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Article Info ABSTRACT
Article type: Background and purpose: Considering the ever-increasing frauds
Research Full Paper

in honey production and the huge price difference between natural
honey and fed honeys and the lack of a national standard for it, a
laboratory study and investigation in order to determine the
Article history: physicochemical characteristics of the product with the aim of
gec?“’gd3 2239'84'22(;)2233 developing the production of a healthy product, according to the
cviseda: -0~ . . . .

Accepted: 27-8-2023 standard and informing the consumers is very important.

Materials and methods: Six authentication features including
sucrose, sugar before hydrolysis, fructose to glucose ratio, diastase,

Keywords: roline and hydroxymethyl furfural were tested. Also, the
p Yy Y Yy

Authenticity . .1 . ..

Natural honey parameters of humidity, free acidity and electrical conductivity,

Fed honey which have a great impact on the quality of honey, were measured.

Harvest time In this research, the effect of factors such as the type of region, the

Type of region type of feeding and the time of honey harvesting on the authenticity
factors of honey according to the Iranian standard has been
investigated.

Results: The results of the test on honey samples obtained from
feeding with sugar syrup showed that if a lower concentration of
sugar syrup is used (2 parts of sugar and 3 parts of water), only the
parameters of sucrose, sugar before hydrolysis, the ratio of fructose
to glucose and in some areas, proline were not in the permitted
range of the standard of natural honey. In addition, except for the
characteristic of sucrose, other characteristics did not have much
difference with the allowed amount. However, the amount of
sucrose in the best conditions was about 15%, which is much higher
than the standard limit (5%) of natural honey. On the other hand, by
changing the way of feeding and choosing longer periods of time
and fewer meals for the bees, the bees will be given the opportunity
to collect nectar and will do more processing on the honey. The
resulting honeys were called semi-fed honey, whose characteristics
were much closer to natural honey. The range of sucrose of the
samples of the second harvest varied in the range of 8.5-10.5% w/w,
and the ratio of fructose to glucose and reducing sugars were within

RS



the standard permissible range. Diastasis values were within the
standard range except in Golpayegan region; probably due to
geographical conditions and vegetation. Even though the amount of
proline was found to be lower than that of natural honey, it was
within the allowed standard range. According to the obtained
results, considering the best conditions in terms of sugar syrup
concentration, feeding method and harvesting time, sucrose
parameters, fructose to glucose ratio and in some cases, proline were
affected and their values were within the permissible limits of the
national standard and they are not recognized as the natural honey.
According to the obtained results, at least 12% of sucrose, at least
0.8 for the ratio of fructose to glucose, and at least 170 ppm for
proline were predicted in honeys fed with sugar.
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Figure 2- Preparation and collection of honey
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Table 1. Authenticity and quality characteristics of natural honey samples

cf Cfl ck2 Ckl Cg2 Cgl i,
(555 dos) 3,50
2.9+0.06° 3.3940.09¢ 5.88+0.11° 6.3240.15° 5.4140.11¢ 5.840.12° T
Sucrose (% w/w)
(535 Xoy3) sdasden 3 L3 a3
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Sugar before hydrolysis (% w/w)
<. |€ . 5 .
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The ratio of fructose to glucose
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0.498+0.003*  0.495:0.002°  0404+0.007°  0.40£0.01 0394£0.0013°  0.379:0.0014°  Electrical conductivity (ms/cm)
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Cgl: natural honey from Golpayegan region, first harvest, Cg2: natural honey from Golpayegan region, second
harvest, Ck1: natural honey from Khansar region, first harvest, Ck2: natural honey from Khansar region, second
harvest, Cfl: natural honey from Fars region, first harvest, Cf2: natural honey from the region Fars second harvest.
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Similar letters in each row indicate the absence of significant differences at the level (o = 0.05).
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Table 2. Authenticity and quality characteristics of sugar syrup feeding honey samples (1:1 ratio)

Af2 Afl Ak2 Akl

Ag2 Agl 3,

16.2+0.12f 18.7+0.09¢  17.45+0.11°  20.62+0.09°

27.07+£0.11%  31.65+0.11°

(535 o) a8
Sucrose (% w/w)
($os dee59) 5dosde 51 J3 43

61.59+0.8° 58.21+0.29°  61.94+0.14*°  57.38+0.13¢ 51.81+0.024 47.09+0.14¢ )
Sugar before hydrolysis (% w/w)

Sl @ 5 s
0.87+0.142 0.860.01° 0.80£0.01¢  0.79+0.007¢  0.76+0.013¢ 0.73+0.02f ’.—’*‘54{”5}’5 i
The ratio of fructose to glucose
&slals ol
11.08+0.13*  10.42+0.4° 8.07£0.11¢ 4.69+0.27¢ 4.760.07¢ 4.62+0.09f S

Diastasis activity

/kg) -
165.3243.6°  152.56£1.3°  198.38+3.4*  142.57+£7.5¢ 193.48+10.7°0  123.4249.2¢ (ML) sz

Proline (mg/kg)

dLsos Jeo -Saods
0.62£0.007°  0.59£0.04°  03£0.08¢  0.15£0.09"  1.11£0.09*  0.43£0.04

HMF (mg/kg)

el

14.1£0.16°  14.0£025>  13.1:028  133:02°¢  14.5:0.013%  15.240.014 .

Acidity (meq/kg)
14120220 14.6£027°  142£021°  14.6:024>  16.5£025%  14.95£0.28b (55 4002) b

Moisture (% w/w)
(ms/cm) S S oylis

0.198+0.003¢ 0.192+0.002¢ 0.213+0.007° 0.202+0.01° 0.394+0.0013* 0.218+0.0014° . .
electrical conductivity (ms/cm)

Sl dss AKT o il o V) s OGS aiee ol s AZ2 (Jsl cls ) s OGS aikee (ol wlss Agl
3 gy : g 83 :
Cmns Lo aalas gl andas AL o Cldls o V) s Sl gt adbaie gl adis AK2 (Jsl s V) s Ll ailets
— S = £ S S o Ee
3 e p V) S b a6 QJ&?}&ZAQ WJsl il )

Agl: nutritional honey from Golpayegan area ratio 1:1 first harvest, Ag2: nutritional honey from Golpayegan area
ratio 1:1 second harvest; Akl: nutritional honey from Khansar region, ratio 1:1, first harvest, Ak2: nutritional
honey from Khansar region, ratio 1:1, second harvest; Afl: nutritional honey from Fars region, ratio 1:1, first
harvest, Af2: nutritional honey from Fars region, ratio 1:1, second harvest.
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Similar letters in each row indicate the absence of significant differences at the level (o = 0.05).
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Table 3. Authenticity and quality characteristics of honey samples fed with sugar syrup (ratio 2:3)

Bf2 Bfl Bk2 Bkl Bg2 Bgl 35
BN
15.112£0.04¢ 17.20+£0.08° 14.78+0.10° 18.48+0.12° 18.55+0.14° 21.58+0.10*
Sucrose (% w/w)
e Sl s s
61.59£0.62>  59.16x0.81°  64.25:0.13*  60.61%0.16° 59.910.12¢ 57.11£0.14¢ Sugar before hydrolysis (%
w/W)
SA G555 s
0.88£0.015°  0.86x0.018"  0.81x0.007°  0.79:0.008" 0.800.01° 0.7920.02° The ratio of fructose to
glucose
Sl b
13.98+0.16° 12.47£0.11¢ 14.96+0.21* 12.83+£0.38° 7.75+0.07¢ 6.47+0.1¢ . . .
Diastasis activity
Ao
178.1248.62° 173.93+7.320 226.73+5.42* 183.65+8.5% 214.45+11.7* 153.92+10.27¢ .
Proline(mg/kg)
dlshoss S S5k
0.95£0.08° 0.84£0.04° 0452004 0.31£0.05¢ 0.45£0.08" 0.15£0.04¢ DA S S
HMF (mg/kg)
el
15.1£0.26* 15.2+0.35* 11.5+0.22¢ 11.4+0.18° 12.4£0.012¢ 12.2+0.016°¢ L
Acidity (meq/kg)
15.0£0.32* 15.2+0.25* 13.8+0.25" 14.1£0.34° 13.9+0.14° 14.6£0.18 . aate
Moisture (% w/w)
S glas
0.235£0.003*  0.231x0.004*  0.225:0.006™  0.212£0.004°  0.222:0.0011°  0.2190.0010" Electrical conductivity
(ms/cm)
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Bgl: Nutritional honey from Golpayegan region ratio 2:3 first harvest, Bg2: Nutritional honey from Golpayegan
region ratio 2:3 second harvest; Bk1: nutritional honey from Khansar region ratio 2:3 first harvest, Bk2: nutritional
honey from Khansar region ratio 2:3 second harvest; Bfl: Nutritional honey from Fars region ratio 2:3 first
harvest, Bf2: Nutritional honey from Fars region ratio 2:3 second harvest.
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Similar letters in each row indicate the absence of significant differences at the level (o = 0.05).
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Table 4. Authenticity and quality characteristics of fructose syrup feeding honey samples

Df2

Dfl Dk2 Dkl Dg2 Dgl Y
L
2.88+0.3° 3.19+0.18° 2.88+0.17° 2.36%0.15¢ 4.15+0.122 4.33+0.142
Sucrose (% w/w)
(S350e3) s 5l 3 xS
741320320 7391x071¢  79.570.19"  78.69£02° 7471013 T449:0.15°  Sugar before hydrolysis
(% by weight)
S 4 558555 s
L010.017  0.98+0.014*  0.96:0.07°  0.96+0.09¢ 0.97x0.05°  0.97:0.07°  The ratio of fructose to
glucose
bl Sld
458038%  431£0.71°  2.59+035¢  2.47+0.28¢ 5.04£0.17° 3.840.1¢ T
Diastasis activity
b : b Han
151.39+7.6 147.31£5b 174.4£9.42 136.10+7.7° 142.8+8.7° 145.8£11.37 .
Proline (mg/kg)
l . st Jas mSsodes
14.22+1.18° 13.32+1.14° 19.16£1.42 20.96+1.052 12.28+0.07¢ 12.72£0.03%
HMF@mg/kg)
ol
9.5£0.46° 9.4+0.42 8.1+0.24¢ 7.5+0.114 8.74£0.011° 8.2+0.017¢ L
Acidity (meq/kg)
Casbs
14.8+0.62° 14.9+0.35% 13.9+0.45¢ 14.5+0.30° 15.3+0.152 15.5+0.162 .
Moisture (% w/w)
S s
0002 106£0.003°  0.096+0.006¢  0.0890.014¢ 0.125%0.00110 00015 ~ i
0.105 VD= FO=0. WETEL. o=V 0.111 electrical conductivity
(ms/cm)

4% Jos DK 55 coils 5 OIS ailats 5585 3 Lo 405 Jos DE2 (Il il OGS ailats 545755 L o w0 Ji5 s :DgI
adato 598555 Lo 4 dn5 s DFL s s JLilss adlane 55853 Lot 0 dis Jous : DR2 gl ol 5Ll p ailate 5585 5 L o

033 S )b adlate 58553 Ledd 4dss e DI2 sl il
Dgl: fructose-fed honey from Golpayegan region, first harvest, Dg2: fructose-fed honey from Golpayegan region,
second harvest, DK1: fructose-fed honey from Khansar region, first harvest, DK2: fructose-fed honey from
Khansar region, second harvest. DF1: fructose nutrition honey of Fars region, first harvest, Df2: fructose nutrition

honey of Fars region, second harvest.

Asb e (0= 0 00) JLJ;—\CEMﬁ)bJ'uJU:;'-\ S5 pde om0l sy o wlie Gy

Similar letters in each row indicate the absence of significant differences at the level (o = 0.05).
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Table 5. Authenticity and quality characteristics of semi-nourished honey samples

Ef2 Efl Ek2 Ek1 Eg2 Egl iy
L
9.48+1.13¢ 10.5+1.02° 7.6+0.174 10.52+0.15° 10.11£0.12>  11.85+0.142
Sucrose (% w/w)
FAESEWNSI I Nt
66.4£0.52°  64.07:081°  69.86£0.19°  66.84£02°  66.40.13°  64.07£0.15°  Suear before hydrolysis (%
W/W)
0.94£0.018  0.92£0.012%*  0.9+0.07°  0.88+0.09¢  0.9+0.05°  0.89+0.07¢ > A 3SR e
The ratio of fructose to glucose
bl Sld
14.54+0.56°  13.18+0.88° 15.4+0.352 13.08+0.28°  10.17+0.174 8.55+0.1¢ . . .
Diastasis activity
c d b d ’ c ;;:JJJJ,
214.9+8.63¢  183.78+8.22 247.5£9.42° 187.81+7.7 266.72£8.7*  211.62%11.37
Proline (mg/kg)
1.38£0.1° 0.89+1.4 o S S
.38%0. 15.23+0.14° .89+1.4¢ 1.19£0.05¢ 0.9+0.07¢ 0.89+0.03¢
HMF@mg/kg)
ol
10.6£0.26°  10.2£0.44>  9.8£0.24°  10.4:0.11°  11.4£0.011*  11.5£0.017* .
Acidity (meq/kg)
15.7£0.42 . b . o
70,42 15.5+0.252 14.2+£0.45% 14.6£0.30 13.9+0.15¢ 14.1£0.16% .
Moisture (% w/w)
S s
0.359+0.009°  0351:0.002°  0.231%0.006"  0.20240.014>  0.239:0.0011°  0.225+0.0015"

electrical conductivity(ms/cm)

ol 4 dss aey Jos :EK1 s> Sl QLIS wilas ol 0035 aa Je Bg2 (Jsl il QLIS il ol 4085 das s Egl

Ef2 (sl ctls o)l adlaie o 4ds5 aeg Joes (EFT ops cotils 1 jLil s adlate o i aog Joe BK2 (Jol s 5Ll ailaie

3 Sls el il ol AR des fus

Egl: semi-fed honey from Golpayegan region, first harvest, Eg2: semi-fed honey from Golpayegan region, second

harvest, EK1: semi-fed honey from Khansar region, first harvest, Ek2: semi-fed honey from Khansar region, second

harvest, EF1: semi-fed honey from Fars region, first harvest, Ef2: semi-fed honey of Fars region, second harvest.
Al e (0= 050 0) Jlez| c]a,ﬂ 23005 gme Bl 5y plde atias LIS Cisy 5o alie iy

Similar letters in each row indicate the absence of significant differences at the level (o= 0.05).
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Table 6. Types of sugars in honey sample
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Figure 2. Chromatogram of sugars of honey samples: natural (a), sugar syrup feeding (b) and
fructose syrup feeding (c)
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