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ABSTRACT  
 

The authenticity of honey bee is great importance for commercial and health reasons. Adulteration of 
honey bee with cheaper sweetening materials has been used. The objectives of this study were: 1) To evaluate  
the quality of  honey bee according to physicochemical characteristics, 2) To estimate the transmission property 
of prediction of honey using visible laser technique, and 3) Possibility of adulteration of honey bee according to 
high transmission intensity of laser beam through Clover honey bee. Helium-neon (He-Ne) laser in the visible 
light with wavelengths 632.8 nm, with power 8 mw, beam diameter 1 mm and model of 05-LHP- was used to 
measure high transmission intensity, also physical and chemical properties were measured. The obtained results 
were as the following: 1) the increasing transmission intensity more than 3520 lux which ranged (4870 – 6980 
Lux), the additives of honey bee may be water or sugar solution. While, when the transmission intensity ranged 
(3570 – 4120 Lux), the additives of   honey bee may be glucose honey. But, the decreasing transmission 
intensity less than 3520 lux which ranged between (3440 – 120 Lux) and (2440 – 85 Lux) the additive of clover 
honey bee may be starch suspension or black honey. 2) the physicochemical properties of Clover honey bee was 
inside standard limitation., 3) from image microscopic of pollen which found in the honey, was indicated that 
honey bee has pollen of Clover plant.  So, Clover honey bee was pure honey .and 4) The transmission intensity 
method using visible laser for predicting adulteration type of clover honey bee   is considered faster and more 
accurate method. 
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Introduction 
 

Nelson (1987) showed that pollen loads are collected using pollen traps and the value of harvested 
pollen may be added also to a beekeeper’s gross income. 

Gupta et al. (1992) showed that thermal processing increases the HMF (Hydroxy methyl furfural) content in 
honey, also affects the physicochemical characteristics and sensory quality. As well as   the color of honey bee 
was significantly affected by the storage temperatures and period, with a maximum of deterioration at a storage 
temperature of 40 ºC. However, evaluation of honey samples stored for six months showed comparatively 
higher overall sensory score for unheated honey stored at 5 ºC. 

Gonzalez  et al. (1998) showed that honey has a wide range of applications in the food industry. 
Because of its nutritional value and unique flavor, the price of natural bee honey is much higher than that of 
other sweeteners, such as refined cane sugar, beet sugar, and corn syrup.  

Khalifa and Arify (1999) reviewed that the sugar content is one of the basic parameters for the 
evaluation of the honey quality. Honey contains the most widely spread glucose, fructose and sacharose in 
following percentages: 31.3, 38 and 8%, respectively. The variety of components in honey bee is an important 
criterion for quality and it is related to some significant particularities of the corresponding sample.  
           Sivakesava and Irudayaraj (2000) showed that depending upon the concentration; this technique Fourier 
transform infrared (FTIR) Spectroscopy can quantitatively and simultaneously detect all liquid sugar 
compounds in a sample with the help of attenuated total reflectance (ATR) accessory. The combination of mid-
infrared spectroscopy and multivariate statistics for determining glucose, fructose, and sucrose in aqueous 
mixtures was investigated Calibration methods developed with PLS and PCR gave an average standard error of 
calibration values of 0.18 and 0.21% (w/w). The values of correlation coefficient were generally satisfactory (R2 
= 0.9) for all calibrations. 

Karabournioti  and Zervalaki (2001) showed that HMF and diastasis number have been widely used 
both to predict honey freshness and to evaluate its quality upon treatments such as overheating, storage abuse, 
and adulteration with syrup. 

Bogdanov and Martin (2002) reported that the Egyptian honey decline in foreign markets, because of 
the fraud in the local market, having fallen power production from 70 to 5 kg only, and explains some of the 
experts the reason for this decline, that the fraud that occur honey, occur because of lack of control over the bee 

http://www.sciencedirect.com/science/article/pii/S1658077X12000355
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keepers, and the absence of awareness among consumers. There are different ways to honey fraud by adding 
honey sugary solutions, including: fraud using add corn sugar syrup, the sugar solution of sucrose, the sugar 
solution of trade glucose, as well as add the invert sugar solution, the molasses, and water. There is some 
indicators that are used for the detection of adulteration of honey (add sugar) such as enzyme activity, the value 
of HMF, ash, electrical conductivity, and content of proline. 

Chu et al. (2003) reviewed a laser which produces light by itself is technically an optical oscillator 
rather than optical amplifier as suggested by the acronym. It has been humorously noted that the acronym 
LASER, for "light oscillation by stimulated emission of radiation", would have been more correct. With the 
widespread use of the original acronym as a common noun, actual optical amplifiers have come to be referred to 
as "laser amplifiers", not with standing the apparent redundancy in that designation. 

Comettot et al. (2003) mentioned that the content of invert sugar (glucose + fructose) should not be less 
than 60% and that of sucrose not more than 5%. The addition of glucose - fructose syrup to herbal honey results 
in a drastic increase of the oligosaccharides to 27.6%, while the presence of iso sweet in honey does not result in 
a significant difference in the percentage of the oligosaccharides. They are in the same range as that of 
unadulterated honey. The addition of sweeteners to honey led to increases the water content of 18 - 19%, which 
falls within the standards for quality of honey.  

Von der Ohe et al. (2004) showed that the nectar honey always includes numerous pollen grains 
(mainly from the plants species foraged by honey bees) and honeydew elements (like wax tubes, algae and 
fungal spores) that altogether provide a food fingerprint of the environment where the honey comes from. 
Besides, pollen analysis provides some important information about honey extraction and filtration, 
fermentation, some kinds of adulteration and hygienic aspects such as contamination with mineral dust, soot, or 
starch grains. 
            Conzalez et al. (2005) that reported the honey composition depends on its type and origin. Honey 
contains mono saccharides, macro- and micronutrients, antioxidants, free amino acids, organic acids, vitamins, 
enzymes and minerals .The content of these components varies in different sorts of honey. Sometimes 
sweeteners are added in industrially produced honey, which compromises its quality, as all unfamiliar 
substances added to honey falsify its quality. 

Cabañero et al. (2006) reviewed Liquid Chromatography Coupled to Isotope Ratio Mass Spectrometry 
(HPLC-IRMS): The new procedure has advantages over existing methods in terms of analysis time, sensitivity, 
lack of sample preparation, reduced consumption of reagents, and simplicity of the operative procedure. In 
addition, it is the first isotopic method developed that allows beet sugar addition detection in honey bee. 

Naab et al. (2008) stated that the physicochemical parameters of natural honeys, such as moisture, 
sucrose, hydroxyl methyl furfural (HMF) contents, protein content, insoluble matter, diastase, acidity and 
specific conductivity are strictly defined and constitute the quality indicators which characterize individual 
honey varieties.  

Lawal et al. (2009) reviewed that honey is composed of sugars, mainly monosaccharide, (about 80 and 
95% of dry weight) such as fructose and glucose. 

Gallina et al. (2010) showed that water content in honey is important first of all because it affects its 
storage potential. While nectar or honeydew is processed by bees into honey its water content drops from the 
initial 80– 85% of total weight of the product to 16–20%. A number of factors influence the final value of that 
parameter in honey produced by honeybee colonies, such as low air humidity, medium abundance of nectar 
flow, good colony strength and ventilation of the beehive A water content below 17% prevents fermentation and 
guaranties good honey storage, regardless of the count of osmophilic yeast (Saccharomyces spp.) present in the 
product. 

White (2011) showed that the Lasing transitions are known from over 100 μm in the far infrared to 
540 nm in the visible. Since visible transitions at wavelengths other than 633 nm have somewhat lower gain, 
these lasers generally have lower output powers and are more costly. The 3.39 μm transition has a very high 
gain but is prevented from lasing in an ordinary He-Ne laser since the cavity and mirrors are lossy at that 
wavelength. The best-known and most widely used He-Ne laser operates at a wavelength of 632.8 nm in the red 
part of the visible spectrum.  

Nikolova et al. (2014) showed that an aims in exploring the possibilities of fluorescent spectroscopy 
for quality control of honey, particularly to distinguish types of honey and to distinguish the natural honey from 
that with artificial additives - sweeteners.  The honey samples have been excited with light-emitting diodes 
(LEDs) emitting in the interval from 375 to 450 nm. Fluorescence spectra of all investigated honey samples 
have the pеаk at ʎ = 490 nm, and for some honey samples with iso sweet an additional one at ʎ = 505 nm. The 
ratio I425/I375 of the peak intensities of fluorescence spectra can be used for differentiation between natural 
honeys (from 1.07 to 3.35) and honey with sweeteners and honeydew About (greater than 4).  

Roman (2006) showed that pollen is the sole protein food of a honey bee colony harvested by bee 
foragers in their natural environment. Presence of pollen in the nest is a prerequisite for normal colony growth 

http://en.wikipedia.org/wiki/Optical_amplifier
http://en.wikipedia.org/wiki/Nanometre
http://en.wikipedia.org/wiki/Visible_spectrum
http://www.sciencedirect.com/science/article/pii/S1658077X12000355
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and development of the brood. Brood rearing is a major factor in apiary production and is affected mainly by 
feeding on pollen and nectar. 

QileiGuo et al. (2015) mentioned that through high performance liquid chromatography (HPLC), syrup 
content correlated linearly with the height of the characteristic peak of syrup under different slope in two ranges 
2.5–7.5% and 10–100%, respectively. This new HPLC method for honey adulteration detection was further 
applied in an authenticity inspection on more than 100 commercial honeys. In addition to the improved accuracy 
of honey adulteration detection, the proposed HPLC method was simple, low cost and easy practice for honey 
product quality control by government department considering the popularity of HPLC device and technology. 

The objectives of this study were: 1- To determine physical and chemical properties of Clover honey 
bee, 2- To estimate the optical properties of Clover honey bee using visible laser technique, 3- To evaluate the 
quality of Clover honey bee according to physicochemical characteristics, and 4- Possibility of prediction 
adulteration type of honey bee according to high transmission intensity of laser beam through Clover honey bee. 

Materials and Methods 

Sample Preparation: 
The total numbers of honey bee samples (Clover variety) were obtained from Department of Plant 

Protection (Honey bee section), Faculty of Agriculture – Cairo University and were analyzed the physical and 
chemical properties in the Research Central laboratories (Food Safety Laboratory), Faculty of Agricultural  , 
Cairo University. While, the transmission  property of honey bee were measured at the  laboratory of laser 
Application in Agriculture Engineering at the National institute of laser Enhanced Science (NILES), Cairo 
University, during season of (2013-2014),to predict adulteration of honey using transmission intensity through 
Clover honey bee.  
 
Measurements  
Physicochemical analysis. 

 Samples were analyzed for pH, free acidity, electrical conductivity, ash content, insoluble matter, 
diastase activity, hydroxyl methylfurfural (HMF), moisture content, glucose, and fructose according to 
following procedure. The Physicochemical analysis of clover honey bee was illustrated in Table (2). 

 
pH value: 

 The pH was measured in asolution of 10g of honey in75mL ultra pure water (CO2 free) with a pH 
metre (Sension1HACH  Portable case, U.S.A), (AOAC,1990). 

  
Free acidity: 

 Free acidity was determined by titration with 0.05mol/L NaOH to pH 8.3. Honey samples were 
homogenized in a water bath and filtered through gauze, prior to analysis. Ten grams of honey were then 
dissolved in 75 mL of distilled water, and alcoholic solution of phenolphthalein added. The solution was titrated 
with 0.05mol/L NaOH. Acidity was determined as 10 times the volume of NaOH used in titration. The results 
were expressed as mill-equivalent of acid per kg of honey (AOAC, 1990). 

 
Electrical conductivity: 

 Electrical conductivity was measured at 20 oC in a 200g/L solution of honey in ultra pure water with 
conductimeter (Sension5 HACH Portablecase, USA)and the results were expressed as mS/cm ( International 
Honey Commission, 2009 ). 

 
Ash content: 

 The ash content was determined by placing 3g of honey samples in acrucible in amuffle furnace and 
heating at 640 oC for 6hrs.Measurements of ash were done in triplicate and the mean was expressed in g/100g 
(AOAC,1990). 

 
Insoluble matter: 

 Insoluble matter determined according to (International Honey Commission (2009) procedure .Results 
were calculated from the following equation. 
% Insoluble Mattering = g/100g (m)/(m1)x 100 
where, m is the mass of  dried insoluble matter, m1 is the mass of the honey taken. 
 
Diastase activity: 

 The diastase activity was measured using the Phadebas method for a-amylase. Phadebas is a synthetic 
reagent which produces a blue colour when it is hydrolysed by the diastase. The absorbance at 620 nm is 
directly proportional to the diastase activity in the honey sample. (International Honey Commission, 2009 ). 

http://www.sciencedirect.com/science/article/pii/S0308814614014113
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Hydroxymethylfurfural (HMF) content 

Hydroxymethylfurfural(HMF) was determined after clarifying samples with Carrezreagents and the 
addition of sodium bisulphate (AOAC,1990). Absorbance was measured at 284 and 336 nm. (HITACHIU-1900, 
Japan) and results were expressed as mg/kg. 

 
Moisture content: 

 The moisture content was measured based on there fractometric method (AOAC,1990) . Measurement 
was done using  an Abbe refractometer (RMI/RMT Model Optech Optical Technology). 

  
Glucose and fructose: 

 The sample analysis was done according to (International Honey Commission (2009) procedure. The 
determination of glucose and fructose were performed with a Shimadzu Class VP (LC-10ADVP) high-
performance liquid chromatography equipped with aconductivity detector (CDD-10AVP). Flow rate was 
0.8mLmin-1, at30oC. These parathion was performed by using aTSKODS-120T,5mm 4.6x250mm(LKBBromma 
Sweden) model column.The solution was filtered through a0.45mm Technochroma syringe filter, collected 
invials and storedat 4 oC until furtheranalysis.Acalibration curvewas made for each sugar using standard 
solutions of different concentrations. Sugars were quantified by comparison of the peak area obtained with those 
of standard sugars. 

 
Reducing sugars and sucrose: 

Reduction of sugar was carried out using the Layne-Enyon method. 2.6 g of honey were weighed and 
then transferred to a 500 mL volumetric flask. Five milliliters of standardized Fehling A and B solutions were 
transferred to a 250 ml Erlenmeyer, with 7 mL of water and 15 mL of honey solution. The Erlenmeyer was 
heated and 1 mL methylene blue 0.2 % was added. Titration was carried out adding the diluted honey solution 
until the indicator was decolorized. Determining sucrose content was carried out by inversion, adding 10 mL of 
diluted HCl, 50 mL diluted honey solution and water to a 100 mL volumetric flask, heating in water bath, then 
cooling and diluting to mark. Finally the Lane-Enyon method was applied and sucrose content was obtained by 
difference.  

 
Table 1: Methods of adulteration honey bee 
Adulteration of honeybee with cheaper sweetening materials has been used. 

Treatments T1 T2 T3 T4 T5 T6 T7 

Clover Honey Bee( CH) 
and 

Water ( W) 

100% 
CH+ 

 

90% 
CH+ 

10%w 

80% 
CH+ 

20% w 

70% CH+ 

30% w 

60% 
CH+ 

40% w 

50% 
CH+ 

50%w 

 
 

100% w 

Clover Honey Be ( CH) 
and 

Sugar Solution ( SS)% 

100% 
 CH+ 

 

90% 
CH+ 

10% SS 

80% 
CH+ 

20% SS 

70% 
CH+ 

30% SS 

60% 
CH+ 

40% SS 

50% 
CH+ 

50% SS 

 
 

100% SS 

Clover Honey Bee(CH) 
and 

Glucose Honey(TG) 

100% 
( CH+) 

 

90% 
CH+ 

10% GH 

80% 
CH+ 

20%GH 

70% 
CH+ 

30%GH 

60% 
CH+ 

40%GH 

50% 
CH+ 

50%GH 

 
 

100%GH 

Clover Honey Bee (CH) 
and 

Starch suspension  SH 

100% 
CH+ 

 

90% 
CH+ 

10% SH 

80% 
CH+ 

20% SH 

70% 
CH+ 

30% SH 

60% 
CH+ 

40% SH 

50% 
CH+ 

50% SH 

 
 

100% SH 

Clover Honey Bee (CH) 
and 

Black Honey (BH) 

100% 
 CH+ 

 

90% 
CH+ 

10% BH 

80% 
CH+ 

20% BH 

70% 
CH+ 

30% BH 

60% 
CH+ 

40% BH 

50% 
CH+ 

50% BH 

 
 

100% BH 

 
Light microscopy examination of Pollen content: 

Using light microscope to identify of the botanical origins of the sediment of the tested honeys by 
identifying found of clover pollen in the honey bee. As in Fig (1). 
The samples of the present study were executed in the Laboratory of Plant Protection Department (Honey bee 
section) Faculty of Agriculture, Cairo University, to detect pollen content of Clover plant in Clover honey bee 
during season 2013-2014. 
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a. Reference image. b. Experimental image. 

Fig. 1: a) Reference image and b)Experimental image of pollen plants under microscopic of Clover honey bee. 
 
Laser Setup:  
The experimental setup consists of laser types, filter, lens, holders, and digital luxmeter, (Fig. 2).  
   

 
Fig. 2: (a) Setup for quality evaluation of Clover honey bee 
1- Laser source, 2- Mirror,  3- Laser beam,     4- Filter,   5- Cuvette, 6- Convex lens,     7- Photo detector, and               
8- Luxmeter. 
 
Laser type:  

Helium-neon (He-Ne) laser in the visible light with wavelengths 632.8 with power 8 mw, beam 
diameter 1 mm and model of 05-LHP- was used in the present work as a light source. These sources were 
manufactured in USA with continuous wave beam and using input current 220 AC of Amp. And spot size 1.8 
mm and type of gas laser.  

 
Lens:  
The convex silica glass lens of 45 mm focal length with diameter 40 mm, was used. 
  
Holders:  
Holders were designed and fabricated of copper to hold lens, filter, sample cell and luxmeter detector. 
 
Digital luxmeter: 

 A digital luxmeter with high accuracy and sensitivity was used to measure the intensity of 
transmission through honey bee. Digital luxmeter specifications are follows: Manufacture in Japan, model of 
LX- 101, range 0-50,000 lux and power of 9 volt with 2 Amp. 

 
Filter:  

Description of the filter used is as follows: Size of 1 inch diameter, 1/16 and 1/8 inch of thickness; 
source of manufacture USA, model no. 50510, and density 50% transmission. 

  
Quartz sample cells (cuvette):  

Sample cells with quartz face plates are required to use the 632.8 nm wavelength range, two optical 
windows with 1cm/10mm path length, Outer dimensions of 12.4x12.4x45mm for standard fit and sample 
volume of 3.5ml. 
Optical properties:  

The laser beam passes through filter and then sample cell of honey and convex lens to collect intensity 
of transmission of incident beam. 
The lens was put in the behind of sample cell (cuvette) of honey bee to collected light transmission through 

1 

2 
3 

4 
5 

6 7 

8 
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honey bee onto the luxmeter detector. 
 

 
Photo of setup for quality evaluation of Clover honey bee. 
  
Result and Discussion 
 

Table (2) shows the physicochemical properties of Clover honey bee. It was noticed that the 
physicochemical properties of Clover honey bee was inside standard limitation. As well as, from image 
microscopic of pollen which found in the honey, it was indicated that all kind of investigated honey bee has 
pollen of its plant.  So, Clover honey bee was pure honey from previous discussion. 
 
Table 2: Some physicochemical properties of Clover honey bee. 

S.N Test Name Clover Standard values  

1  Moisture content, %  (g/100g) 19.8 Not  > 20% * 
2 Electrical conductivity, mS.cm-1 0.23 Not  > 0.8 mS/cm * 
3 Total Soluble Solid  (g/100g) 99.96 0.1% **  
4  Insoluble matter  (g/100g) 0.04 Not  >  0.1  * 
5 HMF (mg/kg) 9.4 Not  > 40 ***  
6  Total Reducing sugars (g/100g) 70 60%  **  
7  Total Sugars, (Glucose+   Fructose (g/100g) 37.88+ 30.41) Not < 60% * 
8 C.Sucrose 04.04 < 5 %  ** 
9 Diastase activity  D/N 6.18 Not < 8 schade unit *  

10 Ash (g/100g) 0.19 Not > 0.6 % * 
11 PH 3.62 < 4  * 
12  Free Acidity (meq/kg) 16 Not  >  50 * 

*   CODEX STAN 12-1981,     ** Egyptian standard  355-2/2005 and  *** EU Standard 
 
Light microscopy examination of Pollen content: 

Fig. (1) showed that use light microscope to identify of the botanical origins of the sediment of the 
tested honeys by identifying found of clover pollen in the honey bee. The image samples of the present study 
were examined under light microscopic in the Laboratory of Plant Protection Department (Honey bee section) 
Faculty of Agriculture ,Cairo University, to detect pollen content of Clover plant in Clover honey bee. It noticed 
that the image analysis of image light microscopic has numerous of pollen grains of clover plant in honey bee. 
Therefore, Clover honey bee was nectar honey bee because of it numerous pollen grains of clover plant inside 
honey bee. Moreover, the experimental image light microscopic of pollen grains of clover plant similar with 
reference image light microscopic. Fig. (5) indicated that the peak transmission intensity of control samples of 
clover honey bee and different additives. It noticed that the high transmission intensity was gradually decreases 
of 6980, 6730, 4120, 3520, 120 and 85 Lux for water, sugar solution, glucose honey, clover honey bee, starch 
suspension and black hone of control samples, respectively . Therefore, the highest peak transmission intensity 
was water control sample. While, the lowest peak transmission intensity was black honey control sample. 

 
Laser technique of adulteration prediction of honey bee: 

Table (3) and Figs. (3 and 4) showed that the transmission intensity of original honey bee samples 
using laser beam. It noticed that the high transmission intensity was 3520 Lux for original Clover honey bee.  
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Table 3: Transmission intensities of adulteration samples using laser beam.  

 

Adulteration samples by different additives, Lux 

Water 
(W) 

sugar Solution (SS) Glucose honey (GH) 
starch 

Suspension  
(SH) 

Black honey (BH) 

100 % Clover honey bee 3520 3520 3520 3520 3520 
90 H + 10 Add 4720 4990 3570 3440 2770 
80 H + 20 Add 4870 5480 3590 3070 1850 
70 H + 30 Add 5240 5670 3600 3040 1030 
60 H + 40 Add 5290 6040 3690 2460 922 
50 H + 50 Add 5950 6060 3780 2190 490 

100 % of Add  6980 6730 4120 120 85 
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CH or H: Clover Honey bee, W: Water, SS: Solution Sugar and GH: Glucose Honey 

Fig. 3: Transmission intensity of different adulterated honey bee by water, solution sugar and glucose honey. 
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Table (3) shows five additives as adulterations methods of clover honey bee. It was noticed that there 
are proportional relation between transmission intensity of visible laser through samples and adulteration 
samples with additive water, sugar solution and glucose honey. While, there are revers relation with starch 
suspension and black honey. Also, the Table (3) indicated that by increasing percentage of additives of 0, 10, 20, 
30, 40, 50 and 100 %, the transmission intensity was increased as follow (3520, 4720, 4870, 5240, 5290 and 
6980 Lux), (3520, 4990, 5480, 5670, 6040, 6060 and 6730 Lux) and (3520, 3570, 3600, 3690, 3780 and 4120 
Lux) for additive water, sugar solution and glucose honey respectively meanwhile, the transmission intensity of 
visible laser was decreased (3520, 3440, 3070, 3040, 2460, 2190 and 120 Lux) and (3520, 2770, 1850, 1030, 
922, 490 and 85 Lux) for additive suspension starch and black honey. That mean the increasing transmission 
intensity more than 3520 lux which ranged between (4870 – 6980 Lux), the additive of clover honey bee may be 
water or sugar solution. While, when was ranged between (3570 – 4120 Lux), the additive of clover honey bee 
may be glucose honey. But, the decreasing transmission intensity less than 3520 lux which ranged between 
(3440 – 120 Lux), the additive of clover honey bee may be starch suspension. Also, when was ranged between 
(2440 – 85 Lux), the additive of clover honey bee may be black honey. Figs. (3 and 4) showed that the 
transmission property of visible laser, the high transmission intensity of visible laser was 3520 Lux for Clover of 
honey bee. 
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                       CH or H: Clover Honey bee, SH: Suspension Starch and BH: Black Honey 

Fig.4: Transmission intensity of different adulterated honey bee by  Suspension Starch and Black honey 
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 Control of original honey bee and different additives 

Fig. 5: Control samples of Clover honey bee and different additives 

Conclusion 

 
Adulteration of bee honey with cheaper sweetening materials has been used. To detect adulteration 

type of Clover honey bee according to high transmission intensity of visible laser beam was used. The obtained 
results were as follow:  
1) The increasing transmission intensity more than 3520 lux which ranged between (4870 – 6980 Lux), the 
additive of clover honey bee may be water or sugar solution. While, when was ranged between (3570 – 4120 
Lux), the additive of clover honey bee may be glucose honey. But, the decreasing transmission intensity less 
than 3520 lux which ranged between (3440 – 120 Lux) and (2440 – 85 Lux).  The additive of clover honey bee 
may be starch suspension and black honey. 2) The physio – chemical properties of Clover honey bee was inside 
standard limitation. 3) Image microscopic of pollen which found in the honey, was indicated that Clover honey 
bee has pollen of its plant.  So, Clover honey bee was pure honey.  
4) The transmission intensity method using visible laser for detecting adulteration type of clover honey bee is 
considered faster and more accurate method. 
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