\i" J_é,a.\/\ 692 .\\-\ c)La,\i- "."‘J‘i‘ J_\.,LG C‘Lﬁﬁ"a\;}k’ ﬂd.?-_,a

ol 91 S @lio g pols dlxo

www.fsct.modares.ac.ir (> Colw

Ol sulis

oo 315, ¢ e Sl Tl Jlad Lo jdes L eBIS 3 pane

Ol Ol (Ol g5 olBsls ¢ S puals 0 dSils (oA 3l g0 kS U 1S 5 Sl (6555 (5 gmedils —)
Ol O3l abls gams 35 Jlo 55 el denm go ¢ oldE o s psle 05 S (ol mlo 5 pske sl als S s gl il =Y
Olalecns i cnsd Shn p e ol ( (S eaSils (5 S Le b 05 S Sbskial
Ol e oo S pale dREI (S (ol s S Dl S e 2l Bl ol 5 il sl -

oS>

dlie Sl

4 1) S e e Ll M e WG e g2 45 SUE 5 e sla S
02 5 Jes el 5 kS e Jalse ik 0T addlas cpl 5o oalply 3300 o 6 bl
Goop s 5o 258 B s pal 5 CokS (s opl RS 5 el LU S S
Science Direct Pub Med Ml boll 4 arxlye b Y SNl ol el
9ol Ol (cuilag Sl 0l (Civilica Maglran SID Google Scholar Elsevier
Sl (ol (kS (2lard 555 S Sy (Jes sLaelldS bl p s Jhe (55,5L28
kS oS Sl L3S (gislmem s dl Ve b ag)ls ekl BL 5 oS D15k e ges
(SIS Al (g (S 4 5485 cand) L da g S Ol Jold LIS 56 fes
I (5-HMEF) Ul 55555 Jta (oS 55080 (ol o 325 ) S (ush) (S midon!
s (b ) sasl 5 oS alse 5 audel PH (S SUlculin oK) (Gl s 5 WD) g5kl
Jols pland 5050 Sl peas il 2905 sodile Sb 5 K Sl Jold W,108 50
cld S-HMF oS (Cush) oS fmdel (S S0 dnl (g Sl S Ol
S A g KIS G e CodS  da aydel PH (S SUIcslin (K (g5kals
o 5 sl Jot oS oM pals laekile Bl 5 K SIGL Ll i eSO e
4 Camd 2003 ekl Bl 5 GRS ol pls 3l o bl & 5E 1) ediS D
bl 4 iy | e liSU pae pses Sl g e S ColS (alend S5 Ol pas
PO S TP ¥ R Y Xt Ly PR SICH [T E Rt =L PR W L PP ST L] I

Sl 15 95 5 (6 iy Saeal 3 o lendh 55 5 Sl g

:AJLE.AL;UQ'C_UU

\YAA /4 Y/YA ZC«J’L&)J @)U

VERIYINY 1l

(bt 58 Lo S5

‘gﬁ'-'--ﬁ)b Lgl.ho_\.abd:éb

10.52547/fsct.18.116.371

HGE () Jj:..,.»*

r.mahmodi@yahoo.com

YV



b e 3l L Ol bl dspllsl (65550

Q\)&A_A)L:awlals.bjw

olsl Civilica Maglran SID (Elsevier Direct
He 35315 5 bl Olsle 5 (WHOD) ctlag e
Soslper (A 61489) 21 gl ) b (FAO?) o

L S
S b 5 oSl OVl anllas 4 T 32 sk
St el (oS plard S5 S Shy eon
Js 53 350 2a0ls Slaekile BL 5 K SIS (o pee
ol 3 g S Lol SV 5 s S aalllas 3l el

A3 £ Gl (s g Slal

Sow .}@L’S—Y’

adllas Gl Jag e dlis VN8 odig, sl 5 Wlis OAY -0 5l
edlis e Clssl pde e 235 1F ) i)
2 6l S cl;,o S35 ey 5 addlas Caua 51 05 58
Olygd kB SlSsle s sl 5 CoidS 5 Jee DS S
5kl S OS5 s gl (T ladeal (055,
Glekile 3L 5 S Sl ol o Kos SLS S pames
SET pte 5 e ST G b 1S ok
53 aalsl 3 s S e e 3l e g OB S
5 LT Olpe SIS 36 alse «olS 5 ol Gla Sis 2550
Sy U3l Lls Jes W5 55 L &S (ol s5u>

DY T il e 358 ol a5 oSt

s 33 25 50 plaed OLS 5 VY
sdes S 5 Js V0] sl ssm s e 53 oS 5V ) A
Gladeal o 5T a5y o3l slge sl 5 O S5 O
Lol 3 Mgy (el (el BO el ) W sl s T
S G e (A e elS) Sbmnsl e (S35
OS5 5 SIpd olS 5 il (s s e el
Ghls el o3l DL 5 51 e ISP asl e Sl
ol g Olg e ol 5l & Ll o g plete Slis yuas

2SS eslinal fee sasl 5 i S

1. World Health Organization: (WHO)
2. Food and Agriculture Organization

YVY

ol —\

Glae ab e gosle K Olyea 08U a2dS 5l fes
sd Oler 53 Jes VL U5 Ol [V] 5535 e eslinad
S bl o el sds sys0 5 Oseke VBN
ool L Olgr e 178 350 5 Sl fons saiSW)
sl s ohaas S sledas Habay A5k esle I [Y] S e
o 5 0,18 I sladel dadal el b 3T ot LS 5
et 5 ol 0d3 LSS Jane lge 5 gdmeslge Lol
ol S el Jgb el 5 a5l L w
S Sl s e e L s pls s o Sl
(Shesls s See 4 Ol Jes s ol
35 oLl Gase 5 K3) (4B 5 oL sSbas (ladls
sl S Olpeay fos Lb&a s 5l obus o [4-T]

Dot onsal isulis glie
035 Vb Gommar 5 b Jos Gpae L LG 0o VL
G pll Ol s g 45 Sl odd o ge anb s a3
3l b s Olge o 1y O 5 S s s A
R L e SIS AR EES R P
Sl bl L;),f,z,p‘y LS el |y e S
Sl 5 S G peas | e Ol b il OEAS G jeas
PV el o0l 5o ol 5 Sl slagll s of
S GLSF chos 0 b s O adllas cnl 53 nl ol
U sl Al g fs 55 Shas 8 b Gdos &) 50
3 sl oS LS 5ol gl dsd LG sl sules L

235 8 a0 a8 e ol

Ubu.’:ajj 9 :b.n —Y
Sheslaal b slis, se Sledbl wapllal (5550 andllas ol 53
(el (S oland S5 s Shs Jes laellsldS
Honey « 515 gbeotile 3L Ke Db o sas Sl
Safety Quality Physicochemical Properties
Pharmaceutical ; Heavy metals Public health

Science Pub Med laell s s s Lresidues



\i"#‘\/\ 0)‘53‘\\-\ O)LA-«.:

Ol 2lde mboo 5 o5l alna

"ol,8 YY"

s s opd 10aS Vb e LVL sles 53 s S
0SB a1 STy 3 o Sral 4 g5
OS5 a5 edidis Lol 5l of IS 4w o jun s
kel [ Lpde bds Lo aibe llast
Lssty S5l a8 il o oL Jes o ol S5 158, 50
S sl SHMF s ope (S5 spdp it
5-HMF 510 Grie 55855 5 S8 2l olass 80
A glE sl s Sl Slles KU Ulpew Ol
Fr S Jusos I pomen 5 [YEH] 550 eslinl Joe
G 5 G Al sl patls S Olpea ol Ol
Olpsa Lol [ 55 ssde a8 i s Sue Vb
s gnd 5S> Jus kS i Gl S
e (S50 05 31 seasOlis Ol pea Ll e 4 S)
LYol ast ode SV5b (g 15T L 5 VL gles 36 o
oS e s YoN-Y

Ul Jusosis €8 @ s b Jus sy Slge
sy O Jeols Jes S Sope ) 4 AL Sl
oS I sn el g IXN =N als Ll e 54658
A Bl il el 68 Jes s 3l Jols s
s 53 3z e Gladend gl 55 [YV] ol 55 LYY
IV 0] wls (Ko ALS (s 5 Joesssis $955 &
SN bl el cl 03 8 &5 ¢ Js 0855 Aol e Lo
s 53 S waliad [YA] was oo LS5 1y s LS 5
L s ladsl giel IS 517A0=00 5 0 [YA] sl s
3 CetS il Sy ol Olpea 5 [YA] e e LSS
Jes Sl s Sbme A pd e el s S,
Jos s €85 & ares adl ol VA mgZkg Blo- 2l
R A R LI P PP
SAan S Cr e ol G oe 4 00°C gl s ideas
e gles b pladnl 3 aan 5 553 o0 s gladigal
oMo [NV gt (dsn e a8 @ e S Yk

3. Furan (C4H40)
4. enolization
5. 5-hydroxymethylfurfural
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Table 1 Accepted limit of heavy metals in honey [3]

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 1.34 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 001t00.27 0.10to1.53 -
C
Europe / Italy [44] ppm  58.80 68.70 67.10 6.20 0.07 0.40 0 Or6
E / Bosnia and 0.18 t 029 t
urope anla an ppm 0 ) 0 0.09 0 0.18 ) ) )
Herzegovina [45] 1.38 092
M
Europe / Turkey [46] ppm - 0.03 0.36 - 0.32 - 10 :5
0.15 to 0.57 to Ni
Turkey [4 .02to 1. 01 . . 24 02 to 1.50
Europe / Turkey [47] ppm 5139 0.02to 1.56 274 001t00.80 0.09t00 0.02 to 0.03 to 1.44
Africa/ Nigeria[48]  ppm 63.40 3.00 220.60 21.00 - - -
America / Argentina 4.60 to
b - - - - 020 to 1.37 -
[49] PP © 30.50
Ni
America / Chile [S0]  ppm 0.66 0.53 1.45 0.01 0.01 0.02 0 117
Asia / Iran / Ardabil As
2.03 - - - - 0.06
[51] PP 0.08
Asia / Iran / East As
84 - - - - 0.12
Azerbaijan[s1]  PP™ 08 0.11
Asia/ Iran / West As
4. - - - - 0.08
Azerbaijan[51] PP 38 0.16
Asia / Tran / Tehran Hg
2. 1 22 . . 0.50
[52] ppm 93 6.16 9 0.08 0.08 035
Asia / Iran / Tehran
0.05 - - 0.00 - - -
[53] ppm
Asia / Iran / Urmia AS
26. 1 - - - 0.10
[54] ppm 6.50 0.10 0.00
. As
Asia/ Iran / Arak [55] ppm - - - - 0.02 -
428
*Not reported
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Table 3 Medicinal residues in honey in different parts of the world

Iran/ Iran/

35 552 50 el VT ol sl IS 36 s el 5 kS
Jime 508w feeypis b OS5 ST s
S S S T s LSSl Sos b Sl
Loy S @ Jooosds Oloss 5 58 53 [Ssdl Jzs
3 sl Sl (55l s b el Jes 4 A1S s
(GAxeslge) 1S Glgmee [WV] QS syl odiSCS me
OF 511 At Jomesps S 3l S 550 4 (So e
S el Gl 568 sbe Js 4S8 s sl
sdusy OF 53 olS 4 5l Sb= & R
s K alS Lo s Comgn sl ol [OY 5107
Sokas |25 lial Sdmeslse 51 5 [V] 25 0 ot
2 STl slamSly 5l solia gl o L plags i
s w5 Gk Sl ALl by il e 558 Ol O

asba &S sl [W] WS el (Jos O pas Al

va

rea (unity Iran/Qazvin[2]  America/ Ardabil Ardabil ~ America/ - Asia/India
o o America [56] Canada [58] [59]
Antibiotic (pg/kg) (ng/kg) [57] [57] (ng/kg) (ne/kg)
neks (ng/kg) (ng/kg)

Method ELYSA LC-MS/MS ELYSA HPLC LC-MS/MS HPLC

Chloramphenicol 0.10 to 0.30 249 to 7.88 - - - -
Chlortetracycline - 2t03.47 - - - -
Ciprofloxacin - 1.89 to 6.64 - - - -
Danofloxacin - 1.55 to 6.67 - - - -
Difloxacin - 228t04.12 - - - -
Doxycycline - 1.10 to 6.89 - - - -
Enrofloxacin 0.60 to 72.10 2.19t0 5.05 - - - -
Fumagillin - 3.37 to 6.00 - - - -
Lincomycin - 6.26 t0 9.85 - - - -

. 5.32 to0 369. 2.10 to

Oxytetracycline - 2.13t03.74 10 120.60 - -
Sarafloxacin - 2.07 t0 2.59 - - - -

. 3.00 to
Streptomycin - 1.20 to 7.05 - - - 43.00
Sulfathiazole - 144 t07.43 - - - -

g 26.00 to
Ampicillin - - - - - 48.00
Tetracycline 0.01 to 0.05 140to 1.72 - - - -
. 10.00 to
Tylosin 1.00 to 17.30 141to07.03 - - 100.00 -
Penicillin 0.20 to 25.80 - - - - -
Gentamicin 01t05.20 - - - - -
Sulfonamide 0 to0 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(e;ctt:.ca.i S-HMF Dlat?tz.xtsm
condauctivity acuvity
f I /100 /K Ik
Continent / Country ructose Glucose  Sucrose (¢ ® (meq/ke) (uS/em) (mg/ke) (Gothe)
. 3777510 288010 0/15t0 1540t  20/10 o 15/00t0 1150 to
04
Europe / Spain[30] 41/40 3730 1/43 1/43 35120 02410099 5 ¢ 45/30
3600t 31/00t0 000t  20/00 to
3k - - -
Europe /Italy [43] 41/00 35/00 1/00 35/00
Europe /Spain, Romania ) . ' 26/80t0  0/60 t 15/30 t 330 t 8/70 t
. 0 0 0 0 0 0
h Republ ; 0/17 to 0/80
and the Czech Republic 4920 38/30 2120 17/50 ° 23/40 19/10
[100]
13/60t0  12/05 to
Europe / Portugal[101] - - - 19/20 25/40 - - -
104710 223110
Europe / Greece [35] - - - 20/47 41/45 0/81 to 1/75 - -
29/80t0 2503t 2/85t0  7/99to 3/86 to 0/00 to
Europe / Turkey[19] 44/49 35/98 8/44 17/40 30/42 - 4112 -
. 14/60t0  13/00 to
Asia / Iran[102] - - - 19/50 18/00 - - -
Asia / Iran / Maragheh
s1a / lran / Maraghe 38/42 38/29 ; 14/40 10/43 ; ; ;
[31]
Asia / Tran / Takab[31] 35/71 38/73 ; 14/73 11/66 ; ; ;
Asia / Iran / Bijar [31] 34/91 39/49 ; 14/43 10/10 ; ; ;
Asia/ Tran / Zanjan [31] 35/08 40/93 ; 14/53 13/80 ; ; ;
Asia / Iran /
s1a /lran 36/37 38/77 ; 15/06 12/40 ; ; ;
Hamedan([31]
Asia / Tran / Shiraz [103] ; ; 3/98 15/95 1125 0/13 13/76 ;
. . 43530 to 0/40 to 1720 to
. . 4 . .
Asia/ India [104] 65/50 2/%0 21/60 0/33 to 0/9
. 394410 2925t0 04Tt 146410 10/69 to 7M6t0 605 t0
0531 1t0 1/12
Affica / Morocco [95] 42/42 33/08 1/89 18/59 30/74 © 30/43 19/10
. N 357510 31007 to 1727 to 711 to 12/70 to
4/60 039 to 0/89 ;
Africa / Tunisia[96] 37/84 36/58 19/80 27120 © 27/43
America / Argenti
merica / Argentina 67/70 to ) 0/40 to 14/10 to ) 0/41 t0 0/99 5/25 to )
[105] 73/50 5/60 18/80 13/40
. 16/60 to 5125 to
. . . . 41 .
America / Uruguay [106] 18/61 0/41 to 0/99 13/40
. . BA0  2100t0 012t  17/10t0  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.

YAQ



