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ABSTRACT 

Objective: to analyze physicochemical, microbiological and dirt parameters in marketed honeys, consumed by the 
elderly cared for at Integrated Health Center in Teresina, Piauí, Brazil. Method: the following analyses were 
performed: color, water activity, humidity, ash, pH, acidity, reducing sugars, total sugars, apparent sucrose and 
insoluble solids. Contamination indicator bacteria, mesophilic microorganisms, filamentous fungi and yeasts, as well 
as dirt and foreign matter, performed in the period from April to June 2016. Results: analyses of ash, pH, acidity and 
insoluble solids were outside current standards. Microbiological analyses did not present significant contamination. 
Also, analyses of dirt showed insect fragments, foreign matter in almost all the samples. Conclusion: parameters of 
ash, pH, acidity and insoluble solids, as well as dirt and foreign matter, indicated that the samples were not in 
accordance with current legislation. 
Descriptors: Aged; Honey; Health; Microbiology. 
 

RESUMO 
Objetivo: analisar os parâmetros físico-químicos, microbiológicos e sujidades em méis comercializados, consumidos 
por idosos atendidos no Centro Integrado de Saúde em Teresina, Piauí, Brasil. Método: foram realizadas análises de 
cor, atividade de água, umidade, cinzas, pH, acidez, açúcares redutores, açúcares totais, sacarose aparente e sólidos 
insolúveis. Bactérias indicadoras de contaminação, micro-organismos mesófilos, fungos filamentosos e leveduras, 
além de sujidades e matérias estranhas, realizadas no período de abril a junho de 2016. Resultados: as análises de 
cinzas, pH, acidez e sólidos insolúveis estavam fora dos padrões vigentes. As análises microbiológicas não 
apresentaram contaminação significativa. Já as análises de sujidades mostraram fragmentos de insetos, matérias 
estranhas em quase todas as amostras. Conclusão: os parâmetros de cinzas, pH, acidez e sólidos insolúveis, além de 
sujidades e matérias estranhas, indicaram que as amostras não estavam em conformidade com a legislação vigente. 
Descritores: Idoso; Mel; Saúde; Microbiologia. 
 

RESUMÉN 
 
Objetivo: analizar los parámetros fisicoquímicos, microbiológicos y de suciedad en mieles comercializadas, 
consumidas por ancianos atendidos en el Centro Integrado de Salud en Teresina, Piauí, Brasil. Método: se analizaron 
el color, la actividad del agua, la humedad, las cenizas, el pH, la acidez, los azúcares reductores, los azúcares totales, 
la sacarosa aparente y los sólidos insolubles. Bacterias que indican contaminación, microorganismos mesofílicos, 
hongos filamentosos y levaduras, así como suciedad y materias extrañas, llevadas a cabo de abril a junio de 2016. 
Resultados: los análisis de las cenizas, el pH, la acidez y los sólidos insolubles estuvieron fuera de los estándares 
actuales. Los análisis microbiológicos no mostraron contaminación significativa. El análisis de suciedad mostró 
fragmentos de insectos, materia extraña en casi todas las muestras. Conclusión: los parámetros de las cenizas, el 
pH, la acidez y los sólidos insolubles, así como la suciedad y la materia extraña, indicaron que las muestras no 
cumplían con la legislación vigente. 
Descriptores: Anciano; Miel; Salud; Microbiología. 
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INTRODUCTION 

According to ordinance No. 9,013, from March 29, 

2017, “honey is an alimentary product made by 

melliferous bees from flower nectar or secretions 

coming from living parts of plants or from 

excretions of plant-sucking insects that stay on 

living parts of plants that bees collect, transform, 

combine with own specific substances, store and 

let mature in honeycombs”.1 

Studies demonstrated that honey detains 

some functional and therapeutic applications, 

such as: curative, cicatrizing,2 rehydrating, anti-

inflammatory, energetic,3 anticancer4 and 

antibacterial5 effect. In a study that analyzed the 

honey consumer profile by age group, authors 

identified that the elderly made use of this food 

seeking therapeutic purposes and also for 

following family tradition.6 

Although honey contains structures that 

are benefic and have therapeutic purposes for 

health,3 this food is not free from alterations in 

its structure and may suffer microbiological 

contaminations and physicochemical changes that 

must be evaluated to meet the quality standards 

required by legislation and consumer food 

safety.7 

The Brazilian legislation declares that to 

honey, sugars and other elements that alter its 

original composition cannot be added.8 However, 

the increase in product demand has led to 

adulteration problems, as addition of sucrose, 

such as corn syrups and inverted syrups. These 

habits generate an increase in studies for 

methods of detection in honey adulterations and 

quality control.9 

Furthermore, honey may have its quality 

compromised due to failures regarding the 

extraction technology, handling, equipment to be 

utilized and mainly to the way of handling, 

processing, storage and conservation.10 According 

to Normative Instruction No. 11 (IN-11), honey 

must be free from contamination by chemical, 

biological products and isolated particles 

transmitted through air, handlers or processing. 

Thus, this study is based upon investigation of 

genuineness of honeys sold in street markets and 

consumed by the elderly, since the preference of 

this public for this product is related to the belief 

that such food is pure when compared with 

industrial honey. This conviction is associated 

with traditions and customs perpetuated through 

generations.8 

Concerning this matter, there is a 

continuous search for improvements in quality 

and purity of Brazilian honey as well as honeys 

sold in street markets. Although such mechanism 

is unusual, it is important to inform through 

analyses the whole creative process, from field to 

foundation. In this context, the present work had 

as objective to analyze the physicochemical, 

microbiological, dirt and foreign matter 

parameters in marketed honeys, consumed by the 

elderly cared for at Integrated Health Center in 

Teresina, Piauí, Brazil. 

 

METHOD 

It is a field, cross-sectional study with 

quantitative and descriptive approach. The study 

consisted of two fundamental variables: the 

participants, 44 elderly people cared for at 

Integrated Health Center – IHC, with 30 females 

and 14 males, and 44 samples of honeys consumed 

by them. The calculus of sample size was based 

on the number of elderly attendances provided in 
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IHC geriatrics sector, in which 11 elderly people 

are cared for per week. The sample was randomly 

defined through systematic sampling. Every two 

elderly people cared for at IHC, one was studied, 

totaling 44 elderly people in the period from April 

to June 2016. The calculus was performed with 

the following formula: 

 

𝐸 = (1,64)² ×	
0,50 × 0,50
√(44)

= 0,1014 = 10,14% 

 

This sample size (n) has margin of error of 

10.14% (E) with level of trust of 90% (E=1.64) and 

maximum variance P=0.50, Q=0.50. The 

statistical analysis of data was made using Chi-

Square test and 5% of probability, with the results 

presented in mean, in minimum and maximum 

values.11 

The 44 samples of honeys were directly 

acquired in participants’ residences and 

consequently none had identification or labeling. 

The collected samples were placed in 240 mL 

plastic containers, previously sanitized with 70% 

alcohol, coded and conducted to Laboratory of 

Physicochemical Analysis of Food at Federal 

University of Piauí, Teresina, Piauí, Brazil. 

The study had the consolidated opinion of 

Research Ethics Committee - REC: 1,476,832 and 

Certificate of Presentation for Ethical 

Consideration (CPEC): 53737116.9.0000.5210, 

approved on April 3, 2016, respecting the 

Resolution 466/12 from Brazilian National Health 

Council - NHC. 

For honey color evaluation, a HANNA-

branded colorimeter - model C221, Honey Color 

Analyzer, was used, with utilization of cuvettes, 

and the reading was directly obtained in the 

device display. Water activity (Aw) was 

determined utilizing the reading device (digital 

Decagon Pawkit), removing 10 g of each honey 

sample and placing them in containers coupled to 

the device, with direct reading in equipment 

panel.12 Humidity analysis was determined by 

refractometric method, putting 2 honey drops on 

prism of bench refractometer model Biobrix; 

next, the reading was done. Honey refraction 

index (RI) value was converted in humidity (%), 

according to Chataway table.13 

Ash content was performed in muffle 

(FANEM) model 412. 2 g of honey was weighed in 

a porcelain crucible and incinerated during 6 

hours at 550°C. After this period, the ash content 

was weighed and calculated in percentage.13 To 

measure the honey pH, a digital pH meter model 

Mpa-210P was utilized. Acidity determination was 

performed by titration with NaOH until it reaches 

pH 8.3 with use of digital pH meter Mpa-210P.13 

Determination of reducing sugars was 

conducted weighing 2 g of honey and dissolving 

them in 30 mL of distillated water; next, the 

solution volume was completed for 100 mL in a 

volumetric flask. In each Erlenmeyer, the 

following were placed: 10 mL of water, 5 mL of 

Fehling A and 5 mL of Fehling B solution. The 

titration occurred under shaking for color 

changing (red brick).14-15 

For analysis of total sugars, a 50 mL 

aliquot of honey remaining solution of analysis of 

reducing sugars was added in a 100 mL flask; 

next, 1 mL of concentrated HCl was added, and it 

was taken to water-bath for 15 minutes. After, 

the solution was kept at room temperature and 

neutralized with 5 M NaOH up to pH 7.0, under 

titration of Fehling A and B solution with boiling 

until red-brick color.14-15 
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For apparent sucrose determination, the 

subtraction of results of total sugars and reducing 

sugars was performed.14-15 

Analysis of insoluble solids was performed 

with 20 g of honey diluted in 100 mL of distillated 

water, and heated at 60°C. Next, the solution was 

filtered in filter paper previously dried in 

chamber at 100°C, cooled in desiccator and 

weighed. Beaker and filter paper were washed 

with warm water until absence of sugars, they 

were taken to chamber, next to desiccator, and 

after they were weighed until reaching the 

constant weight. All the analyses were performed 

in triplicate.13 

For microbiological analyses, sample 

weighing and dilution at 10-1 were performed, and 

after serial decimal dilutions up to 10-3 were 

prepared. 

For analysis of contamination indicator 

bacteria, 1.0 mL of each dilution was inoculated 

in Lauryl Sulphate Tryptose (LST) broth as 

presumptive test at 37°C. The suspicious samples 

followed with the methodology for accurate 

results.16 

In total count of aerobic mesophilic 

bacteria, 1.0 mL of each dilution was inoculated 

in Petri dishes, and Plate Count Agar (PCA) was 

added. After solidification of medium, the dishes 

were incubated in inverted position at 37°C for 24 

to 48 hours. The counts were transformed into 

Colony-Forming Units (CFU/g) values. 

In count of filamentous fungi and yeasts, 

1.0 mL aliquots of each dilution were added in 20 

mL of Potato Dextrose Agar (PDA) medium, 

incubated at 25°C for 5 days, for count.17 

For study of dirt and foreign matter, 50 g 

of sample in beaker was weighed and diluted in 

500 mL of water at 60°C, filtered in Büchner and 

read in magnifying glass (MICRONAL VM VMT), 

with 10 and 20 x magnification, of material 

trapped in filter paper, and slides were prepared 

by fixing coverslips using glycerin. The slide 

verification was made through microscope, and 

the identification of elements found in honey 

were registered through Scopelmage 9.0 

software.10 

 

RESULTS 

The physicochemical results of honeys consumed 

by the elderly are presented in Tables 1 to 3 and 

in Figure 1.  
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Table 1: Physicochemical analysis of honeys consumed by the elderly cared for at Integrated Health 
Center. Teresina (PI), 2016. (n=44). 

Parameters Mean Maximum Minimum Normative No. 11 
Color (mm) 66.43 150.00 30.00 White to Dark amber 
Water activity (Aw) 0.41 0.48 0.24 - 
Humidity (%) 18.32 20.00 14.00 Max. 20% 
Ash (%) 0.27 0.68 0.05 Max. 0.6% 
pH 2.58 3.49 2.00 - 
Acidity (mEq/kg) 70.28 105.93 33.17 Max. 50 mEq/kg 
Reducing sugars (%) 71.50 77.27 68.19 Min. 65% 
Total sugars (%) 76.44 80.32 71.77 - 

Apparent sucrose (%) 5.00 9.57 1.07 Max. 6.0% (flower honey) and 
Max. 10% (honeydew) 

Insoluble solids (%) 0.07 0.15 0.02 Max. 0.1% 
 

Table 2: Microbiological analysis of honeys consumed by the elderly cared for at Integrated Health 
Center. Teresina (PI), 2016. (n=44). 
Analyses Mean Maximum Minimum 

Coliforms at 35°C (MPN⋅g-1) <3.0 <3.0 <3.0 
Coliforms at 45°C (MPN⋅g-1) <3.0 <3.0 <3.0 
Mesophilic bacteria (CFU⋅g-1) 5.2×102 2.8×103 <10 
Fungi and yeasts (CFU⋅g-1) 3.8×102 3.3×103 <10 
Source: Direct research (2016). 

 

Figure 1: Main images found: a) insect abdomen fragment; b), d), e) and h) insect leg fragment; c) insect 

thorax and abdomen fragment; f) insect fragment; g) piece of plastic; i) coal fragment; j) wood 

bark fragment. 

  
 

  

    
 

  

a) b) c) d) e) 

f) g) h) i) j) 
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Table 3: Dirt and foreign matter analyses in honey consumed by the elderly cared for at Integrated 
Health Center. Teresina (PI), 2016. (n=44). 

Dirt  No.  %  

Foreign matter 

Presence 40  90.91  

Absence 4  9.09  

Total 44  100.00  

Source: Direct research (2016). 
 

DISCUSSION 

The honeys analyzed had light amber coloration, 

varying between 30 to 150 mm (Pfund scale), 

representing a 66.43 mean (Table 1), and it is 

classification parameter of sensorial 

characteristics.8 The results found in this study 

were similar to a study of honeys in Piauí, also 

with predominance of light amber color.18 The 

honey color reflects its composition, that is, the 

darker, the higher the content of mineral 

substances present.19 

Honey color is associated with the origin in 

blossom, processing and storage, climatic factors 

and with ripening temperature of honey in hive. 

So, listing the coloration of honeys studied 

regarding the composition of minerals present, it 

is possible to realize that they have a reduced 

mineral content.20-21 

The water activity (Aw) had 0.41 mean 

with a 0.24 to 0.48 variation (Table 1). Although 

it is a parameter not established by legislation, 

this variable is used to predict the microbial 

development as well as evaluate chemical 

reactions and shelf life of food. Authors found Aw 

values in honeys from semi-arid region of Piauí of 

0.68 to 0.76 and 0.58 to 0.61, respectively.18,21 

The Aw critical value for microorganism 

multiplication is 0.60 for osmophilic yeasts and 

0.65 for xerophilic filamentous fungi.22 The Aw 

results of this study showed that honey does not 

favor microbial development. 

As for the humidity content in honey 

consumed by the elderly, the mean found in this 

work was 18.32%, varying between 14.0 to 20.0% 

(Table 1). However, one sample reached the 

maximum limit of 20% established by legislation.8 

The ratios for humidity values above 20% may be 

related to improper storage conditions, resulting 

in humidity absorption of honey by 

environment.19 

The mean of humidity of Apis mellifera 

honeys found by authors in State of Tocantins was 

19.1% for wild honeys and 21.2% for eucalyptus 

honey.19 By the results obtained in this study, the 

honey is in accordance with legislation. 

About the ash result, three samples were 

not in accordance with legislation, presenting 

values above 0.6%.8 The mean obtained was 

0.270% (Table 1). With this result, it was possible 

to compare the dark amber color of some samples 

with the high ash content. 

In a study evaluating the ash content in 

honeys of State of São Paulo, researchers found 

values of 0.072%, 0.125% and 0.279%, 

respectively.19 Lower values of 0.01 and 0.03% 

were found in 10 samples from State of Paraíba.23 

Values above 0.6% of mineral residue show that 

there were irregularities in the process of 

obtaining honey, by beekeeper.24 
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The honey pH found in this study had 2.58 

mean with variation between 2.00 and 3.49 

(Table 1). This parameter shows the intensity of 

acidic or basic condition of a certain medium. The 

honeys should present values between 3.5 and 4.5 

due to the presence of organic acids that 

contribute to form honey flavor and provide 

stability against microbial degradation.25 Then, 

the honey analyzed showed values below the 

established one. This result shows that the honeys 

evaluated in this study may be adulterated, and 

it can cause health problems for consumer. pH is 

important for food quality assessment. On the 

other hand, in an experiment utilizing honeys in 

Botucatu/SP, 4.22 value was obtained.26 Other 

researchers found pH values between 3.35 and 

4.50.27 In another study, 3.85 pH mean was 

found.23 

The acidity values of honeys analyzed in 

this study presented a 70.28 mEq/kg mean with 

variation between 33.17 to 105.93 mEq/kg (Table 

1). According to legislation, the maximum acidity 

limit for honey is 50 mEq/kg.8 The high acidity 

may indicate the food deterioration due to 

fermentation by xerotolerant yeasts, which take 

advantage of favorable conditions of humidity and 

water activity to induce fermentation of honey 

sugars, causing a reduced pH.18 The results of this 

study agree with possible deterioration or 

fermentation of sugars, since the pH acidity 

values were changed, and it can harm consumer’s 

health. Also, climatic factors may be influenced 

in acidity of honey samples of this study, since 

Piauí has high temperatures. Another factor that 

may be related to the increased honey acidity is 

improper storage condition.21 In acidity analyses 

of honeys evaluated in State of Rio de Janeiro, 

30% of clandestine honeys were at odds with 

legislation and the values oscillated between 15 

and 63 mEq/kg.28 All values obtained in this work 

exceeded the maximum value (50 mEq/kg) 

allowed by current legislation for honeys. 

The average value for reducing sugars 

found in this work was 71.50% (Table 1). 

According to legislation, the quantity of reducing 

sugars in honey must not be less than 65%.8,20 A. 

mellifera honeys studied in State of Tocantins had 

68.94 ± 3.65% mean of reducing sugars, with 62.70 

to 76.20% variation.27 

For the results of total sugars, this study 

presented a 76.43% mean (Table 1), with values 

that vary from 71.77 to 80.32%. For this 

parameter, there is no value established by 

Brazilian quality standards. As with these results, 

in a study, analyzing honeys in Londrina, 76.90 to 

84.18% variation was obtained.29 

The apparent sucrose of honeys analyzed 

in this study had a 5.00% mean (Table 1), with 

1.07 to 9.57 variation. The maximum rates 

allowed by legislation are 5% of sucrose and 10% 

for mixture with flower honey. All values 

obtained in this study are in accordance with 

current legislation. These results corroborate 

those found by authors who analyzed honeys in 

Londrina, with obtained values of apparent 

sucrose varying between 2.76 to 9.78%.29 

The average value for analysis of insoluble 

solids (IS) was 0.070 (Table 1). Nevertheless, 11 

samples analyzed were above the limit 

established by legislation, which predicts the 

quantity of 0.1% for this parameter.8 The sample 

values vary between 0.020 to 0.150%. IS in honeys 

indicate purity level and a possible inadequate 

processing of this product. The variation interval 
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proved to be similar to that observed by 

researches who found 0.013 to 0.192 values in 

honey samples in Paraíba/PB.23 Other scholars 

also found high values in all the honey samples 

analyzed, 0.19 to 0.68%, and 0.10%, 

respectively.30-31 The samples with results outside 

the limit established by legislation suggest that 

they have been improperly handled or 

adulterated. 

In analyses of coliforms at 35°C and 45°C, 

values lower than 3.0 MPN⋅g-1 were observed in all 

the samples analyzed, demonstrating accordance 

with legislation.8 Compared with results found by 

authors who analyzed bee honey (A. mellifera) 

produced in cooperatives in semi-arid region of 

Piauí, absence of coliforms at 35°C and 45°C was 

obtained in all the samples.32 Similar results were 

obtained by other authors.21,33 In this assessment, 

it was possible to conclude that all samples were 

with acceptable levels for these indicators. 

In the analyses of count of aerobic 

mesophilic bacteria, the mean obtained was 

5.2×102 CFU⋅g-1. This assessment is utilized to 

estimate the sanitary quality of food even if no 

visible deterioration has occurred. The value 

found is quite low, possibly due to the product be 

considered antibacterial. Studies affirm that in 

most foods, counts greater than 106 CFU⋅g-1 are 

necessary to cause sensorial changes that are 

detectable in them.22 

In fungi and yeasts count (Table 2), the 

average growth was 3.8×102 CFU⋅g-1. These 

microorganisms can be found in honey through 

bees by production process, or also by 

environmental contamination. Similar values 

(2.6×102 CFU⋅g-1) were found in a study that 

analyzed A. mellifera honeys. Authors reported 

that fungi and yeasts are commonly found in 

honey, due to the ability to endure low values of 

water activity and pH.22,32 

Relating to the analyses of dirt and foreign 

matter in honey, it was possible to identify 

fragments of insects, wood bark, plastics and 

coal, presented in Figure 1. 

These fragments were found in almost all 

the samples (90.91%), as presented in Table 3. 

 

CONCLUSION 

The verified nonconformities are derived from 

possible adulterations or contaminations during 

the process, since the honey processing, 

packaging and storage. 

The microbiological analyses did not 

present contamination by coliforms at 35°C and 

45°C, count of aerobic mesophilic bacteria and 

filamentous fungi and yeasts. The microscopic 

analysis showed insect fragments, foreign matter 

in almost all the samples, at odds with the current 

legislation, supposing thus that there was no 

proper production and handling process for the 

product.

 

REFERÊNCIAS 

 
1. Brasil. Ministério da Agricultura, Pecuária e 
Abastecimento, MAPA. Decreto n. 9.013, de 29 de 
março de 2017. Regulamenta a Lei nº 1.283, de 18 
de dezembro de 1950, e a Lei nº 7.889, de 23 de 
novembro de 1989, que dispõem sobre a inspeção 

industrial e sanitária de produtos de origem 
animal-RIISPOA. Diário Oficial União. Brasília, DF, 
29 mar. 2017. Available from: 
http://www.planalto.gov.br/ccivil_03/_Ato2015
-2018/2017/Decreto/D9013.htm 



Silva LR, et al.                                                                 Evaluation of honeys consumed by the elderly 
 

Rev Pre Infec e Saúde. 2019;5:8815     9 
 

2. Sheikh D, Zaman SU, Naqvi SB, Sheikh MR, Ali 
G. Studies on the antimicrobial activity of honey. 
Pak J Phar Scie [Internet]. 1995 Jan [cited 2017 
Jan 15]; 8(1):51-62. Available from: 
https://europepmc.org/abstract/med/16414767 
3. Silva RA, Maia GA, Sousa PHM, Costa JMC. 
Composição e propriedades terapêuticas do mel 
de abelha. Alim Nutr [Internet]. 2006 Jan. [cited 
2019 Jan 10]; 17(1):113-120. Available from: 
http://agris.fao.org/agris-
search/search.do?recordID=DJ2012058841 
4. Swellam T, Miyanaga N, Onozawa M, Hattori K, 
Shimazui T, Akaza H. Antineoplastic activity of 
honey in an experimental bladder cancer 
implantation model: In vivo and in vitro studies. 
Int J Urol [Internet]. 2003 Apr [cited 2019 Jan 16]; 
10(4):213-219. Available from: 
http://dx.doi.org/10.1046/j.0919-
8172.2003.00602.x 
5. Jeffrey AE, Echazarreta CM. Medical uses of 
honeys. Rev Biom [Internet]. 1996 Jan [cited 2019 
Jan 12]; 7(1):43-49. Available from: 
http://www.cirbiomedicas.uady.mx/revbiomed/
pdf/rb96716.pdf 
6. Pocol C, Marghitas L. Qualitative exploration of 
honey among segments by using the focus group 
method. Bull UASVM [Internet]. 2008 Sep [cited 
2019 Jan 15]; 65(2):460-9. Available from: 
http://journals.usamvcluj.ro/index.php/horticul
ture/article/view/1130/1113 
7. Silva EVC, Araújo AA, Venturieri GC, Ozela EF. 
Avaliação microbiológica e sensorial de méis de 
abelhas Apis mellifera (Africanizadas) e Melipona 
fascilculata (Uruçu Cinzenta) in natura e 
pasteurizado. Hig. Aliment [Internet]. 2008 Jun. 
[cited 2019 Jan 15]; 22(162):83-87. Available 
from: http://bases.bireme.br/cgi-
bin/wxislind.exe/iah/online/?IsisScript=iah/iah.x
is&src=google&base=LILACS&lang=p&nextAction=
lnk&exprSearch=535532&indexSearch=ID 
8. Brasil, Ministério da Agricultura, Pecuária e 
Abastecimento. Instrução Normativa n. 11 de 20 
de outubro de 2000. Regulamento Técnico de 
Identidade e Qualidade do Mel. Diário Oficial da 
República Federativa do Brasil, Brasília, 20 out. 
2000. Seção 1, p. 16 e 17. Available from: 
http://www.cidasc.sc.gov.br/inspecao/files/201
2/08/IN-11-de-2000.pdf 
9. Yilmaz MT, Tatlisu NB,Toker OS, Karaman S, 
Dertli E, Sagdi O, et al. dynamic and rheological 
analysis as a novel approach to detect honey 
adulteration by fructose and saccharose syrups: 
Correlations with HPLC-RID results. Food Res Int 
[Internet]. 2014 Oct [cited 2019 Jan 15]; 64:634-
646. Available from: 

http://dx.doi.org/10.1016/j.foodres.2014.07.00
9 
10. Sousa RS, Carneiro JGM. Pesquisa de sujidades 
e matérias estranhas em mel de abelhas (Apis 
mellifera L.). Ciênc Tecnol Aliment [Internet]. 
2008 Jan [cited 2019 Jan 16]; 28(1):32-33. 
Available from: 
http://dx.doi.org/10.1590/S0101-
20612008000100006 
11. Arango HG. Bioestatística Teórica e 
Computacional. 3rd ed. Rio de Janeiro: Editora 
Guanabara Koogan; 2009. 
12. Decagon Devices, Inc. 2365 NE Hopkins Court, 
Pullman, USA, WA 99163 
10341, 2016. 
13. IAL. Instituto Adolfo Lutz. Normas analíticas: 
métodos químicos e físicos para análise de 
alimentos. São Paulo: IAL; 2008. 
14. Marchini LC, Sodré GS, Moreti ACCC. Mel 
brasileiro: composição e normas. 1st ed. Ribeirão 
Preto: A.S. Pinto; 2004. 
15. Lane JH, Eynon L. Determination of reducing 
sugars by Fehling solution with methylene blue 
indicator. London: Norman Rodger; 1934. 
16. Brasil. Instrução Normativa SDA Nº 62, de 26 
de Agosto de 2003. Aprova os "Métodos Analíticos 
Oficiais para Análises Microbiológicas para 
Controle de Produtos de Origem Animal e Água ". 
Diário Oficial da União, Poder Executivo, Brasília, 
DF, 18 Sep 2003. Available from: 
https://www.defesa.agricultura.sp.gov.br/legisl
acoes/instrucao-normativa-sda-62-de-26-08-
2003,665.html 
17. Pitt JI, Hocking AD. Fungi and spoliage. 2nd 
ed. London: Blackie academic and Professional; 
2009. 
18. Pires RMC. Qualidade de mel de abelhas (Apis 
mellifera Linaeus) produzido no Piauí. 
[Dissertação de mestrado]. Teresina: 
Universidade Federal do Piauí; 2011. 
19. Marchini LC, Moreti ACCC, Otsuk IP. Análise 
de agrupamento, com base na composição físico-
química, de amostras de méis produzidos por Apís 
mellifera L. no Estado de São Paulo. Ciênc Tecnol 
Aliment [Internet]. 2005 Mar [cited 2019 Jan 16]; 
25(1):8-17. Available from: 
http://dx.doi.org/10.1590/S0101-
20612005000100003 
20. Aroucha EM, Oliveira AJF, Nunes GHS, 
Maracaja PB, Santos MCA. Qualidade do mel de 
abelha produzidos incubados da IAGRAM e 
comercializado no Município de Mossoró/RN. Rev 
Caatinga [Internet]. 2008 Jan [cited 2019 Jan 19]; 
21(1):211-217. Available from: 
https://periodicos.ufersa.edu.br/index.php/caa
tinga/article/view/629/368 



Silva LR, et al.                                                                 Evaluation of honeys consumed by the elderly 
 

Rev Pre Infec e Saúde. 2019;5:8815     10 
 

21. Moura SG. Boas Práticas e a qualidade do mel 
de abelhas Apis mellifera Linnaeus, 1758. [Tese 
de Doutorado em sanidade e reprodução animal]. 
Teresina: Universidade Federal do Piauí; 2010. 
22. Franco BDG, Landgraf M. Microbiologia dos 
Alimentos. 1st ed. São Paulo: Atheneu; 2008. 
23. Evagelista-Rodrigues A, Silva EMS, Beserra 
EMF, Rodrigues ML. Análise físico-química dos 
méis das abelhas Apis mellifera e Melipona 
scutellaris produzidos em regiões distintas no 
Estado da Paraíba. Ciênc Rural [Internet]. 2005 
Sep [cited 2019 Jan 15]; 35(5):1166-1171. 
Available from: 
http://dx.doi.org/10.1590/S0103-
84782005000500028 
24. Almeida JPF, Machado AV, Alves FMS, 
Queiroga KH, Cândido AFM. Estudo físico-químico 
e de qualidade do mel de abelhas, comercializado 
no município de Pombal- PB. Re Verd Agro Desen 
Sust [Internet]. 2011 Jul [cited 2019 Jan 17]; 
6(3):83-90. Available from: 
https://www.gvaa.com.br/revista/index.php/RV
ADS/article/view/738/655 
25. Bogdanov S. The Book of Honey: a short 
history of honey. Bee Product Science. 1st ed. 
Bellingham: WA. Chapter 1; 2009. 
26. Salgado TB, Orsi RO, Funari SRC, Martins AO. 
Análise físico-química de méis de abelhas Apis 
mellifera L. comercializados na região de 
Botucatu, São Paulo, Brasil. Publ Med Vete Zoot – 
PUBVET [Internet]. 2008 May [cited 2019 Jan 18]; 
12(2):1-17. Available from: 
http://www.pubvet.com.br/material/Martins23
2.pdf 
27. Abadia-Finco FDB, Moura LL, Silva IG. 
Propriedades físicas e químicas do mel de Apis 
mellifera L. Ciênc Tecnol Aliment [Internet]. 
2010 Jul [cited 2019 Jan 12]; 30(3):706-712. 
Available from: 
http://dx.doi.org/10.1590/S0101-
20612010000300022 
28. Ribeiro ROR, Silva C, Monteiro ML, Baptista 
RF, Guimarães CF, Mársico ET, et al. Avaliação 
comparativa da qualidade físico-química de méis 
inspecionados e clandestinos, comercializados no 
estado do Rio de Janeiro, Brasil. Rev Bras Ciênc 
Vet [Internet]. 2009 Jan [cited 2019 Jan 16]; 

6(3):83-90. Available from: 
http://periodicos.uff.br/rbcv/article/view/7040 
29. Dias JS, Camargo AC, Barin CS, Ellensohn RM. 
Caracterização Físico-Química de Amostras de 
Mel. Ciênc Exat Tecn [Internet]. 2009 Nov [cited 
2019 Jan 15]; 8(1):19-22. Available from: 
http://revista.pgsskroton.com.br/index.php/exa
tas/article/view/616 
30. Alves EM, Toledo VAA, Marchini LC, Sereia MJ, 
Moreti ACCC, Lorenzetti AR, et al. Presença de 
coliformes, bolores e leveduras em amostras de 
mel orgânico de abelhas africanizadas das ilhas do 
alto rio Paraná. Ciênc Rural [Internet]. 2009 Oct 
[cited 2019 Jan 12]; 39(7):2222-2224. Available 
from: 
http://orgprints.org/22377/1/Alves_Presen%C3%
A7a.pdf 
31. Santos DC, Moura Neto LG, Martins JN, Silva 
KFNL. Avaliação da qualidade físico-química de 
amostras de méis comercializadas na Região do 
Vale do Jaguaribe-CE. Rev Verd Agroe Desenv Sust 
[Internet]. 2009 Oct [cited 2019 Jan 14]; 4(4):21-
26. Available from: 
https://www.gvaa.com.br/revista/index.php/RV
ADS/article/view/212 
32. Pires RMCE, Moura SGM, Cardoso Filho FC, 
Monte AM, Pires LF, Lorezon MCA, et al. valuation 
of hygienic-sanitary quality of honey from Apis 
mellifera L. obtained in semi-arid region of Piauí, 
Brazil. Afr J Microb Research [Internet]. 2015 Jul 
[cited 2019 Jan 15]; 9(30):1806-1813. Available 
from: 
https://academicjournals.org/article/article143
9563173_Pires%20et%20al.pdf 
 
33. Barros HD, Batista E. Avaliação físico-química 
e microbiológica de diferentes marcas de mel. 
Rev Higi alimentar [Internet]. 2008 Nov [cited 
2019 Jan 20]; 22(166/167):76-79. Available from: 
http://pesquisa.bvs.br/brasil/resource/pt/lil-
549284 
 
Submitted: 2019-05-17 
Accepted: 2019-11-13 
Published: 2020-01-01 

 

COLLABORATIONS 
LRS and MCCM: substantial contributions in work conception or design; in data collecting, analysis and 
interpretation; in article writing or in its critical review; in the final version to be published. AMM, GASR, 
RGAB and AMDR: substantial contributions in data collecting, analysis and interpretation; in article writing 
or in its critical review; in the final version to be published. All the authors agree and are responsible for 
the content of this manuscript version to be published.  



Silva LR, et al.                                                                 Evaluation of honeys consumed by the elderly 
 

Rev Pre Infec e Saúde. 2019;5:8815     11 
 

ACKNOWLEDGMENTS 
Does not apply. 
 
AVAILABILITY OF DATA 
Does not apply. 
 
FUDING SOURCE 
Does not apply. 
 
CONFLICTS OF INTEREST 
There are no conflicts of interest to declare. 
 
CORRESPONDENCE 
Rafael Gomes Abreu Bacelar 
Address: Rua Alterosas, número 2634, Tabajaras, Teresina, Piauí, Brazil 
Telephone: +55 (86) 998449059 
E-mail: rafael.bacelar@hotmail.com 


