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Abstract

Thirty-seven honeys from western Algeria of diverse floral origins were compared with Polish
references. All complied with European quality criteria (moisture 14.7-20.9%, acidity 8.0-40.3
meq/kg, HMF 1.8-49.4 mg/kg, proline 266-1201 mg/kg). Sensory evaluation showed signifi-
cantly higher Polish scores for taste (+1.22 + 0.42 vs. +0.18 + 0.52; p = 0.009) and aroma (+0.72 +
0.43 vs. -0.26 £ 0.36; p = 0.016). Multivariate analysis (65% variance) identified three clusters,
with Algerian rosemary and multiflorals achieving consumer acceptance similar to Polish
products, highlighting their competitiveness in specialised markets.

Keywords: Algerian honey; physicochemical parameters; sensory analysis

1. Introduction

Honey is a natural matrix rich in sugars, amino acids, enzymes, minerals, phenolic
compounds, and volatiles that collectively determine its nutritional and functional prop-
erties [1]. It is consumed as an additive-free sweetener with long stability, while beekeep-
ing provides significant socioeconomic benefits, particularly through pollination and ru-
ral development [2,3]. Bees and their products are also increasingly employed as bioindi-
cators of environmental quality [4].

The composition and characteristics of honey vary according to botanical and geo-
graphical origin, which influence physicochemical attributes such as moisture, acidity,
and colour, and thereby affect sensory properties [5,6]. Honeys are classified as monoflo-
ral when dominated by a single floral source or multifloral when derived from diverse
plant species [7]. Rising consumer interest in authenticity has stimulated the
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characterisation of both categories using melissopalynology, complemented by physico-
chemical and sensory analyses, while volatile profiling offers additional discriminatory
capacity [8].

In Algeria, reliable data on honey production remain scarce. Estimates indicate
nearly 1.2 million colonies and about 20,000 beekeepers, though average yields remain
below 4 kg per hive [3]. Western Algeria, with its Mediterranean-Saharan climate and rich
floral diversity, provides favourable conditions for honeys with distinctive physicochem-
ical and sensory profiles. By contrast, Poland represents a mature European market with
established standards, making comparative analyses particularly relevant. Importantly,
consumer perception and willingness to pay are strongly influenced by declared geo-
graphical origin, often more than by intrinsic taste [9].

This study evaluated 37 western Algerian honeys of diverse floral origins by deter-
mining their physicochemical properties and sensory characteristics, with Polish honeys
serving as references for quality comparison and international positioning.

2. Materials and Methods

2.1. Samples and Reagents

Analytical-grade reagents were employed, including hydroxymethylfurfural (HMF)
and proline (Sigma-Aldrich®, Germany). Thirty-seven Algerian honeys (codes S1-537)
were collected between March 2017 and August 2018 from beekeepers across eight west-
ern regions (Figure 1). The botanical origins covered monofloral types—lavender, rose-
mary, thyme, sweet white mustard, milk thistle, carob, orange, euphorbia, eucalyptus,
camphor, jujube, sage, harmal —and multifloral blends. Detailed information on prove-
nance and floral sources is presented in Table 1. Samples were stored in amber glass at 4
°C until analysis. Four Polish honeys (C38—C41: multifloral, heather, buckwheat) were in-
cluded as sensory references with certified provenance.

Morocco

El Bayadh

Algerid

0: Oran
Sai: Saida

T1: Tlemeen, 5(1-18)
AT: Ain-Temouchent, $(19-21)
SB: Sidi Bel Abbes, 5(22-23)

Bechar

M: Mostaganem, 5(26-28)
Mas: Mazcara, 529
Tiaret, 330

Nadma, 5(31-35)
Bechar, 536 and 537

Figure 1. Map of western Algeria with sampling locations.

Table 1. Origin and floral source of honey samples from western Algeria.

Region Sample Flower Type Scientific Name Harvest Season/Year
S1 Lavender Lavandula vera D.C. Summer 2018
52 Rosemary Rosmarinus officinalis L. Spring 2018
Tlemcen S3 Multifloral Multifloral Spring 2018
54 Multifloral Multifloral Summer 2017

S5 Multifloral Multifloral Summer 2017
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56 Sweet white mustard Sinapis alba L. Summer 2017
S7 Thyme Thymus vulgaris L. Spring 2018

S8 Milk thistle Silybum marianum (L.) Gaertn. Summer 2018

59 Multifloral Multifloral Autumn 2017

510 Carob Ceratonia siliqua L. Autumn 2017
S11 Thyme Thymus vulgaris L. Spring 2017
512 Carob Ceratonia siliqua L. Spring 2017

513 Multifloral Multifloral Summer 2018
514 Multifloral Multifloral Spring 2017

515 Multifloral Multifloral Summer 2017
S16 Orange Citrus sinensis L. Spring 2017
517 Multifloral Multifloral Spring 2018

518 Milk thistle Silybum marianum (L.) Gaertn. Summer 2018
519 Multifloral Multifloral Spring 2018

Ain-Temouchent 520 Multifloral Multifloral Summer 2018
521 Multifloral Multifloral Spring 2018
522 Euphorbia Euphorbia L. Spring 2017
. 523 Milk thistle Silybum marianum (L.) Gaertn. Spring 2017
Sidi Bel Abbes 524 Multifloral Multifloral Spring 2017
525 Eucalyptus Eucalyptus globulus Labill. Spring 2017

526 Camphor Cinnamomum camphora L. Autumn 2017

Mostaganem 527 Eucalyptus Eucalyptus globulus Labill. Summer 2017
528 Orange Citrus sinensis L. Spring 2017
Mascara 529 Rosemary Rosmarinus officinalis L. Spring 2017
Tiaret 530 Multifloral Multifloral Spring 2018
S31 Multifloral Multifloral Spring 2017
532 Jujube Ziziphus lotus L. Spring 2017
Naama 533 Jujube Ziziphus lotus L. Spring 2017
534 Sage Salvia officinalis L. Spring 2017
535 Harmal Peganum harmala L. Spring 2017
Bechar 536 Multifloral Multifloral Winter 2017
537 Sweet white mustard Sinapis alba L. Spring 2017

2.2. Physicochemical Analyses

Standard procedures [10,11] were applied. Moisture was determined refractometri-
cally, while pH and free acidity were measured by potentiometry and titration with 0.1 M
NaOH. Electrical conductivity was obtained from 20% (w/v) honey solutions at 20 °C. Hy-
droxymethylfurfural was quantified spectrophotometrically at 284 nm against sodium bi-
sulfite blanks. Specific optical rotation was recorded with a polarimeter. Proline was de-
termined spectrophotometrically following reaction with ninhydrin. Colour attributes
were measured instrumentally in the CIELAB system (L*, a*, b*, Cj,, and hg,). Sugar
composition (fructose, glucose, sucrose, maltose) was established by HPLC with refractive
index detection. All analyses were performed in triplicate.

2.3. Sensory Evaluation

Sensory assessment was conducted at the University of Life Sciences, Lublin, by nine
trained panellists (ISO 8586 certified). Each sample (30 g) was presented at 20 + 2 °C in
coded transparent jars. Assessors scored taste, aroma, and colour using a five-point he-
donic scale (+2 = “like very much”, -2 = “dislike very much”) and completed an 11-term
Check-All-That-Apply (CATA) questionnaire covering odour and taste descriptors. Each
sample was evaluated in three sessions under controlled conditions, with palate cleansing
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provided. Ethical approval was granted by the local ethics committee (Approval No.
UKE/54/2025), and all participants gave written informed consent.

2.4. Statistical Analysis

All data were expressed as mean * standard deviation. One-way ANOVA with Dun-
can’s test (a = 0.05) evaluated physicochemical differences. Hedonic scores were com-
pared between Algerian and Polish honeys by independent t-tests. CATA data were ana-
lysed by Cochran’s Q test, followed by McNemar’s test with Bonferroni correction. Prin-
cipal Component Analysis (PCA) summarised sensory variation, while Hierarchical Clus-
ter Analysis (HCA) explored groupings based on PCA scores. Statistical analyses were
performed using SPSS v.22. Representative literature values for Polish honeys are pro-
vided in Table 3.

3. Results and Discussion
3.1. Physicochemical Parameters of Algerian Honeys

Thirty-seven honey samples from western Algeria (51-537) exhibited moisture con-
tents between 14.67 = 0.11% (sage, S34) and 20.87 + 0.61% (thyme, S7) (Table 2). All values
were within Codex Alimentarius thresholds, indicating good stability. Regional patterns
emerged: honeys from drier zones averaged 16.47%, compared with 18.00% in more hu-
mid regions, confirming climatic influence [12]. Comparable values have been reported
for Moroccan (17.8-20.0%) [13] and Tunisian honeys (17.27-19.12%) [14].

The pH values ranged from 3.47 + 0.15 (rosemary, S2) to 5.60 + 0.04 (multifloral, S5),
consistent with ranges in Algerian (3.75-5.56) [15] and neighbouring honeys. Free acidity
spanned 8.00 + 1.00 meq/kg (multifloral, S12) to 40.33 + 2.52 meq/kg (rosemary, 529), all
below the Codex limit of 50 meq/kg [16]. Variability reflected floral source and harvest
season [17].

Electrical conductivity varied from 0.16 + 0.01 mS/cm (multifloral, S3) to 1.18 + 0.02
mS/cm (multifloral, S20). Most honeys were nectar type (EC < 0.8 mS/cm), except three
multiflorals exceeding this value, a trait linked to mineral richness. These results align
with Algerian (0.29-1.35 mS/cm) [18] and Tunisian ranges (0.39-0.89 mS/cm) [14].

HMF values remained low (mean = 15 mg/kg), with maxima at 47.43 + 2.22 mg/kg
(multifloral, S5), reflecting freshness. Similar ranges were reported in Moroccan and Span-
ish honeys [19,20]. Proline, a marker of maturity, ranged from 265.95 + 1.28 mg/kg (S5) to
987.08 + 2.61 mg/kg (sweet white mustard, 56), exceeding the minimum threshold (180
mg/kg) for authentic honeys [16].
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Table 2. Physicochemical and colourimetric properties of honey samples from western Algeria.
Physical and Chemical Parameters Sugar Content Colour Data
Moisture Free Acidity* EC* HMF* Proline* G* F* (M+S)* (F+G)* Total Sugar . .
Sample ot P meqk) (mStem) (mghkg) (mahky B ) o 0 FCT Ot P G Hy
S1 17.33 3.61 9.67 0.45 1127 29331 (-) 1250 31.48 38.94 5.94 70.42 123  1.83 76.37 3761 287 531 6.04 61.63
S2 17.13 3.47 12.50 0.26 3226 43132 (-)10.89 30.65 40.36 7.11 71.01 131  1.79 78.13 4280 281 498 572 6059
S3 18.27 3.89 14.00 0.21 6.30 39873  (-)955 3240 40.76 6.67 73.16 125 1.78 79.84 4050 679 593 9.01 4115
S4 17.43 4.85 28.33 0.27 2570 58793 (-)9.92 2207 4353 7.75 65.60 197 1.27 73.35 4050 6.79 593 9.01 41.15
S5 15.46 5.60 13.00 0.25 47.43 26595 (-)8.85 34.64 34.12 6.39 68.76 098 225 75.15 4274 217 717 749 73.01
S6 18.60 4.00 18.67 0.55 33.93 987.08 (-)14.08 3213 36.22 2.24 68.34 112 1.73 70.59 4263 223 11.34 1155 78.85
S7 20.87 4.29 17.33 0.29 9.73 421.04 (-)10.39 30.01 37.24 8.14 67.26 124 142 75.40 5730 191 481 517 68.33
S8 17.07 4.29 11.00 0.47 7.63 72514 (-)11.32 3198 4150 3.76 7349 129 187 77.24 5369 190 351 4.01 6136
S9 16.80 4.66 22.67 0.25 3.82 65521 (-)11.17 34.33 37.88 5.21 72.21 1.10  2.07 7743 3791 289 496 574 59.79
510 18.40 4.39 15.83 0.42 26.55 80042 (-)8.87 31.10 41.65 5.33 72.76 133  1.69 78.09 3418 -057 -057 0.81 225.09
S11 15.93 4.62 30.33 0.44 19.76 92454 (-)11.02 33.99 40.31 4.54 74.30 118 211 78.84 4151 184 449 485 6785
S12 18.73 4.37 8.00 0.72 40.62 68442 (-)11.40 3432 3587 4.11 70.20 104 185 7431 45.06 113 581 592 7893
513 15.13 4.11 20.00 0.91 17.81 73481 (-)10.37 33.07 39.08 3.91 72.15 118 219 76.06 6002 199 794 822 75.65
S14 18.07 4.61 11.00 0.51 6.02 359.58 (-)10.59 30.25 41.23 3.87 7149 136  1.66 75.36 4114 085 078 118 43.16
S15 16.13 4.29 21.3 0.38 8.42 47875 (-)9.17 2831 3991 5.66 68.22 141 178 73.88 3855 1021 729 1255 35.50
S16 18.00 4.27 15.00 0.16 4943 41283 (-)875 2826 39.85 5.60 68.11 141 157 73.71 3860 1024 730 125 3545
517 20.06 4.63 19.33 0.42 4.64 87139 (-)11.66 3527 38.77 4.22 74.04 1.09 171 78.26 5443 284 633 694 65.87
S18 16.67 3.81 15.67 0.32 35.63 905.82  (-)10.69 34.67 39.93 4.19 74.61 115  2.08 78.80 50.86 3.02 1325 1359 77.17
519 19.87 5.10 39.33 1.18 7.91 301.81 (-)1048 30.81 37.53 6.23 68.35 122 1.53 74.58 4281 297 777 831 69.10
520 16.33 4.38 10.33 1.04 2.45 1006.34 (-)10.92 37.17 40.78 3.53 77.94 1.09 229 81.47 4534 237 934 964 7573
S21 18.06 4.19 11.83 0.50 9.48 899.21 (-)9.86 31.92 37.34 4.93 69.27 117 1.75 74.20 4945 232 586 630 68.31
522 14.87 4.36 15.67 0.24 4.44 45830 (-)9.51 36.99 35.85 5.33 72.84 097 252 78.18 4845 134 232 268 60.04
523 16.66 4.52 20.33 0.44 7.54 1132.73 (-)10.72 28.84 39.15 5.11 67.99 135 1.73 73.10 4179 836 756 1127 4224
S24 17.60 3.96 20.67 0.16 19.31 79423 (-)9.70 2787 38.67 4.64 66.53 138 1.58 71.17 4441 110 540 552 7841
525 17.13 4.10 20.33 0.32 18.11  1078.64 (-)10.46 27.87 38.67 4.64 66.53 138  1.63 71.17 376 186 556 587 7151
526 18.07 4.72 25.00 0.32 4.66 49147 (-)946 30.03 43.13 6.08 73.16 143  1.66 79.24 4597 207 311 374 56.39
527 16.13 4.29 33.67 0.58 1047 74125 (-)11.35 30.53 37.45 4.09 67.98 122 1.90 72.08 3512 235 306 386 5271
528 17.47 4.65 28.00 0.21 16.77 28559 (-)10.13 31.16 3791 7.02 69.07 121 1.79 76.09 41.65 210 453 499 65.10
529 16.80 4.21 40.33 0.25 3490 1200.66 (-)10.56 3145 41.27 5.90 72.72 131 1.87 78.62 3519 2.09 348 406 59.05
530 15.87 4.01 9.33 0.36 1.79 1117.33 (-)8.30 35.60 40.13 5.12 75.73 113 2.27 80.85 4014 201 686 7.15 73.68
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S31 16.33 3.94 17.16 0.44 4.34 32650 (-)9.57 27.16 47.47 6.24 74.63 1.75 1.68 80.87 37.77  7.39 780 10.74 46.52
S32 15.80 4.69 17.16 0.25 28.29 478.67 (-)10.40 33.04 39.78 5.88 72.82 1.20 2.07 78.70 4836 230 7.28 7.64 7240
533 15.27 5.31 12.33 0.22 15.25 637.61 (-)10.10 30.96 37.53 6.62 68.50 1.21 2.01 75.12 43.10 2.74 8.90 9.32 7288
S34 14.67 4.53 22.67 0.20 36.53 508.88 (-) 10.96 34.50 36.38 5.97 70.89 1.05 2.35 76.86 49.77 321 1384 1421 7698
S35 16.60 4.99 15.83 0.24 45.36 394.83 (-)10.98 27.83 33.88 6.41 61.71 1.21 1.67 68.12 57.84 1.67 13.06 13.17 82.73
536 18.20 5.01 9.00 0.46 4.54 279.72  (-)10.59 30.53 35.39 8.22 65.92 1.16 1.71 74.14 43.60 241 1390 14.11 80.18
537 16.93 4.48 13.83 0.25 40.64 845.61 (-)10.22 38.01 34.45 3.82 72.47 0.90 2.24 76.29 4623 1.73 3.37 3.79 62.89

EC: Electrical conductivity; HMF: Hydroxymethyl furfural; [a]f,oz Specific optical rotation; G: Glucose; F: Fructose; M: Maltose; S: Sucrose; W: Water; L*: clarity

(L* =0, black and L* = 100, colorless); a*: green/red color component (a* > 0, red and a* < 0, green); b*: blue/yellow color component (b* > 0, yellow and b* <0,

blue); C;,,: chroma and hg,,: hue angle. *: The results indicate statistical significance at p < 0.05.
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3.2. Compositional Patterns Linked to Floral Attributions

Sugar profiles confirmed authenticity. Total sugar content ranged from 68.12 + 0.55%
(harmal, S35) to 81.47 + 0.05% (multifloral, S20) (Table 2). Fructose predominated over
glucose in most samples, except euphorbia (522) and sweet white mustard (S37), where
glucose was higher —a feature also seen in rapeseed and dandelion honeys [21].

Fructose concentrations varied from 33.88 + 0.34% (harmal, S35) to 47.47 + 1.21%
(multifloral, S31), while glucose ranged between 22.07 + 0.17% (multifloral, S4) and 38.01
*0.90% (sweet white mustard, S37). Sucrose and maltose contents were consistently low
(2.24-8.22%), excluding adulteration [22].

Crystallisation potential was inferred from fructose/glucose (F/G) and glucose/water
(G/W) ratios. The F/G ratio ranged from 0.90 + 0.02 (S37) to 1.97 + 0.02 (S4), while G/W
exceeded 2.0 in one-third of samples, supporting stability. Such ratios align with European
honeys [23,24].

Optical rotation was consistently negative, spanning —14.08 + 0.04° (S6) to -8.30 +
0.14° (S30) (Table 2). Negative levorotation, typical of nectar honeys, confirmed authen-
ticity. Values agreed with Algerian (-14.35° to —4.65°) [25], Portuguese (-15.4° to —11.9°)
[19], and Spanish honeys (—8.94° to —14.13°) [26].

3.3. Indicators of Freshness and Quality

Low HMF concentrations combined with elevated proline levels underscored honey
maturity and absence of overheating. Proline exceeded 500 mg/kg in rosemary (529:
1200.66 + 1.92 mg/kg) and milk thistle honeys (S23: 1132.73 + 2.49 mg/kg), highlighting
nectar—pollen interactions. Such values surpass Algerian reports (551-852 mg/kg) [27] and
compare with Moroccan ranges (442-1207 mg/kg) [28].

The acidity—pH relationship confirmed stability. For instance, rosemary honey (529)
combined high free acidity (40.33 meq/kg) with low pH (3.47), supporting its preservation
potential. None of the samples exceeded Codex thresholds, strengthening evidence of
freshness and good handling practices.

3.4. Colour and Sensory Characterisation

CIELAB measurements revealed marked diversity (Table 2). Lightness (L*) ranged
from 34.18 + 0.20 (carob, S10) to 60.02 + 2.47 (multifloral, S13). Red—green coordinate (a*)
values were highest in orange blossom (10.24 + 0.05, S16) and lowest in carob (-0.57 + 0.07,
510). The yellow-blue axis (b*) extended from 0.78 + 0.18 (multifloral, S14) to 13.90 + 0.38
(multifloral, S36).

Chroma varied from 0.81 + 0.06 (carob, S10) to 14.21 +2.75 (sage, S34), while hue angle
values distinguished light floral honeys (e.g., orange blossom, 516) from darker ones (e.g.,
eucalyptus, 527). Most Algerian samples clustered in dark or dark amber classes, con-
sistent with high pigment and mineral contents typical of semiarid ecosystems [29,30].

Sensory evaluation confirmed broad variability. Hedonic scores reflected preferences
for orange, thyme, and multifloral honeys, while some dark honeys (carob, eucalyptus)
were perceived as bitter or less sweet. Check-All-That-Apply (CATA) responses high-
lighted descriptors such as “herbal” and “characteristic flavour” in rosemary and euca-
lyptus honeys. Principal Component Analysis differentiated samples according to floral
attributions, while cluster analysis grouped dark, mineral-rich honeys separately from
lighter, sweeter varieties.

3.5. Comparative Assessment with Polish Honeys

Comparisons with Polish references (Table 3) revealed broad physicochemical over-
lap. Moisture (14.7-20.9%) was comparable to Polish multiflorals (16.9-20.0%). pH (3.5
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5.6) and EC (0.16-1.18 mS/cm) were within Polish nectar ranges (0.30-0.64 mS/cm). Free
acidity (8—40 meq/kg) matched Polish multifloral and heather honeys but remained lower
than buckwheat (~55 meq/kg).

Table 3. Reported Physicochemical Characteristics of Polish Honeys [31-43].

Physical and chemical parameters
EC*

Moisture Free acidity * HMF * Proline *

Honey type content * (%) pH™ (meq/kg) (mS/cm) (mg/kg) (mg/kg) [l *
17.0 3.87 30.3 0.41 6.91-8.42 585 (-11.0)-(-2.2)
16.9 41+0.2 30 0.40 0.5-13.9 312.1-443.1
multifloral 18.6 11.9-28.7 0.303-0.584
18.0-20.0 34.04 + 25.33
15.7-19.0
18.3 4.07-4.66 35.7 0.64 0.7-14.8 861 ((__1145?053))_
heather 36109 4252001 149338 0.533-0583 33.1-92.1
15.4-21.9 3.65 32.33+1.03 0.37-0.82
19.9 3.44-3.80 54.7 0.43 6.4-16.0 892 (-12.7)-(-5.3)
18.5 4.07 £ 0.16 45.5 0.51 3-79 (-12.0)-(-7.5)
buckwheat 16.5 37.8-50.8 0.326-0.507
18.1-19.9 34.25 +10.67
16.5-20.8
16.2-20.8
Sugar content.
G* F* M+S)* F+G)* e Total sugar
(%) (%) (%) (%) content * (%)
30.22-35.42  33.72-37.70 3.50-7.99 63.94-71.96 1.03-1.13 79.5-82.8
multifloral 34.07-37.74 41.99-45.24 1.12-1.27 56.0-84.1 1.11-1.32
19.0-36.3 37.0-52.0
heather 30.27-33.55 37.12-40.92 4.10-8.42 67.39-73.94 1.20-1.27 71.49-82.36
25.9-34.3 36.5-43.3 1.3-3.3 62.4-76.1 1.12-1.46 72.0-72.9
24.0-31.1 39.3-53.8 63.4-80.1 77.8-82.0
buckwheat
77.6-82.1
Colour data
L* a* b* Clp K,
57.29 5.12 34.90 22,74 +9 0.05+0.04
40.51 3.50 29.94
multifloral 56.26 6.56 37.75
53.7 1.7 7.2
42+1.9 -1.14 +£1.05 23.7 £ 8.99
heather 26 +0.4 0.54+£0.16 5.8+0.21 5.83+0.2 0.09 £ 0.03
3.38 1.89 3.86 9.29 + 3.88 0.22 +0.35
8.40 8.68 9.21
buckwheat 12.29 12.78 17.7
39.1 1.8 2.6
33+87 2.25+3.84 8.39 +3.48

EC: Electrical conductivity; HMF: Hydroxymethyl furfural; [«]3’: Specific optical rotation; G: Glu-
cose; F: Fructose; M: Maltose; S: Sucrose; L*: clarity (L* = 0, black and L* = 100, colorless); a*:
green/red color component (a* > 0, red and a* <0, green); b*: blue/yellow color component (b* > 0,

yellow and b* <0, blue); C;,: chroma and h,,: hue angle.
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HMEF levels (mean = 15 mg/kg) were generally lower than Polish references (6.9-13.9
mg/kg [34]). Proline content (266-987 mg/kg) exceeded Polish multiflorals (312-585
mg/kg) but remained below heather and buckwheat (~860-890 mg/kg). All Algerian hon-
eys were levorotatory (-14.08° to —8.30°), consistent with Polish nectar honeys (-15.0° to
-2.2°) [35].

Sensory comparison indicated Algerian honeys exhibited broader aroma complexity,
often with herbal or resinous notes absent in Polish samples. PCA confirmed distinct clus-
tering between Algerian and Polish honeys, suggesting terroir-specific sensory signatures.

4. Conclusions

The integrated evaluation of western Algerian honeys confirmed compliance with
international quality requirements, with moisture, acidity, proline, and sugar composition
supporting authenticity and maturity. Chromatic and sensory profiles highlighted a
broad spectrum, ranging from light floral types to darker samples with herbal or mild
notes. Comparison with Polish references demonstrated overlapping physicochemical
ranges, while several Algerian varieties, particularly rosemary and multifloral honeys,
reached high hedonic acceptance and favourable descriptor frequencies. Such features
strengthen their potential for premium positioning in European markets. Broader sam-
pling across additional regions and validation through diverse consumer panels remain
necessary to consolidate evidence and ensure the competitiveness of Algerian honeys in
wider commercial contexts.
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