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Abstract 

The objective of the present study is to obtain the quantity of 

honey components such as moisture, glucose, fructose and 

sucrose in order to access the quality of honey. The honey 

samples are accepted as pure if they meet the characteristics 

of pure honey.The average ratio of 56% fructose to 44% 

glucose, but the ratios in the individual honeys ranged from a 

high of 64% fructose and 36% glucose to a low of 50% 

fructose and 50% glucose.The contents such as fructose and 

sucrose in honey is due to the presence of invertase enzymes. 

The organic acids present in the honey is responsible for the 

flavor and stability against the contamination of honey due to 

microorganisms. The natural food items are   adultered 

intentionally to increase the quantity and there by the quality 

gets affected. The main adulterants added in honey are 

sucrose, corn syrup, sugar syrup and jaggery syrup. The 

quantification deals in finding out the amount of basic 

constituents present in pure honey and adultered honey using 

FTIR Spectrometer and  validating the same using chemical 

analysis method. 

Keywords: Honey, Adulteration, Spectrometer, 

Chemometrics, Quantification 

 

INTRODUCTION  

Honey is a natural product obtained by honey bees from the 

nectar of flowers or excretions of plant sucking insects 
1.Honey is a substance with the combinations of various 

substances such as carbohydrates, moisture, proteins, acids , 

HMF and ashes. Honey has a content of 80-85 % 

carbohydrates, 15-17 % water, 0.3 % proteins, 0.2 % ashes, 

and minor quantities of amino-acids and vitamins as well as 

other components in low levels of concentration 2. It is a 

complex mixture and presents very great variations in 

composition and characteristics due to its geographical and 

botanical origin and its main features depending on the floral 

origin or the nectar utilized by bees 2.Nowadays, adulteration 

of different food substances becomes a common problem in 

many parts of the world irrespective of the status of the nation 

in terms of economy. One of the food materials subjected to 

intentional or unintentional adulteration or contamination is 

honey. The most common adulteration practiced with honey is 

the addition of sucrose, corn syrup, molasses, banana or other 

harmless or harmful materials. The act of honey adulteration 

is causing severe impact on the domestic and international 

market opportunities of the product and may result nutritional 

and health problems on consumers 3,4. Honey is declared 

adulterated if cheaper or inferior sub-stances are substituted 

wholly or in part. It may also contain some added substances 

injurious to health and for whatever reasons its quality is 

below the standard.Several honey purity tests conducted are 

determination of sugar profile level by 

spectrophotometer,sugar profile by gas chromatography, 

water content by hand held refractometer, determination of 

hydrogen peroxide and pH value by pH meter. 

Chemo metrics is a science of extracting information from 

measurements made on chemical systems with the use of 

mathematical and statistical procedures.Measurements are 

made in different forms such as spectrometers-Near IR, 

Fluorescence, and Raman, gas chromatography, HPLC and 

other physical tests such as measurement of temperature, 

pressure, flow rate, melting points, viscosity and moisture. 

There are two types of data, univariate which contains one 

variable to measure and the other for prediction. Multivariate 

data contains more variables to measure and predict. Analysis 

performed on multiple sets of measurements, wavelengths, 

samples and data sets.The chemo metric analysis starts with 

measuring and collection of data. The relevant information are 

extracted from the measured data (spectrometric data or 

chromatographic) using mathematical and statistical methods 

which facilitates in decision making. The next aim is to 

preprocess the obtained data to remove variation within the 

data that does not pertain to the analytical 

information5.Typical preprocessing includes Baseline 

Correction,Mean Centering,Normalization,Orthogonal Signal 

Correction,Multiplicative Scatter Correction,and Savitsky-

Golay Derivatisation.Many different methods for performing 

multivariate data analysisavailable are Principal Component 

Analysis,Partial Least Squares,MCR,and NeuralNetworks. 

The qualitative analysis includes obtaining classification 

models followed by prediction and validation, whereas the 

quantitative analysis works with prediction models followed 

by validation.The least-squares support vector machine (LS-

SVM) as an alternative multivariate calibration method for the 

simultaneous quantification of some common adulterants 

found in powdered milk samples, using NIR spectroscopy 

with direct measurements by diffuse reflectance. Due to the 

spectral differences of the three adulterants a nonlinear 

behavior is present when all groups of adulterants are in the 

same data set, making the use of linear methods such as 

partial least squares regression (PLSR) difficult. Near-infrared 
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(NIR) spectroscopy combined with chemo metrics methods 

has been used to detect adulteration of honey samples. 

 

SAMPLE TESTING 

The different honey samples such as hill Honey; branded 

Honey were collected, 150 ml of honey is taken from a 

sample of 1-liter of hill honey. Sugar syrup is prepared using 

150 ml of distilled water, 300 gm of Sugar. 150 ml of honey is 

mixed with 15 ml of sugar syrup till the solution becomes 

homogeneous. The spectral data is obtained for samples are 

Honey samples, Sugar syrup, Honey adultered with sugar 

syrup with increased concentrations. 

 

RESULTS AND DISCUSSIONS 

The spectra of pure honey show the absorbance band 1062.45, 

1646, 3372.31 nm corresponds to glucose, fructose and 

sucrose and the sample is pure hill honey containing 100% 

hill honey and 0% sugar syrup as shown in Fig.No.1.The 

spectra of sugar syrup show the absorbance band at 1046.36, 

1645.94, 3404.48 nm corresponds to glucose, fructose and 

sucrose and the sample is pure sugar syrup containing 0% hill 

honey and 100% sugar syrup as shown in Fig.No.2. The 

spectra of hill honey with increasing concentration of sugar 

syrup show the absorbance band 1054.40, 1645.95, 2932.68, 

3388.40 nm corresponds to glucose, fructose and sucrose and 

the sample contains increasing concentration of sugar syrup at 

10%, 20%, 30%, 40% respectively as shown in Fig.No.3.  

 

 

 

Fig.No.1   Spectrum of hill honey 

 

 

Fig.No.2 Spectrum of sugar syrup 
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Fig.No.3 Spectrum of Honey with Sugar Syrup 

 

Table 1. Quantification of Moisture   and Glucose 

Sample Moisture Glucose 

Chemical analysis 

Result % 

Result  -FTIR  % Chemical analysis 

Result % 

Result  -FTIR  % 

Hill Honey 8.85 8.752 6.35 6.97 

Hill Honey  with 10% sugar syrup 10.1 9.911 4.6 5.3 

Hill Honey with 20%sugar syrup 10.9 10.86 4.9 5.09 

Hill Honeywith  30%sugar syrup 11.5 11.388 3.95 4.05 

Hill Honey with  40%sugar syrup 12.0 11.809 6.9 7.4 

Branded Honey  8.7 9.3 6.9 7.1 

 

Table 2. Quantification of Fructose & Sucrose 

Sample Fructose Sucrose 

Chemical 

analysis Result % 

Result  -FTIR  % Chemical 

analysis Result % 

Result  -FTIR  % 

Hill Honey 60.2 63.5 2.4 2.7 

Hill Honey  with 10% sugar syrup 65.8 66.9 25.6 25 

Hill Honey with 20%sugar syrup 63.7 64.9 27 28.8 

Hill Honey with 30%sugar syrup 61.4 59.2 28.5 28.2 

Hill Honey with 40%sugar syrup 58.9 56.2 30.2 31.5 

Branded Honey  2.7 2.5 2.5 2.9 

 

According to the European Standard for pure honey, the 

content of reducing sugars (fructose, glucose and maltose) in 

pure honey sample should not be less than 60 %. However, 

the percentage of reducing sugars in honey from tropical 

country such as Malaysia might be slightly lower than 60 % 

due to the high humidity. Besides that, the ratio of the 

fructose/glucose obtained for pure honey may vary from 0.9 

to 1.35 (Kamaruddin, pers. com). Adulterated honey and pure 
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honey might have similar characteristics of total percentage of 

reducing sugars. Thus, other characteristic in the sugar profile 

is needed to identify adulterated honey. One of the 

characteristics that the adulterated honey showed is having 

sucrose level exceeding 5%. Sucrose level of not more than 

5% has been established by the European Standard for pure 

honey. 

The allowable moisture content in pure honey is up to 20 

%.The permissible value of glucose ranges  between 22.89   

and 40.75 % , the acceptable range of fructose is from 30.91 

to 44.26 %,and tolerable value of sucrose ranges  from 0.25 to 

7.59 %.The obtained result shows that there is no much 

deviation in the quantity of moisture,glucose ,fructose and 

sucrose. 
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