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ARTICLE INFO  ABSTRACT 
 
 

The objective of this work was to evaluate the microbiological quality of honey from Tíuba, 
Melipona fasciculata, produced in a mining company, where the air particulate index is high, in 
the city of São Luís, Maranhão. Seventy honey samples from 15 M. fasciculata bee hives from 
the mining company Meliponário were analyzed during the period from 2017 to 2018. Of the 
analyzed samples, 14% had contamination by Molds and Yeasts, while Aerophilic Mesophilic 
Bacteria were detected in 13% of the samples. All the honey samples analyzed did not present 
microbiological contaminants from the group of Coliforms and Salmonella sp. The moisture 
content was slightly higher (21.1%) than established by law, but within the expected for native 
bee honeys. The content of total soluble solids found was 79.36% and specific weight of 1.40 
kg.L-1. The analyzes showed that before the relocation of the meliponary, the honeys presented 
microbiological contaminants such as molds and yeasts and aerobic mesophilic bacteria. 
Analyzes that study the physical-chemical profile and the presence of trace elements should be 
performed to attest the safety of the honey produced. 
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INTRODUCTION 
 
The knowledge about stingless bees and meliponiculture is 
very old in the American continent. Before the arrival of the 
Apis mellifera bee on the continent, or the exploration of cane 
for the manufacture of sugar, honey from native bees, or 
stingless bees, was used as the main natural sweetener, and an 
indispensable energy source in long journeys (Villas-Bôas, 
2012). Among the species of stingless bees, the species known 
as Tiúba, Melipona fasciculata, has an important insertion in 
the regional market, producing quality honey and with wide 
possibilities for exploration on an economic scale. The honey 
from Tiúba, as well as from other native bees, because it is 
more liquid, acidic and soft in color than honey from bees of  

 
 
the genus Apis, reaches much higher prices (Holanda et al., 
2015). Honey is the main product made by bees, standing out 
in quality as food, this unique product has numerous 
therapeutic properties, being used by popular medicine in 
various forms and associations with herbal medicines, with 
emphasis on native bee honeys (Ávila et al., 2019; Tavares et 
al., 2006). The honey of stingless bees has a higher moisture 
content, which increases its water activity, thus making it 
more susceptible to microbial growth, mainly due to the 
presence of yeasts in their original composition. This moisture 
content results in a less viscous honey and a slower 
crystallization when compared to that of A. mellifera honey 
(Silva et al., 2010). Alves et al. (2009), affirm that the non 
application of Good Manufacturing Practices during the 
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handling, harvesting and processing of honey of Melíponas 
bees, associated with its high humidity (21% to 45%) and the 
presence of microorganisms, can cause problems conservation 
of the product, reducing its shelf life, which may make it 
unsuitable for human consumption. In addition, the proximity 
to sources of contamination, such as streams, animal 
husbandry and others, can impair the microbiological quality 
of honey (Oliveiraet al., 2015). In this context, the work aimed 
to evaluate the microbiological quality of honey from Tíuba, 
M. fasciculata, produced in a mining company, where the 
index of air particulate matter is high, in the city of São Luís, 
Maranhão. 
 

MATERIAL AND METHODS 
 

The collection of the material was carried out in two moments: 
(i) old location of the meliponary; (ii) after the transfer of the 
meliponary (Figure 1). The change was the result of 
observations on the structure of hives in the meliponary. 
 

 
 

Figure 1. Location of the mining company's meliponary in São 
Luís, Maranhão, before and after its new installation 

 
Nine monthly collections were carried out between 2017 and 
2018, where 70 honey samples were collected from 15 hives 
of M. fasciculata located in the company's meliponary (Table 
1). The samples were collected with the aid of kits containing 
sterile materials (sterile plastic tubes, gloves, syringes, syringe 
elongation devices and identification labels), in order to 
reduce possible contamination in the honey packaging. Then 
they were stored at a temperature of 25ºC in a room with 
controlled temperature, without exposure to direct light and 
analyzed at the Laboratory of Genetics and Molecular Biology 
- LabWick (State University of Maranhão). 

 

Table 1. Number of samples of honey Tiúba (M. fasciculata) 
collected by hive located in the meliponary of the mining 

company in São Luís, Maranhão 
 

Amostra Nº de amostras 

Colmeia 01 07 
Colmeia 02 05 
Colmeia 03 04 
Colmeia 04 04 
Colmeia 05 06 
Colmeia 06 03 
Colmeia 07 08 
Colmeia 08 05 
Colmeia 09 07 
Colmeia 10 06 
Colmeia 11 05 
Colmeia 12 03 
Colmeia 13 01 
Colmeia 14 03 
Colmeia 15 03 

Total 70 

The analyzes were carried out in accordance with Normative 
Instruction No. 11, of October 20, 2000, of the Ministry of 
Agriculture and Supply of Brazil, (Brazil, 2001). The 
instruction establishes the regulation for the analysis of A. 
mellifera honey at an acceptable value of 1.0 x 10² UFC.g-1 for 
molds and yeasts and absence (<3.0 NMP.g-1) for total and 
thermotolerant coliforms. Since there is no standard count in 
Brazilian legislation, the reference number of molds and 
yeasts was used for the analysis of aerobic mesophilic bacteria 
(Brazil, 2000). The methodology used was recommended 
according to the Manual of Official Analytical Methods for 
Microbiological Analysis for Control of Animal and Water 
Products (Brazil, 2003). 

 
Sample preparation: 25g were weighed in aseptic conditions 
for each honey sample and diluted in 225 mL of peptone 
water, corresponding to the 10-1 dilution and from which the 
other dilutions (10-2 and 10-3) were made. 
 
Quantification of thermotolerant coliforms (CT): The 
determination of the Most Probable Number (NMP) of TC 
was made using the fermentation technique in multiple tubes, 
using the Tryptose Lauryl Sulfate broth (35ºC/48h) for the 
presumptive test and the EC Broth (45ºC/48h) for the CT test. 
The calculation of the NMP was made using the Hoskins 
table, cited by Bloggett (2006) and expressed in NMP.g-1. 
 
Mold and Yeast Count:  For standard mold and yeast 
counts, the pour-plate technique was used, where 1 mL of the 
selected dilutions (10-1 to 10-3) was transferred to duplicate 
Petri dishes containing potato dextrose agar (BDA). The plates 
were incubated for five days in BOD chambers (temperature 
adjusted to 25 °C) and after that, plates containing 30 to 300 
colonies were selected. Colonies were counted with the help of 
colony counters, then determining the number of colony-
forming units (CFU). The standard counting of Mesophilic 
Aerobic Bacteria plates was performed using the deep sowing 
technique, where 1 mL of the selected dilutions (10-1 to 10-3) 
were transferred to Petri dishes containing the standard 
counting agar (PCA). The plates were incubated in an oven at 
35 ºC for 48 hours and after that period they were selected for 
counting, determining the number of colony forming units 
(CFU). 
 
Detection of Salmonella sp.: The detection of the 
absence/presence of Salmonella was made according to the 
recommendations of Andrews and Hammack (2007). 
Aseptically, 25 g of each sample was taken and inoculated in 
Lactated Broth for 24 hours at 35 °C. After the incubation 
period, selective enrichment in Tetrathionate Broth (Difco) 
and Rappaport (Difco) followed and selective plating in 
Hektoen Agar (Difco) and MacConkey (Difco). Colonies with 
morphological characteristics compatible with Salmonella 
were screened on Triple Sugar Agar Agar (TSI-Difco), Lysine 
Iron Agar (LIA-Difco) and Indol Motility Sulfide Agar (SIM-
Difco), in addition to serological characterization with 
polyvalent somatic antiserum (poly O:H). 
 
Humidity, Total Solids and Specific Weight: For the 
determination of the honey moisture, the Chataway 
refractometric method was used, which has values on the 
specific weight and total soluble solids, going through a 
correction according to the temperature, following the 
physicochemical methods for food analysis of Instituto Adolfo 
Lutz (2008). 
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RESULTS AND DISCUSSION 
 
During the collection of the samples and before the change of 
location, it was possible to observe problems in the structure 
of the meliponary and in the hives, such as, for example, the 
lack of orientation (direct incidence of the setting sun) and 
absence of fluid to control ants, presence of ants in the 
structure of the meliponary and hives, in addition to the 
presence of eggs from other insects. The results of the 
microbiological analysis of the 70 samples from 15 hives of 
M. fasciculata, collected in the mining company, during the 
years 2017 and 2018, are shown in Table 2, showing that 73% 
of the samples did not present contamination. All samples 
analyzed did not show total coliforms and thermotolerant 
coliforms. Although not necessarily disease-causing, bacteria 
in the coliform group are microorganisms considered 
indicators (Matoset al., 2011). The same results were observed 
in the studies by Fernandes et al. (2020), working with Tíuba 
in Baixada Maranhense and by Holanda et al. (2015), with 
Tíuba in the Cerrado Maranhense. This indicates that species 
in question has hygienic habits that favor non-contamination 
by this group of microorganisms. According to Barros and 
Batista (2008), coliforms are only found in honey of this 
species when failures in hygiene or lack of good practices on 
the part of the producer, during the collection and storage of 
the product. 
 
Table 2. Percentage of samples free of contamination, 
thermotolerant coliforms, molds and yeasts and aerobic 
mesophilic bacteria in different locations in the Baixada 
Maranhense and average values of humidity, total soluble solids 
and specific weight 
 

Parâmetros Antiga 
localização 

Nova 
localização 

Coliformes Totais (NMP.g-1) 100% 100% 
Bolores e Leveduras (UFC.g-1) 86% 100% 
Bactérias Mesófilas (UFC.g-1) 87% 100% 
Salmonella sp. (ausência/presença) Ausência Ausência 
Umidade (%) 21,10 - 
Peso específico (kg.L-1) 1,40 - 
Sólidos Solúveis Totais (°Brix) 79,36 - 

 
The tolerable levels of fungi in food are standardized by the 
Brazilian health surveillance agency and also by the Ministry 
of Agriculture and Supply, which advocates in the technical 
regulation for fixing the identity and quality of honey, 
establishing a tolerable value of 1.0x10² UFC.g- 1, for molds 
and yeasts (Brazil, 2001). Before the change of the meliponary 
and the adoption of measures of good honey collection 
practices, 14% of the analyzed samples presented values 
above the maximum established by the technical regulation for 
food, RDC 012 (Brazil, 2001), being considered, therefore, 
inappropriate for the direct human consumption (Table 2). 
Contamination may be due to pollen, nectar, bee microbiota 
and/or inadequate conditions for handling and processing 
honey (Fernandeset al., 2018). In addition, according to Gois 
et al. (2013), osmophilic microorganisms, such as molds and 
yeasts, represent the greatest risk to the quality of honey, 
because they can survive in acidic conditions and are not 
inhibited by sugar. Thus showing that molds and yeasts are 
naturally found in honey and are associated with the physical 
and chemical characteristics of the product (Sousa et al., 
2012). The types of molds most found and considered 
dangerous because they produce toxic metabolites are 
Penicillium, Mucor and Aspergillus (Nishioet al., 2016). 

Although they do not reproduce in honey, they survive in this 
environment and have high counts indicating recent 
contamination by the bee collection environment, hive or 
processing equipment (Pereira, 2008). After the fourth month 
of collection and establishment in its new location, it was 
possible to find results <30 UFC.g-1 and reach a considerable 
acceptable standard for consumption of the honey produced in 
the mining company, in relation to the microbiological 
characteristics. Although Brazilian legislation does not 
determine the pattern of aerobic mesophilic bacteria for honey, 
they can indicate unsatisfactory health quality. In the analysis, 
13% of the honey samples analyzed showed values above 100 
UFC.g-1 (Table 2) in their former location. This can be 
explained by the fact that the meliponary was initially 
implanted in an improper location, with deficiencies in the 
installation project, such as the direct incidence of the setting 
sun, in addition to the action of factors such as wind, and 
susceptibility to the invasion of insects such as ants in the 
interior. of the hive. Another factor that was taken into account 
was the presence of lakes containing contaminants, preventing 
the search for drinking water by bees (Figure 01). Grossoet al. 
(2002), state that one of the factors responsible for the 
presence of these microorganisms is the implantation of the 
meliponaries in inappropriate places due to the presence of 
winds and insects. These authors emphasize that honey is not a 
sterile product, being susceptible to contamination when 
handled without the adoption of adequate hygienic measures. 
 
In all samples analyzed, the presence of Salmonella sp. (Table 
2), which characterizes these honeys, according to RDC nº 12, 
of January 2, 2001 (Brazil, 2001), which advocates the 
absence of Salmonella sp. in 25 grams of honey. These results 
corroborate those obtained by Fernandeset al. (2018), who 
assessed the quality of honey from M. fasciculata bees in four 
municipalities in the Munim watershed and six municipalities 
in the Pericumã watershed in the state of Maranhão. When 
observing the humidity values in Table 2, it is noticed that the 
humidity is slightly above that established by the legislation 
(maximum of 18%), however when compared with the 
proposal Camargo et al. (2017), for the regulation of honey 
from meliponines, which proposes up to 40g/100g of moisture, 
or 40% moisture in fresh honey, the honeys are within the 
acceptable range. Moisture is an extremely important factor in 
food because it is related to stability, quality and composition, 
and can affect product characteristics such as storage, 
packaging, processing, being also the main factor for 
microbiological processes, such as the development of fungi , 
yeasts, bacteria and for the development of insects (Park and 
Antônio, 2006). The content of total soluble solids found was 
79.36%, a result greater than that found for Melipona 
scutellaris (72%) by Campos et al. (2010), and very close to 
that of A. mellifera (Oliveiraet al., 2015). 
 
Conclusions 
 
The analysis showed that before the relocation of the 
meliponary, the honeys presented microbiological 
contaminants such as molds and yeasts and aerobic mesophilic 
bacteria. After changing the location of the meliponary site 
and applying good collection and handling practices, the 
honey samples were characterized as within the 
microbiological standards established by Normative 
Instruction No. 11, of October 20, 2000, of the Ministry of 
Agriculture and Supply Brazil and therefore considered fit for 
human consumption. However, studies that assess the 
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physical-chemical profile and the presence of trace elements 
must be carried out to attest the safety of the honey produced. 
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