 | Viewed I:ryz-ﬁz
Abstract The study of the tribological behavior of the braking system in auto vehicles requires knowing the characteristics of the:

material in contact and, in the work process, the friction pair brake disc pads. Material structural analysis is necessary because the
wiear process depends [...] Read more.

(Thiz article belongs to the Special Issue Feature Papers in 'Surface Sciences and Technology' Section, 2nd Edition)
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Encapsulation of Fennel Essential Qil in Calcium Alginate Microbeads via Electrostatic
Extrusion

by Erika Dobroslavic, Ena Cegiedl Katarina Robic, lvona Elez Gamfullt: Verica Dragovic-Uzelac and Maja Repajic

o, Soi. 2024, 14HE) 2: hitps:fidoi.org0.3390/fapp14083522 - r-2024
Clted by 3| Viewed I:q.' 153?
Abstract Fennel essential cil (EQ) is well known for its biclogical activities and wide potential for use in the food, cosmetic, and
pharmaceutical industries, where the main challenge i= to achieve higher stability of EC. This study aimed to evaluate the
potential of electrostatic [...] Read more.
[This article belongs to the Special Issue Natural Products and Bicactive Compounds)
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Automatic Object Detection in Radargrams of Multi-Antenna GPR Systems Based on
Simulation Data for Railway Infrastructure Analysis

hz.r Lukag Lahngteiner, David GroRbacher, Martin Biirger and Gerald Zauner

ol 2024, 1-4(8) I, https:/idoi.org/0.3390/app14083521 - 2024
Clled by 1 | Viewed b'g.r 1652
Abstract Ground-penetrating radar (GPR) is a non-invasive technology that uses electromagnetic pulses for subsurface
exploration. In the raflroad sector, it is crucial to assessing soil layers and infrastruciure, offering insights into soil siratification and
geological features and aiding in identifying subsurface hazards. However, the [...] Read more.
(This arficle belongs to the Special Issue Ground Penetrating Radar (GPR): Theory, Methods and Applications)
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Can Windows 11 Stop Well-Known Ransomware Variants? An Examination of Its Built-in
Security Features
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Appd. Sci. 2024, 14(8), 3520; https:/idoi.org/10.3390/app14083520 - w2024

Clted by 1 | Viewed by 2750

Absfract The ever-evolving landscape of cyber threats, with ransomware at its forefront, poses significant challenges to the digital
world. Windows 11 Pro, Microsoft's laiest operating system, claims: to offer enhanced security features designed to fackle such
threats. This paper aims to comprehensively evaluate the [...] Read more.

({This article belongs to the Special 1ssue Advances in Cybersecurity: Challenges and Solutions)
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Stability Analysis in Multi-V&C (Voltage Source Converter) Systems of Wind Turbines

I:v!.r Dimitrios Dlmm'upoulios Xiongfei Wang and Frede Blaabjeng

\ool. Soi. 2024, 14(8), 3512; hitps:/doi.orng/10.3390/app14083519 - o 2024
Cited by 2 | Viewed b'y 1444
Abstract In thiz paper, a holistic nonlinear state-space model of 3 system with multiple converters is developed, where the
converters correspond to the wind furbines in a wind farm and are equipped with grid-following control. A novel generalized
methodology is developed, based on the [...] Read more.
(This article belongs to the Section Energy Science and Technology)
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Users' Expectations of Smart Devices during Physical Activity—A Literature Review
hz.r Kltt.: Tcrlh Péter Takacs and lidiko Balatoni
o, 2024, 14(8), 3518; https:/idoi.org/10.3390/app140835135 - pr 2024
‘u'iewed by 2164
Abstract Background: The field of smart devices and physical activity is evolving rapidly, with a wide range of devices measuring

a wide range of paramelers. Scientific articles look at very different populations in terms of the impact of smart devices but do not
take [...] Read more.
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Soil and Sediments in Natural Underground Ecosystems as a Source of Culturable
Micromycetes: A Case Study of the Brestovska Cave (Western Tatras, Slovakia)
by Rafal Opdrek, Jusl}'na qucka Klaudyna Spychata, Agata PIECul:h and Jakub Suchodolski
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Cated by 1| Viewed by 12111
Abstract Soil and sediment host microorganisms are able to survive in extremely resource-limited environments. Therefore, more
and more aftention is being paid to cave sediments as a resenvoir of microbiota. The aim of this study is the speleomycological
evaluation of the cullurable =oil and [...] Read more.
(This article belongs to the Section Applied Microbiology)
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Exploring the Performance of Continuous-Time Dynamic Link Prediction Algorithms
by Raphael Romero, Maarten Buyl, Tijl De Bie and Jefrey Lijfhjt
Soi. 2024, 14(8), 3516; hitps://dol.orgM0.3390/app 14083516 - w2024
Viewed hn,-' 1343
Abstract Dynamic Link Prediction {DLP) addresses the predicfion of future links in evolving nefworks. However, accurately
poriraying the performance of DLP algorithms poses challenges that might impede progress in the field. importantly, common
evaluation pipelines usually calculate ranking or binary classification metrics, where the [...] Read more.
(This article belongs to the Special Issue Data Mining and Machine Learning in Social Network Analysis)
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Comparison of the Operator and Surrounding Dose When Using Portable Intraoral X-ray
Devices
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Hiccolo Giuseppe Armogida and Gianrico Spagnuolo
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Abstract This study aimed to investigate the scattered radiation dose using three portable dental radiographic units: iRay D3,
EZRay Air, and Epix. The abzsorbed dose was measured at 0.5 and 1 m distances, every 157 in the horizontal plane, using an
ionization chamber. The [...] Read more.

(Thi= article belongs to the Section Applied Dentistry and Oral Sciences)

» Show Figures

16 pages 7103 KB

Research on Optimization of an Open-Bench Deep-Hole Blasting Parameter Using an
Improved Gray Wolf Algorithm

by Li Zhao, Dengfeng Su, Fhengguo Li, Banghong Chen, Rui W&ng and Rungl(.al Chen
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Abstract The blasting quality of open-pit mining can be enhanced and the production cost of stope reduced by establishing a
mathematical model for step drilling and blasting costs based on stope consumption. By enhancing the Gray Wolf algorithm, the
parameters for step dilling and [...] Read more.

(This article belongs to the Special Issue Recent Advances in the Effect of Blast Loads on Structures)
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17 pages, 1804 KB

Enhanced Visual Performance for In-Vehicle Reading Task Evaluated by FPreferences,
Emotions and Sustained Attention
b:,r Yichen Mi, Chns’tﬂpher Weirich and Yandan Lin

opl Scio 2024, 14(8), 3513, https:/fdoi.org/10.3390/app14083513 - r2024
Viewed by 1422

Abstract The proliferation of electric and hybrid vehicles has made it possible for people to read and work in a stalionary vehicle
for extended pericds. However, the current commonly used in—vehicle lighting design is still centered around driving and driving
safely. Following recommendations from [...] Read more.

(Thig artficle belongs to the Section Transportation and Future Mobility)

» Show Figures

22 pages, 8535 B

A Meta-Analysis of the Effect of Moisture Content of Recycled Concrete Aggregate on the
Compressive Strength of Concrete
by SEIHQ—WOI'I Chuo, Sung Eun Cho and Alexander 5. Brand

ol So 2024, 148}, 3512, httpe:fidod.orgM0.3390/app14083512 - 22
Cited by 1 | Viewed b:.r1541
Abstract To reduce the environmental impact of concrete, recycled aggregates are of significant interest. Recycled concrete
aggregate (RCA) presents a significant resource opportunity, although its performance as an aggregate in concrete is vanable.
This study presents a meta-analysis of the published literature to refine [...] Read more.

(This article belongs to the Special Issue Development, Characterization, Application and Recycling of Novel Construction
Materialz)

e Show Figures

32 pages, 4173 B

Insight into Adsorption Kinetics of Cs*, Rb*, Co2*, and Sr2* on a Zeolites-Based
Composite: Comprehensive Diffusional Explanation and Modelling
b:.r Abdel Buughnet, Gildas Doyemet, Nicole Poumaye, Oscar Allahdin and Michel Wartel

) 024, 1408) 1, hitps://doi.ong/10.3390/app 14083511 - 22 Lpr 2024
Cited hyrz | Viewed I:uy 1359
Abstract Kaolinite-rich soils were used o prepare zeolite-based composites via alkaline activation. The porous matenal was
characterized by conducting XRD and micreporosity measurements, as well az ESEM microscopy. The Weber and Mornis (W-M)
model was used for studying adsorplion kinetics of radicactive cations on [...] Read more.
(This arficle belongs to the Special Issue Novel Ceramic Materials: Processes, Properties and Applications)

» Show Figures

16 pages, 259 o

PnV: An Efficient Parallel Consensus Protocol Integrating Proof and Voting

by Han Wang, Hui Li, ng Fan, Jian Kang, Sehwyn Deng and )ﬁang Zhu
o Sci 2024, 14(8) 0, https://dol.org/0.3390/app 14083510 - r 2024
Viewed by 1585

Abstract Consensus protocols, as crucial components of blockehain technology, play a vital role in ensurng data consistency
among distributed nodes. However, the existing voting-based and proof-based consensus protocols encounter scalability issues
within the blockchain system. Moreover, most consensus protocols are serialized, which further limits [...] Read more.

(This article belongs to the Special Issue Advanced Technologies in Data and Information Security 1)

» Show Figures



P D N: A Priori Dictionary Network for Fashion Parsing

b1,r Jue Hou, Yinwen Lu, Yang Yang and Zheng Liu

wol. 2024, 14(8), 3509, hitps://doi.orgi0.3390Wapp14083509 - 22 Apr 2024
‘u'iewai by 1309
Abstract The task of fashion parsing aims to assign pixeldevel labels to clothing targets; thereby, parsing models are required to
hawve good contextual recognition ability. However, the shapes of clothing componenis are complex, and the types are difficult to
distinguish. Recent solufions focus on [...] Read more.
(This arficle belongs to the Special Issue Al-Bzsed Image Processing: 2nd Edition)

» Show Figures

[ Open soces | e 13 pages, 261 B

The Quality of Goose Breast Muscle Products Depending on the Cooking Method Used

b1,r Adam Wigk, Wﬂch'iw Hmmlmkl Sylwester Rybaczek and Homka Ho-dzelewska—i(apmiia
Sci. 2024, 14(3) %; https://doi.org0.3390app140835608 - 22 Apr 2024
Viewed by 1333

Abstract This study was conducted to compare the quality characteristics of White Koluda goose breast muscle products, heated
using the sous vide (SV) and the convection—steam oven (OW) methods. The gualitative analysis included instrumenial evaluation
of texture and colour parameters and the content of [...] Read more.
(This arficle belongs to the Section Food Science and Technology)

=3 20 pages, 2467 KB [3

Chosen Biochemical and Physical Properties of Beetroot Treated with Ultrasound and
Dried with Infrared-Hot Air Method

by Malgorzata Nowacka, Katarzyna Rybak, Magdalena Trusinska, Magdalena Karwacka, Aleksandra Matys,

Katarzyna Pobiega and Dorota Witrowa-Hajchert

Appl. Sci 2024, 74(8), 3507, hitps://doi.org/0.3390/app 14083507 - 22 Apr 2024

Cited by 2 | Viewed by 1534

Abstract Beelroots are sources of bicactive compounds and valued pigments such as befalains. The purpose of this study was to
determine the influence of ultrasound pretreatment on the beetroot infrared—hot air drying process and the functional properties of
the obtained product. In this study, [...] Read more.

(This arlicle belongs to the Special Issue Funclional Foods and Natural Products: Bioactive Compounds and Beneficial
Effects on Health — Volume II)

» Show Figures

Open Access [ Arfice 15 pages, 3962 KIB

Estimating the Uncertainty of Measurements for Various Methods and 3D Printed Parts

by Tomasz Kozior, Jerzy Bochnia, Aleksandra Bochenek, Dominik Malara, Michal Nawotka, Jan Jansa, Jiri Hajnys,
Adam Wojtowicz and Jakuh Mesicek
opi. Sci, 2024, 74(3), 3506; https:/idoi.org0.3390app14083506 - 21 Apr 2024
C:ted hy 4 | Viewed by 2032
Abstract This paper presents the resulis of a study on the dimensional accuracy analysis of models produced by 3D printing
technology—Fused Filament Fabrication (FFF) Geometric measurements were conducted using a dial caliper, a 3D scanner and
a coordinate measuring machine. In addition, a statistical [...] Read more.
(This arficle belongs to the Section Additive Manufacturing Technologies)
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Role of Nutribiotics in Skin Care

h;r M. Lourdes Mourelie, Carmen P. Gomez, José L. Legido and Leonel Perelra

Appd. Sci 2024, 14(8), 3505; https://doi.org'10.3390/app 14083505 - 21 Apr 2024

Cited by 1 | Viewed by 5313

Abstract The study of the human microbiome has been a hot topic during the recent decades. More recently, the skin microbiome
has attracted great interest as well. So, the scienfific community has become interested in the role of the skin microbiome in skin
health [...] Read more.

(This article belongs to the Special |ssue Microbiota in Human Health and Diseases)

» Show Figures

33 pages, 7483 KB

Characteristic Investigation of a Movel Aircraft SOFC/GT Hybrid System under Varying
Operational Parameters
by Takudzwa Martin Mﬂshan'ttla Jiale Wen, Catalina Spataru, Yiwu Weng and Xiaojing Lv

Sci. 2024, 14(8 i hittps:/idoi.org/10.3390/app14083504 - 21 Apr 2024
Clted by 1 | Viewed I:n.r 2085
Abstract In this study, the implementation of a solid oxide fuel cell-gas turbine hybrid engine for primary propulsion and eleciric
power generation in aircraft is investigated. The following three parameters, which are crucial in aftaining optimal performance at

any point in the flight profile, [...] Read more.
(This article belongs to the Special lssue Advances in Fuel Cell Renewable Hybrid Power Systems)

» Show Figures

The Implementation of AFM-Based Nanoscale Diagnostic Methods in the Investigation of
the Degradation Process of Bacteriostatic Acrylic Film with Silver Nanoparticles

by Andrzej Sikora and bLukasz Witos

Appl. Sci, 2024, 7418 3, httpe:/idoi.org/0.3390/app 14083503 - r 2024

Viewed by 1471

Abstract In this paper, a custom-tailored investigation protocol aimed at the tests of the resistance of bacteriosfatic acnyic-based
film containing silver nanoparticles is presented. As hospital appliance applications were considered, it was necessary to provide a
unique approach, enabling specific media exposure and ufilizing [...] Read more.

(This article belongs to the Secfion Nanotechnology and Applied Nanosciences)

» Show Figures

[ Open Acoess | Avicie 21 pages, 1329 iB
A P2P Scheme for Debating and Voting with Unconditional Flexibility

by Diego Antonio Lopez-Garcia, Juan Pérez Torreglosa, David Vera and Manuel Sanchez-Raya

Appl. Sci 2024, 7481, 3502, hitps:iidoi.org/10.3390/app 14083502 - 21 Apr 2024

Viewed by 1604

Abstract Most e-vofing schemes make use of ceniral servers. Users are obliged to trust these servers, which represent a
vulnerability of the scheme. In the last few years, a very small group of schemes has been published that overcomes this

handicap by using a [...] Read more.
(This article belongs to the Special |ssue Advanced Technologies in Data and Information Security 1)

» Show Figures
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The Effect of Laser Settings and Ureteral Access Sheath Size on Intrapelvic Temperature
during Holmium Laser Lithotripsy

I:n,' Krzyaztof Bﬂlamnder and Bartosz Dybowski

. 2024, 148) 1. hitps:/doi.org/10.3390/app 14083501 - pr 2024
\fewed by 1678
Abstract Introduction; Thermal damage to the kidney during holmium laser litholripsy is a serious complication, which cannot
always be prevented considering the diversity of condiions in the kidney and the lack of technical capability to measure intrarenal
femperature in real-time. The aim of this [...] Read more.
(This article belongs to the Section Applied Biosciences and Bioengineering)

» Show Figures

Open Access 34 pages, 5346 KIB

Hub Airport End-Around Taxiway Construction Planning Development: A Review
I:qe Xiaoxi Jiang and Pelwen Hao
oy Sci 2024, 14(3) J, https:/idoi.org/10.3390/app14083500 - r 2024
Cited by 2 | Viewed b:.r 2693
Abstract Hub airports typically have multiple parallel runways, requiring aircraft to transfer between them. This increases the risk
of runway incursions. End-around taxiways (EATs) mitigate such nsk by enabling bypassing without runway crossings. This review
summarizes 15 EAT layouts wordwide and presents two classificafion [...] Read more.
(This article belongs to the Special Issue Advances in Civil Infrastructures Engineering)

» Show Figures

16 pages, 5065 8
Removal of Contaminants in Water with Scallop Shell Waste

by Pablo Zavala Sore, Adriana C. Mera, Armando Diaz Concepcion, José Luis Valin Rivera, Meyli Valin Fernandez,
Carlos Arturo Nmrarrete Ro]as and Alexander Alfonso-Alvarez

I Sci 2024, 14(8) 9. https://doi.org/10.3390/app14083499 - pr 2024
Clted by 2 | Viewed by 3209

ADStract Currentty, e cultivation and Rarvesting of molusks IS a crucial acthvity worldwide. However, Il Industry generates a
large amount of mollusk shell waste disposed of in landfilis, causing environmental pollution. In addition, the companies linked to
this item allocate large sums of money [...] Read more.

(This article belongs fo the Seclion Ecology Science and Engineering)

» Show Figures

An Innovative Cooperative Driving Strategy for Signal-Free Intersection Navigation with
CAV Platoons

by Jian Gao, Jin Tian, Li Gong and Yujin Zhang

Appl. Sci 2024, 74(8), 3498; hitps:/idol.org/10.3390fapp 14083498 -

Cited by 1 | Viewed by 1458

Abstract We present an innovative cooperative driving sirategy known as Dynamic Resequencing and Platooning {DRP)
designed to ensure the safe and efficient fraversal of Connected and Automated Vehicles (CAVS) through signal-free intersections.
By employing a Resequencing and Platooning Algorithm (RPA) grounded in state transition [...] Read more.

{This article belongs to the Topic Advanced Energy and Propulsion Technology for Electric and Intelligent Transportation)

» Show Figures
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Efficient Eye State Detection for Driver Fatigue Monitoring Using Optimized YOLOvT-Tiny
by Gwo-Ching Chang Bo-Han Zeng and Shih-Chiang Lin

Appl Sci. 2024, 14(3) 7. hitps:/idoi.orgM0.3390/app14083497 - w2024

Cited by 1 i Viewed by 1?5?

Abstract This study refines the YOLOv7-tiny mode! through structured pruning and architectural fine-tuning, specifically for real-

lime eye state detecfion. By focusing on enhancing the model's efficiency, particularly in environmenis with limited computational
resources, this research confributes significantly to advancing driver monitering systems, where timely [...] Read more.

» Show Figures

16 pages, 3508 1B

Performance of Pile-Wall System Adjacent to Footings

by Ghassan A, Sudafm and Mien Jao

Appd. Soi 2024, 148 i, hitps:/doi.orgM0.3390/app14083496 - 21 Apr 2024

Vewed by 1446

Abstract The performance of a retaining wall is dependent on multiple factors including lateral earth pressure, which resulis from
backfill soils and adjacent feotings lecated behind a retaining wall. The prediciion of a retaining wall’s performance in a fooling—
soil-wall system (FSPS) must incorporate the [...] Read more.

(This article belongs to the Special Issue Soil-Structure Interaction in Structural and Geotechnical Engineening)

» Show Figures

18 pages, 36208 [

Interactive Airfoil Optimization Using Parsec Parametrization and Adjoint Method

by Marek Belda and Tmas Hyhlik

Sci. 2024, 14(5) 5. hitps:/idei.orgM0.3390/app1408 3495 - o 2024
Clted by 3| Viewed by 22?6
Abstract In the development of interactive aerodynamic oplimization tools, the need o reduce the computational complexity of
flow calculations has arisen. Computafional complexity can be reduced by estimating the flow variables using machine learning,
but that approach has a number of hindrances. Avoiding these [...] Read more,
(This article belongs to the Special Izsue Recent Advances in Engineering Applications of Computational Fluid Dynamicg)

» Show Figures

[ Open rcess | e 43 pages, 27802 K8 [

The Noise Blowing-Up Strategy Creates High Quality High Resolution Adversarial Images
against Convolutional Neural Networks

by Ali Osman Topal, Ema. Mancellari, Franck Leprévost, Elmir Avdusm:m-:: and Thomas Gillet
2024 14(8), 3493; hitps:/i/doi.orgM0.3390/app14083493 - i 2024
Vewen:l b'_.' 1271

Abstract Convolutional neural networks (CHNs) serve as powerful tools in computer vision tasks with extensive applications in
daily ife. However, they are susceplible to adversanal attacks. Still, attacks can be positive for at least two reasons. Firsty,
revealing CHNs vuinerabilities prompts efforts to enhance [...] Read more.

(This article belongs o the Special Issue Adversarial Attacks and Cyber Security: Trends and Challenges)

» Show Figures
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Establishment of Effective Callus Induction in the Economically Important Brown Seaweed
Ecklonia cava
by Jin-Hwa Lee, Khawaja Muhammad Imran Bashir, Ex 15 Tirtawijaya, Bertoka Fajar Surya Perwira Negara and
Jae- Suk Chaoi

2024, 1408 0. hitps:/!doi.org/10.3390/app 14053450 - r 2024
Cited by 2 | Viewed b;r 1755
Abstract The edible brown seaweed, Eciiania cava, is highly valued for its bioactive compounds, and is widely used in food
supplements and functional foods. The increasing demand for this seaweed in the food industry emphasizes the necessity for
sustainable cultivation practices. This study [...] Read more.
(This article belongs fo the Section Marine Science and Engineering)

» Show Figures

13 pages, 1664 KB [3

Assessment of the Performance of Oat Flakes and Pumpkin Seed Powders in Gluten-Free
Dough and Bread Based on Rice Flour
by luliana Banu and Iuliana Aprodu

e 2024, 1408 J. https://doi.orgM0.3390/app14083479 -
Clted hy 2 | Viewed hy 1429

Abstract The performance of oai flake flour and pumpkin seed protein powder in gluten-free dough and bread based on rice
flours was assessed in this study. After studying the thermo-mechanical properties of the rice and oat flake flours at different water
absorption capacities, two [...] Read more.

(This article belongs to the Special Issue Functional Bakery Products: Technological, Chemical and Mutritional
Modification)

» Show Figures

Open Access | Arficle 11 pages, 2864 KiB

S'I:LH:I].II of the Methane Adsnrptiun Characteristics in a DEEp Coal Reservoir Using
Adsorption Potential Theory
b1_.' Zheng; r.ang Long, Xushuang Zhu, Jungiao Liao, Dingnan Ye and Run Chen

2024 14(8), 2475, https:/doi.org/0.3390/app140834738 - r 2024
Cited by 1| Viewed by 1041
Abstract The gas adsormpiien charactenstics in deep coal reservoirs are the focus of deep coalbed methane geology research. In
order to reveal the adsorption characteristics in deep coal reservoirs and guantitatively characterize the amount of adsorbed
methane in the deep coal seams, four coals [...] Read more.
(This article belongs to the Special Issue Advances in Unconventional Natural Gas: Exploration and Development)

» Show Figures
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The Use of Generative Design Methods to Reduce the Parameters of an Actuator Used in
the Positioning System of a Continuous Passive Motion (CPM) Device

by' Roman Trochimczuk, Andriy Zdobytskyi and Piotr Borkowski
AL 2024, 14(5), 3477 hitps://doi.org/M0.3390/app14083477 -
Clted hy 2 | Viewed by 1190

Abstract This paper presents the results of a computer optimising a multibody sysiem using Generative Design methods to select
a lower-cost actuator that meets process requirements with its parameters. Optimisation was performed to reduce the mass of the
motion apparatus componenis of the author’s [...] Read more.

(This article belongs to the Special Issue Rehabilitation Robotics: Latest Advances and Prospecis)
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Thank you very much for your clarification.
reply
=9 SClmago Team
{©  Melanieortiz 7 months ago
o

Dear G.A,,

Thank you for contacting us.

As you probably already know, our data come from Scopus, they annually send us an
update of the data. This update is sent to us around April / May every year.

The calculation of the indicators is performed with the copy of the Scopus database
provided to us annually. Regarding your inquiry about the Quartile distribution process at
SCImago, the journals are ranked and distributed in 4 equal groups based on their SUR
value, unlike Scopus, who ranks the publications by percentiles based on the journal’'s
CiteScore.

The Quartile methodology, like others that are used to group results such as percentiles,
can be applied to any indicator. Currently, Scopus offers information on the journals
ranking and the percentile they occupy according to the CiteScore indicator (https:/
service.elsevier.com/app/answers/detail/a_id/14880/supporthub/scopus/), which is
perceived as an impact indicator, but that is different from the SJR, as the latter is also a
normalized impact indicator (https://www.scimagojr.com/files/SJR2.pdf).

Both Scopus and SCImago Journal and Country Rank offer information on the SJR
indicator for every journal, although the position of each of the publications and the
quartile in which it is located according to the SJR can be consulted at https://
www.scimagojr.com.

According to the above, the difference in the information consulted on the Scopus
journal’s profile and in Scimagojr.com lies in the fact that they represent the position of
the journal based on two different indicators, which are not directly comparable because
they measure two different dimensions: Impact (CiteScore) and Normalized Impact (SJR).
Additionally, it is important to keep in mind that, although the quartiles in SJR tend to be
distributed in 4 groups of equal size and that the journals appear sorted by the highest
SJR to the lowest SJR, it is not always possible due to ties in SJR values and, therefore,
journals with the same SJR must be distributed within the same quartile, which may lead
to differences in the number of journals within that quartile.

Best Regards,

SClmago Team

0 Olumide Sunday Adesina 8 months ago

Please how much is the APC of the journal?

reply
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SClmago Team
Melanie Ortiz 8 months ago

Dear Olumide,

Thank you for contacting us.

We suggest you visit the journal's homepage or contact the journal’s editorial staff, so
they could inform you more deeply.

Best Regards, SCImago Team

El Mehdi ISMAILI ALAOUI 11 months ago

| hope this message finds you well.

| am considering submitting a manuscript to your esteemed journal and would like to inquire about
the publication fees associated with your journal. Specifically, could you please provide information
on whether there are any fees for manuscript submission, processing, or publication? If fees are
applicable, | would appreciate details on the amount and the payment process.

reply

SClmago Team
Melanie Ortiz 11 months ago

Dear El Mehdi,

Thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a
portal with scientometric indicators of journals indexed in Elsevier/Scopus.

We suggest you visit the journal's homepage or contact the journal’s editorial staff , so
they could inform you more deeply.

Best Regards, SCImago Team

Narisara 1 year ago

Hi, I have been publishing in this journal (Applied Sciences) since November 2023, but my article
has not appeared in the Scimago database or EndNote. | cannot find it when searching for my
article. What should | do?

reply

SClmago Team
Melanie Ortiz 1 year ago

Dear Narisara,

Thank you very much for your comment. We suggest you contact the Scopus support
team: https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/
supporthub/scopus/

Best Regards, SCImago Team

mahmood Rahmani Firozjaei 1 year ago

Hello

I hope you are doing well. | am the corresponding author of a essay that was cited in an article
published in the Applied Sciences journal. But, my essay was mistakenly stated in reference.

How to correct the reference of an artirla nyblished in your journal?
Ads by



Regards

Rahmani

reply

SClmago Team
Melanie Ortiz 1 year ago

Dear Mahmood,

Thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a
portal with scientometric indicators of journals indexed in Elsevier/Scopus.

We suggest you contact the journal’s editorial staff , so they could inform you more
deeply.

Best Regards, SCImago Team

C CHIARA DEANGELI 2 years ago

Dear staff,

on July/September 2023 the rank was Q1 in Engineering (misc.) category for the year 2022 (my
colleagues of my university commented this raise with me). | have discovered (and also my
colleagues have discovered) now that the rank is Q2 in Engineering (misc.) category, for the same
year (2022).

Could you explain please what happens and why?

Thank you

Best Regards

reply

SClmago Team
&, Melanie Ortiz 2 years ago
ol

Dear Chiara,

Thank you for contacting us.

SClmago platform is updated only once a year, after receiving the Scopus annual update.
The last SCImago's update was made in May 2023, and no further updates were made
throughout the year.

Best Regards, SCImago Team

N Noor 3 years ago

Hi I have question about how canl speerd here cost time

reply

SClmago Team
Melanie Ortiz 3 years ago

Dear Noor,

Thank you for contacting us.

We suggest you visit the journal's homepage or contact the journal’s editorial staff, so
they could inform you more deeply.

Best Regards, SCImago Team
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nand kumar Tiwari 4 years ago
Sir
Most humbly, I submit that is the applied Sciences (Switzerland) paid journal? How much

processing charges needed for publication in the journal.

reply

SClmago Team

Melanie Ortiz 4 years ago

Dear Nand,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's
homepage or contact the journal’s editorial staff , so they could inform you more deeply.
Best Regards, SCImago Team

tairo henry 4 years ago

here, in scimago journal is shown as Q1 but in the journal official website it is shown as Q2.
Please clarify the same

reply

SClmago Team
Melanie Ortiz 4 years ago

Dear Tairo, thank you for contacting us.

For every journal, the annual value of the SJR is integrated into the distribution of SUR
values of all the subject categories to which the journal belongs. There are more than 300
subject categories. The position of each journal is different in any category and depends
on the performance of the category, in general, and the journal, in particular . Best

Regards, SCImago Team

Mladen 4 years ago

| published an article in a special issue that is said to belong to the Energy section.

The article is called Perspective of large scale production of algae-biodiesel.

In which Subject Area and Category article belong?
Which quartile?

reply

M Mladen Bosnjakovi¢ 4 years ago

Is that mean that can be applied section Engineering (Q1)?

SClmago Team
Melanie Ortiz 4 years ago

Dear Mladen,

Thank you for contacting us. All the articles published in a journal that has been listed in

different categories and has different quartile data inherit all the Subject Categories of the
Ads by



journal.

Best Regards, SCImago Team

A ankit singh 4 years ago

I would like to know how much time does the SN journal of applied sciences take to give its first

decision its been around a month now and the status of my manuscript is still New submission.

reply

= SClmago Team
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W&, Melanie Ortiz 4 years ago

=

1
W

“

Dear Ankit,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you contact the journal’'s
editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

L LuPhi 5 years ago

why this journal is not ranked as a Chemistry (miscellaneous) journal? It published several
important articles in the field in last years!

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Lu Phi,

Thank you for contacting us. Our data come from Elsevier, which offers an annual copy of
their database. Scopus provides us the category for a journal. So, it is Scopus who should
proceed to make the necessary changes. If they let us know, we can modify it in the SJCR.
Greetings from Spain and thank you for using the SCImago products, SCImago Team

g soundos 5 years ago

| really enjoy reading this post.
Thank you.

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear Soundos, thanks for your participation! Best Regards, SCImago Team

J Jon 5 years ago

Why is plotted as a Q1 when the official data states it is a Q2 in General Engineering??

https://www.mdpi.com/journal/applsci
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reply

SClmago Team

Melanie Ortiz 5 years ago

Dear Jon,

thank you for contacting us. This journal is Q1 only in Engineering (misc.) category.
For every journal, the annual value of the SJR is integrated into the distribution of SUR
values of all the thematic categories to which the journal belongs. There are more than
300 thematic categories. The position of each journal is different in any category and
depends on the performance of the category, in general, and the journal, in particular .
Best Regards, SCImago Team

ASHRAF HENIEGAL 5 years ago

Is SN Applied Science Journal Has SJR and in scoups

reply

A abdullah 5 years ago

Hello
| want to publish my paper in a short time! could you please let me know the process and
payment!!

Best regards
Haidari

SClmago Team
Melanie Ortiz 5 years ago

Dear Abdullah, thank you very much for your comment, we suggest you look for
author's instructions/submission guidelines in the journal's website. Best Regards,
SCimago Team

SClmago Team
Melanie Ortiz 5 years ago

Dear Ashraf, thank you very much for your comment.

The SJR's data is available above.

We suggest you to consult the Scopus database to see the current index status of this
journal. Keep in mind that the SJR is a static image (the update is made one time per
year) of a database (Scopus) which is changing every day.

Best Regards, SCImago Team

Aistis 5 years ago

Hello. | need to know how to understand the comments of reviewers? For example:

Reviews after submissions are different;

Even good comments of reviewers have been ended in negative decisions;

Reviewers write comments almost without confirmations. (One reference was about a soft robot,
when a described robot in my article consists of rigid parts-links.)

reply
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= SClmago Team
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e Melanie Ortiz 5 years ago
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Dear Aistis,

thank you for contacting us.

We are sorry to tell you that SClImago Journal & Country Rank is not a journal. SJR is a
portal with scientometric indicators of journals indexed in Elsevier/Scopus.
Unfortunately, we cannot help you with your request, we suggest you to contact the
journal’s editorial staff , so they could inform you more deeply. Best Regards, SCImago
Team

zayed 5 years ago

i want to now the quartile of SN Applied Sciences

reply

=3 SClmago Team
[((@N

&, Melanie Ortiz 5 years ago
2

Dear Zayed, thank you very much for your request. You can consult that information in
SJR website. Best Regards, SCImago Tea

Win PaPaSan 5 years ago

Dear Sir,

Please,l want to know the ranking of "A Novel Approach for Outdoor Fall Detection Using

Multidimensional Features from a Single Camera".

Kindly,
Win PaPa San

reply

SClmago Team
Melanie Ortiz 5 years ago

Dear user, thank you very much for your comment, unfortunately we cannot help you with
your request. Best regards, SCImago Team

El sayed Mohamed Ahmed Abedelaal 7 years ago

I need to know if Applied sciences journal is ISl or not.

reply

SClmago Team
Elena Corera 7 years ago

Dear El Sayed, SCIlmago Journal and Country Rank uses Scopus data, our impact indicator
is the SJR. Check our page to locate the journal. We suggest you consult the Journal
Citation Report for other indicators (like Impact Factor) with a Web of Science data
source. Best Regards, SCImago Team
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