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Table 1- Mean comparison of moisture, soluble solids, acidity, pH, electrical conductivity and ash in samples

Samples Moisture Soluble Acidity pH Electrical Ash
(wiw) solids (meqg/kg) conductivity (wiw)
(%) (ms/cm)

Milkvetch 16.8+0.48¢ 80.36£0.55°  38.47+0.13°  6.11+0.008" 0.74+0.1° 0.6+0.01°
Jujube 17.21+0.28>  83.14+0.27%  39.30+0.45% 6.65+0.02? 0.84+0.018? 0.73+0.022
Thymes 16.11+0.16%  78.78+0.18°  38.04+0.73°  5.46+0.035¢ 0.61+0.008° 0.47+0.008°
Orange blossom 25.03+0.758  70.20+£0.02¢  35.89+0.3¢ 3.86+0.007¢ 0.29+0.01¢ 0.19+0.02¢
Multi flower 17.75+0.41°  80.21+0.12°  37.25+#0.19°  5.25+0.01¢ 0.5+0.17¢ 0.37+0.04¢

The values of different letters in each column have a significant difference (P<0.05)
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Table 2- Mean comparison of reducing sugar before and after hydrolysis, sucrose and fructose/glucose in

Samples Reducing Reducing Sucrose Fructose/Glucose
sugar before sugar after (wiw)
hydrolysis hydrolysis
(w/w)

Milkvetch 57.27+0.44°  64.63+0.44Y  6.99+0.22° 0.88+0.03¢
Jujube 52.26+0.79  61.36+1.14%  8.94+0.212 0.81+0.05¢
Thymes 68.36+0.95¢ 73.73+0.9° 5.10+0.14¢ 1.29+0.18°

Orange blossom 70.73+0.79¢  74.27+0.64*  3.37+0.17° 1.88+0.162
Multi flower 66.56+1.52°  72.66+1.28¢ 5.8+0.23° 1.032+0.12¢

The values of different letters in each column have a significant difference (P<0.05)
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Table 3- Mean comparison of Hydroxymethylfurfuran, Diastase and Proline in samples

Samples Hydroxymethylfurfural Diastase Proline
(mg/kg) (3] (mg/kg)
Milkvetch 54.22 +9.6° 2.65+0.75¢  150.28+0.78°
Jujube 49.66+2.27° 2.05+0.92¢ 161.2+0.74¢
Thymes 41.47+3.07° 4.9+1.36° 191+1.39°
Orange blossom 23.15+1.27¢ 8.32+1.15? 224.6+2.48%
Multi flower 39.45+2.8° 6.72+0.7° 183.42+0.9°

The values of different letters in each column have a significant difference (P<0.05)

Lads gad yo Cudd geu 00338 slaal 3 gaus yieulS g yadie (SaS (uSilis duwslie —Y Jgua
Table 4- Mean comparison of Mold, Yeast and Sulfite Reducing Clostridium in samples

Samples Mould(cfu/g) Yeast (cfu/g) Sulfite Reducing Clostridium
(cfu/g)
Milkvetch 2.2x10'6.72 <10? Negative?
Jujube 2.2x10%+2.72 <102 Negative?
Thymes 1.9x10%+ 3.8% <102 Negative?
Orange blossom 1.3x10'+3.6" <10? Negative?
Multi flower 2.3x10%+5.52 <10? Negative?

The values of different letters in each column have a significant difference (P <0.05)



WY

e (295500 9 lord (K03 (o Shg 2 (2LS eliie 30

Jsd BB aa 5o codl s suiSebial slaa g S
(YN LK 5 K 6LL) wunaly 13

29058 (Sagll
£ dsun 9 Jue sl Gaa (oSue (Sl ol

SlGT Jese slad oad o yeis SSGlae e sael

S dauis slinl a1l Gl3ae 5 caal 80 s Gy Lo gae su

Joloe wolaslse wmsshs) (olasds (S50 Lo S5
CA..LA-M.] ‘:)J‘Sl...u <‘):u.uSL~L 4&}.&” CJ..{‘M <pH <‘L‘L~.3..\:u.u‘
(Cloog 8 Josdosddsie oS suun S 4 5538558
59 el o Jese sladisa alS Lane o
oS 5 et (SS) (5% slaShs Sl
Gl Juue alSlaie o (codl o o€ slal sla

Olore ol su g Ao Lads gad alad Ho cudl guw sunS
Lade & CGuwly Joe slagiss osSee (Sosll
saaline LA sad G Sl dae WAL 5 suss alS
SIS (YL b afias (A (P>)00) ais
o SS(veccfulgr b gie) s5lsa sladssye w
5 Bu S Gisled 1y (YE cfulgr b sic) lajyeds
S e L s 5o cndl g oS clhial a g S
sla S5y wlllae haen (Vo005 5 L)
JUG 3 5548 50 a8 Jeue L5a3 0 (555 (oS
5 eSS edlsa gladdsre S ula glas

st sueleiusa e o was b ool sagn
Gla S5y el Ho ssase slas,lulinl ssdige
oo o A Late & a5 b e abians S
BB sgan Guanl Ho 5 A8 18 s SO0
ALELEL b g0 slassllind 5o (S5 58 Jss

oS 18 LIS ae e (slads gad

ouldicul 3y 90 aalio

ARLEARN] ‘6‘}‘)‘9‘.&5 JL@% C;J“}J AYaoe (6‘}‘)\9\.‘5&5 MUJL«OT

slacha 3y s sundinn 5 gl ganb S sia Jeue 658 50 (A SLOLIATAE ¢ a WLTWA 5 o Laed (o sl
Noo—\1V ‘(Y) Yo 4@‘:}.& c:gtu.a

5 aole Gollind AYAY Jlos 5o slose S 5o ol Joue ol 58 ol ouusn AYAE d LIS 5, ¢ (SE sala
LAY (VF) 0V ¢ plie bl 5 o sle dolilnd . Calids

e Juue (So3551555 Hl8) 5 (oliand o5 sla (S5 aamlie ATAE ¢ a s d) ¢ Ssale (Folio a3 Sl @ (530,

a5 e dilaie sla Juue SLIS 5 pliandi 5508 olue sad oL 5 aenlie AYAV 1 5ad Ghasen 5 5 ¢ Gad
oV-1A ‘(Y)i ‘C)‘)ﬁ‘ LS:?‘A'& @tu.a K) ‘A}LQ GLA U':‘."AJ‘E 4.1_;0 alise JJ_.Aj B sady

x‘:j.a &y “AJ.A (éJ‘)g ‘LJ.a.u.C.)LJ.a.u.C‘)Je:\J ‘5‘.& aJJJT‘)ﬁ OLAJJJLﬁJJ‘J ‘u__".:\.i; QQ‘J.A Zu_}LoJJJA..A‘_tAl% gt\s AYay ce L;A.:Z-LA
.YV_YO ttﬁl.A S:\.A‘)j J.A.:L:\ ‘d\" ‘-:J‘Af .(‘_J.A_LI.C JJ:‘-.':) ‘)A:) K] C)MAS:\‘ bl—lj.l

sl b Juue g5 din ol 508 allT 5 LLL as cnllad AYAY O (Sl sas 56 (oLt 5 o G s b (el



WA Jlo /Y ojless Yo als [ plie mlus slajimgh 4 pis ol WYY

El-Haskoury R, Kriaa W, Lyoussi B and Makni M, 2017. Ceratoniasiliqua honeys from Morocco:
Physicochemical properties, mineral contents and antioxidant activities. Journal of Food and Drug
Analysis Article in Press.

Codex Alimentarius, 2001. Codex standard for honey, 12-1981:1-8.

Algarni A., Owayss AA and Mahmoud AA, 2016. Physicochemical characteristics, total phenols and
pigments of national and international honeys in Saudi Arabia. Arabian Journal of Chemistry 9:114-120.

Habib HM, Al Megbali FT, Kamal H, Souka UD and Ibrahim WH, 2014. Physicochemical and biochemical
properties of honeys from arid regions. Food Chemistry 153: 35-43.

AOAC, 2005. Official methods of analysis of the association of analytical chemists international, 18"
edition, Gathersburg, MD U.S.A.

Batista de souse JM, Leite de Souza E, Marques G, Benassi MT, Gullon B, Pintadu MM and Magnani M,
2016. Sugar profile, physichochemical and sensory aspects of monofloral honeys produced by different
stingless bee species in Brazilian semi-arid region. LWT-Food Science and Technology 65:645-651.

International Organization for Standardization (1SO), 2008. Microbiology of food and animal feeding stuffs-
Horizontal method for the enumeration of yeasts and moulds- part2: colony count technique in products
with water activity less than equal to 0.95, ISO N0.21527-2:2008

Gomes S, Dias LG, Moreira LL, Rodrigues P and Estevinho L, 2010. Physicochemical, microbiological and
antimicrobial properties of commercial honeys from Portugal. Food and Chemical Toxicology 48:544-
548.

Biluca FC, Braghini F, Gonzaga LV, Oliveira Costa AC and Fett R, 2016. Physicochemical profiles,
minerals and bioactive compounds of stingless bee honey (Meliponinae). Journal of Food Composition

and Analysis 50:61-69.

Khalfy R, Goli SAH and Behjatian Isfahani M, 2016. Evaluation of physical and antioxidant activity of 10
different botanical honeys. Journal of Food Science and Technology 51(13): 51-63 [In Persian].

Silvano MF, Varela MS, Palacio MA, Ruffinengo S and Yamal DK, 2014. Physicochemical parameters and
sensory properties of honeys from Buenos Aires region. Food Chemistry 152:500-507

Manzanares AB, Garcia ZH, Goldon BR, Rodriguez ER and Romero CD, 2014. Physicochemical
characteristics of minor monofloral honeys from Tenerife, Spain. LWT-Food Science and
Technology55:572-578.

Bertoncelj J, Golob T, Kropf U, and Koro$ec M, 2011. Characterisation of Slovenian honeys on the basis of
sensory and physicochemical analysis with a chemometric approach. International Journal of Food
Science and Technology 46: 1661-1671.

lurlina MO and Fritz R, 2005. Characterization of microorganisms in Argentinean honeys from different
sources. International Journal of food microbiology 105:297-304.



WY s (29,500 9 2losd (3d s Shy p (LS clide 13U

Journal of Food Researches/vol.30 No.1/ 2020/pp 113-124
https://foodresearch.tabrizu.ac.ir

Effect of floral origin on the physicochemical and microbial characteristics
S Belgheisi”

Received: November 5, 2018 Accepted: April 8, 2019
YInstructor, Department of Food Science, Halal and Agriculture, Faculty of Food Science and
Agriculture, Standard Research Institute, karaj, Iran

Introduction: Honey is one of the most economically important bee products (Apismellifera) that
is produced as a natural chemical from plants. Honey quality is mainly determined by its
physicochemical and microbial properties, and the physicochemical properties of honey are
specified in national and international standards. Honey ripening, harvest season, production and
processing methods, climatic conditions, storage time and storage location and source of nectar
(single or multiple flowers) have important effects on the quality, composition and biochemical
properties of honey. These factors can have different physico-chemical properties. The main
properties of honey are moisture, electrical conductivity, ash, reducing and non-reducing sugars,
acidity, diastatic activity, hydroxymethylmorphoreal and proline content. In other words, the
standards of honey in terms of microbial and health contamination of this product are deficient. In
fact, many studies have been reported on the physicochemical properties of honey, but studies on
microbial contamination are scarce. In this study, physicochemical properties (moisture, acidity,
pH, soluble solids, diastase activity, electrical conductivity, ash, reducing sugars before and after
hydrolysis, fructose to glucose ratio, sucrose, proline and hydroxymethylmfurfural), and microbial
properties ( Mold, Yeast, and sulphite reducing Clostridium) in 30 honey samples of different plant
origin (Milkvetch , Jujube, Thymes, Orange blossom, Multi flower) were analysed and compared with
the Codex standard in order to classify different honeys and to specify the characteristics of each
honey.

Material and methods: In this study, 30 samples of honey with different plant sources (24 single
flower and 6 multi flower) produced by Karnica bee were collected from Alborz province with the
assistance of the Ministry of Agriculture's Ministry of Agriculture during 2017-2018. For this
purpose, 10 beekeepers were selected from the Alborz Agricultural Jihad Organization. Honey
samples were then harvested by random sampling and packed in glass bottles (500 g) and stored
at -18°C in the dark until the test. Physicochemical properties (moisture, soluble solids, pH, acidity,
electrical conductivity, ash, reducing sugars, sucrose, fructose to glucose ratio, diastatic activity,
hydroxymethylfurfural and proline) and microbial properties (Mold,Yeast, sulphite reducing
Clostridium) were evaluated from various plant sources (Milkvetch , Jujube, Thymes, Orange blossom,
Multi flower) and compared with the characteristics defined in the International Codex Standards.
Results and discussion: There was no significant difference in soluble solids content of Milkvetch
and Multi flower samples (P>0.05). While other samples showed significant differences (p
<0.05).Honey samples beside the highest soluble solids and Orange blossom honey had the least
soluble solids. The amount of soluble solids is related to the amount of sugar in honey and is an
important indicator in the diagnosis of fraud. There was a significant difference between pH and
acidity in different honey samples of different plant origin (P<0.05). Orange blossom had the lowest
pH and acidity and the honey had the highest pH and acidity. High acidity is the indicator of
fermentation of sugars to organic acids. Electrical conductivity was significantly different in honey
samples of different plant origin (P<0.05). The electrical conductivity of Jujube was above the
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permissible limit (0.8 ms/cm) and other samples were within acceptable range. The electrical
conductivity of Jujube was higher than the permitted limit (0.8 ms/cm) and other samples were
within acceptable range, indicating that the honey samples were rich in flower pollen. Ash content
in honey of different plant origin was not significantly different (P> 0.05). The amount of ash was
related to total minerals in honey and it was dependent on environmental, geographical and
vegetative conditions. There was a significant difference in the amount of sugars before and after
hydrolysis of the studied honey samples (P<0.05). Orange blossom honey had the highest and the
Jujube honey had the least amount of reducing sugars. The Orange blossom hony had the lowest
sucrose content and the Jujube honey had the highest sucrose content. Sucrose content of Milkvetch,
Jujube, Thymes, Orange blossom, and Multi flower honeis was exceeded as specified in Codex
standard (maximum 5%). Fructose to glucose ratio was not significantly different in Milkvetch, and
Jujube honeies (P>0.05), while the other samples had significant differences (P<0.05). The ratio of
fructose to glucose was lower than the standard level (0.9) in Milkvetch, and Jujube honeies. The
results show that Orange blossom honey with higher fructose to glucose ratio has fewer tendencies to
crystallization than other types of honey. Sucrose content in Milkvetch, Jujube, Thymes, and Multi
flower honey samples exceeded the International Standard Codex limit (maximum 5%) (Codex
2001) and may be indicative of honey bee feeding or premature harvesting. Hydroxy methyl
furfural content was not significantly different in Milkvetch, and Thymes honeis (P>0.05), while
other samples showed significant differences (P<0.05). In all honey samples with the exception of
Orange blossom the levels of hydroxymethylfurfural were higher than the maximum (40 mg / kg).
Diastatic activity of the up and down specimens were not significantly different (P> 0.05), while the
other samples had a significant difference (P<0.05). Samples of Astragalus, Quercus, Thyme and
Multi flower had lower diastase activity than standard (minimum GO 8) and only the samples of
spring honey were within acceptable range. Proline content in honey samples of different plant
origin was significantly different (P<0.05). Honey samples except of Milkvetch, and Jujube honeis
had the proline content within the allowed range (minimum 180 m /kg). The amount of mold, and
yeast in the analyzed honey samples was generally low, and the amount of sulphite reducing
Clostridium was negative in all samples. Microbial contamination of honey samples was not
dependent on plant origin and no significant differences were observed between the samples.
Conclusion: The physicochemical properties (moisture, soluble solids, acidity, pH, electrical
conductivity, ash, sucrose, fructose to glucose ratio, hydroxymethylfurfural and proline) were
dependent on the plant origin of the honeycomb but, the microbial properties (Mold, Yeast, and
sulphite reducing Clostridium) was not dependent on the origin of honey. Based on the results, it is
recommended to review the standards regarding the physicochemical properties of honey with
regard to its plant origin and to determine the acceptable limit standards for each of the attributes, to
consider the origin of honey samples.
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