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1. World Health Organization: (WHO)
2. Food and Agriculture Organization
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3. Furan (C4H40)
4. enolization
5. 5-hydroxymethylfurfural
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Table 1 Accepted limit of heavy metals in honey [3]

ety K.})ojg SIS T AVAYA KR VI PP LY Wt A VAR
ey Gdaesl e Gl Ols b Jos S5 (S5 Al

IF] 3505 paniines

Heavy metal Limit (ppm) Heavy metal Limit (ppm)
Pb 1.00 Cu 5.00
Cd 0.10 Fe 5.00
Mn 1.00 Hg 0.05
Zn 5.00 As 1.00
Table 2 Heavy metals in honey in different parts of the world
Region unit Zn Mn Fe Cu Cd Pb Less reported
Europe/France [41]  ppm 134 3.68 11.03 0.30 0.15 0.79 -
Europe / Italy [42] ppm - - 3.10 5.00 0.25 0.10 -
0.17 t
Europe / Italy [43] ppm g 120 - - 0.19t0297 001t0027 0.10to1.53 -
C
Europe / Italy [44] ppm 58.80 68.70 67.10 6.20 0.07 0.40 0 0r6
Europe / Bosnia and 0.18 to 0.29 to
- 0.09 t0 0.18 - - -
Herzegovina [45] ppm 1.38 092 ©
M
Europe / Turkey [46] ppm - 0.03 0.36 - 0.32 - 10 25
0.15to 0.57 to Ni
E / Turkey [4 0.02to 1. 001t00.80 0.09t0024 0.02to01.50
urope / Turkey [47]  ppm 5139 0 1.56 274 00.8 9 to ol.>5 0.03 to 144
Africa/ Nigeria [48]  ppm 63.40 3.00 220.60 21.00 - - -
America / Argentina 4.60 to
b - - - - 0.20 to 1.37 -
[49] PP © 30.50
Ni
America / Chile [S0]  ppm 0.66 0.53 145 0.01 0.01 0.02 0 117
Asia/ Iran / Ardabil As
2.03 - - - - 0.06
[51] P 0.08
Asia/ Iran / East As
Azerbaijan [51] ppm 684 ; ; ; ; 0.12 0.11
Asia / Iran / West As
Azerbaijan [51] ppm 438 ; ; ; ; 0.08 0.16
Asia/ Iran / Tehran Hg
293 6.16 2.29 0.08 0.08 0.50
[52] ppm 035
Asia/ Iran / Tehran
0.05 - - 0.00 - - -
Asia / Iran / Urmia AS
26.50 0.10 - - - 0.10
[54] ppm 265 0.00
. As
Asia/ Iran / Arak [55] ppm - - - - 0.02 -
428
*Not reported
Yvo
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Table 3 Medicinal residues in honey in different parts of the world
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va

rea (unit) Iran/ Qazvin [2] Ame':rlca / Ardabil Ardabil America / Asia / India
. o America [56] Canada [58] [59]
Antibiotic (ng/kg) (ng/kg) [57] [57] (ng/kg) (ng/kg)
rese (ng/kg) (ng/kg)

Method ELYSA LC-MS/MS ELYSA HPLC LC-MS/MS HPLC
Chloramphenicol 0.10to 0.30 249 to 7.88 - - - -
Chlortetracycline - 2t03.47 - - - -

Ciprofloxacin - 1.89 to 6.64 - - - -
Danofloxacin - 1.55t0 6.67 - - - -
Difloxacin - 228t04.12 - - - -
Doxycycline - 1.10 to 6.89 - - - -
Enrofloxacin 0.60 to 72.10 2.19t05.05 - - - -
Fumagillin - 3.37 t0 6.00 - - - -
Lincomycin - 6.26 t0 9.85 - - - -
Oxytetracycline - 2.13t03.74 332 ;(()) 369. ?21(;) 6t8 - -
Sarafloxacin - 2.07 t0 2.59 - - - -
Streptomycin - 1.20 to 7.05 - - - 3.00 to
’ ) 43.00
Sulfathiazole - 144 to 7.43 - - - -
e 26.00 to
Ampicillin - - - - - 48.00
Tetracycline 0.01 to 0.05 140to 1.72 - - - -
. 10.00 to
Tylosin 1.00to 17.30 1.41t07.03 - - 100.00 -
Penicillin 0.20 to 25.80 - - - - -
Gentamicin 01t05.20 - - - - -
Sulfonamide 0to0 0.03 - - - - -
Lincomycin - - - - 2.00 to 5.00 -
*Not reported
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Table 4 Physicochemical properties of honey in different parts of the world

Parameter (unit) Sugar (g /100 g) Humidity Acidity El(eictrtl'ca.i 5-HMF Dlatsitz.ltsm
conauctvy y acuavl y
fruct Gl S /100 K /
Continent/ Country ructose ucose ucrose (g ® (meq/kg) (uS/em) (mg/ke) (Gothe)
3777510 2880t 0/15t0  1540t0  20/10 to 15000 11/50 to
i 0124 t0 0/
Europe / Spain[30] 41/40 37/30 1/43 1/43 35120 009 sn6 45/80
3600t0  31/00to 000t  20/00to i
Europe /Italy [43] 41/00 3500 1/00 35/00 ) ) ) )
Europe /Spain, Romania ) . 26/80t0  0/60 t 15/30 t 330 ¢ 8/70 t
. 0 0 0 0 0 0
; 0/17 to 0/30
and the Czech Republic 49120 3830 2120 17/50 7t 23/40 19/10
[100]
13/60 to 12/05 to
Europe / Portugal[101] - - - 19/20 25/40 - - -
104710 2231to
Europe / Greece [35] - - - 20/47 41/45 0/81 to 1/75 - -
29/80t0 2593t 285t 7/99to 3/86 to 0/00 to
Europe / Turkey[19] 44/49 35/98 8/44 17/40 30/42 ” 412 i
. 14/60 to 1300 to
Asia / Iran[102] - - - 19/50 18/00 - - -
Asia/Iran /M heh
sia /lran / Maraghe 38/42 38/29 ; 14/40 10/43 ; ; ;
[31]
Asia / Iran / Takab[31] 35/71 38/73 - 14/73 11/66 - - -
Asia / Iran / Bijar [31] 34/91 39/49 - 14/43 10/10 - - -
Asia / Iran / Zanjan [31] 35/08 40/93 - 14/53 13/80 - - -
Asia/ |
sia /Iran / 36/37 38/77 ; 15/06 12/40 ; ; ;
Hamedan[31]
Asia / Iran / Shiraz [103] - - 398 15/95 1125 0/13 13/76 -
. . 4330 to 0/40 to 1720 to
Asia/ India [104] 65/50 - 2/20 21/60 - 0/33 t0 0/94 - -
394410 2925t0 0ATto  14/64to 10/69 to 7M6to  6/05to
i 031 to 1/12
Adffrica / Morocco [95] 42/42 33/08 1/89 18/59 30/74 © 30/43 19/10
357510 31007 to 1727 to 711 to 12/70 to
i isi 4/60 0/39 t0 0/8 ;
Africa / Tunisia[96] 37/34 36/58 19/80 27120 Qw0089 s
America / Argentina 67/70 to i 0/40 to 14/10 to i 0/41 0 0/99 5/25 to i
[105] 73/50 5/60 18/80 13/40
16/60 to 525 to
i ; ; ; ; 0/41 to 0/ ;
America / Uruguay [106] 18/61 00/99 13/40
. . 3A0to 2100t0 012t 17/10to  23/60 to
America / Brazil [24] 38/60 36/65 0/50 20/50 45/50 - - 2/80 to 7/40
*Not reported
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Honey is a natural product containing water and different complex compounds such
as proteins, sugars, amino acids, vitamins, and minerals. Environmental
contaminations and fraud that occur during honey production, endangers consumer
health. The aim of this study, investigate and identify the factors that are deliberately
or unintentionally present in honey in order to control these factors, the quality of
honey and consumer health to be maintained. In the current review study the
information achieved by referring to the databases Pubmed, Science Direct, Elsevier,
Google Scholar, SID, Maglran, Civilica, World Health Organization, United Nations
Food and Drug Administration collected based on keywords honey, physicochemical
properties, hygienic quality, public health, heavy metals and pharmaceutical residues
during the last 10 years. Factors affecting the hygienic and safety of honey include
carbohydrates (fructose-glucose ratio), proline, gluconic acid, citric acid, moisture,
ash (especially potassium), 5-hydroxymethylfurfural, diastase activity (alpha and beta
amylase), color, electrolytic conductivity, pH, acidity, heavy metals, and
pharmaceutical residues. Physicochemical properties, although affecting the quality of
honey but not a threat to consumer health, but heavy metals and residual medicines, in
addition to honey quality, also endanger consumer health; thus, heavy metals, and
pharmaceutical residues, in comparison to physicochemical properties, affect the
hygienic quality of honey and public health. Thus heavy metals and pharmaceutical
residues than physicochemical properties, the honey quality and consumers public
health more endanger. As a result, the identification and control of heavy metals and
pharmaceutical residues in honey is more important than physicochemical properties.
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