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ABSTRACT 
This study evaluated the physicochemical quality of honey informally marketed in 
Redenção-PA. Organoleptic characteristics, microscopic examination, dye test, Lund and 
Jagerschmidt reaction, diastatic activity, moisture content, pH, soluble solids and titratable 
acidity. The work used the methodology of the Pharmacognosy Manual and the Adolfo Lutz 
Institute. The results of the honey meet the required quality standards. The organoleptic 
and microscopic analyses revealed satisfactory quality, the dye tests indicated the absence 
of addition of artificial substances, in the Lund reaction, there was a precipitate between 2 
and 3 ml, in the Jagerschmidt analysis it had an amber color with a violet tone indicating 
the absence of commercial sugars. The analysis of diastatic enzymes showed a brown 
color, attesting that the honey was not heated or adulterated. The moisture content was 
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11%, pH 3.4, soluble solids was 82° Brix, and titratable acidity of 28 mEq/kg are within 
legal standards. Vitamin C had a concentration of 7.04 mg/100 g. The study reinforces the 
importance of complying with regulations; The producer was also offered a brief training in 
good handling practices, encouraging the formalization of the product, with a view to the 
safety of consumers and the appreciation of honey in the local market. 
Using as a reference Normative Instruction No. 11, RDC No. 216 and the Municipal 
Inspection Seal (SIM), to ensure the safety and quality of honey by promoting 
formalization. 
 
Keywords: Honey. Analyze. Quality. Tampering. 
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INTRODUCTION 

Beekeeping is an activity widely explored by farmers, as it is an alternative that 

generates profit, needs little maintenance and low initial cost compared to other agricultural 

practices (Aguiar et al., 2018). It also contributes to the maintenance and preservation of 

existing ecosystems, and does not cause environmental impact (Costa Junior, et al., 2017). 

It is the practice of raising bees, with the aim of producing honey, propolis, royal jelly, pollen 

and beeswax (AGUIAR, 2018). 

Factors such as inadequate management, lack of minimum infrastructure, and 

informal marketing practices can compromise the quality of honey. The lack of control over 

these aspects, added to the difficulty in transmitting correct information to consumers, 

especially about natural phenomena such as crystallization, represents significant 

challenges for the beekeeping sector (Silva, 2016; SEBRAE, 2009).  

Honey is undoubtedly the most well-known product among those that bees offer. 

Since ancient times, it has been a part of human food and civilizations, not only as a 

nutritious food, but also as an important medicinal resource. Currently, honey is still used 

as food and medicine, due to its properties (Moreira; Maria, 2001).  

According to the legislation, honey is a food product produced by honey bees, from 

the nectar of flowers or excretions of plant-sucking insects, which the bees collect, 

transform, combine with specific substances of their own, store and allow to mature in the 

combs of the hive (Brasil, 2000). Some factors can influence the composition of honey, 

such as the type of vegetation in the region, floral species, climatic conditions, and bee 

breed (Fujii; et al., 2009). 

According to Pereira (2007) you can find in honey small concentrations of B 

vitamins, such as: B1, B2, B3, B5, B6, B8 and B9, and also vitamin C and vitamin D. 

Minerals are also present in a small percentage in honey, and some of the inorganic 

chemical elements found are: aluminum, boron, calcium, lead, chlorine, copper,  sulphur, 

tin, iron, phosphorus, iodine, magnesium, manganese, nitrogen, osmium, potassium, 

radium, silicon, sodium, titanium and zinc. It should be noted that the mineral content in 

honey is directly related to its color and floral origin (Pereira, 2007). 

Honey is a natural product with limited supply and has often been the target of 

adulteration, causing extreme distrust in traditional consumers, being the main barrier to 

the expansion of its consumption (Azaredo et al., 2003). This ends up occurring as a target 
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for the addition of adulterating substances, such as commercial sugar, causing a decrease 

in the quality of the product (SILVA et al., 2018). 

 Honey is a product of simple handling, which facilitates its adulteration, especially in 

contexts where inspection is insufficient or non-existent, adulterating substances 

compromise its quality (Gois et al., (2013), such as the addition of commercial sugar, corn 

syrup, molasses, invert sugar solution and glucose (Bera & Almeida-Muradian, 2007). It is 

necessary to perform the physicochemical analysis to prove the quality of the product 

(Mendes et al, 2009). Obtaining physicochemical parameters of honeys is important for 

their characterization as well as essential to ensure the quality of this product in the market 

(De Souza et al., 2021; Nascimento et al., Alves et al., 2020). 

In order to avoid such fraud, Normative Instruction No. 11, of October 20, 2000, was 

instituted, which establishes the Technical Regulation of Honey Identity and Quality.  This 

regulation has the function of establishing the guidelines and tests required to assess the 

physicochemical parameters of honey quality, verifying the moisture content, pH and 

acidity, reducing sugars, non-water-soluble solids, minerals and ashes, as well as the 

diastasis activity and hydroxymethylfurfural (HMF). All quality determination requirements 

are compared with the reference in force in the legislation (Brasil, 2000). 

According to Andreeva (2017), bee honey is the third most adulterated food product, 

probably because it has high nutritional, medicinal and commercial value, with limited 

supply and high price. The most common adulterations are the additions of inverted 

sucrose solutions, glucose and corn syrups, and especially concentrated sugarcane juice. 

These adulterations have as their fundamental purpose the growth of profits from the sale 

of the adulterated product (Pinto; Lima, 2010; Calixto, 2018; Buligon et al., 2015). 

In this context, this study aims to evaluate the quality parameters of honey informally 

marketed in Redenção-PA, based on its physicochemical characterization. Thus, it seeks to 

provide subsidies for the regularization and improvement of local production, ensuring 

compliance with current standards and promoting consumer confidence. 

 

METHODOLOGY 

The work was carried out at the Food Laboratory of Campus XV - University of the 

State of Pará - UEPA, located in the city of Redenção, in the southeast of the state of Pará. 

Apis Meliferas bee honey  was the product evaluated for the analysis, being acquired by 

informal purchase in the city. The honey is extracted in a colony near the city, in the 
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neighboring municipality, Santa Maria das Barreiras, in the Continental Apiary. The 

criterion evaluated in the analyses was to ascertain the quality of the honey if it was in 

accordance with the regulatory standards and or if it had been adulterated. 

 

PHYSICAL-QUIMIC ANALYSIS 

Methodology of the Manual of the Brazilian Society of Pharmacognosy 

 The analyses of the honey included the evaluation of the Organoleptic 

Characteristics (color, aroma, flavor and texture) and Microscopic Examination to verify 

purity, identifying pollen grains and absence of unwanted residues. Tests such as the Dye, 

Lund Reaction, Jagerschmidt Reaction and Lugol Test were performed to detect 

adulterations, such as the addition of dyes, diluters or commercial sugar. The analysis of 

Diastasic enzymes evaluated heating or mixtures, while the Determination of Moisture 

verified liquid adulterations or premature harvest. 

 

The following analyses followed the methodology of the Adolfo Lutz Institute 

The analyses included pH, soluble solids (°Brix), titratable acidity and vitamin C. pH 

was measured with a digital pH meter in triplicate. Soluble solids were determined with a 

manual refractometer using 1 drop of honey. Titratable acidity was evaluated by titration 

with 0.1 M NaOH, using phenolphthalein as an indicator. Vitamin C was analyzed by 

titration with potassium iodate, following the method of the Adolfo Lutz Institute, with 

determination by the blue color point. 

 

INTERVIEW WITH THE PRODUCER 

A brief interview was conducted with the honey producer in order to identify the 

reasons for the absence of labeling on the product. The interview was based on the 

questionnaire model by Sousa, Belém and Rosa (2024), Chart 1, with adaptations to the 

questions, including questions about the producer's knowledge of good manufacturing 

practices, applicable regulations and the challenges for compliance with standards. 

The interview was conducted only with the beekeeper responsible for supplying the 

honey. 
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RESULTS  

ORGANOLEPTIC CHARACTERISTICS 

The observed and felt organoleptic characteristics correspond to those described in 

the pharmacognosy manual about the characteristics of honey, also according to MAPA 

(2000). The taste was sweet with a slight acidic sensation, this is due to the presence of 

small amounts of formic and malic acids. The aroma was pleasant, and is characteristic of 

normal honey, being a satisfactory result.  

 

Figure 1 honey on the glass plate. 

 
Figure of the honey analyzed. 

 

MICROSCOPIC EXAMINATION 

This analysis evaluated the physical characteristics of the honey; The visualization 

on the slide was made in triplicate, in its general characteristics the honey did not present 

substances foreign to its natural composition, confirming that the product was extracted 

according to the parameters of good practices.  

 

Figure 2- Microscopic Lens 

 
Figure without foreign substances 
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DYE TEST 

The honey remained with the color unchanged; If there were dye substances added 

to the honey, the color would gradually change from violet to pink. Thus, the observed 

result of honey did not have the addition of dyes. 

 

Figure 3- Dye Test 

 
Figure with natural honey coloring 

 

LUND REACTION 

This analysis contributes to the identification of fraud involving the addition of water 

to honey, since this practice hinders the formation of precipitate (Finco; Moura; Silva, 

2010). The precipitate volume of the triplicates of the honey analyzed varied between 2 ml 

and 3 ml, which is in accordance with the Manual of Pharmacognosy and MAPA (2000). 

According to these sources, a honey without the addition of water or other diluents should 

not produce precipitate, or present only traces. 
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Figure 4- Lund reaction. 

 
Figure with 3 ml precipitate. 

 

REACTION OF JAGERSCHIMIDT 

The analysis was carried out to verify whether the honey had adulteration by the 

addition of commercial sugar. The honey presented an amber color, which turned into violet 

after a certain time, indicating the absence of added sugar, this behavior is in accordance 

with the pharmacognosy manual, which establishes that a quality honey should not exhibit 

an intense violet color, which would be indicative of commercial sugar, which was not 

observed in the honey analysis.  

 

Figure 5- Jagerschimidt reaction. 

 
Amber and violet figure. 
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LUGOL ANALYSIS 

Lugol's analysis showed a blue color with a negative result for adductation, 

considering that when sugars or starch are added fraudulently to honey, Lugol's reaction 

identifies the fraud, changing the color that can vary around the red color. 

 

Figure 6- Analise Lugol. 

 
Figure with blue coloration. 

 

DIASTATIC ENZYME ANALYSIS 

Analyzing diastatic enzymes in honey is a crucial evaluation to determine the quality 

and purity of honey. Diastasic enzymes, also known as amylases, are enzymes that 

catalyze the hydrolysis of starch into simple sugars. These enzymes are naturally present 

in honey and are sensitive to heat; which makes it an indicator of honey adulteration, this 

enzyme is responsible for the breakdown of starch molecules (Dalastra et. al. 2009). 

The color of the honey after going through the analysis became natural brown, 

which indicates that the honey did not go through boiling or addition of artificial honey, 

however, if the analysis resulted in the colors violet or blue the quality would be doubtful. 
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Figure 7- Diastasis Enzyme Analysis 

 
Figure with amber collar 

 

MOISTURE DETERMINATION 

The result of the analysis in percentage of water in honey was 11%; which is within 

the acceptable range for honey, according to the pharmacognosy manual and ABPM, 

which is between 8.5% and 20% (Brasil, 2000). Therefore, the honey analyzed has an 

adequate water content, which is evidence that it has not been adulterated or taken 

prematurely.  

 

HP 

The result of the ph analysis was done in triplicate, with an average of 3.4, which 

was great.  

 

TOTAL SOLUBLE SOLIDS (TSS) 

The result for soluble solids was 82° Brix.  

 

TITRATABLE ACIDITY 

The result for titratable acidity was 28 mEq kg⁻¹.  

 

ASCORBIC ACID 

The result found was 7.04mg/100g;  

 

Table 2 Results of the Physicochemical Analysis of Honey 

ANALYSIS RESULT 

Organoleptic characteristics Color, flavor and aroma within the standards 

Microscopic examination No foreign substances 

Dye Test Unchanged coloration 
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Lund's reaction Precipitate between 2-3 ml 

Jagerschmidt's reaction Amber color, no violet 

Lugol analysis Color: Blue 

Diastasic Enzymes Cor natural a pardo 

Moisture Determination 11% 

ph 3,4 

 
Total Soluble Solids (TSS) 

 
82° Brix 

Titratable Acidity 28 mEq kg⁻¹ 
Ascorbic acid 7.04 mg/100g 

Results in accordance with Normative Instruction No. 11, of October 20, 2000. 

 

INTERVIEW WITH THE PRODUCER 

In this study, when evaluating the quality of honey, a brief interview was conducted 

with the producer in order to understand the reasons for the absence of labeling and the 

SIM Municipal Inspection Seal on the product. During the interview, the producer revealed 

that despite having an association of beekeepers in the region, the lack of knowledge and 

incentive has been an obstacle to adapting to regulatory standards. 

In response to this situation, a short training focused on good handling practices and 

the quality of honey was conducted. In addition, the main applicable regulations were 

clarified, as well as the benefits associated with complying with them, both for consumer 

safety and for the commercial valuation of the product. This incentive aimed not only to 

improve the compliance of the honey produced, but also to start the training of the 

producer, highlighting the importance of following regulatory standards to ensure quality 

and increase competitiveness in the market. 

 

Table 1. Interview Questions and Answers 

QUESTIONS ANSWERS 

There is an association for beekeepers Yes 

Know the types of honey contamination No 

Are you familiar with the types of adulteration of honey No 

Has knowledge about honey quality analysis Yes 

Do you know how honey labeling should be done No 

There is prejudice against honey without a label Yes 

Know Municipal Inspection Seal No 

Do you know what GMP (Good Manufacturing Practices) is No 

Are you familiar with the regulations of the Collegiate Board Resolution (RDC) 
for food 

No 

Know About Crystallization Yes 

Know the type of honeys Yes 

Meet the various species of bees Yes 

Are You Interested in Regularizing Production to Obtain Appropriate Inspection 
Seals and Labels 

Yes 

Are you open to seeking more information about regulation and quality control in 
beekeeping? 

Yes 

Adapted questionnaire table (Sousa, Belém and Rosa 2024). 
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DISCUSSION 

ORGANOLEPTIC ANALYSIS 

Souza's result; Rodrigues; Morais Rodrigues, (2012), were the same as those in the 

present work. 

 

MICROSCOPIC EXAMINATION 

In the study by Gonçalves (2019), similar results were found, as well as in the works 

of Souza, Rodrigues and Morais Rodrigues (2012), who reported corresponding results. 

 

DYE TEST 

Gonçalves, (2019) found the same results. 

 

LUND REACTION 

Similar results were obtained by Gonçalves (2019). Salgado et al. (2008) observed 

that some honey samples presented values below the standards established by the 

Ministry of Agriculture, Livestock and Supply (MAPA). However, analyses carried out with 

honeys from different blooms presented results in accordance with the normative 

guidelines (Souza, Rodrigues and Morais Rodrigues 2012), also found values within the 

standards required by the Brazilian legislation for honeys from bees. According to Souza et 

al. (2021), they found in their analyses meis in non-compliance with the legislation. 

 

REACTION OF JAGERSCHIMIDT 

Paim et al., (2023) also obtained the same result for the Jagerschmidt Reaction, 

where the analyzed samples remained in amber color, which indicates the non-addition of 

sugars and, therefore, no adulteration. 

 

LUGOL ANALYSIS 

Wiese (2000) finds that when using iodine and potassium iodide (lugol), adulterated 

honey presents a characteristic colored reaction due to the presence of starch and dextrin, 

which does not occur in pure honey (Coringa et. al. 2009). In the work of Silva (2017), he 

presented adulteration in one of the samples analyzed of industrialized honeys, 

characterizing it as a counterfeit product. In the work carried out by Souza et al. (2021), 
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honeys sold at fairs, some samples showed a positive result, thus being in non-compliance 

with the legislation. 

 

DIASTATIC ENZYME ANALYSIS 

 In the work Ludwig et al. (2020) had negative results (blue color) which represents a 

honey without diastasic activity due to the absence or destruction of positive enzymes , 

some samples developed the violet color, an indication of decreased diastasic power, this 

happens in centrifuged honey where there is a certain heating during the process and in 

mixtures of natural honey with artificial honey. 

 

MOISTURE DETERMINATION 

Other results were observed by Welke et al. (2008), with moisture values ranging 

from 14.7 to 19.8%, higher than those found in the present study, but still within the limits 

established by legislation. Marchini et al. (2004) found an average value of 18.91% in 

analyses of Apis mellifera honeys  in the State of Tocantins, a result similar to that obtained 

by Marchini et al. (2005), who identified an average moisture content of 19.1% for wild 

honey and 21.2% for eucalyptus honey. Humidity can be influenced by the botanical origin 

of the plant, by climatic and geographical conditions, or by the harvest of honey before its 

full maturity (Nanda et al., 2003). 

 

HP 

According to Feás, et al., (2010) the pH should be between 3.2 and 4.5, however, 

despite not having a reference pH value in the Brazilian legislation. Changes in pH values 

may indicate adulteration by fermentation (Gois et al., 2013). The pH value of honey can be 

influenced by the pH of the nectar, soil or association of vegetables for honey composition 

(Crane, 1985).  Evangelista-Rodrigues et al. (2005), in an analysis of honeys in Paraíba, 

found values ranging from 3.8 to 4.7 in the pH of the analyzed samples. 

 

TOTAL SOLUBLE SOLIDS (SST) 

In the study carried out by Silva et al (2003), the 3 honey samples from the state of 

Piauí that were evaluated found Brix grade values that ranged from 76.07 to 80.80. In 

another study by Silva et al (2009), the mean value found was 83.28º Brix.  
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TITRATABLE ACIDITY 

The value is within the quality standards recommended by the Codex Alimentarius 

(1993) that up to 50mEq/Kg of acidity in honey using NaOH are allowed, while by the 

Brazilian Legislation (Brazil, 2000) 40mEq/Kg are allowed, within the maximum limit. Salgado 

et al., (2008) found values with average acidity between 20.80 and 32.5 mEq/kg, in honeys 

of different botanical origin. In the study by MARCHINI et al. (2005) they found similar mean 

values of acidity, of 33.8 meq kg-1, and Azeredo et al. (2003) found a value of 34.3 meq kg-

1.  

According to Silva et. al. (2004) The variation in acidity can be explicit by the type of 

flowering, since the acidity of honey has indications in several organic acids contained in 

the nectar collected by bees. The variation of organic acids caused by the various sources 

of nectar, the enzymatic activity of glucoseoxidase that originates gluconic acid, the action 

of bacteria during maturation and the minerals present in its composition that influence the 

texture and stability of honey (Terrab, 2003). 

 

ASCORBIC ACID 

Of the vitamins, ascorbic acid (Vitamin C) is the one found in the highest 

concentration in honey, with about 4mg/100g of honey (Castro et al., 1998). In the honey of 

the zamboque bee of the work Silva et al., (2009) presented dark amber color and very 

high vitamin C content 203.32 mg/100g, this high value of vitamin C, due to the fact that 

the species and region are different from the present work. 

 

INTERVIEW WITH THE PRODUCER 

The producer was presented with some mandatory regulations to ensure the quality 

and safety of the honey. 

Normative Instruction No. 11, of October 20, 2000, approved by MAPA Ministry of 

Agriculture and Supply, defines the Technical Regulation of identity and quality of honey, 

this document establishes the standards that honey intended for human consumption must 

meet, including classification, composition, sensory and physicochemical characteristics, 

as well as labeling requirements and good manufacturing practices. The regulation seeks 

to ensure the quality, safety and standardization of honey in the market.  

The producer reported that there is still a great impasse regarding the crystallization 

of honey, a relevant question often raised by customers about this natural effect. Kuroishi 
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et al, (2012) describe that the crystallization of honey happens due to some factors and 

can vary according to them, such as the concentration of sugars, the water content in its 

original composition, the floral origin of the nectar, the handling during processing, 

processing and storage conditions, Normative Instruction No. 11, of October 20, 2000,  

corroborates Kuroisshi's explanation about the types of crystallization that can occur in 

honey, clarifying the different forms and conditions in which this process manifests itself. 

The MERCOSUR/GMC/RES. No. 89/99, establishes standardized quality criteria for 

honey in the MERCOSUR countries. This resolution has characteristics similar to those of 

IN 11 of October 20, 2000 and its main objective is to eliminate trade barriers arising from 

differences in national regulations, ensuring compliance and product safety for consumers. 

A pertinent point conveyed to the beekeeper was the issue of possible 

contamination of honey and the importance of Good Handling Practices. Lengler, (2001) 

describes that the presence of yeasts in honey occurs due to contamination due to 

carelessness in handling (hygiene) such as supporting honeycombs on the ground, poorly 

washed centrifuges, brass centrifuges, very dark combs and prolonged storage of honey in 

honeycombs, in view of Lengler's description, the need to present RDC N°216 of 

September 15, 2004 was ratified. 

The guidelines of Resolution RDC No. 216, of September 15, 2004, establish 

standards of good practices for food services, which include requirements for the handling, 

storage and hygiene of food, ensuring health safety, these guidelines ensure that handling 

and storage are in adequate conditions, minimizing risks of contamination and preserving 

their natural characteristics. In addition, the resolution provides guidance on the cleaning of 

equipment and utensils used in the process, as well as the training of handlers, ensuring 

that the final product is met. 

The Municipal Inspection Seal (SIM) is a certification that attests to the compliance 

of products of animal origin with local health standards. Its main objective is to ensure food 

safety, promoting the formalization of producers and ensuring that food is produced and 

processed in a hygienic and safe manner. To obtain the SIM, producers must comply with 

Good Manufacturing Practices (GMP) and undergo regular sanitary inspections, in addition 

to meeting the legal requirements established by the municipality. SIM brings several 

benefits, such as increased consumer confidence, product appreciation, and the possibility 

of accessing regulated markets 
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The SIM Municipal Inspection Service is aimed at the inspection of products of 

animal origin sold within the limits of the municipality. This service is especially important 

for smallholder and family farmers who sell their produce at local markets. SIM ensures 

that the products meet the quality and safety standards set by the municipal authorities. It 

is valid for civil society to encourage local industry without registration to adhere to SIM, as 

it is the way to get out of illegality and, in turn, to improve the competitiveness of food, 

increasing the standard of quality and safety of the product, due to the sanitary rigor of 

inspections, which follow the guidelines of technical legislation (Food Safety Brazil,  2024). 

In the work by Souza et al. (2021), honey samples sold at street markets in 

Barreiras-BA, exhibited results with poor characteristics that were not in accordance with 

specific technical legislation; which indicated the need for greater quality control. However, 

the honey analyzed in the present study did not present these same deficiencies; however, 

it has resulted satisfactorily within the standards required by the Legislation; For this 

reason, the importance of adapting to the current inspection standards was reformulated 

and reinforced, ensuring more trust and credibility to customers.  

Analyzing the beekeeper's responses, it is clear that he has extensive knowledge 

about honey in several aspects, from handling in the apiary to the bottling process. He 

demonstrates an understanding of the natural variations of honey, such as crystallization, 

types of honey, blooms, among other essential knowledge for the practice of beekeeping. 

However, with regard to the regulations required for the commercialization of the product, 

he is still unfamiliar. 

At the end of the interview, it was recommended that the producer contact the 

association to evaluate the possibility of providing product labeling, as well as seeking the 

support of a professional in the area, such as a food technologist, who could offer more in-

depth guidance. Given that the main objective of the interview was to provide an 

introduction to food safety, with a brief approach, following a simple format of questions and 

answers, with emphasis on the importance of labeling and compliance with Good 

Manufacturing Practices (GMP).  

 

CONCLUSION 

The work in question on the honey informally marketed in Redenção-PA meets the 

required quality standards, proving its safety and physicochemical compliance. However, 

the lack of labeling and the SIM Municipal Inspection Seal limits access to new markets. 
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The guidance offered to producers on good practices and the importance of regulation 

seeks to encourage the formalization and appreciation of the product, promoting food 

safety and the development of the local market. 

 

ACKNOWLEDGMENTS 

We thank the State University of Pará, especially Campus XV, for the technical and 

structural support that made this study possible. We express our gratitude to the local 

producer for his willingness to collaborate with the analyses and interviews, contributing 

significantly to the development of this work. We also recognize the collective effort of 

professors and colleagues who, with their guidance and exchange of knowledge, enriched 

the research and analysis process. This work reflects everyone's commitment to the quality 

and appreciation of regional beekeeping production. 

  



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.4, p.14380-14399, 2024  

14397 

REFERENCES 
 
1. Aguiar, A. C. S. (2018). Panorama e perspectivas da cadeia produtiva do mel no 

Brasil. Trabalho de Conclusão de Curso (Graduação em Eng. Alimentos) – 
Universidade Federal de Uberlândia. 

 
2. Alves, L. R. P. (2021). Análise de Qualidade e Levantamento dos Perfis dos 

Produtores, Comerciantes e Consumidores de Mel da Cidade de Barreiras – Ba. 
Trabalho de Conclusão de Curso (Graduação) – Instituto Federal de Educação, 
Ciência e Tecnologia da Bahia, Campus Barreiras, Curso de Engenharia de 
Alimentos. 

 
3. Andreeva, I. (2017). Global Honey Market Reached 6,653M USD in 2017. Available 

at: https://www.indexbox.io/blog/global-honey-market-reached-6,7-million-usd-in-
2015/. Accessed on: October 20, 2024. 

 
4. Azeredo, L.C., et al. (2003). Protein contents and physicochemical properties in honey 

samples of Apis mellifera of different origins. Food Chemistry, 80, 249–254. 
 
5. Bera, A., & Almeida-Muradian, L. B. (2007). Propriedades físico-químicas de 

amostras comerciais de mel com própolis do estado de São Paulo. Ciênc. Tecnol. 
Aliment, Campinas, 27(1), 49–52. 

 
6. Brasil. (2000). Regulamento Técnico de Identidade e Qualidade do Mel. Instrução 

Normativa n°11, de 20 de Outubro de 2000, Ministério da Agricultura e do 
Abastecimento. Diário Oficial da República Federativa do Brasil, Brasília, DF, October 
23, 2000, Section I, p. 16 A. 

 
7. Brasil. (2024). Instrução Normativa nº 11, de 20 de outubro de 2000. Estabelece o 

regulamento técnico de identidade e qualidade do mel. Diário Oficial da República 
Federativa do Brasil, Brasília, October 23, 2024, Section 1, p. 16–17. 

 
8. Brasil. Ministério da Agricultura e do Abastecimento. (2000). Instrução Normativa no 

11, de 20 de Outubro de 2000. Regulamento Técnico de Identidade e Qualidade do 
Mel, Distrito Federal, October. 

 
9. Brasil. Ministério da Agricultura, Pecuária e Abastecimento. (2000). Instrução 

Normativa nº 11, de 20 de outubro de 2000. Aprova o Regulamento Técnico de 
Identidade e Qualidade do Mel. Diário Oficial da União, Brasília, DF, October 23, 
2000. 

 
10. Brasil. Ministério da Saúde. Agência Nacional de Vigilância Sanitária. (2004). 

Resolução RDC nº 216, de 15 de setembro de 2004. Dispõe sobre Regulamento 
Técnico de Boas Práticas para Serviços de Alimentação. Diário Oficial da União, 
Brasília, DF. Accessed on: November 5, 2024. 

  



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.4, p.14380-14399, 2024  

14398 

11. Buligon, C., et al. (2015). Avaliação de fraudes em méis consumidos na região 
noroeste do Rio Grande do Sul. Disciplinarum Scientia, Série: Ciências da Saúde, 
Santa Maria, 16(2), 213–220. Available at: 
https://periodicos.ufn.edu.br/index.php/disciplinarumS/article/view/1008. Accessed 
on: October 24, 2024. 

 
12. Calixto, A. D. (2018). Análise Físico-Química em Amostras de Mel Comercializadas 

na Região Sul de São Paulo. Trabalho de Conclusão de Curso (Bacharelado em 
Medicina Veterinária) – Universidade Santo Amaro, São Paulo. Available at: 
http://dspace.unisa.br/handle/123456789/318. Accessed on: October 30, 2024. 

 
13. Codex Alimentarius. (1993). Codex Standard for Honey. Codex Alimentarius Volume 

11, FAO/WHO. 
 
14. Coringa, E. A. O., et al. (2009). Qualidade físico-química de amostras de méis 

produzidos no Estado do Mato Grosso – APL Apicultura. Cuiabá. 
 
15. Costa Junior, M. P. da, Khan, A. S., Sousa, E. P., & Lima, P. V. P. S. (2017). 

Integração espacial dos mercados exportadores de mel natural no Brasil. REAd. 
Revista Eletrônica de Administração, Porto Alegre, 23(1), 31–53. 

 
16. Crane, E. (1985). O livro do mel (2ª ed.). São Paulo: Nobel. 
 
17. De Souza, C. F., Alves, L. R. P., Tulini, F. L., Mamede, A. M. G. N., de Araújo Santana, 

A. C. B., & Lima, Í. A. (2021). Parâmetros de qualidade de méis inspecionados 
comercializados na cidade de Barreiras-Bahia. Research, Society and Development, 
10(1), e28710110959–e28710110959. 

 
18. Evangelista-Rodrigues, A., et al. (2005). Análise físico-química dos méis das abelhas 

Apis mellifera e Melipona scutellaris produzidos em regiões distintas no Estado da 
Paraíba. Ciência Rural, Santa Maria, 35(5), 1166–1171. 

 
19. Farmacognosia, Sociedade Brasileira de. (2009). Análise de mel. Available at: 

http://www.sbfgnosia.org.br/Ensino/analise_mel.html. Accessed on: August 20, 2024. 
 
20. Feás, X., Pires, J., Iglesias, A., & Estevinho, M. L. (2010). Characterization of artisanal 

honey produced on the Northwest of Portugal by melissopalynological and 
physicochemical data. Food and Chemical Toxicology, 48, 3462–3470. 

 
21. Finco, F. D. B. A., Moura, L. L., & Silva, I. G. (2010). Propriedades físicas e químicas 

do mel de Apis mellifera L. Revista Ciência e Tecnologia de Alimentos, 30(3), 706-
712. Available at: [link]. Accessed on: September 14, 2024. 

 
22. Food Safety Brazil. (2024). Atualização: serviços de inspeção de produtos de origem 

animal – SIF, SIE, SIM. Available at: https://foodsafetybrazil.org/atualizacao-servicos-
de-inspecao-produtos-de-origem-animal-sif-sie-sim/. Accessed on: November 4, 
2024. 

 



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.4, p.14380-14399, 2024  

14399 

23. Fuji, I. A., Rodrigues, P. R. M., Ferreira, M. N., et al. (2009). Caracterização físico-
química do mel de guaranazeiro (Paullinia cupana var. sorbilis) em Alta Floresta, 
Mato Grosso. Revista Brasileira de Saúde Produtiva Animal, 10, 645-653. 

 
24. Góis, G. C. C. A. B., Lima, L. T. da S., & Rodrigues, A. E. (2013). Composição do mel 

de Apis mellifera L.: Requisitos de qualidade. Acta Veterinaria Brasilica, 7(2), 137-
147. 

 
25. Gonçalves, H. C. (2019). Controle de qualidade do mel no município de 

Prudentópolis-PR (TCC, Faculdade Guairacá, Instituto Superior de Educação, 
Guarapuava). 

 
26. Instituto Adolfo Lutz (IAL). (2008). Métodos físico-químicos para análise de alimentos. 

São Paulo: Instituto Adolfo Lutz. 
 
27. Kuroishi, A. M., et al. (2012). Avaliação da cristalização de mel utilizando parâmetros 

de cor e atividade de água. Brazilian Journal of Food Technology, 15(1), 84-91. 
 
28. Lengler, S. (2001). Inspeção e controle de qualidade do mel. Available at: 

http://www.sebraern.com.br/apicultura/pesquisas/inspecao_mel01.doc. Accessed 
on: October 16, 2024. 

 
29. Ludwig, D., Wollmuth, G. P., Floriano, V. A., & Macedo, L. N. (n.d.). Propriedades 

prebióticas e antimicrobianas de mel de abelha (Mestrado em Ciências do Alimento). 
Universidade Federal Rural. 

 
30. Marchini, L. C., et al. (2005). Análise de agrupamento, com base na composição 

físico-química, de amostras de méis produzidos por Apis mellifera L. no Estado de 
São Paulo. Ciência e Tecnologia de Alimentos, 25(1), 8-17. 

 
31. Mercosul. (1999). Resolução MERCOSUL/GMC/RES. Nº 89/99, de 18 de novembro 

de 1999. Regulamento Técnico de Identidade e Qualidade do Mel. Montevidéu. 
 
32. Moreira, R. F. A., & Maria, C. A. B. de. (2001). Glicídios no mel. Química Nova, 24(4), 

516-525. 
 
33. Nanda, V., et al. (2003). Physico-chemical properties and estimation of mineral 

content in honey produced from different plants in Northern India. Journal of Food 
Composition and Analysis, 16, 613-619. 

 
34. Nascimento, A. M. da S., Souza, I. B. de, Santos, R. R. dos, et al. (2020). Ciências, 

tecnologia e inovação [livro eletrônico]: do campo à mesa. In L. R. P. Alves, C. F. de 
Souza, A. C. B. de A. Santana, F. L. Tulini, & Í. A. Lima (Eds.), Qualidade de méis 
comercializados em feiras livres no município de Barreiras-Ba (pp. 789-806). Instituto 
Internacional Despertando Vocações. 

  



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.4, p.14380-14399, 2024  

14400 

35. Paim, B. de A., Castro, G. A., Dantas, A. C. de M., Drawanz, B. B., Cenci, A., & 
Stalliviere, F. M. (2023). Atributos físico-químicos de qualidade dos méis das regiões 
Serra e Campos de Cima da Serra do RS. In Seminário Integrado de Ensino, 
Pesquisa e Extensão da UERGS (X SIEPEX), Porto Alegre. Available at: http://pev-
proex.uergs.edu.br/index.php/xsiepex/index. Accessed on: October 31, 2024. 

 
36. Pereira, P. J. M. F. (2007). Propriedades antibacterianas do mel. FUNAUP. 
 
37. Pinto, C. C. O. A., & Lima, L. R. P. (2010). Análises físico-químicas de méis 

consumidos no vale do aço/MG. Farmácia & Ciência, 1, 27-40. Available at: 
https://www.unileste.edu.br/farmaciaeciencia/volumes/artigo_3_F_C.pdf. Accessed 
on: October 23, 2024. 

 
38. Salgado, T. B., Orsi, R. O., Funari, S. R. C., & Martins, O. A. (2008). Análise físico-

química de méis de abelhas Apis mellifera L. comercializados na região de Botucatu. 
PUBVET, 2(20). 

 
39. SEBRAE – Sistema Brasileiro de Apoio às Micro e Pequenas Empresas. (2009). 

Manual de Segurança e Qualidade para Apicultura (86 p.). Brasília. 
 
40. Silva, C. L. da, Queiroz, A. J. de M., & Figueiredo, R. M. F. de. (2004). Caracterização 

físico-química de méis produzidos no Estado do Piauí para diferentes floradas. 
Revista Brasileira de Engenharia Agrícola e Ambiental, 8(2/3), 260-265. 

 
41. Silva, M. G. C. D., Figueira, P. T., Hoscheid, J., & Fukumoto, N. M. (2018). Análise 

das propriedades físico-químicas de amostras de mel comercializado em feiras livres 
do município de Assis Chateaubriand, PR. Higiene Alimentar, 32(278/279). 

 
42. Silva, T. (2017). Controle de qualidade: análise físico-química de méis de produtores 

das regiões de Guarapuava-PR, Virmond-PR e Pitanga-PR e de méis 
industrializados. 

 
43. Sousa, B. F. do Nascimento, Belém, M. M. de S., & Rosa, F. de L. (2024). Diagnóstico 

da utilização de mel apícola por famílias das comunidades Matinha e Mirandópolis, 
município de Colmeia-TO. Revista Novos Desafios, 4(1), 45. 

 
44. Souza, C. F. de, Alves, L. R. P., Tulini, F. L., Mamede, A. M. G. N., Souza, D. de M., 

Santana, A. C. B. de A., & Lima, Í. A. (2021). Análises de amostras de mel 
comercializados em feiras-livres da cidade de Barreiras-Bahia. Conjecturas, 21(6). 
https://doi.org/10.53660/CONJ-305-516. 

 
45. Souza, F. G. de, Rodrigues, F. M., & Morais Rodrigues, L. G. da S. (2012). Análise 

do mel de pequenos produtores do Vale do Médio Araguaia-Tocantins. Centro 
Científico Conhecer, 8(15), 1-12. 

 
46. Terrab, A., et al. (2003). Palynological, physicochemical, and colour characterization 

of Moroccan honeys. II. Orange (Citrus sp.) honey. International Journal of Food 
Science and Technology, 38, 387-394. 

 



 

 
REVISTA ARACÊ, São José dos Pinhais, v.6, n.4, p.14380-14399, 2024  

14401 

47. Welke, J. E., Reginatto, S., Ferreira, D., Vicenzi, R., & Soares, J. M. (2008). 
Caracterização físico-química de méis de Apis mellifera L. da região noroeste do 
Estado do Rio Grande do Sul. Ciência Rural, 38(6), 1737-1741. 

 
48. Wiese, H. (2000). Apicultura: Novos tempos (1st ed., 424 p.). Guaíba-RS: Editora 

Agropecuária LTDA. 


