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  ABSTRACT  
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 To determinate the purity and antibiotic composition on farm-raised 

honey in Quang Ngai province. Acacia honey is harvested in Minh Long 

district, Quang Ngai province during the rainy and dry seasons. The 

chemical composition and antibiotic content in final products are 

accurately low in the limit of detection (LOD) and limit of quantitation 

(LOQ). They are validated to be technically suitable for consumer 

according to the guidelines provided by the Association of Official 

Analytical Chemists (AOAC) and the International Council for 

Harmonisation of Technical Requirements for Pharmaceuticals for 

Human Use (ICH). The result of analysis of chemical components of the 

studied honey shows that the C4 sugar content ranges from 3.1 to 5.2%, 

which is within the range of pure honey. The Fluoroquinolones 

Antibiotic Group, including Ciprofloxacin, Danofloxacin, Difloxacin, 

Enoxacin, Enrofloxacin, Flumequin, Gatifloxacin, Levofloxacin, 

Lomefloxacin, Marbofloxacin, Nalidixic Acid, Norfloxacin, 

Orbifloxacin, Oxolinic Acid, Pefloxacin, Sarafloxacin, as well as some 

other antibiotics such as Sparfloxacin, Chloramphenicol, and 

Streptomycin, are almost undetectable. Research results indicate that 

farm-raised honey is safe for consumer. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Honey is important for human health. The composition of honey usually contains 33-43% fructose, 25-35% 

glucose and 2% sucrose. In addition, it also includes small amount of protein, pollen, acid, trace element, 

enzyme, vitamin and flavonoids [11]. 

 

The main criteria of consumers is food safety as well as clean livestock. Therefore, ensuring the origin of 

product is the most important. Antibiotic residues in honey have a relatively long half-life, so they can 

directly cause toxicity to users such as allergies and disorders of the hematopoietic system [10- 12]. In 

addition to the problems mentioned above, recent climate change had made the rainy season longer, 
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resulting in a longer honey harvest, so there is a large amount of sugar used for farm bee. This shows that 

the sugar residue in honey is also one of the unfair thing for customer. In other hand, honey is listed as the 

sixth most susceptible food to adulteration when exported to the EU [8]. Therefore, it is necessary to 

determine the amount of cane sugar or beet sugar in honey according to the modern method of analyzing 

the isotope ratio 13C/12C. This is really essential for improving the quality of honey when collected at farm 

scale. This article introduces some chemical components, C4 sugar content, antibiotic content in farmed 

honey in Minh Long district, Quang Ngai province. 

 

2. MATERIALS AND METHODS 

 

2.1 Materials 

The honey samples were randomly selected after collecting in the rainy and dry seasons in Minh Long 

district. They were stored at Nani honey company before the criteria were evaluated. 

 

2.2 Methods 

2.1. The C4 sugar content was determined by isotope ratio determination method 13C / 12C (AOAC 998.12), 

and the chemical composition of honey was determined by the formula below (AOAC 998.12) [2]. 

 

𝐶4 sugar [%] =
𝛿13𝐶𝑝𝑟𝑜𝑡𝑒𝑖𝑛 + 𝛿13𝐶𝐻𝑜𝑛𝑒𝑦

𝛿13𝐶𝑝𝑟𝑜𝑡𝑒𝑖𝑛  − (−9.7)
 ∗ 100 

 

2.2 Determination of antibiotic content in honey by using HD.TN.055 method. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Scale of beekeeping in Quang Ngai 

Research results have showed that, in Quang Ngai, there are about 250 bee colonies raised, harvested only 

in the dry season with a total output of 10 tons of raw honey/dry/season. The honey collection cycle is 10-

15 days depending on the weather, wax covers 2/3 of the bridge of the smoked tray so that the bees don't get 

out of the barrel. Harvest 7-15 times each season, depending on the weather, in the dry season in Quang 

Ngai. In the rainy season, herds migrate to the south. Bees here are only allowed to use pollen and soybean 

meal to fill the tank as a supplement for 1 time, acacia nectar is the main food source of naturally raised 

bees. 

 

Table 3.1. Scale of beekeeping in Quang Ngai province 

Number 
number of nests/ 

number of herds 

Number of liters (kg) 

of honey / nest / 

season 

Number of 

harvests in the 

dry season 

Total liters 

(kg) of raw 

honey/season 

1 250 40 7 - 15 10 tons 

 

3.2 Chemical composition and amount of C4 sugar in farmed honey  

Testing the authenticity of honey is one of the essential issues in honey analysis. The dettection of sugar 

adulteration is extremely important to protect consumer against sugar fraud in the food industry [3]. 
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Table 3.2 Protein and C4 sugar content in farmed honey in Minh Long district, Quang Ngai province 

Target Rainy 

season 

Dry season Quality 

M M     

δ13C protein (‰) -25.39 -24.85 Purity 

δ 13C honey (‰) -26.25 -25.33 Purity 

δ 13C protein-honey (‰) -0.86a -0.48b Purity 

C4-sugar (%) 

Mix 

5.20a 

 

3.10b Purity  

Do not mix 

 

Analysis results at Hoan Vu High-Tech Analysis Center 

 

The results showed that there was no remarkable difference in the protein content of honey in the rainy 

season and the dry season. (-25.39 and -24.85, respectively).  However, the honey-protein difference in the 

rainy season was -0.86 and this number rose to -0.48 in the other season. This difference was statistically 

significant (p<0.05). Similarly, there was a significant distinction in the sugar content of C4 in the rainy and 

dry season were 5.20 and 3.10, respectively. 

 

According to [9] it is difficult to detect adulterated honey by conventional experimental method. According 

to the official method of [2], honey must have a value of δ 13C honey <-23.5(‰) of the purity standard. 

 

The mean values of δ13C honey (‰) in the rainy and dry seasons were -26.25 and -25.33, respectively. 

These figures were all lower than the AOAC standard value. Therefore, the researched honey was pure. 

However, for pure honey samples, the increase of δ 13C honey indicates that the honey has been adulterated. 

When comparing our research results with longan honey in Thailand for pure unadulterated honey, the 

highest and lowest index were -24.53 and - 26.57(‰), respectively. On the other hand, in the case of 

doping, the index δ 13C honey ranges from -21.18 to -23.63(‰) [4]. For 12 samples of pure honey 

collected Taiwan, the value of δ 13C honey is from -23.22 to -27.88 (‰). When mixing honey collected in 

America and Europe, the results showed that pure honey has the value of δ 13C honey varies from -24.4 to -

25.3 [6]. These data was also consistent with this study recording on farmed honey in Minh Long district. 

 

According to [13] the result of testing honey in Australian indicated that the δ13C honey value ranged from - 

24.28 ‰ to - 27.47 ‰ within generally accepted limit for pure honey. This was also consistent with the 

result of our study. 

 

When analyzing 6 honey samples taken from 4 countries including Brazil, Argentina, USA and Canada, the 

result showed that the Brazilian honey samples were mixed while the remaining samples were pure honey 

[9]. 

 

According to [2], the content of δ13C protein-honey (‰) must be more than -1(‰). In this study, the ratio 
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13C protein-honey (‰) in rainy and dry season were -0.86 -0.48 respectively, which is consistent with 

AOAC standard. 

 

This study was also similar to the data recorded by Chun Ting Chen., (2019) in which pure honey with 

δ13C protein-honey (‰) content was from -0.71 to 1.59(‰). 

 

According to [2], honey is considered adulterated when the content of C4-sugar (%) is more than 7%. The 

present study results showed that the C4-sugar content (%) of farmed honey in Minh Long district in the 

rainy season and dry season were 5.2% and 3.1%, respectively. The content of C4-sugar (%) tended to 

increase in the rainy season and decrease in the remaining season. This is accordance with the growth law 

of bee. [4] recorded that the content of C4-sugar (%) in pure honey ranged from 0% to 4.7% while in honey 

with sugar, this figure fluctuated from 8.50% to 21.00%. 

 

The results of current study indicated that the farmed honey is within permissible limit as well as ensuring 

the purity of honey without mixing any amount of cane or beet sugar. This results also confirmed that the 

farmed honey collected in Minh Long district, Quang Ngai province has all quality standards for exporting 

to strick markets such as Europe and the United State. 

 

3.3 Composition of antibiotic in farmed honey 

The antibiotic analysis of farmed honey in Minh Long district was shown in Table 3.2. Notably, there were 

no antibiotic detected in honey in both the dry and rainy seasons. 

 

The treatment of bee with antibiotic is generally banned in Europe. In particular, if honey contains 

antibiotic, it will not be sold in the market [14]. 

 

3.2. Composition of antibiotic in farmed honey in Minh Long district, Quang Ngai province 

Antibiotic Content Limit of detection 

(LOD) 

Ciprofloxacin ND 0.6 mcg/kg(ppb) 

Danofloxacin ND 0.6 mcg/kg (ppb) 

Difloxacin ND 0.6 mcg/kg(ppb) 

Enoxacin ND 0.6 mcg/kg(ppb) 

Enrofloxacin ND 0.6 mcg/kg(ppb) 

Flumequin ND 0.6 mcg/kg(ppb) 

Gatifloxacin ND 0.6 mcg/kg(ppb) 

Total 

(Ofloxacin, Levofloxacin) 

ND 0.6 mcg/kg(ppb) 
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Levofloxacin ND 0.6 mcg/kg(ppb) 

Lomefloxacin ND 0.6 mcg/kg(ppb) 

Marbofloxacin ND 0.6 mcg/kg(ppb) 

Nalidixic Acid ND 0.6 mcg/kg(ppb) 

Norfloxacin ND 0.6 mcg/kg(ppb) 

Orbifloxacin ND 0.6 mcg/kg(ppb) 

Oxolinic Acid ND 0.6 mcg/kg(ppb) 

Pefloxacin ND 0.6 mcg/kg(ppb) 

Sarafloxacin ND 0.6 mcg/kg(ppb) 

Sparfloxacin ND 0.6 mcg/kg(ppb) 

Tetracycline ND 0.6 mcg/kg(ppb) 

Chloramphenicol ND 0.04 mcg/kg(ppb) 

Streptomycin ND 5.0 mcg/kg(ppb) 

 

Analysis results at Hoan Vu High-Tech Analysis Center 

ND: Not – Detected:  

 

In Argentina and the United States, the use of many antibiotics in beekeeping such as oxytetracycline-HCl 

(OTC) leads to the accumulation of antibiotic residues in honey. That will lead to the decrease in product 

quality [1- 7]. 

 

Normally, beekeeper will use some antibiotics such as streptomycin, chloramphenicol in quite high doses to 

treat some infection. In other cases, antibiotic are also used in low doses a substance to promote growth 

process. The widespread use of antibiotic leads to the accumulation of antibiotic residue in honey, which 

reduces the quality of honey and makes it difficult to consume in the market. 

 

4. CONCLUSION 

Farmed honey in Minh Long district, Quang Ngai province was in the limitation for the standard quality of 

AOAC. EU and US. There was no significant difference in the protein content of honey in the rainy season 

and dry season -25.39 and -24.85, respectively, this difference is statistically significant (p<0.05). 

 

The difference between honey and protein in the rainy season and dry season were -0.86 -0.48, respectively, 

this difference is statistically significant (p<0.05). The C4 sugar content in honey was remarkble different 

between two seasons (5.20 in the rainy season and 3.10 the dry season). There was no antibiotic in farmed 

honey in Minh Long district, Quang Ngai. 
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