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Abstract 
 

In order to determine the possible use of guayabilla (Psidium guineense) and myrtle (P. 

sartorianum) in innovation for the generation of food products, the physicochemical properties of 

fruits of these species were compared with those of guava (Psidium guajava). For this, five wild 

fruit collection sites were selected in the municipality of Talpa, Jalisco. The hypothesis was that 

the levels of citric acid and ripening index could be higher in guayabilla and myrtle, while the sugar 

content could be higher in guava. The experimental design used was a completely randomized one 

with a number of fruits that varied depending on the trees of the species present in each site. The 

obtained means were compared by the Tukey test p= 0.05. The acidity observed in mature fruits of 

Psidium sartorianum and Psidium guineense ranged between pH 2.84 to 3.21, while in guava a pH 

of 4.13 (less acidic) was observed. The titratable acidity obtained was congruent with the pH, since 

at lower values of titratable acidity correspond the lower pH values. Despite the acidity of the fruits 

of Psidium sartorianum, one of the collection sites showed a total soluble solids index (7.4 °Brix) 

higher than that of guava (5.32 °Brix). The ripening index was higher for guava, in contrast to the 

low values found in Psidium guineense and Psidium sartorianum. Finally, Psidium guajava 

presented larger fruits than the two-wild species. 
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Introduction 
 

Mexico allocates 21 624 hectares to the cultivation of guava (Psidium guajava L.), making this 

country one of the first ten main producers, located in third place after India and Pakistan 

(SAGARPA, 2012). In addition to the guava, other wild species of Psidium are present in the zones 

mainly from the tropical deciduous forest to the mesophilic mountain forest in our country. One of 

these species is ‘guayabilla’ (Psidium guineense, Sw), a tree that can be between 1 and 3 m tall 

with small, acid, rounded or pungent fruits (Morton, 1987). 

 

This species is found from the coastal areas to the high zones of the state of Jalisco (Ramírez and 

Cupul, 1999; Téllez and Delgado, 2011) and its use as food in Mexico is scarce due to its acid taste 

when compared to the guava of table. In other countries, it is intended to promote its use both as 

unprocessed or processed food, mainly in rural areas, and if possible, to achieve its consumption 

in urban areas (Franzon et al., 2009). 

 

However, P. guineense like guava, is recognized worldwide for its medicinal properties, since the 

juice of its fruit is used against stomach pain and as an anti-dysenteric. The infusion of its leaves, 

roots and bark is used against diarrhea and cough (Jaiarj et al., 1999; DeFilipps, et al., 2004; Neira-

González and Ramírez-González, 2005; Neira-González et al., 2005; Pérez et al., 2008). 

 

Another member of the genus is the myrtle (P. sartorianun O. Berg Nied), which is distributed 

along the coast of Jalisco (Hernández et al., 2006), its fruit is not as acid as the guayabilla and has 

a sweet aroma which makes this small fruit very attractive. Myrtle fruits are used to make sweets, 

syrups, tamales, ice cream, popsicles and fresh water (Rebollar et al., 2013). In addition, like guava 

and guayabilla, this species has been used in the same way for the treatment of diarrhea, coughs, 

ulcers and some other diseases (Delgado-Vargas et al., 2005). 

 

Of these three species, guava (P. guajava, L.) is cultivated in 19 states of the Mexican Republic, 

but 90% of the total area reported (20 899 ha) is in Michoacán, Aguascalientes and Zacatecas. For 

its part, the myrtle is cultivated only in Nayarit with 94 reported officially (SIAP, 2015). However, 

in other regions of Mexico this fruit produced in the wild is exploited since there is no special care 

with trees (Rebollar et al., 2013). In the case of guayabilla there are no reports of its cultivation or 

consumption of this fruit in Mexico, its consumption is rather as an infusion of both the fruit and 

vegetative parts for medicinal purposes. 

 

Other countries such as Ecuador, Bolivia and some of Central America exploit the fruit for the 

traditional preparation of syrups, liquor and jams or have small industrial farms for the production 

of organic products including chocolates stuffed with guayabilla, as is the case of the Mashpi® 

product (Chizmar et al., 2009; Mindala, 2015) that has been presented at the Slow Food Expo in 

Italy, dedicated to the sustainable production of food (Slow Food Expo, 2016). 

 

Because both the myrtle and the guayabilla remain in Mexico as wild species with low 

domestication and low consumption, the potential for expansion of the cultivated areas of myrtle 

beyond the few hectares in Nayarit is still small. On the other hand, the potential of the guayabilla 

as a crop is still uncertain. 
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Therefore, promoting the medicinal and nutritional (nutraceutical) properties of the guayabilla and 

the myrtle could be a way to increase the interest in these species that could contribute to the 

economy of rural people by developing small businesses similar to those that they exist in Calvillo 

(Aguascalientes), where liquor, biscuits, sweets, jams and related products are produced from 

guava. 

 

Based on the above, the objective of this work was to compare the physicochemical properties of 

guava, guayabilla and myrtle in order to derive useful data for the preparation of traditional 

products or innovation from these natural resources. Additionally, the accumulated knowledge 

about these fruits allows us to propose the hypothesis that in the fruits of guayabilla and myrtle 

there is a greater amount of citric acid and its ripening index will be higher than that of guava. 

 

Materials and methods 
 

Vegetal material 

 

Mature fruits of guayabilla and Myrtle were collected during november 2013 in hills on the sides 

of the rural road from Talpa to The Cuale, located in the stretch between 12 and 18 km west of 

Talpa, Jalisco. The guayabilla fruits were collected from compact groups of shrubs that appear in 

a continuous canopy. On the other hand, the myrtle fruits were collected in the North and South 

urban limits of the Talpa population, collecting only those in mature state with bright yellow color 

and soft to the touch. All the fruits were placed in plastic bags labeled and placed in a cooler, 

separating the fruits of each tree individually. Finally, the ripe fruits of guava of average size were 

obtained in a supermarket in Aguascalientes. 

 

The fruits were weighed and washed with liquid detergent for hands and disinfected for 20 min 

with 1% chlorine. The pulp was homogenized in a blender and placed in ziplock plastic bags 

(Ziploc®) in dark conditions at -20 °C. For physicochemical analyzes, 24 g of pulp dissolved in 60 

mL of distilled water 1/2.5, w/v (Kuskoski et al., 2005) and centrifuged at 3 500 rpm for 10 min 

were used, the supernatant was preserved at -20 °C until the moment of use (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. A) cut acidic guayabite for crushing; and B) homogenization of the pulp for physicochemical 

analyzes. 
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Physicochemical analysis 

 

Total soluble solids (°Brix or SST). The index of total soluble solids in fruits and the refractometer 

method for fruit products were taken as reference (AOAC 1995, Official Method 932.12), using a 

VE-2S digital refractometer (ABBE / ZWAJ). For this, two mL of sample were kept at 20 °C and 

a few drops were placed in the reservoir of the refractometer sample in order to make the 

measurements. 

 

Titratable acidity (TAA, AOAC 1995, Official Method 967.21). Five milliliters of the extract 

(equivalent to 2 g of pulp) and four drops of phenolphthalein were mixed before titration with 0.1 

N NaOH. The titratable acidity was calculated as follows: (%) titratable acidity= [mL NaOH used] 

x [0.1 N NaOH] x [0.064 meq citric acid] x [100]/gram of sample. The result is expressed as the 

content of citric acid in percentage, since the acidity in fruits is mainly due to this compound 

(Garner et al., 2008). 

 

Maturity index based on SST/AT. This index was calculated with the formula IM= SST/AT, also 

defined as °Brix/titrable acidity (Rapisarda et al., 2001; Casquero and Guerra, 2009). 

 

pH. Determined using a pH meter (HI 2210, Hanna) according to the AOAC method (Official 

Method 981.12). 

 

Analysis of data 

 

The treatments consisted of five collections of wild genotypes of Psidium (guayabilla and myrtle) 

in Talpa, Jalisco, obtained in November 2013, with different number of specimens per collection 

site, depending on the availability of mature fruits well-formed and without apparent damage. 

These samples were obtained randomly, each fruit constituting a repetition for the morphological 

measurements. On the other hand, the fruits of cultivated guava were used as control and were 

obtained from a supermarket in Aguascalientes. The data were analyzed in a completely 

randomized design, and multiple comparisons were made using Tukey’s method p= 0.05 (Steel 

and Torrie, 1980, Howell, 2010), with the Minitab 16 package. 

 

Results and discussion 
 

Fruit weight 

 

The fruits of cultivated guava were, at first sight, bigger and attractive in color and smell than 

those of guayabilla collected. However, no significant differences in weight were found 

between these two species (Figure 2). This is interesting given that the weight of mature fruit 

is distinctive between cultivated species and wild species, but there is a possibility that the 

fruits of ripe Talpa guayabillas are relatively large, since the average weight of P. guineense 

from at least two sites of the reported collections in this work were higher than the one 

mentioned by Damiani et al. (2011), who reported 10.7 g fruit-1 averaging 35 collection sites 

in Minas Gerais, Brazil. 
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This difference is interesting because the cultivated genotypes tend to present large fruits in 

comparison to wild ones due to selection pressure (Sánchez et al., 2007). On the other hand, both 

collections of myrtle (P. sartorianum) showed a bright yellow color and the characteristic smell of 

ripe fruit and the average weight obtained from both sites was similar to each other, but statistically 

different from the weights of guava and guayabilla. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Average fruit weight (g) of Psidium guajava (Pg), P. guineense (Pgn three collection sites) 

and P. sartorianum (Ps two collection sites). Means marked with the same letter are not 

significantly different when compared using the Tukey method, p< 0.05). 

 

 

pH of the fruit extract 

 

Both P. sartorianum and P. guineense have acid pH pulp that can be confirmed organoleptically. 

However, the acidity of the fruits differed between collection sites for myrtle P. sartorianum 

(Figure 3), but it could be influenced by the genotype of the individuals that differ enough from 

each other and that are distant around 2 km or 20 in geographic coordinates. The fruits collected 

south of the Talpa population were the most acidic (Ps 1). In the case of the guayabilla, the 

inhabitants of Talpa also call it ‘sour guava’ and this one showed a pH in the range of 2.89-3 

considering the three collection sites. 

 

These values contrast with pH 3.99 (pulp) and 3.76 (husk) reported for this species by Damiani et 

al. (2011). As expected from the control, the guava presented an average pH of 4.13, less acid than 

the other species, but still in the range of acid values. Also, guava from Aguascalientes was less 

acidic than others reported as the variety ‘Paluma’ (pH 3.6) from Brazil (Ferreira et al., 2014), but 

similar to the values reported by Soares et al. (2007), who found a pH 4.07 for commercial guava 

in Brazil. 
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Figure 3. pH of the fruit extract. Pg= Psidium guajava, Pgn= P. guineense (three collection sites) and 

Ps= P. sartorianum (two collection sites). Means marked with the same letter are not 

significantly different (Tukey; p< 0.05). 

 

Total soluble solids (SST) 

 

The myrtle (P. sartorianum) showed the highest SST index when comparing against the rest of the 

species (Figure 4). This result was not as expected because the sugar content and pH increase 

during the course of ripening making the fruits sweeter and less acidic. Previous reports of P. 

guajava indicate that SST values ranged between 7.0-8.8 °Brix in fresh pulp (Kadam et al., 2012; 

Ali et al., 2014) in contrast, in this work a lower value was found for this species (5.32 °Brix). 

Although the guayabilla fruits were collected mature with soft tissues, and some of them were 

collected from the floor (they fell freely from the tree). Their SST values were lower than that of 

other species, with some differences between the collection sites (Figure 4). Previous reports for 

this species averaged 10.7 °Brix (Damiani et al., 2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Total soluble solids °Brix. Pg= Psidium guajava; Pgn= P. guineense (from three collection 

sites) and Ps= P. sartorianum (from two collection sites). The means marked with the same 

letter were not significantly different (Tukey test, p< 0.05). 
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Titratable acidity (AT) 

 

In this work, guava P. guajava showed similar results of AT to previous reports that mention the 

range of 0.26-0.39% of pulp (Mahajan et al., 2011). On the other hand, the rest of the species 

showed high values that are consistent with the pH of the species observed. The best example was 

myrtle P. sartorianum (Ps 1) with the highest value (3.52%) of AT and the lowest value of pH 2.84 

(Figures 3, 5). The group of guayabillas together with a myrtle (Pgn 1-3 and Ps 2) was different 

from guava (Pg). However, the guayabilla AT values in this work were superior to those previously 

reported (0.52% pulp, 0.74% peel) (Damiani et al., 2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Titratable acidity (%). Pg = Psidium guajava; Pgn = P. guineense (from three collection sites) 

and Ps= P. sartorianum (from two collection sites). The means marked with the same letter are 

not significantly different (Tukey test, p< 0.05). 

 

 

Maturity index (IM) 

 

The maximum value of IM was found in the commercial guava (P. guajava), which was 

statistically different from the rest of the species (Figure 6). The rest of the species were 

grouped into three overlapping groups. The guayabilla values of the three statistically similar 

collection sites, while the two myrtle collections were different from each other. As previously 

mentioned, these results were mainly influenced by the titratable acidity, since both P. 

guineense and P. sartorianum presented high acidity despite the fact that the fruits were mature 

and had soft pulp. 
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Figure 6. Maturity index based on the proportion (SST/AT). Pg= Psidium guajava; Pgn= P. guineense 

(from three collection sites) and Ps= P. sartorianum (from two collection sites). Means with 

the same letter are not significantly different from each other (Tukey test, p< 0.05). 

 

 

Conclusions 
 

According to the results of this work, the guayabilla and myrtle fruits remain acidic even after they 

have matured and their titratable acidity was consistent with their low pH values. For this 

characteristic, the guayabilla is called by some of the inhabitants of Talpa ‘sour guava’ and its 

consumption is restricted in that place. It is, therefore, imperative to promote its consumption in 

the form of derivatives in the form of sweets, jellies and other products in order to generate interest 

from the inhabitants of the areas where these trees are endemic and that this germplasm is not lost. 

also incorporate guava genetic improvement programs. 

 

It is interesting to find that the Myrtle fruits analyzed contained the highest levels of total soluble 

solids, since it was expected that these values corresponded to fruits with lower acidity as is the 

case of guava. This high sugar content explains in part its acceptance by the Mexican public and 

why it is starting its production in commercial form specifically in Nayarit (SIAP, 2015) but still 

its consumption is mainly seasonal. 

 

On the other hand, the maturity index (IM= SST/AT) was clearly higher in the guava compared to 

the guayabilla and the myrtle. However, the highest value found for guava does not compare with 

the SST/AT values reported for other species such as the case of red orange that had values from 

8.0 to 11.5, or plum with more than 9.0, depending on the time of storage. These relatively low IM 

values of the three Psidium species could be related to their high titratable acidity index. 
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