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Abstract: Phytotherapics are formulations obtained exclusively from raw materials of vegetable orig in, with 

constant and reproducible quality. Farmácia Viva (literally Alive Pharmacy) is a project of social, cultural and 

economic nature, and the main objective is to provide access to therapies derived from medicinal plants to 

patients in economic vulnerab ility. From this perspective, it is essential to evaluate the quality of phytotherapics 

from physicochemical and microbiological points of view. This study aimed to conduct physicol-chemical and 

microbio logical quality control of cumaru syrup and aroeira topical cream, produced in the Farmácia Viva  

Project. Three batches of each phytotherapic were used to evaluate sensorial characteristics, physicochemical 

quality control (pH, relative density, viscosity and rheological behavior) and microbiological quality control 

(count of aerobic mesophilic microorganisms, fungi, yeasts and pathogens). Regarding the sensorial analysis and 

physicochemical characteristics, the samples were considered satisfactory. For the microbiological tests, only 

fungi and yeast counts were within the limits specified by the Brazilian Pharmacopoeia 5
th

 edition, with the 

count of mesophilic and pathogenic aerobic microorganis ms above the limit allowed by this official 

compendium, therefore unfit fo r human consumption. More aseptic care is required in the phytotherapeutic 

manufacturing stages in the Farmácia Viva Project in order to set the microbial load within the allowed limits  

physicochemical.  
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Introduction 

Phytotherapy has acquired an 

increasingly important role in health care. This 

picture is associated to the fact that patients 

often have doubts on the dangers concerning 

the use of synthetic drugs, due to its 

indiscriminate use and high costs, thus seeking 

to replace these by herbal medicines [1-5]. The 

Farmácia Viva Project started in 1983, by the 

pharmacist and professor Francisco José de 

Abreu Matos, whom proposed an initiative of 

pharmaceutical and social assistance based on 

the use of medicinal plants for the production 

of phytotherapics [6,7]. In this project, 

different formulations are produced, including 

cumaru syrup (Amburana cearensis), with 

pharmacotherapeutic activities bronchodilator 

and expectorant, and the aroeira topical cream 

(Myracrodruom urundeuva), with 

pharmacotherapeutic indication in 

inflammatory processes and for wound healing 

[8,9]. Due to the inclusion of phytotherapics in 

the therapeutic arsenal of the Brazilian Unified 

Health System (UHS), it is essential to conduct 

quality control of these. Plant-derived raw 

materials have a greater probability of physical 

and chemical interactions between the different 

components of the formulation, as these are of 

heterogeneous composition, and of microbial 

contamination as well [10].  

These alterations may affect the purpose 

of the product, change in the appearance, the 

physical and chemical characteristics of the 

product and impel to the inactivation of the 

active principles and excipients used, so the 

physical, chemical and microbiological tests 

need to be rigorous in the produced 

phytotherapics [11]. In this way, this study has 

as main objective the accomplishment of the 

physicochemical and microbiological quality 

control of the syrup of cumaru and the cream 

of aroeira, produced in the Farmácia Viva 

Project, following the main official 

compendiums described. The sensorial 

analysis and physicochemical characteristics, 

the samples were considered satisfactory. For 

the microbiological tests, only fungi and yeast 

counts were within the limits specified by the 

Brazilian Pharmacopoeia 5th edition, with the 

count of mesophilic and pathogenic aerobic 

microorganisms above the limit allowed by 

this official compendium, therefore unfit for 

human consumption.  

 

Materials and Methods 

 

Sensorial Characteristics 

The sensorial characteristics used for the 

macroscopic analysis of the cumaru syrup 

samples were color, homogeneity, odor and 

flavor. For the aroeira cream, we analyzed 

color, homogeneity and odor.  

The color classification was: normal, 

altered, slightly altered and unchanged. The 

homogeneous classification was: homogeneous 

or nonhomogeneous. The odor was classified 

as: odorless, strong odor or slight odor. As for 

the flavor, it was classified as: sour taste, sweet 

taste, acid taste or bitter taste. 

 

Physicochemical tests 

 

Hydrogenionic Potential (pH)  

For the aroeira cream samples, a 10 % 

suspension was made in purified water, by 

reverse osmosis. For the cumaru syrup 

samples, the electrode was immersed directly 

into the sample. The pH of the samples was 

determined by pH meter (MB10 Scientific 

Mars, BRAZIL). The test was performed in 

triplicate. 

 

Relative Density (RD) 

The metal pycnometer of 25 mL 

capacity was used to evaluate the relative 

density of aroeira cream. For the cumaru syrup 

the glass pycnometer of 25 mL capacity was 

used. The test was performed in triplicate. For 

this procedure, the weight of the sample 

individually and the weight of the purified 

water, both contained in the respective 

pycnometer, were found. The relative density 

was calculated by the coefficient between the 

weight of the sample and the weight of the 

purified water. 
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Viscosity and Rheological Behavior  

The viscosity and rheological behavior 

of the samples were determined using the 

Brookfield viscometer (Quimis, BRAZIL). 

Samples were transferred to an appropriate 

beaker, spindle 3 or 4 were used for samples of 

aroeira cream, and spindle 1 or 2 for samples 

of cumaru syrup. The results were expressed in 

millipascal per second (mPa.s). 

 

Microbiological assays 

The samples were submitted to the 

standard plaque count (SPC) of aerobic 

mesophilic microorganisms (AMM), fungi and 

yeasts and pathogenic microorganisms. The 

SPC for the samples was performed in 

duplicate. Each sample was diluted in 0.9 % 

sterile saline, initially at 1:10 dilution and at 

serial dilutions 1: 100 and 1: 1000. 

To prepare the 1:10 concentration, 10 

mL of the cumaru syrup was pipetted into 90 

mL of saline contained in the test tube, given 

the first dilution; and for the 1: 100 dilution 1 

mL of the 1:10 concentration was pipetted into 

9 mL of saline contained in the test tube, given 

the second dilution; and for 1: 1000 dilution, 1 

mL of the 1: 100 concentrations was pipetted 

into 9 mL of saline contained in the test tube. 

The above procedure was repeated using the 

aroeira cream, 10 g of each sample being 

weighed, diluted in 90 mL of sterile 0.9 % 

saline. 

According to previous studies [12], it 

was necessary to use substances capable of 

neutralizing the action of these components, 

one of the most commonly used is to avoid 

false-negative effects on microorganism 

analysis due to the presence of antimicrobial 

preservatives is polysorbate 80 (0.4 % w/v), 

which was added at each dilution. The 

procedure was performed using the spread 

plate method, according to the 

recommendations of the Brazilian 

Pharmacopoeia [3]. 

 

Standard Plate Count (SPC) of Aerobic 

Mesophile Microorganisms (AMM) 

From each dilution 200 μL was taken 

and plated with Drigalky's loop containing Soy 

Casein Agar (SCA) incubated at 36 °C ± 2 °C 

for five days (Figure 01). As a negative 

control, a plate containing SCA alone was 

incubated, without addition of the samples. 

After the incubation, plates were 

analyzed by counting the growth of colony 

forming units (CFU), per gram or milliliter of 

formultation. The SPC was calculated 

considering only plates with a number less 

than 250 CFU/mL or /g. The calculation was 

made from the mean plate count, multiplied by 

the dilution and the correction factor (CF), 

equal to 5, as shown in the formula below: 

 

 

  

 

CFU/g or mL = Average plate count x dilution x CF  
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Figure 01 - Scheme of the standard plate count (SPC) of aerobic mesophilic microorganisms (AMM) by 

the surface scattering method (spread plate). 
 

 

Fungus and Yeast SPC 

A total of 200 μL of each dilution was 

taken and plated with Drigalky's loop 

containing the Potato Agar Dextrose medium 

using the Drigalsky ś loop and incubated at 25 

± 2 °C for a period of 7 days (Figure 02). As a 

negative control, a plate containing only Potato 

Agar Dextrose was incubated, without addition 

of the samples. 

 

The readings of each plate were 

performed on the 7
th 

day of incubation, by 

counting the growth of the fungal colony 

forming units (CFU/g or mL) found. SPC was 

calculated considering only plaques with a 

number less than 50 CFU/mL or g. The 

calculation was made from the mean plate 

count, multiplied by the corresponding dilution 

and CF, equal to 5, as shown in the formula 

below: 

 
CFU/g or mL = Average plate count x dilution x CF  
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Figure 02 - Scheme of the standard plate count (SPC) of fungi and yeasts by the spread plate method. 

 

 

SPC of pathogenic microorganisms 

In the pathogen analysis the absence or 

presence of Staphylococcus aureus and 

Escherichia coli were investigated. The culture 

media of Manitol Agar Salt and MacConkey 

Agar were used to investigate these 

microorganisms, respectively. A total of 200 

μL of each dilution and plated with the help of 

the Drigalky ś loop, containing the respective 

media for S. aureus and E. coli. They were 

incubated in a greenhouse at 36 °C ± 2 °C for a 

period of 5 days (Figures 03 and 04).  

As a negative control, plates containing 

only the culture medium were incubated 

without addition of the samples. The readings 

of each plate were performed on the 5
th
 day of 

incubation, by counting the growth of the 

bacterial CFU found. The SPC was calculated 

considering only plates with a number less 

than 250 CFU/mL or g. The calculation was 

made from the mean plate count, multiplied by 

the dilution and CF, equal to 5, as 

demonstrated in the formula below: 

 
CFU/g or mL = Average plate count x dilution x CF 
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Figure 3 - Staphylococcus aureus standard plaque counting (SPC) scheme by the spread plate method. 
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Figure 4 - Escherichia coli standard plate count (SPC) scheme by the spread plate method. 

 

 

Statistical analysis of data 

The data and results obtained were 

analyzed and calculated using the Microsoft 

Excel
®
 and Microsoft Word

® 
software, version 

2016. Only the average and standard deviation 

of the samples were performed. 
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research. 
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Results and Discussion 

 

 

 

Sensorial Analysis 

The cumaru syrup samples showed 

characteristic odor of the liquid extract of the 

medicinal plant, with sweet taste, normal color 

and homogeneous appearance (Table 01). The 

sensorial characteristics, such as color, odor 

and taste are relevant for patient adherence to 

treatment. The nauseous reflex caused by a 

taste or smell can cause the secretion of 

digestive juices, making it difficult to absorb 

the drug [13]. However, in cases of taste 

correction, it is necessary to use a flavoring or 

flavoring agent or to perform other techniques 

to cover the odor and taste, thus making the 

preparation palatable and thereby increasing 

treatment adherence to the patient [14].

Table 01 - Sensorial characteristics of cumaru syrup and aroeira cream produced in the Farmácia Viva 

Project. 

Cumaru Syrup 

 Lot 

Characteristics 1 2 3 

Color Normal Normal Normal 

Homogeneity Homogeneous Homogeneous Homogeneous 

Odor Characteristic Characteristic Characteristic 

Flavor Candy Candy Candy 

 

In the present study, the aroeira cream 

samples were homogeneous, with a 

characteristic odor of the liquid extract of the 

medicinal plant and with a shiny appearance. It 

was also observed that the cream formulations 

showed no variation in coloration. No 

precipitates were observed in the samples 

during the analyzes. In the work developed by 

Vasconcelos [38], in two semi-solid 

formulations, no alteration in the sensorial 

characteristics of the preparations was also 

identified. In relation to a phytocosmetic 

product, the homogeneity and color of a 

product are important from a commercial point 

of view and may influence consumer purchase 

if they are not attracted by the appearance of a 

biphasic product or color which may not be 

characteristic of that product [15]. The 

sensorial characteristics of liquid and semi-

solid formulations relate to the integrity and 

quality of the samples, but can not be used 

alone for analytical purposes of product 

approval [16]. 

 

 

 

 

 

 

 

 

 

 

 

 

Cream of Aroeira 

 Lot 

Characteristics 1 2 3 

Color Normal Normal Normal 

Homogeneity Homogeneous Homogeneous Homogeneous 

Odor Characteristic Characteristic Characteristic 
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Physical and Chemical Tests 

 

Hydrogenionic Potential (pH)  

Based on the Table 02, the pH values 

were slightly acidic for both the cumaru syrup 

samples and the aroeira cream samples. For 

Thompson and Davidow [17] and Ferreira 

[18], oral liquid formulations have values of 

hydrogenation potential around 4.5 to 5.5, and 

these results are similar to the present study.  

 

 

In analyzes of synthetic pediatric syrups, 

it was verified that the mean pH of these 

samples was 5.37 [19]. Although the samples 

mentioned above are not totally similar with 

the samples of the present study, we can 

compare them both to the physicochemical 

parameter of pH. In the studies of Mendes [40] 

and Guimarães [41], evaluating the pH of 

eucalyptus syrups and pomegranate syrups, 

respectively, obtaining mean values of 3.47 

and 3.59, respectively, being necessary 

correction with alkalinizing solutions in these 

samples before of the dispensation.

 

 

Table 02 - pH of samples of cumaru syrup and aroeira cream produced in the Farmácia Viva Project.  

Cumaru Syrup 

 Lot 

 1 2 3 

pH 

5.65 

5.73 

5.75 

5.59 

5.66 

5.73 

5.60 

5.64 

5.59 

Average ( ± SD) 5.71 (± 0,0832) 5.66 (± 0.1272) 5.61 (± 0.0216) 

Cream of Aroeira 

 Lot 

 1 2 3 

pH 

4.94 

4.91 

4.95 

4.59 

4.50 

4.40 

4.46 

4.51 

4.47 

Average ( ± SD) 4.93 (± 0.0208) 4.49 (± 0.0950) 4.48 (± 0.0264) 

SD = Standard deviation 

 

Temperature and pH are elements that 

affect the stability of drugs prone to hydrolytic 

decomposition. Refrigeration is recommended 

for many preparations subject to hydrolysis. 

Therefore, the optimal stability of syrups is in 

the slightly acid pH range, between 4.0 and 6.0 

[20,40,41], corroborating with the results of 

this study.  

Ferreira [16] and Shimabuku [20] state 

that pH values between 5 and 7 are suitable for 

topical formulations, avoiding possible skin 

irritations, necessitating therefore that the 

samples of the aroeira cream of this study need 

to be alkalized after production. In the work of 

Vasconcelos [38], in two semi-solid 

formulations, one of these presented pH below 

the references cited previously, and also its 

correction with alkalinizing solutions.  

 

Relative Density (RD) 

The values in Table 03 show the results 

obtained from the relative density of cumaru 

syrup and aroeira cream, analyzed in this 

study. 
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Table 03 - Relative density (RD) of the samples of the syrup of cumaru and cream of aroeira produced 

in the Farmácia Viva Project. 

Cumaru Syrup 

RD 

Lot 

1 2 

 

3 

 

1.34 

1.32 

1.31 

1.27 

1.20 

1.25 

1.20 

1.23 

1.25 

Average ( ± SD) 1.32 (± 0.0236) 1.24 (± 0.0655) 1.23 (± 0.0205) 

Cream of Aroeira 

RD 

 Lot  

1 2 

 

3 

 

0.98 

0.99 

0.97 

0.96 

0.95 

0.97 

0.94 

0.95 

0.96 

Average ( ± SD) 0.98 (± 0.0149) 0.96 (± 0.0187) 0.95 (± 0.0082) 

SD = Standard deviation 

 

The relative density is a quantity that 

varies according to the temperature change and 

is used to specify the purity of the products. 

According to Allen Jr., Popovich and Ansel 

[21], the relative density suitable for syrups 

would be around 1.33, similar to the relative 

density of glycerin. In the work of Mendes 

[40], evaluating DR of eucalyptus syrups, 

obtained an average value of 1.23, similar to 

our study. However, in the work of Guimarães 

[41], evaluating DR of pomegranate syrups, 

obtained an average value of 1.0, different 

from our study. A study by Ouchemoukh [22] 

and Manfio [23] in samples of syrups and 

honey showed similar results to the present 

study, with density variations between 1.31 

and 1.45. 

 

 

In the study of Parente [24], when 

analyzing creams containing noni fluid extract, 

showed density results equal to 0.94, 0.95 and 

0.99, similar to the present study. In the 

research by Vasconcelos [38], the relative 

density of the emulsified systems did not show 

any variation among the evaluated 

formulations. However, there are no 

comparisons with this study in the Brazilian 

Pharmacopoeia 5
th

 edition [3] or any other 

national official compendium, relative density 

specification for these preparations, making 

comparisons difficult with this study.  

 

Viscosity and Rheological Behavior  

 In relation to the viscosity and 

rheological behavior, Table 04 shows the 

results obtained for the samples of the syrup of 

cumaru and aroeira cream, analyzed in this 

study.  
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Table 04 - Viscosity values and rheological behavior for cumaru syrup and aroeira cream produced in 

the Farmácia Viva Project. 

 

 

Cream of Aroeira 

  Lot  

RPM 1 (mPa.s)   2 (mPa.s) 3 (mPa.s) 

1 367,200  184,800  199,200  

2 238,500  115,200   123,300  

3 188,400  89,800   97,400   

4 86,250  75,450   84,900   

5 37,720  66,720   73,800  

mPa.s – Milipascal per second; RPM - Rotation per minute 

 

Newtonian systems always have the 

same viscosity values regardless of the shear 

force. Non-Newtonian systems have viscosity 

values dependent on the composition of the 

formulation, with the ratio of force to shear 

velocity not constant. Non-Newtonian systems 

can be classified into: plastics, pseudoplastics 

and dilatants [17,18,21,25]. 

In this study, for cumaru syrup, these 

samples showed a Newtonian rheological 

behavior. In the studies by Billany [14], 

Mendes [40] and Guimarães [41] have reported 

that the presence of sucrose as part of the 

excipients in the formulation is responsible for 

ensuring viscosity increase, since it depicts the 

resistance of this solution to the movement. 

For the authors cited above, liquid oral 

formulations containing sucrose are classified 

with Newtonian rheological behavior, as they 

do not vary their viscosity with the shear rate.  

In the study of Mendes [40], evaluating 

the viscosity of eucalyptus syrups, the 

Newtonian behavior was observed, with 

viscosity values ranging from 1,500 mPa.s, 

1,666 mPa.s and 1,845 mPa.s, at different 

shear rates. Similar to the previous and our 

study, in the research of Guimarães [41], it was 

also observed the Newtonian behavior in the 

samples of pomegranate syrup, with values of 

viscosity ranging from 1,250 mPa.s, 1,385 

mPa.s and 1,143 mPa.s. 

The results contained in Table 04 

revealed that the viscosity of the aroeira cream 

had great variation, presenting values between 

37,720 to 367,200 mPa.s, expected behavior 

for these samples, since they are non-

Newtonian pseudoplastic fluids. The viscosity 

analysis assists in the determination of product 

quality, demonstrating the consistency or 

fluidity of the cream, and may indicate the 

stability of the sample, defining whether it is 

suitable for use or not [26]. In the work of 

Vasconcelos [38], in two cosmetic emulsions, 

both also showed non-Newtonian 

pseudoplastic behavior, with viscosity values 

between 35,450 mPa.s and 549,600 mPa.s. 

 

 

 

 

Cumaru Syrup 

 Lot   

RPM 1 (mPa.s)   2 (mPa.s) 3 (mPa.s) 

40 8.25  10.5  8.25  

45 9.33  10.6  8.66  

50 9.00  10.8  9.0  

55 9.27  10.9  12.0  

60 9.50  11.0  14.5  
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Microbiological Testing 

 

Standard Plate Count (SPC) of Aerobic 

Mesophile Microorganisms (AMM) 

For the standard plate count (SPC) of 

aerobic mesophilic microorganisms (AMM), 

microbial growth was observed, but within the 

specifications of the Brazilian Pharmacopoeia 

5
th

 edition [3], both in cumaru syrup samples 

and in the cream samples of aroeira. After 

reading the plates, the results for the AMM 

SPC of the syrup of cumaru and aroeira cream 

are detailed in Table 05. 

 

 

Table 05 - Count of the number of aerobic mesophilic microorganisms (in CFU/mL and CFU/g) after 
incubation of the plates, containing samples of cumaru syrup and aroeira cream. 

Cumaru Syrup 

SPC para AMM (average x dilution x CF) 

 Dilution (CFU/mL) 

Lot 1:10 1:100 1:1000 

01 Absence Absence 50,000 

02 Absence 5,000 Absence 

03 5,000 Absence 50,000 

Cream of Aroeira 

SPC para AMM (average x dilution x CF)  

 Dilution (CFU/g) 

Lot 1:10 1:100 1:1000 

01 Absence Absence Absence 

02 250 2,500 100,000 

03 Absence Absence Absence 

SPC – Standard plate count; AMM – Aerobic mesophilic microorganisms; CFU – Colony forming 
unit; CF – Correction factor 
 
 

According to the Brazilian 

Pharmacopoeia 5
th

 edition [3], cumaru syrup is 

included in non-sterile vegetable products for 

oral use, assuming microbial load equivalent to 

10
4
 CFU/mL of mesophilic aerobic bacteria. 

The samples had growth ranging from 5.0 x 

10
3
 to 5.0 x 10

4
 CFU/mL, it was observed that 

in lot 01 and lot 03, in the dilutions of 1:1000 

were outside the established by this official 

compendium, with growth of 5.0 x 10
4
 

CFU/mL, therefore, unfit for human 

consumption, being these lots failed in this 

question. 

According to the Brazilian 

Pharmacopoeia 5
th

 edition [3], aroeira cream is 

included in the non-sterile products of vegetal 

origin produced by hot extraction processes 

and should not exceed 10
7
 CFU of mesophilic 

aerobic bacteria per gram of sample, therefore, 

the three batches analyzed are within the 

permitted value, ranging from 2.5 x 10
2
 to 10

5
 

CFU/g.  
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In the study of Carline [27], there was a 

growth of AMM in all plates of the dilutions of 

the phytotherapics studied in their research, 

and these were all above the limit established 

by the Brazilian Pharmacopoeia 5
th

 edition [3], 

having some plaques with colonies 

uncountable, differing from the present study, 

where there was growth only in some plaques.  

Freitas [28] analyzed thirty 

phytotherapics marketed in pharmacies and 

drugstores located in the state of Rio de 

Janeiro, in different pharmaceutical forms, and 

found that 22 samples had contamination by 

total aerobic bacteria, ranging from 10
4
 CFU/g 

or mL to 10
9
 CFU/g or mL, that is, in 

disagreement with the official compendium 

quoted above, different from the results of this 

study when compared to the aroeira cream. In 

the study of Vasconcelos [38], in the two 

emulsion systems evaluated, the nonionic 

emulsion presented growth above that 

referenced by the Brazilian Pharmacopoeia 5
th

 

edition [3], being therefore considered to be 

faulty in this respect. Still on this study, the 

main reason for this nonconformity was the 

inadequate site where the test was performed. 

The results obtained from the analyzes 

performed on 6 lots of chambá syrups and 5 

lots of comfrey ointments by Silva [29], 

indicated that they were within the values 

established by the Brazilian Pharmacopoeia 5
th 

edition [3], where the values varied, for the 

ointment, from 6.7 x 10
2
 to 2.0 x 10

4
 CFU/g 

and for syrups ranged from 4.0 x 10
2
 to 8.3 x 

10
3 

CFU/mL, demonstrating a similarity to our 

work, although there was a higher microbial 

load in some samples in our research. In the 

study conducted by Guimarães [41], evaluating 

SPC of AMM in pomegranate syrups, it 

observed a growth below that recommended by 

the Brazilian Pharmacopoeia 5
th

 edition [3], 

with values ranging from 25 to 5,500 CFU/mL, 

being these samples approved according to this 

parameter. However, in the Mendes study [40], 

evaluating AMM SPC in eucalyptus syrups, it 

was observed a growth above that 

recommended by the Brazilian Pharmacopoeia 

5
th

 edition [3], with interlot values ranging 

from 25 to 125,000 CFU/mL, these samples 

being disapproved according to this parameter. 

The microbial load above the allowed 

compromises the stability of the product, 

consequently, the therapeutic efficacy can be 

impaired, by degradation of the active 

principle or by alteration of the pH. In 

addition, contamination by microorganisms 

may lead to the development of pathologies for 

phytotherapeutic users [37,38].  

 

Fungus and Yeast SPC 

For fungal and yeast SPC, after the 

plates were read, growth was observed in some 

plates, but within the allowed values for these 

types of samples, according to the Brazilian 

Farnacopeia 5
th

 edition [3]. The results of 

reading the yeast and fungal counts of cumaru 

syrup and aroeira cream are given in Table 06. 
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Table 06 - Number of fungi and yeasts (in CFU/mL and CFU/g), after incubation of the plates, 

containing the samples of the syrup of cumaru and cream of aroeira. 

Cumaru Syrup 

SPC of fungi and yeasts (average x dilution x CF) 

 Dilution (CFU/mL) 

Lot 1:10 1:100 1:1000 

01 Absence Absence Absence 

02 Absence Absence Absence 

03 Absence Absence Absence 

Cream of Aroeira 

SPC of fungi and yeasts (average x dilution x CF) 

 Dilution (CFU/g) 

Lot 1:10 1:100 1:1000 

01 2,000 Absence Absence 

02 Absence Absence Absence 

03 1,000 Absence Absence 

SPC – Standard plate count; CFU – Colony forming unit; CF – Correction factor 

 

 

According to the Brazilian 

Pharmacopoeia 5
th

 edition [3], cumaru syrup is 

included in the non-sterile products of plant 

origin, admitting the growth of fungal colonies, 

for preparations of oral use of natural origin, at 

a maximum of 10
2
 CFU/mL. As observed 

Table 06, it is verified that there was no growth 

of fungi and yeasts in the three batches of 

cumaru syrup, and the samples were approved 

in this case for human consumption. 

The aroeira cream is included in non-

sterile products of vegetable origin produced 

by hot extractive processes, so the microbial 

load should not exceed 10
4
 CFU/g of fungi and 

yeasts, so in the present study, the plates are 

within the allowed value by the Brazilian 

Pharmacopoeia 5
th

 edition [3], varying between 

10
3
 and 2.0 x 10

3
 CFU/g. 

 

In the work of Mendes [40], evaluating 

the SPC of fungi and yeasts in samples of 

eucalyptus syrups, it was observed a growth of 

less than 25 CFU/mL. However, in the study 

conducted by Guimarães [41], evaluating the 

SPC of fungi and yeasts in samples of 

pomegranate syrups, of the lots analyzed, only 

one was considered unsatisfactory, with 

growth above 1,000 CFU/mL. This result may 

be related to some possible mistake in the 

preparation of the raw material, in the handling 

or even in the storage and/or storage, 

distribution and commercialization stages of 

the product, since plant raw materials and 

phytoterapics are sources more propitious to 

the growth of microorganisms, therefore, care 

with the raw materials, preparation of the 

samples and storage of the products are 

fundamental [40,41]. 
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In the work of Vasconcelos [38], two 

topical emulsified formulations were 

evaluated: SPC of fungi and yeasts was 

performed, finding values within the limits 

established by the Brazilian Pharmacopoeia 5
th

 

edition [3], with values lower than 25 CFU/g. 

Fungi and yeasts are microorganisms 

with a significant pathogenic character for 

human health, resulting in physical and 

chemical alterations in the phytotherapics 

obtained from them, as well as loss of their 

action or toxicity [30,31]. The possible 

contamination by fungi is due to the 

environmental conditions related mainly to the 

cultivation and storage of the inputs. The 

contact of the plants with the soil that 

sometimes leads to the contamination, and, 

therefore, it is necessary a correct practice of 

the manipulators, from the primary processing 

to the moment of the quality control performed 

in the herbal medicines [32, 33]. 

 

Pathogenic Microorganisms SPC 

In the counting of pathogenic 

microorganisms, for the species 

Staphylococcus aureus, the microbial growth 

was observed, in both samples of cumaru syrup 

and in samples of the aroeira cream, where the 

color change of the medium, from pink to 

yellowish was verified, being an indicative 

presence of this bacterium. The results 

regarding the counting of this pathogenic 

microorganism of cumaru syrup and aroeira 

cream are detailed in Table 07.  

 

 

Table 07 - Count of S. aureus number (in CFU/mL and CFU/g), after incubation of the plates, 

containing the samples of the syrup of cumaru and cream of aroeira. 

Cumaru Syrup 

SPC of S. aureus (average x dilution x CF) 

 Dilution (CFU/mL) 

Lot 1:10 1:100 1:1000 

01 Absence Absence Absence 

02 Absence Absence Absence 

03 500 5,000 Absence 

Cream of Aroeira 

SPC of S. aureus (average x dilution x CF) 

 Dilution (CFU/g) 

Lot 1:10 1:100 1:1000 

01 Absence 5,000 Absence 

02 Absence 5,000 Absence 

03 Absence 5,000 Absence 

SPC – Standard plate count; CFU – Colony forming unit; CF – Correction factor 
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Cumaru syrup is included in non-sterile 

plant products for oral use, therefore the 

Brazilian Pharmacopoeia 5
th

 edition [3] 

recommends that there is no presence of S. 

aureus in 1 mL of analyzed sample, and the 

values found ranged from 5.0 x 10
2
 to 5.0 x 10

3
 

per milliliter of the sample only for lot 03, 

therefore, it is unfit for human consumption, 

due to the contamination by this pathogen, 

possibly due to improper handling, which was 

either originated in the fabrication of the herbal 

medicine or during the process of  inoculation 

of  these samples to perform the quality 

control. 

The Brazilian Pharmacopoeia 5
th 

edition 

[3] does not recommend a limiting amount of 

S. aureus for plant drugs that will undergo hot 

extractive processes, in which the aroeira 

cream fits, having, in this case, a difficult 

comparison with the main official 

compendium Brazilian.  

Medeiros [33] in a study of 9 samples, 

including syrups and cosmetics, marketed at a 

drugstore in Campina Grande-PB, reported a 

contamination by S. aureus in the cosmetic 

sample. The possible contamination is due to 

the manipulation by asymptomatic carriers of 

this bacterium, as it is part of the resident 

microbiota of the human skin, and may have 

been originated due to the loss of scales on the 

skin, being found in the nasal, skin, intestine 

and throat. Therefore, it is essential to use 

personal protective equipment (PPE) during 

the handling of these products. 

Regarding the counting of pathogenic 

microorganisms, for the species Escherichia 

coli, the microbial growth was observed, only 

in the samples of the aroeira cream, where it 

was verified a change in the color of the 

medium, showing a pink color, indicative of 

presence of this bacterium. The results 

regarding the count of this pathogen of cumaru 

syrup and aroeira cream are in Table 08.

 

 

Table 08 - Number of E. coli counts (in CFU/mL and CFU/g), after incubation of the plates, 

containing samples of cumaru syrup and aroeira cream. 

Cumaru Syrup 

SPC of E. coli (average x dilution x CF) 

 Dilution (CFU/mL) 

Lot 1:10 1:100 1:1000 

01 Absence Absence Absence 

02 Absence Absence Absence 

03 Absence Absence Absence 

Cream of Aroeira 

SPC of E. coli (average x dilution x CF) 

 Dilution (CFU/g) 

Lot 1:10 1:100 1:1000 

01 500 Absence Absence 

02 500 Absence Absence 

03 500 Absence Absence 

SPC – Standard plate count; CFU – Colony forming unit; CF – Correction factor 



30 

 

Journal of Applied Pharmaceutical Sciences – JAPHAC, 2017; 4(3): 14-34 

 

Nascimento et al., 2017 

According to the results inserted in 

Table 08, it can be seen that there was no 

colony growth in the samples of cumaru syrup. 

The Brazilian Pharmacopoeia 5
th

 edition [3] 

recommends that there is no presence of this 

bacterium in 1 mL of analyzed sample, for 

non-sterile products of vegetable origin for oral 

use, therefore, the cumaru syrup is in 

agreement with the official compendia, for this 

parameter, being approved for human 

consumption. 

According to the Brazilian 

Pharmacopoeia 5
th

 edition [3], a limit of 10
2
 

CFU/g of E. coli is accepted in samples 

containing vegetal drugs that will be submitted 

to hot extractive processes, therefore, the three 

lots of aroeira cream are reproved for 

consumption, since there was growth of 5.0 x 

10
2 
CFU/g, outside the allowed values. 

In the research done by Silva [34], with 

the comfrey ointment and chambá syrup, a 

difference was verified between its results with 

the semi-solid samples of the present study. Of 

the 11 samples analyzed, all showed absence 

of the E. coli bacteria, although a limit of 10
2
 

CFU/g of this bacterium was allowed in 

samples submitted to hot extractive processes, 

where they fit the phytotherapeutic creams and 

ointments, being therefore, the samples of such 

study approved for human use. 

In the study of Gonçalves [35], three 

phytotherapeutic preparations were studied: 

capsules containing the dried extract of 

guarana, bottles of ipecacuanha and chambá 

syrup purchased from merchants in the city of 

Sanclerlândia-GO, where the results presented 

by these authors are similar to the results of the 

present study, where they reported the 

presence of total and fecal coliforms, possibly 

having to be present in the plant used, 

contaminated water or under poor conditions 

of preparation of the samples, group where E. 

coli belongs, these samples having values 

higher than allowed by the Pharmacopoeia 

Brazilian 5
th 

edition [3], and is therefore 

disapproved for human consumption. 

 

Contamination by Staphylococcus, 

Escherichia, Salmonella, Klebsiella and 

Serratia is due to the manipulation of products 

by possibly sick individuals, who are common 

in the areas of manufacture of herbal 

medicines, which can sometimes contaminate 

the environment [36]. For pharmaceutical 

products to achieve a good level of 

microbiological quality, it is essential that the 

sources and mechanisms responsible for this 

contamination are known. Among the most 

common are: water, air, environment, raw 

material, packaging material, equipment and 

especially the manipulator [39].  

The presence of these microorganisms in 

the analyzed samples may possibly be due to a 

poor hygiene of the manipulators, as well as 

inadequate use of PPE during some stage of 

the manufacture of phytotherapics of the 

Farmácia Viva Project. 

 

Conclusion 

The quality control of phytotherapic 

preparations is essential for the generation of 

products physically-chemically and 

microbiologically acceptable for the patient. 

All batches of both cumaru syrup and aroeira 

cream showed good performance in all the 

physicochemical tests performed. About the 

microbiological tests, to verify the mesophilic 

aerobic microorganisms, it was verified that 

some counts are outside the limits established 

by the main Brazilian official compendium, 

having only lot 02 of the syrup of cumaru and 

the three batches of the cream of aroeira being 

considered approved.  

On fungi and yeast research, only lot 02 

of the aroeira cream and the three batches of 

cumaru syrup were approved according to the 

compendium mentioned above. Regarding 

pathogen research, there were presumptive  

growth of these bacteria in some samples, 

therefore, these are unfit for human use, with 

only 01 and 02 batches of cumaru syrup 

considered approved.  
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More aseptic care is necessary in the 

phytotherapeutic production stages produced in 

the Farmácia Viva Project in order to reduce 

the microbial load found. Toxicological and 

efficacy tests of the phytotherapics analyzed 

are necessary to this study in order to 

complement the present information.  

This study aimed to improve the 

planting, collection, production stages and 

quality control of phytotherapeutics for the 

Farmácia Viva Project. Therefore, the quality 

control of phytotherapics is of great relevance, 

in order to discover their physicochemical and 

microbiological performance, for greater 

safety, quality and efficacy to the users of 

herbal medicines. 
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