
 

International Journal of Innovative Research in Computer Science & Technology (IJIRCST) 

 ISSN: 2347-5552, Volume-8, Issue-2, March 2020 

https://doi.org/10.55524/ijircst.2020.8.2.12 

www.ijircst.org   

Innovative Research Publication                                              73 

 

Additives in Honey Detection: A Review Paper 

 
Kuldeep Tiwari

 

 

ABSTRACT: The adulterant of choice for my sample is 

sugar cane and corn syrup, which is one of the most 

frequent adulterants used in a range of honey products. 

Honey adulteration is a complex issue across the world in 

general and in our country in particular, according to most 

studies, and it has a major economic impact. It may be 

induced by the introduction of various cheap foreign 

substances. Contamination of honey changes the 

physiochemical besides rheology of honey, reducing its 

nutritional and therapeutic qualities. As a result, 

techniques of adulterate detection and precise 

measurement of adulterants would have been used to 

produce high quality honey devoid of any foreign addition. 

Numerous approaches used for honey adulteration 

detection by maximum researchers, such as, Liquid 

Chromatography (LC) and Gas Chromatography (GC) 

analysis, protein characterization, Near Infra-Red (NIR) 

spectroscopy, Fourier Transform Infrared (FTIR) 

spectroscopy with Attenuated Total Reflectance (ATR), 

High Performance Anion Exchange Chromatography with 

Pulsed Aerometric Detection (HPAEC-PAD), High 

Performance Liquid Chromatography Coupled to Isotope 

Ratio Mass Spectrometry (HPLCIRMS), calorimetric 

methods, Stable Carbon Isotope Ratio Analysis (SCIRA), 

Fourier Transform (FT), Raman spectroscopy and 

microscopic detection techniques are appropriate as well 

as deliver valuable knowledge. However, to obtain a full 

besides reliable outcome, people ought not focus just on 

each technique, but rather use a combination of them. 
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I. INTRODUCTION 

Bees and other insects produce honey, which is a sticky, 

viscous food material. Honey bees store honey in wax 

structures called honeycombs in which the honey from the 

Honey bee is the most well-known, due to its enormous 

agricultural production and human use. Bee keeping, or 

apiculture, is the art of collecting honey. Honey's flavor 

comes from the mono saccharides fructose and glucose, 

and it's just as sweet as sucrose. When used as a sweetener, 

appealing biochemical properties for baking and a 

distinctive taste (Fig. 1) [1]. 
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Fig. 1: Using NMR to Differentiate Adulterated Honey 

from Natural Honey. 

 

Honey does not mature most microorganisms, therefore 

sealed honey does not degrade, even after thousands of 

years. Honey is generated by bees that gather nectar to use 

as carbohydrates to sustain muscle metabolism while 

scavenging or to be digested as a persistent food source. 

Part of the nectar gathered by bees is used to improve 

metabolic function of flying physiques when foraging, 

with the remainder of nectar jointly intended for spewing, 

digesting, including storing as honey. Mature and larval 

bees utilize stored honey as nutrition in cold climate or 

when other food sources remain limited. People have been 

able to semi-domesticate bee swarms and collect surplus 

honey by convincing them to live in man-made hives [2]. 

Honey is divided into categories based on the floral source 

and the production and processing methods used. Honeys 

from different areas of the country are also listed. Honey 

is also classified in the United States according to criteria 

for color and optical density. In general, honey is 

categorized based to the floral basis of the syrup used to 

make it. Honeys may be made from specific kinds of floret 

nectars or mixed together after they've been collected. 

Pollen in honey may be traced back to a floral source, and 

thus to a specific place [3]. 

Honey is made up of sugar (about seventy-six percent), 

water (eighteen percent), and other components (about 6 

percent). Honey's primary feature (sweetness) is provided 

by sugar, which is followed by water (the liquid), and tiny 

amounts of other components define the variations 

between different types of honey. Color, scent, and taste 

are examples of these distinctions. Honey contains three 
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types of sugar, rather than a single species. Fruit sugar 

(fructose) contains one of the highest quantities (41 

percent) followed by glucose, which has about thirty-four 

percentage, and sucrose, which has between one and two 

percentage. The proportion of one kind of sugar to another 

is regulated by the floral pasture, supply, and to a lesser 

degree by the enzyme inverses, which breaks down normal 

sugar in grapes and fruits as well as in the body of the 

worker [4]. 

The following are the constituents: 

 Undetermined matter 

 Acids 

 Proteins 

 Minerals 

The proportions alter the next. Minerals account for 3.68 

percent of the total. Minerals in honey increase, despite the 

fact that the honey does not make up a necessary amount. 

The elements potassium, arsenic, Sulphur, calcium, 

sodium, phosphorus, magnesium, silicon, iron, 

manganese, and copper are all found in honey. Dark honey 

has a higher mineral content than lighter honey, based on 

the calculated mean amount. It was formerly thought that 

bees injected bee venom into honeycomb cells from their 

stomachs, sustaining the honeycomb. It was thought that 

honey contained formic acid because formic acid is one of 

the main components of bee spite. Because of this, some 

people urged others not to use honey. According to studies, 

honey is made up of a variety of acids, the bulk of them 

being apple and lemon acids [5]. 

Vitamins in honey are in very small amounts, inadequate 

for the organism's needs. Vitamin C and a few B complex 

vitamins fill up the gaps (riboflavin, pantothenic acid, 

pyridoxine, biotin, nicotinic acid). Honey has a distinct 

fragrance that is produced by essential oils. These 

compounds are unstable and evaporate rapidly when honey 

is heated. Proteins are found in honey as a result of nectar 

and pollen, which are also natural components of plants. 

Honey proteins may absorb structures or basic substances, 

such as amino acids [6]. 

Honey fraud is accomplished by combining corn syrup, 

rice syrup, and cane sugar, any of which can be identified. 

Chromatography and mass spectroscopy are used to 

monitor the syrup mixture. In this scenario, infrared and 

near-infrared measurements are much easier. It is possible 

to expect that NIR may be used to check the validity of 

high-value single pollen honey, such as Manuka honey, in 

single pollen honey detection. Principle component 

analysis, or PCA, may be employed in this case to 

determine the honey's origin and species rapidly and 

without the need for sample preparation. This has been 

used for a variety of food types, but not for a 

comprehensive research of honey [7]. 

II. LITERATURE SURVEY 

F. Ulberth stated that honey is a natural substance with a 

long history of medicinal use and has been recognized for 

its sweetening qualities since ancient times. Honey can 

only be minimally treated to meet globally recognized 

standards by centrifugation, moderate heating, and, if 

necessary to prevent foreign matter, filtering. Honey may 

be adulterated (extended) by adding syrups (e.g., high 

fructose corn syrup) that imitate honey's natural sugar 

content, or it may be mislabeled as to its botanical or floral 

origins. To identify tainted honey, detection methods 

based on various measurement concepts, such as 

spectroscopic and chromatographic approaches, as well as 

combinations thereof, have been developed. To assess 

whether honey conforms to its label statement, 

multivariate statistics are typically used to the acquired 

findings [8]. 

S. Soares et al. honey is a popular natural food, not only 

because of its flavor and because of the health benefits it 

provides. Honey may be classed as a premium product 

because to features unique area or local climate and flora. 

Honey is usually considered as a valuable product because 

of its attractive scent and taste. As a result of faulty or 

fraudulent manufacturing methods and mislabeling 

sources, honey has become a victim of adulteration. Honey 

authentication is divided into two categories: processing, 

which entails difficulties. Both of these problems are 

addressed in this study, with an emphasis on methods for 

identifying various kinds of honey adulteration. Honey 

authenticity has proven difficult due to its dynamic nature 

and various forms of adulteration, prompting the 

development of several sophisticated analytical 

techniques. As a result, a new, critical, and comprehensive 

assessment of current or authenticity is provided, as well 

as non-target fingerprint techniques. The most recent 

advancements in chemistry, evaluated, with an emphasis 

on the advantages and cons of each for determining 

botanical and geographical roots [9]. 

III. USES OF HONEY 

1. Many of the historic uses of honey are being 

confirmed by modern research. 

2. Honey has been used to mend wounds and burns 

because of its claimed fitness welfares. Honey has 

been shown to offer therapeutic effects in the healing 

of wounds in various situations. Honey may be able to 

help heal wounds, according to a study published. 

3. Honey has been shown to reduce the frequency and 

amount of diarrhea. Honey also encourages you to eat 

more water and potassium, which is beneficial when 

you have diarrhea. 

4. Honey has been shown to decrease the growing input 

of abdominal acid then undigested food by coating the 

esophagus besides stomach, according to current 

study. 

5. In 2010, scientists from the University of 

Amsterdam's Academic Medical Center stated in the 

magazine that honey's ability to destroy germs is due 

to a protein called defensin-1. Study published 

indicated that Manuka honey, a kind of honey, may be 

beneficial in treating infections. 

6. Honey is recommended by the World Health 

Organization (WHO) as a safe cough therapy for 

decreasing cold and cough symptoms. Honey is also 

recommended by the Pediatrics as a cough cure. 

7. Honey's mild taste makes it an excellent complement 

for sugar in the meal. Sugar in the meal adds 

additional calories to the diet with no health effect. 

This will lead to an increase in body mass, which 

enhances the risk of hypertension and diabetes. 
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IV. ADULTERATION IN HONEY 

A legal term for a food substance failing to meet federal or 

state requirements is adulteration. Sugar syrups and 

molasses inverted by acids or enzymes from rice, sugar 

cane, sugar beet, and syrups of natural origin such as maple 

syrup have been found in faked honeys. Honey is indirectly 

polluted by feeding artificial carbohydrates to honeybees 

at the time when broods become spontaneously visible. 

Indirect adulteration is one of the most common types of 

adulteration. Adulteration techniques are continuously 

evolving, and most honey adulteration methods are 

undiscovered by the official (legislative) assessment of 

honey consistency standards. Furthermore, although 

honey's popularity among consumers continues to 

increase, its global availability is unclear. Honey is 

indirectly polluted by feeding synthetic carbohydrates to 

honey bees when their broods become naturally evident. 

It's tough to identify such unintentional adulteration [10]. 

This article provides an overview concentrating on various 

studies conducted around the world on the use of 

adulterants in honey. Cane sugar and corn syrup, which is 

one of the most common adulterants used in a variety of 

honey products, are the adulterants of choice for my study. 

According to most sources, honey adulteration is a 

complicated problem in the world in general and in our 

country in particular, and it has a significant economic 

impact; it is created by the inclusion of various cheap 

foreign components. Honey that has been tainted loses its 

physiochemical and rheological properties, reducing its 

nutritional and medicinal value. As a result, adulterate 

discrimination methods and accurate adulterant 

quantification may have been used to create high-quality 

honey that was devoid of any foreign addition. These 

methods are useful and offer important information on 

each element of honey authenticity; moreover, in order to 

get a complete and correct result, people should apply a 

mix of them rather than depending only on one. 

The Honey Formulation and Development Directive 

provides standard guidelines for the formulation and 

processing of honey. DSC has been investigated for use in 

detecting modification or adulteration, as well as 

controlling food hygiene. This method is utilized to 

evaluate thermal activity, which is important for selecting 

its purity alongside identifying altered or tainted honey. 

Corn syrup, rice syrup, and cane sugar, each of which can 

be recognized, are used to make honey scam. The syrup 

combination is detected using chromatography and mass 

spectroscopy, but infrared and near infrared measurements 

are much easier in this case. 

V. DISCUSSION 

Adulteration techniques are continuously evolving, and 

most honey adulteration methods are undiscovered by the 

official (legislative) assessment of honey consistency 

standards. Furthermore, although honey's popularity 

among consumers continues to increase, its global 

availability is unclear. Honey is indirectly polluted by 

feeding synthetic carbohydrates to honey bees when their 

broods become naturally evident. It's tough to identify such 

unintentional adulteration. Internal norm 12C/13C isotope 

fractionation mass spectrometry was utilized to evaluate 

twenty Australian honeys and their related protein extracts, 

each from a distinct floral source. A fake honey is also 

verified then utilized for consecutive dilution of an 

unadulterated honey to evaluate how much adulteration 

could be found, resulting in measured apparent 

adulterations of 2 to 5 percent. The samples are not 

considered tainted since the variations are less than the 

internationally recognized criterion of 1 (7 percent 

adulteration). 

Although the lesson provided baseline values for particular 

Australian honeys and demonstrated the applicability of 

this technique, National Residue Survey (NRS) is unable 

to conduct further research in this area. NRS, on the other 

hand, will be able to offer scientific resource conducting 

honey research to evaluate the degree analogue honey 

dependent on C4 plant sugars. The Australian Honey Bee 

Industry Council (AHBIC) approached NSR in February 

1999 with the request to tackle discovering analogue 

honey. AHBIC financed the project expenses, which were 

estimated by NRS to be about $1000. The original NRS 

plan also predicted that analyzing each honey sample using 

C13-C12 isotope ratio mass spectrometry would be needed 

to detect adulteration. The inherent variations that use C3 

as well as C4 photosynthetic activities are utilized to detect 

contaminated honey using the isotope technique. C13-C12 

isotope levels, generally known as isotope C13 values, 

vary from 8 percent to 13 percent in C4 plants, such as 

maize, while C3 species, such as nectar plants, varies from 

22 percent to 30 percent. The authorized institution 

contacted to conduct the honey protein extractions. 

However, since the C13 values of honey from various 

floral sources may vary significantly, there is a wide range 

of C13 values within which no definitive judgment 

regarding the pureness of the honey can be formed devoid 

of additional testing. To address the issue, C13/C12 

isotope ratio technique for detecting honey adulteration 

with c4plant was devised. As a result, NRS determined that 

this technique was appropriate in order to identify honey 

contamination with cane sugar or corn syrup. As a result, 

when it was found that isotope ratio technique, it was 

decided to examine a variety of intentionally tainted honey 

samples to see whether comparable degrees of adulteration 

could be identified in this research. Honey adulteration 

first emerged on the global market in the 1970s, when the 

company developed high-fructose corn syrup. Since mono 

saccharides fructose and glucose (85-95 percent) are the 

most common, the supplied honey is mainly determined by 

the nectar source. To detect adulteration of honey, a 

number of analytical techniques have been developed, 

including isotopic, thermal analysis, trace element 

approaches, spectroscopic, as well as chromatographic. 

Any of these techniques stand time overwhelming, while 

others are costly. 

VI. CONCLUSION 

After the completion of all tests, on honey adulteration, it 

was discovered that Honey is not always pure, it may be 

tampered with in a number of ways and recognized in a 

variety of ways. People have a naive notion that pure honey 

can never degrade spontaneously, and this is a common 

fact. But, when honey is poisoned, it simply indicates that 
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it was completely contaminated. Since the isotope 

technique for detecting tainted honey relies on natural 

variations in isotopic ratios between C13 and C12 isotope 

ratios, the authorized institution was initially contacted to 

conduct honey protein extractions. As a result, the internal 

standard isotope ratio technique may be used to detect 

honey that has been contaminated with C4 plant sugars. 

A proposal to amend the council rule on honey has been 

accepted by the European Commission. This regulation 

establishes standard standards for the formulation and 

production of honey. DSC has been explored for detecting 

modification or adulteration, as well as for food quality 

monitoring. Thermal behavior (crystallization), were all 

studied using this technique. Understanding the thermal 

properties of honey is essential for assessing its 

consistency and identifying contaminated or altered honey. 

Honey fraud is accomplished by combining corn syrup, 

rice syrup, and cane sugar, any of which can be identified. 

Chromatography and mass spectroscopy are used to 

identify the syrup combination, but infrared and near 

infrared methods are much simpler in this situation. 

REFERENCES 

[1] O. Abbas et al., “Analytical methods used for the 

authentication of food of animal origin,” Food 

Chemistry. 2018, doi: 

10.1016/j.foodchem.2017.11.007. 

[2] C. Beltramo et al., “Validation of a DNA biochip for 

species identification in food forensic science,” Food 

Control, 2017, doi: 10.1016/j.foodcont.2017.03.006. 

[3] E. Hong et al., “Modern analytical methods for the 

detection of food fraud and adulteration by food 

category,” Journal of the Science of Food and 

Agriculture. 2017, doi: 10.1002/jsfa.8364. 

[4] J. Sherma and F. Rabel, “A review of thin layer 

chromatography methods for determination of 

authenticity of foods and dietary supplements,” J. Liq. 

Chromatogr. Relat. Technol., 2018, doi: 

10.1080/10826076.2018.1505637. 

[5] T. Cajka, M. R. Showalter, K. Riddellova, and O. 

Fiehn, “Advances in mass spectrometry for food 

authenticity testing: An omics perspective,” in 

Advances in Food Authenticity Testing, 2016. 

[6] C. Fanali, L. Dugo, and L. Mondello, “Advances in 

chromatographic techniques for food authenticity 

testing,” in Advances in Food Authenticity Testing, 

2016. 

[7] A. C. A. Veloso, M. E. B. C. Sousa, L. Estevinho, L. 

G. Dias, and A. M. Peres, “Honey evaluation using 

electronic tongues: An overview,” Chemosensors. 

2018, doi: 10.3390/chemosensors6030028. 

[8] F. Ulberth, “Advances in testing for adulteration in 

honey,” in Advances in Food Authenticity Testing, 

2016. 

[9] S. Soares, J. S. Amaral, M. B. P. P. Oliveira, and I. 

Mafra, “A Comprehensive Review on the Main 

Honey Authentication Issues: Production and Origin,” 

Compr. Rev. Food Sci. Food Saf., 2017, doi: 

10.1111/1541-4337.12278. 

[10] A. P. Sobolev, S. Circi, and L. Mannina, “Advances 

in nuclear magnetic resonance spectroscopy for food 

authenticity testing,” in Advances in Food 

Authenticity Testing, 2016. 

 


