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Table 1 Comparison of physicochemical, microbial and rheological characteristics of honey samples

~ = = &
§;§ §§ §§ 22~ e B é‘)u.o 2 S Z. 245 =o
Honey sample %?@ T §§ 2§ ‘%’%5 %ED §8§ ggr ::; §§ é‘ig §éﬂ
27% S A L T
i?gg;;fﬁ;’;iyt 7017+ 37+ 262+ 1701+ 88+ 611+ 1.09+ 181+ 038+  17.5¢ 4+ 23+
Qazvin 2.8B 0.02CD  0.02F 0.04D 0.03G  0.03CDE  0.02B 0.03B 0.01AB OE 1BC 3CD
Astragalus honey
of Razmian of 69.3+ 3.4+ 2.79+ 17.1+ 8.15+ 6.4+ 0.92+ 19.8+ 0.41+ 17.6+ 5+ 27+
Qazvin 2.08B 0.03F 0.03E 0.05CD 0.041 0.01CDE  0.02C 0.04A 0.02A 0D 1BC 2C
Astragalus-
69+ 3.3+ 2.81+ 17.21+ 8.09+ 7.8+ 0.88+ 19.85+ 0.24+ 16.8+ 5+ 22+
Thymus honey of
; 1B 0.02G 0.01D 0.01C 0.041 0.05C 0.03C 0.05A 0.01EF 0J 1BC 1E
tarum Qazvin
Counterfeit 81.92+ 3.1+ 10.1+ 19.1+ 0401 280438 0.49+ 14.4+ 0.02+ 41.5+ 6+ 52+
sample of Qazvin 1.08A 0.03H 0.01B 0.02A 0.02E 0.041 0.002H 0B 1AB 1A
Meshkin Qazvin
nigella- sativa 71.66+ 3.53+ 2.22+ 15.9+ 11.1+ 4.9+ 1.16+ 17.1+ 0.25+ 17.2+ 3+ 12{[
honey 1.52B 0.03E 0.91 0.05G 0.03C 0.02DE  0.02AB 0.05E 0.01EF 0G 1C 1Hi
Alfalfa honey of 71.66+ 3.9+ 2.51+ 16.7 10.4+ 5.7+ 1.1+ 17.6+ 0.28+ 16.9+ 441BC 18+
gagazan gazvin 2.51B 0.02A 0.01GH +0.05E 0.05D 0.04CDE 0.01B 0.05D 0.03DE 0 1EF
AStrSZf;‘;‘;:;aiialfa 7189+ 352+ 2,09+ 155+ 118+ 41+ 12+ 167+ 022+ 167+ 3+ 6+
. . 1.52B 0.02E 0.01J 0.05H  0.038A  0.050E 0.02A 0.05G 0.02FG 0K 1C 1J
Diyalabad Qazvin
Rapeseed honey 71+ 3.65+ 2.49+ 15.9+ 10.3+ 5.6+ 1.105+ 16.9+ 0.19+ 15.9+ 3+ 13+
of iranshahr 2B 0.03D 0.03H 0.02G 0.02D  0.05CDE  0.05B 0.05F 0.01G oM 1C 1GH
Ziziphus honey of 71+ 3.68+ 2.12+ 15.6+ 11.6+ 3.9+ 1.22+ 16.5+ 0.21/% 17.1+ 3+ 8+
Chabahar 2.64B  0.03CD 0.02J 0.05H 0.02B 0.05E 0.02A 0.05H 0.01FG OH 1C 11J
Alfalfa honey of  71.15+ 3.8+ 2.44+ 16.6+ 9.03+ 7.56+ 1.1+ 19.9+ 0.36+ 17.4+ 3+ 17+
Khash 1.8B 0.02B 0.03H 0.02E 0.02F 0.04CD 0.01B 0.03A 0.02BC OF 1C 2FG
Multi-plant honey 71+ 3.74+0. 2.57+ 15.6+ 11.2+ 6.06+ 1.09+ 17.88+ 0.28+ 16.9+ 4+ 17+
of Khash 2B 04BC 0.02FG 0.02E 0.05C 0.02CDE  0.02B 0.03C 0.02DE 0L 1BC 2FG
thorn -tamarisk 70.04+ 2.89+ 16.4+ 10.1+ 717+ 1.11+ 17.89+ 0.35+ 16.5+ 4+ 22+
honey of Zabol 0.02B 0.01D 0.05F 0.05E 0.04CD 0.02B 0.04C 0.02B OL 1BC IDE
Alhagi honey of 70.24+ 4.47+ 12.5+¢ 8.26+ 5.35+ 0.69+ 17.79+ 0.32+ 39.5+ 4+ 23+
Zabol 0.02B 0.03C 0.031 0.05H 0.21CDE  0.05D 0.02A 0.01CD 0C 1BC 2CD
Counterfeit 82.4+ 113+ 18.81+ 0+ 341+ 0.52+ 13.9+ 0.03+ 46.5+ 8+ 47+
samples of Zabol 0.02A 0.05A 0.023 0J 2A 0.02E 0.03+J 0.002D 0A 1A 2B

Mean + SD (standard deviation) within a column with the same letters are not significantly different at p <0.05
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Table 2 Sensory attributesof honey samples

Honey sample Appearance Color Flavor Smell Foam
Sunflower honey of Sogah Alamut Qazvin Viscous Brown Desirable Desirable -
Astragalus honey of Razmian of Qazvin viscous Brown Desirable Desirable -
Astragalus-Thymus honey of tarum Qazvin Semi viscous Dark Brown Desirable Desirable -
Counterfeit sample of Qazvin Very viscous Brown Undesirable Undesirable -
Meshkin Qazvin nigella- sativa honey viscous Brown Desirable Desirable -
Alfalfa honey of qaqazan qazvin Semi viscous Light Brown Desirable Desirable -
Astragalus-alfalfa samples of Diyalabad Qazvin viscous Brown Very desirable Very desirable -
. .. Yellow to . .

Rapeseed honey of iranshahr Semi viscous white Desirable Desirable -

. . Brown with a . .
Ziziphus honey of Chabahar viscous white streak Very desirable Very desirable +
Alfalfa honey of Khash chunky Gold Desirable Desirable -
Multi-plant honey of Khash chunky Gold Desirable Desirable -
thorn -tamarisk honey of Zabol chunky Gold Desirable Desirable -
Alhagi honey of Zabol Very viscous Light Brown Undesirable Undesirable -
Counterfeit samples of Zabol Very viscous Brown Desirable Desirable -
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Table 3 Correlation coefficients between quality characteristcs of honey samples

T S D A s OTEE

Sucrose content 042
Moisture content 0638 0555

Diastase activity 08 0962 -0636:

HMF 0975 0981 0062s 0939
Fwﬁog‘m 076w 089me  0366% 0906w 0814w

pH 0591 D7 02606° 0773%  06H: 0857

Acidity 0831 0678 0505™ 0529° 0762 0336™ 0336™

Ash 0838 0766 0469 0658 0814 0563+ 0588% 0860
Osmophilic yeast 0.739s 08733 0.6483 08B 08563 08A s 0215 0447 0543+

Mold 0804 0914 0648 09 0875 09135 072 0446 058" 0897
Viscosity 0797 09173 0.195® 08574 0837 0919:e OT7Bs 0497 0631 0747 0804

ns, * and ** indicate non-significant, and significant at 5% and 1% probability levels respectively.
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The honey quality can vary based on various factors such as plant origin,
geographical area, production method and storage. By determining the quality
characteristics of honey, it is possible to ensure the quality level as well as the
existence of fraud in it. In this study, some physico-chemical, rheological and
microbiological characteristics of 14 types of honey of Sistan and Baluchestan
and Qazvin provinces (six natural honey samples and one counterfeit honey
sample from each province) were investigated. The results indicated that there
was no significant difference between amounts of reducing sugar of natural
honey samples. The highest significant sucrose value belonged to the counterfeit
samples and Diyalabad Qazvin and Ziziphus honey of Chabahar had the lowest
values. Moisture content of samples varied from 12.5 to 17.21%. Diastasis
activity of counterfeit samples was zero and Astragalus-Thymus of Tarom
Qazvin with 08.09 DN had the lowest diastase activity among the natural honey
samples. HMFcontent of natural samples was in the range of 3.9 to 7.80 mg/kg
whereas for Zabol and Qazvin counterfeit honey was measured 341 and 280
mg/kg respectively. The highest and lowest fructose to glucose ratio was
obtained for the samples of Ziziphus of Chabahar (1.22) and Alhagi honey of
Zabol (0.69). In general, Sistan and Baluchestan samples had the higher
viscosity compared to Qazvin provine’s ones. Furthermore, the highest
contamination of osmophilic yeasts and mold belonged to counterfeit honeys.
According to the results of this study, the quality of honey can vary significantly
depending on the geographical location and plant origin. Also, some quality
indicators of honey, especially the amount of sucrose, diastase activity and
hydroxymethylfurfural content can be used as useful tools to detect the
adulteration of the product.

e



