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Abstract. Apricot fruit are a popular and highly sought-after type of fruit. However,
few people are aware that in cultivars with sweet kernels, these kernels are suitable
for consumption. Although they are a rich source of nutritionally valuable com-
pounds, the kernels often remain underutilized during fruit processing. In our study,
15 apricot cultivars of different origins were analyzed. In addition, three almond culti-
vars were included in the experiment for comparison. Kernel weight and taste were
evaluated, and these data are summarized in a quality assessment of the studied apricot
kernels. The results show that the total amino acid content in the kernels ranged from
125.70 to 305.32 mg-g”' dried kernels and was not dependent on kernel origin, weight,
or taste. The main amino acids identified in apricot kernels, as well as in almond kernels,
with significant content levels were glutamic acid (29.92-74.47 mg-g™), aspartic acid
(13.20-39.29 mg-g™), arginine (10.17-69.51 mg-g™"), glycine (7.39-16.25 mg-g™"), and alanine
(6.46-16.59 mg-g"l). Specifically, the Canadian cultivar Harlayne showed the highest amino
acid content; however, due to the sweet-bitter taste of its kernel, it may be more suitable for

medicinal use rather than for the direct consumption of kernels.

Introduction

Apricots (Prunus armeniaca L.) are a
widespread, popular, and attractive fruit spe-
cies with a broad range of uses. The fruit has
a distinct flavor, a heavy fragrance, and an
appealing yellow to orange base color with a
reddish overcolor (Bartolini et al. 2015).
Not only the attractive fruit and even the
flowers (Gottingerova et al. 2020; Gundogdu
et al. 2017; Khanyile and Giircan 2024)
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consumed, but also the kernels or oil are
extracted from them. In recent years, the
demand for alternative plant sources of
proteins and lipids has been increasing. At
the same time, there has been emphasis on
sustainability of the production of these
nutritional resources, suggesting that sweet apri-
cot kernels could be a delicacy in the same way
as sweet almonds (Pawar and Nema 2023;
Sharma et al. 2010; Zezulova et al. 2026).
Apricot kernels, a by-product of apricot
fruit, are a rich source of protein, fats, fiber,
carbohydrates, phenolic compounds, vitamins,
and minerals (Akhone et al. 2022; Al Juhaimi
et al. 2018; Alpaslan and Hayta 2006; Ozcan
2000; Rampackova et al. 2021). Apricot seeds
also contain, among other compounds, steroid
substances and oils with a predominance of
oleic acid (73.4%) (Semwal et al. 2023). Turan
et al. (2007) reported that the total oil content
in apricot kernels ranges from 40.23% to
53.19%. Among amino acids, aspartic acid
and glutamic acid, tyrosine, serine, proline,
arginine, and others are mainly represented
(Alajil et al. 2022; Kamel and Kakuda 1992;
Mustafa et al. 2023; Haciseferogullari et al.
2007). Their risk component is the cyano-
genic glycoside amygdalin, which causes the
bitterness of the seeds. Hence, the bitterness

level of kernels is determined by the amount of
amygdalin (Al-Soufi et al. 2022). Apricot ker-
nels are used in various industrial sectors, such
as the food industry, cosmetics, or medicine.
The folk tradition relates apricot to antipyretic,
antiseptic, antispasmodic, antiasthmatic, analge-
sic, laxative, demulcent, emetic, expectorant,
ophthalmic, sedative, vulnerary, tonic, and more
effects (Viorica-Mirela et al. 2013). As a result,
apricot kernels help boost skin health, im-
prove metabolism, enhance vision, reduce the
risk of diabetes, and maintain digestive func-
tioning (Y1ldizli et al. 2021).

The nutritional and functional composition
of apricot kernels is a critical factor in decid-
ing their suitability for utilization and process-
ing into various value-added products. The
aim of our study was to determine the amino
acid content in apricot kernels from genotypes
grown in the Czech Republic and to obtain
data that will be useful for further research,
apricot growers, and entrepreneurs in this field.

Material and Methods

Site of planting and plant material. Fifteen
apricot cultivars and three almond cultivars
of different origins were analyzed in our
study (Table 1): nine apricot cultivars from
the Czech Republic, two from Canada, two
from the United States, one from Slovakia,
and one each from countries of the former
Soviet Union (Fig. 1). Almond varieties orig-
inated in France and Italy (Fig. 2). Trees of
these cultivars were grown in the experimental
orchard at the Faculty of Horticulture in Led-
nice, Mendel University in Brno (lat. 48.80°N,
long. 16.80°E; elevation, 172 m).

Ten fruit from each variety were harvested
at their biological harvest and transported to the
laboratory for pomological analysis. The weight
of the stone and the kernel was measured, and
the taste of each kernel was qualified (sweet,
bittersweet, bitter).

Preparation of the plant samples for analyz-
ing the amino acids. Before the determination
of amino acid content, the seeds were dried
and pulverized in a mill. Sample processing
involved weighing 5 mg of the sample, to
which 1 mL of 6 M hydrochloric acid was
added. The sample was subsequently mineralized
using an MW Anton Paar system (hydrolysis pa-
rameters: power, 80 W; mineralization time,
90 min; maximum temperature, 120 °C; max-
imum pressure, 25 bar). After mineralization,
the sample was diluted at a ratio of 1:9 with a
sodium-cycle dilution buffer (100 pL of sample +
900 pL of sodium dilution buffer). The sample
was then centrifuged for 20 min at 25,000 g and
4°C. After centrifugation, 500 L of the sample
was collected and mixed with 500 uL of 0.6 M
sodium hydroxide in sodium-cycle dilution
buffer. This diluted sample was then further
diluted once more at a ratio of 1:1 with 0.6 M
sodium hydroxide in a sodium-cycle dilution
buffer.

Amino acid analysis. The analysis was
performed using an Ingos AAA-400 liquid
chromatograph equipped with a visible light
detector. Separation was carried out on a glass
chromatographic column (inner diameter,
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Table 1. The cultivars used in this study and their origin.

Cultivar Species Origin Cultivar Species Origin
Bobcot Prunus armeniaca Canada LE-13 P. armeniaca Czech Republic
Goldrich P. armeniaca United States LE-108 P. armeniaca Czech Republic
Gvardéjskij P. armeniaca Countries of the former Soviet Union LE-5500 P. armeniaca Czech Republic
Harlayne P. armeniaca Canada LE-5711 P. armeniaca Czech Republic
Stark Early Orange P. armeniaca United States LE-9828 P. armeniaca Czech Republic
Velkopavlovicka P. armeniaca Czech Republic LE-9900 P. armeniaca Czech Republic
Vestar P. armeniaca Slovakia Ferragnes Prunus amygdalus France

H-848 P. armeniaca Czech Republic Genco P. amygdalus Italy

H-877 P. armeniaca Czech Republic Supernova P. amygdalus Italy
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Fig. 1. The overall appearance of the apricot kernels for the cultivars used in this study.

3.7 mm; length, 32 cm) packed with a strong
cation-exchange resin in the sodium cycle
LG ANB (particle size, 12 pm; crosslinking,
8%). The column was set at a temperature of
60 to 80 °C and the reactor was maintained at
120°C.

The sample (100 pL) was injected automat-
ically using an autosampler. The mobile phase
flow rate was 0.3 mL-min"'. The mobile phase
consisted of A: ninhydrin reagent; B (1): buffer
1, pH 2.7 (citric acid, sodium citrate, sodium
chloride, sodium azide, thiodiglycol); C (2):

buffer 2, pH 3.0 (citric acid, sodium citrate,
sodium chloride, sodium azide, thiodiglycol);
D (3): buffer 3, pH 4.25 (citric acid, sodium
citrate, sodium chloride, sodium azide, thiodi-
glycol); E (4): buffer 4, pH 9.7 (sodium citrate,
sodium chloride, boric acid, sodium azide); and
F (6): 0.2 M sodium hydroxide.

The compounds were eluted using a line-
arly increasing gradient, as shown in Table 2.
Detection of the separated compounds was
performed at wavelengths of 440 and 570 nm.
The duration of a single analysis was 120 min.

Fig. 2. The overall appearance of the almond kernels for the cultivars used in this study.
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An amino acid standard dissolved in sodium
dilution buffer was used for quantification. For
amino acid calibration, six calibration solutions
were prepared within a concentration range of
0.125 to 0.004 pmol'mL™". The concentration
of amino acids is expressed in milligrams per
gram of dried kernels.

Statistical analysis. The established data
were processed using Microsoft’s Excel (Redmond,
WA, USA) and Statistica 12 software (TIBCO,
Palo Alto, CA, USA). A single-factor analysis
of variance (level of significance, P = 0.05)
was used for statistical processing, and Tukey’s
honestly significant difference test was used
subsequently to assess the statistical signifi-
cance of differences between individual apri-
cot and almond cultivars.

Results

The average weight of a fresh apricot ker-
nel was 1.01 g, whereas the average weight of
almond kernels was 0.92 g. The greatest kernel
weight was measured in the apricot genotype
H-848 (1.29 g), whereas the lowest weight was
recorded in three genotypes: ‘Gvardéjskij’,
LE-5500, and LE-9828 (0.66 g). Among al-
mond cultivars, the greatest kernel weight was
observed in the cultivar Supernova (1.24 g),
and the lowest was seen in the cultivar Fer-
ragnes (0.61 g) (Fig. 3).

A sweet taste was noted in the kernels of
six apricot cultivars, kernels of five cultivars
were bitter, and four cultivars had bittersweet
kernels. Almond cultivars had sweet kernels.
All data are presented in Table 3.

The main detected amino acid components
with the highest contents were glutamic acid,
arginine, and aspartic acid. Specifically, glu-
tamic acid was the most abundant amino acid
in the studied set. Its content ranged from
29.92 to 74.47 mg-g™". Significantly high val-
ues were recorded in the cultivars Harlayne
(7447 mgg™"), Velkopavlovicka (69.65 mgg™),
and Bobcot (69.04 mg-g™'). In contrast, the
lowest values were detected in the apricot hy-
brid LE-13 (41.03 mg-g™") and in the almond
cultivar Genco (29.92 mg-g ™).

The average content of the semiessential
amino acid arginine reached a concentration of
47.63 mgg™'. Remarkably high values were
observed in two American cultivars, Stark
Early Orange and Goldrich, with contents of
69.51 and 64.66 mg-g™", respectively. In con-
trast, a markedly low arginine content was
detected in the hybrid LE-13 (10.17 mg-g™").
Almond kernels again exhibited low arginine
contents.
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Table 2. Parameters of the linearly increasing
gradient.

Time Column Buffer
(min) temperature (°C) no.
0.00 60 1
5.00 60 2
33.00 60 3
50.00 60 4
66.00 75 4
83.00 80 4
88.00 80 6
94.00 80 6
100.00 80 6
101.00 60 1
114.00 60 1
115.00 60 1
120.00 60 1

The aspartic acid content in the 15 apricot
cultivars ranged from 20.61 to 39.29 mg-g '
The highest values were recorded in the hy-
brid LE-5500 (39.29 mg-g™') together with
the cultivar Bobcot (38.25 mg-g™"), followed
by the cultivars Harlayne and Goldrich, and
the hybrid LE-5711 (34.24, 33.58, and
3225 mg-g”, respectively). In contrast, the
lowest value was measured in the hybrid
LE-13 (20.61 mg'g™"). The average aspartic
acid content in almond kernels was 15.32 mg:g™".

Glycine and alanine were also the most
abundant compounds among the nonessen-
tial amino acids. Among these, glycine was
the most prevalent, with an average content
of 14.68 mgg™' in apricot kernels and
10.24 mg-g ' in almond kemels. Significant
values were observed in the cultivars Harlayne,
Velkopavlovicka, and Bobcot, with contents of

-
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1625, 15.48, and 14.84 mg-g™', respectively.
A low glycine content was traditionally de-
tected in the hybrid LE-13 (1044 mgg™).
Low values were also recorded in the almond
cultivars, with the lowest content measured in
‘Supernova’ (7.39 mg-g ™).

The alanine content in apricot kernels ranged
from 9.44 to 16.59 mg-g ', and in almond
kernels ranged from 6.46 to 10.23 mgg .
The highest value was observed in the culti-
var Harlayne (16.59 mg-g '), whereas the
apricot hybrid LE-13 had the lowest content
(9.44 mg-g™"). Among almonds, the highest
alanine content was recorded in the cultivar
Genco (10.23 mg-g ') and the lowest in the
cultivar Supernova (6.46 mg-g ™).

The analyzed essential and nonessential
amino acids, together with the measured val-
ues, are presented in Tables 4 through and 6.
Comparison of the total content of essential
amino acids depending on the cultivar and
flavor is shown in Fig. 4. The distribution of
total essential amino acid content depending
solely on kernel flavor is presented in Fig. 5.
Differences among cultivars in all individual
determinations were evaluated as statistically
highly significant.

Discussion

In the apricot breeding program at the
Faculty of Horticulture in Mendel University
in Brno, emphasis is placed, among other
goals, on obtaining hybrids with high-quality
pomological traits. Unfortunately, apricot
kernels have not yet received comparable
attention (Necas et al. 2020). Given that apricot
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Fig. 3. The average weight of fresh apricot and almond kernels. Green columns = sweet kernels; brown
columns = bitter kernels; yellow columns = bittersweet kernels.

Table 3. The physical properties and taste of apricot and almond kernels.

kernels represent a significant source of protein
and essential amino acids, the breeding and se-
lection of new cultivars should integrate this
nutritional aspect to address the global search
for alternative food sources.

Our analysis revealed an overall average
amino acid content of 82.49 mg-g™" in apricot ker-
nels and 50.06 mg-g " in almond kernels. El-Safy
et al. (2012) reported a total amino acid content in
fresh apricot kemels of 31.44 g100 g™ protein,
whereas Mustafa et al. (2023) reported an average
value of 49.69 g'100 g protein. In almond ker-
nels, an average content of 17.30 g100 g was
determined (Calixto et al. 1981).

Our results show that glutamic acid, argi-
nine, and aspartic acid were the most abun-
dant amino acids in the kernels of the tested
apricot and almond genotypes. This finding
is consistent with studies by Alpaslan and
Hayta (2006), Ahrens et al. (2005), House
et al. (2019), Joia et al. (2025), Mustafa
et al. (2023), Ozcan (2023), Zhu et al.
(2025), and Yin et al. (2020). However, our
results do not fully agree with some previously
published research. For example, Alajil et al.
(2022) reported aspartic acid and tyrosine as
the major amino acids. Mesarovi¢ et al. (2018)
considered leucine and arginine to be the domi-
nant amino acids in Serbian apricot cultivars,
whereas glutamic acid was found to be the
most common in apricot kernels grown in
China (Liu et al. 2021).

In our study, the total glutamic acid con-
tent ranged from 29.92 to 74.47 mg-g . The
minimum amount was recorded in the kernels
of the almond cultivar Supernova, whereas
the maximum was found in the kernels of the
apricot cultivar Harlayne. The arginine con-
tent in the tested genotypes ranged from
10.17 mgg"' (apricot hybrid LE-13) to
69.51 mg-g ' (apricot cultivar Stark Early
Orange). The values of aspartic acid, the third
main amino acid, varied from 13.29 mg-g™
(almond cultivar Supernova) to 39.29 mg-g
(apricot hybrid LE-5500).

Yin et al. (2020) monitored the amino acid
content in kernels of selected Serbian apricot
cultivars, and found the average values were
26.50 x 1072 g-g™' protein for glutamic acid,
10.11 x 102 g-g™" protein for arginine, and
11.25 x 1072 g-g™" protein for aspartic acid.
In another study, Mustafa et al. (2023) ana-
lyzed amino acids in apricot, peach, and
mango kernels. The average %lutamic acid
content was 23.52 g-100 g protein for
apricot, 23.25 g'100 g™' protein for peach,

Cultivar/hybrid Kernel wt (g) Taste Cultivar Weight of kernel (g) Taste
Bobcot 1.21 £ 0.03 c—e" Sweet LE-13 1.14 £ 0.08 b—e Sweet
Goldrich 1.04 + 0.04 de Bittersweet LE-108 1.20 + 0.05 c—e Bittersweet
Gvardejskij 0.66 + 0.03 a Sweet LE-5500 0.66 +0.11 a Sweet
Harlayne 0.88 £ 0.03 a— Bittersweet LE-5711 0.83 £ 0.04 ab Sweet
Stark Early Orange 1.16 + 0.07 b—e Bitter LE-9828 0.66 + 0.06 b—e Bitter
Velkopavlovicka 1.02 + 0.05 b—e Sweet LE-9900 1.12 £ 0.15 b—e Bittersweet
Vestar 1.18 £ 0.03 c—e Bitter Ferragnes 0.61 £ 0.05 a Sweet
H-848 129+ 0.02 ¢ Bitter Genco 0.90 + 0.04 a—d Sweet
H-877 1.15+ 0.14 b—e Bitter Supernova 1.24 £ 0.07 de Sweet
"Data are the mean + standard deviation of 10 replications.

"' Different lowercase letters indicate statistically significant differences between groups.
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Table 4. Nonessential amino acids (non-EAAs): aspartic acid, glutamic acid, arginine, glycine, and alanine.!

Non-EAAs (mg-g ™)

Glutamic acid

Arginine

Glycine

Alanine

Total non-EAAs

Cultivar Aspartic acid

Apricot -
Bobcot 38.25 £0.38 j"
Goldrich 33.58 £ 0.10 hi
Gvardgjskij 31.19 £ 045 fg
Harlayne 34.24 +0.06 i
H-848 24.50 £ 1.07 ¢
H-877 2632 +£0.13d
LE-13 20.61 £0.20 b
LE-108 30.97 £ 0.15 fg
LE-5500 39.29 £1.05]
LE-5711 3225 +£1.28 gh
LE-9828 24.09 £ 0.21 ¢
LE-9900 28.55+0.12 ¢

Stark Early Orange

29.46 + 0.30 ef

Velkopavlovickd 29.97 £ 0.85 ef

Vestar 2820 £0.55 ¢
Almond

Ferragnes 13.79 £ 0.16 a

Genco 1897 £0.16 b

Supernova 1320+ 125 a

69.04 + 0.95 jk
57.19 + 0.50 g-i
5441 +0.13 d-h
7447 £ 0.13 k
57.86 + 3.01 hi
56.66 + 0.75 i
41.03 + 0.65 be
48.14 + 0.40 de
63.53 + 2.01 ij
50.76 + 0.93 d-g
50.09 + 0.22 d-f
54.99 £ 043 e-h
67.63 + 0.53 jk
69.65 = 2.48 jk
67.60 + 2.02 jk

3442 +0.39 ab
47.85 +0.14 cd
2992 +2.07 a

59.02 + 1.80 g—j
64.66 = 1.13 ijj
40.21 + 0.43 cd
62.85 + 1.13 hj
56.60 + 2.07
60.14 + 0.48 g—j
10.17 £ 1.38 a
42.79 + 0.65 c—
50.69 = 0.93 d-h
43.46 + 8.21 c—f
54.74 + 3.65 e—i
60.41 + 0.40 hj
69.51 +2.47j
46.86 £ 2.38 d—g
55.99 + 1.76 e-i

2487 +£1.55b
31.33 + 1.04 be
23.05 £ 0.75 ab

14.84 + 0.24 h-j
12.59 £ 0.10 c—f
12.62 + 0.10 cf
16.25 £ 0.03
12.30 £ 0.47 c—f
12.96 £ 0.12 e—g
10.44 £ 0.10 b
11.59 + 0.03 b-e
14.10 + 0.24 g—i
11.67 + 0.32 be
11.24 + 0.04 be
12.91 £ 0.09 d-g
13.67 + 0.50 f-h
15.48 + 0.51 ij
14.68 + 0.47 hi

11.49 £ 0.06 b—d
11.83 £ 0.10 b—e
739+037a

15.12 % 0.13 h-j
13.04 + 0.15 fg
13.40 + 0.12 fg
16.59 + 0.13 j
12.67 % 0.90 ef
12.47 = 0.18 ef
9.44 + 0.08 be
11.25 + 0.04 de
15.73 + 0.26 ij
11.20 + 0.16 de
12.31 + 0.18 ef
12.24 = 0.10 ef
13.54 + 0.23 f-h
15.12 % 0.67 h+j
14.59 + 0.35 gi

837+0.13 b
10.23 + 0.05 cd
6.46 £ 0.28 a

196.27 + 3.45 ij
181.06 + 1.81f—
151.83 £ 0.68 c—
204.40 £ 1.07 j
163.93 + 3.35 d-f
168.55 + 1.01 e-g
91.69 £ 135 a
144.74 £ 0.85 ¢
183.34 + 4.38 g—i
149.34 + 5.83 cd
152.47 £ 3.75 c—
169.10 + 0.13 e-g
193.81 + 3.26 h—j
177.08 + 6.83 f-h
181.06 + 4.73f

9294 +1.17 a
12021 £1.32 b
80.02 +4.46 a

'Data are the mean =+ standard deviation of 3 replications.
" Lowercase letters refer to the grouping based on Tukey’s honestly significant difference test.

and 20.33 g-100 g~! protein for mango. The
average values for arginine and aspartic
acid were 9.43 and 11.30 g-100 g ' protein
for apricot, 8.91 and 16.27 g-100 g™' pro-
tein for peach, and 7.14 and 10.50 g100 g
protein for mango.

Furthermore, Chen et al. (2024) analyzed
kernels of ‘Xiaobai’ apricot (Prunus armeniaca
L. cv. Xiaobai), a unique apricot cultivar typical
of the Xinjiang Province. These apricots are
characterized by sweet kernels, extremely sweet
flesh, and high juiciness. Aspartic acid was
identified as the most significant amino acid,
with a value of 1200 + 30 mg-100 g .

Ahrens et al. (2005) analyzed three com-
mercial almond cultivars, in which glutamic
acid (35.18 g100 g' protein), aspartic
acid (12.32 g'100 g™ protein), and arginine

(9.47 2100 g™' protein) were dominant. In
the study by Shi et al. (2023), glutamic acid
was dominant (19.2%-32.5%), followed by
arginine (9.3%—13.2%), aspartic acid (9.9%—
11.32%), and leucine (6.2%—10.3%).

The most abundant nonessential amino
acid in apricot and almond kernels was tyro-
sine. Moreover, our data showed that leucine
had the highest value among essential amino
acids in all kernels, followed by isoleucine and
valine. In contrast, threonine had the lowest
values. In the study by Abd El-Rahman et al.
(2015), phenylalanine and leucine predomi-
nated in apricot kernels. Similarly, Sarabandi
et al. (2023) reported higher contents of leucine
and phenylalanine in apricot kernels, whereas
methionine was present in the lowest amount.

Table 5. Nonessential amino acids (non-EAAs): histidine, proline, serine, and tyrosine.i

These findings are also valid for almond
kernels (Ahrens et al. 2005; Calixto et al. 1981;
Seron et al. 1998).

Conclusion

At a time when the world is facing numer-
ous changes, such as global climate change,
the need for rational and sustainable agricul-
tural production, the depletion of natural re-
sources, and overpopulation, it is important
to seek solutions to mitigate these critical im-
pacts on humanity. One approach is to ex-
plore food sources with added value for
human health that are currently underutilized
in the food industry. Apricot kernels are a nu-
tritionally valuable source of protein, and it
can be stated that some cultivars are very

Non-EAAs (mg-g™")

Cultivar Histidine Proline Serine Tyrosine Total Non-EAAs

Apricot B
Bobcot 7.66 = 0.18 d—f" 7.85 +0.79 fg 7.15 +£ 0.28 fg 4.54 £0.22 de 2720+ 1.15h
Goldrich 6.47 + 0.06 b—d 6.04 + 0.23 d-f 5.98 + 0.37 c—f 224 +£0.14 ad 20.73 £0.73 d-¢g
Gvardgjskij 6.92 + 0.05 b—e 5.55 +0.11 de 6.27 £ 0.22 d-f 4.15+£0.30 cd 22.89 £ 0.05 e-h
Harlayne 8.04 + 0.01 d-f 871 £0.13 g 6.89 £ 0.21 f 2.17 £0.22 a—d 25.81 £0.13 gh
H-848 6.51 £ 0.28 b—d 429 +£0.31 cd 5.41 +0.25 c—f 2.59 £ 0.66 a—d 18.80 £ 0.39 c—¢
H-877 6.64 + 0.03 b—d 5.73 £0.12 de 247 £0.37 ab 391 £ 0.37 bd 18.75 £ 0.61 c—¢
LE-13 10.08 £ 0.17 1.19 + 0.40 ab 491 £0.14 c—¢ 727 +£0.12 f 23.45 £ 0.58 e-h
LE-108 5.66 + 0.22 a—d 4.12 £0.26 cd 6.27 £ 0.30 d-f 3.45 +0.20 a—d 19.50 £ 0.41 ¢
LE-5500 7.56 £ 0.26 c—f 6.97 £ 0.99 e-¢g 6.71 £ 0.41 ef 425+0.12 cd 25.49 £ 1.68 gh
LE-5711 9.41 + 1.88 ef 2.30 £ 0.24 be 5.79 + 0.59 c-f 6.74 + 1.63 ef 2424 + 3.82 e-h
LE-9828 5.70 £ 0.10 a—d 6.44 + 0.38 ef 451 £0.35cd 2.13£0.18 a—c 18.78 £ 0.28 c—¢
LE-9900 6.39 + 0.06 b—d 3.26 +£ 041 be 220+0.81a 2.73 £0.30 a—d 14.58 £ 0.36 a—
Stark Early Orange 6.90 £ 0.51 b—e 434 +0.18 cd 443 +£0.20 cd 2.89 £0.24 a—d 18.56 + 0.63 c—¢
Velkopavlovicka 7.58 £ 0.44 cf 543 £0.43 de 7.17 £0.31 fg 244 +0.08 a—d 22.62 £ 0.94 e-h
Vestar 7.19 £ 0.21 c— 6.74 £ 0.19 e-g 8.81+£0.18 g 2.27 £ 0.06 a—d 25.01 £ 0.36 fh

Almond
Ferragnes 441 +0.04 ab 1.77 £ 0.09 ab 222 +0.16 a 1.09 £0.03 a 949 +£0.03 a
Genco 5.04 + 0.06 a—c 4.20 £ 0.35 cd 554 +£0.13 c-f 1.64 + 0.07 ab 16.42 + 0.49 b-d
Supernova 3.70 £ 0.10 a 0.16 + 0.07 a 4.22 £ 0.38 be 3.25+0.14 ad 11.33 £ 0.34 ab

'Data are the mean =+ standard deviation of 3 replications.
"Lowercase letters refer to the grouping based on Tukey’s honestly significant difference test.
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Table 6. Essential amino acids (EAAs): isoleucine, leucine, lysine, phenylalanine, threonine, and valine.!

EAAs (mgg )

Cultivar Isoleucine Leucine Lysine Phenylalanine Threonine Valine Total EAAs

Apricot B
Bobcot 10.65 £ 0.20 c—f" 21.72 £ 0.42 fg 929 £0.57cd 1094 +042 f~h 3.39+0.04 d-f 1439+ 025h 70.38 + 1.48 jk
Goldrich 8.65 £ 0.09 a—¢ 17.1 £ 0.14 d-g  9.04 + 0.08 cd 9.28 £0.23 df 4.11 +£0.14 ef 8.74 £ 0.64 b—f 56.92 £ 1.13 f-h
Gvardgjskij 933 +026a-¢ 19.18+0.11 d—g 11.24 £0.10 de 896 £0.13de 3.16 £ 0.27 c—f 12.70 + 0.25 e-h 64.57 = 0.30 h—j
Harlayne 1137 £ 0.09 cf 2329+0.17 g 1135+ 0.03 de 1245+ 0.09 h 3.74 £0.02 df 1292 +0.22 fh 75.12 +£0.02 k
H-848 858 +0.3lae 17.82+086d-g 9.08+0.45cd 941 £0.62 df 186+035a—c 932+1.04c-h 56.07+1.70 e-h
H-877 852 +0.08a<¢ 1827+024d-g 939+030c—e 885+0.03de 2.89+037b-e 12.24 £0.06 e-h 60.16 + 0.89 g—i
LE-13 11.60 +£ 0.11 d—f 1.87 £0.65 a 0.30 £ 0.01 a 490 + 0.05 a 337+040 df 3.99+3.67ab 26.03+3.55a
LE-108 8.02 £ 0.04 a-d 16.04 £0.18 c-g 833 +£0.19cd 7.82+£0.03 b-d 4.05+0.15ef 11.11 £0.10 c-h 55.37 £ 0.02 e-h
LE-5500 10.56 £ 0.30 c—e  21.24 £ 0.66 fg = 13.06 + 0.20 e 10.52 £ 0.65 e—g 3.99 £ 0.06 ef  12.05 +0.09 d-h 71.42 + 1.89 jk
LE-5711 11.95 £ 2.35 ef 738 £441 a—c 337+275ab 6.66 £ 0.76 a—c 3.76 £ 0.17 d—f 11.88 £0.92 d-h 45.00 £+ 4.69 cd
LE-9828 1193 £ 1.94 d-f  5.56 + 5.24 ab 9.93 £ 0.18 de 841 +0.06cd 2.84+0.12b-e 9.09+0.38 b-g 47.76 + 3.61 c—f
LE-9900 14.52 £ 0.19 f 16.96 + 0.26 d—g 9.20 £ 0.17 cd 9.08 £0.01 df 128 +0.11 a 0.30+0.10 a 51.34 + 0.36 d—g
Stark Early Orange 8.12 +0.23 a—¢ 1956 +0.55e-g 7.83+021cd 10.67 +£0.30e-g 3.35+0.10df 1432+0.12gh 63.85+0.43 h-j
Velkopavlovickd 1049 £0.09 c—¢ 2127 £021fg 1076 £0.54 de 11.88 £0.37 gh 3.44 £0.09 d—f 11.63 £0.77 c-h 69.47 = 1.69 i-k
Vestar 979 £ 026 be 2048 £0.59e-g 849+£029cd 10.59 +036e-g 446=+038f 9.88 £ 0.52 c-h 63.69 £ 0.78 h—j

Almond
Ferragnes 6.00 £0.03ab 10.71 £0.15b-d 7.67 £0.31 cd 6.03+0.11ab 292+043b-e 644 +£0.13bc 39.77 £ 0.63 bc
Genco 748 £0.07 a—¢c 1442 £ 0.05cf 6.17 £0.02 bc 794 +0.06cd 252+£009a-d 756+042b—-e 46.09 £0.46 c—¢
Supernova 546 +£0.20 a 11.70 £ 0.45 b—e  3.06 = 0.15 ab 538 +£0.40 a 1.65 + 0.44 ab 6.99 = 0.49 b—d 34.24 £ 1.77 ab

'Data are the mean =+ standard deviation of 3 replications.
"' Lowercase letters refer to the grouping based on Tukey’s honestly significant difference test.
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Fig. 4. Comparison of total essential amino acid (AA) content depending on kernel cultivar and taste.
Green columns = sweet kernels; brown columns = bitter kernels; yellow columns = bittersweet
kernels; blue columns = sweet almond kernels. SEO = ‘Stark Early Orange’.

interesting biochemically and offer potential
that could be harnessed in breeding programs
as well as in further research.

In our experiment, the Canadian cultivar
Harlayne achieved the best results, showing
high amino acid values; however, because of its
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sweet-bitter kernels, it might be suitable only
for industrial or medicinal use. The Canadian
cultivar Bobcot, together with the hybrid
LE-5500, were identified as genotypes with
promising potential because of their sweet
kernels and high amino acid content. In
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Fig. 5. Comparison of total essential amino acid (AA) content depending on kernel taste.
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contrast, almond kernels, which are com-
monly consumed, exhibited significantly low
values for all detected amino acids.

The results obtained may contribute to the
promotion of apricot kernels as a new and
promising resource for the food industry, gas-
tronomy, and human nutrition. However, they
still need to find their proper place in the mar-
ket, which is expected to continue evolving in
society for some time.
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