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Abstract – Bocaiuva cultivation, mainly in Mato Grosso do Sul, has a strong socio-economic and 
environmental appeal. Bocaiuva pulp is rich in nutrients and has antioxidant action, and its use in 
the formulation of jellies minimizes post-harvest losses and provides market with a product with 
high nutritional value throughout the year. The aim of this work was to elaborate and chemically 
and sensorially evaluate jellies produced with bocaiuva pulp (Acrocomia aculeata (Jacq.) Lodd 
ex Mart) of two morphotypes, orange and yellowish pulp, characterizing fresh pulps and jellies 
regarding physical and chemical parameters. Diluted pulp and sugar (1: 1), pectin and citric acid 
were used in jelly processing. Fresh pulp and jelly made with yellowish pulp showed higher contents 
of total phenols and antioxidant capacity. Jellies did not differ in nutritional constituents, except 
for fixed mineral residue, in which the yellowish pulp had higher value. Jelly with orange pulp 
had acceptability index over 80% in the analyzed attributes (global aspect, flavor and consistency) 
and in the purchase intention, statistically superior to jelly made with yellowish pulp. Different 
native fruit morphotypes can give rise to differentiated and valued processed products.
Index terms: Acrocomia aculeata (Jacq.) Lodd ex. Mart, processing, acceptability, bioactive.
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Process

Resumo – O aproveitamento da bocaiuva, no Mato Grosso do Sul, tem forte apelo socioeconômico 
e ambiental. A polpa da bocaiuva é rica em nutrientes e possui ação antioxidante, sendo que 
sua utilização na formulação de geleias minimiza as perdas pós-colheita e fornece ao mercado 
um produto com alto valor nutricional o ano todo. Objetivou-se elaborar e avaliar, química e 
sensorialmente, as geleias produzidas com polpas de bocaiuva (Acrocomia aculeata (Jacq.) Lodd 
ex. Mart) de dois morfotipos, coloração alaranjada e amarelada, caracterizando as polpas in natura e 
as geleias quanto aos parâmetros físicos e químicos. Utilizou-se, no processamento da geleia, polpa 
diluída e açúcar (1:1), pectina e ácido cítrico. A polpa in natura e a geleia elaborada com polpa 
amarelada apresentaram maiores teores de fenóis totais e capacidade antioxidante. As geleias não 
diferiram entre si quanto aos constituintes nutricionais, com exceção do resíduo mineral fixo, em 
que a de polpa amarelada apresentou maior valor. A geleia com polpa alaranjada apresentou índice 
de aceitabilidade superior a 80% nos atributos analisados (aspecto global, sabor e consistência) 
e na intenção de compra, superior estatisticamente à geleia com polpa amarelada. Diferentes 
morfotipos de frutos nativos podem originar produtos processados, diferenciados e valorizados.
Termos para indexação: Acrocomia aculeata (Jacq.) Lodd ex. Mart, processamento, aceitabilidade, 
bioativos.
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Introduction

Acrocomia aculeata (Jacq.) Lodd ex. Mart. is a fruit 
tree native to the Cerrado and tropical forests (LORENZI, 
1996) popularly known as bocaiuva or macaúba. Bocaiuva 
belongs to the family Arecaceae and is distributed in 
higher concentrations in the states of Minas Gerais, Goiás, 
Mato Grosso and Mato Grosso do Sul (SANTOS JÚNIOR 
et al., 2012).

Bocaiuva cultivated in Mato Grosso do Sul and has 
strong socio-economic and environmental appeal, since 
it is an abundant natural resource of extreme importance 
for biodiversity and potential use for different purposes, 
mainly food. Extractivism is still the predominant 
production system, which is extremely important for the 
generation of labor and income for rural communities.

The phenotypic variability of bocaiuva was 
evaluated in three native populations of the Pantanal 
region, in the city of Corumbá, MS, Brazil, where there 
were variations in fruit size and shape, being identified 
mainly by two colors of higher occurrence such as orange 
(17.1%) and yellow epicarp (31.7%); and orange (30.0%) 
and yellow mesocarp (34.29%) (VIANNA et al., 2013). 
According to Vianna (2011), the different bocaiuva 
morphotypes differentiate by taste and lipid content.

Bocaiuva pulp is rich in β-carotene, the main 
identified carotenoid, is source of copper, iron and zinc, 
which may contribute to the enrichment of the regional 
diet (RAMOS et al., 2008). β-carotene has provitamin A 
activity (NELLIS et al., 2017), an antioxidant action that 
can directly or indirectly be correlated with health benefits 
(ZIMMERMANN; KIRSTEN, 2008). Antioxidants 
are substances that have the ability to retard or inhibit 
the oxidation of oxidizable substrates by enzymatic or 
non-enzymatic action (MORAIS et al., 2009), as well as 
potential to induce specific cell responses according to the 
compound (ZIMMERMANN, KIRSTEN, 2008).

Bocaiuva fruiting occurs throughout the year, 
presenting mature fruits between the months of September 
and December. It is consumed in the fresh form or in 
processed products such as ice creams and flours (SALIS; 
MATTOS, 2009).

Jelly is a product that is obtained from the cooking 
of fruit, pulp or juice, added of sugar and water until 
gelatinous consistency is obtained. It is classified as 
regular when it has 40% pulp and 60% sugar or extra when 
made with 50% pulp and 50% sugar. The addition of pectin 
and acidulants is necessary to overcome deficiencies in the 
natural content of pectin or fruit acidity. Its consistency 
should have semisolid appearance (BRASIL, 1978).

Bocaiuva can be used in the formulation of 
jellies, whose final product can vary in taste and color 
according to the physicochemical characteristics of raw 
materials, guaranteeing fruit utilization during harvest 
and minimizing post-harvest losses, providing market a 

product with high nutritional value throughout the year.
The objective of this study was to elaborate, 

characterize and evaluate the acceptance of bocaiuva 
jellies made with yellow and orange pulp fruits aiming 
the use of fruit and the development of product with 
added value, enabling the generation of income for rural 
communities of the State of Mato Grosso do Sul, as well 
as characterize pulps used in processing.

Material and methods

Mature bocaiuva fruits were collected in 10 
individuals of two morphotypes differentiated by pulp 
coloring in the month of August, 2015, along the BR 
262 highway, 40 km from the municipality of Corumbá, 
MS. Fruits were separated in batches according to 
morphotype, washed in running water and sanitized with 
200 mg L-1 chlorinated solution, placed on previously 
sanitized stainless steel benches for drying the surface 
water with natural air. For the evaluation of the physical 
characteristics of fruits of each batch, 25 fruits were used, 
determining the mass of the whole fruit, the bark (epicarp) 
and pulp (mesocarp) yield by weighing 25 fruits, bark 
and pulp, in a AND HR-202 analytical scale to obtain the 
mean values, the equatorial and longitudinal diameter, 
with the aid of a digital caliper (ZASS 6) and the bark 
and pulp coloring using Minolta CR- 400b reflectometer, 
which expresses color in L*, a* and b* (MINOLTA CORP, 
1994), taking two readings per fruit.

To determine the peeling and pulping time of 
fruits of each batch, 3 people and 20 fruits each were 
used, totaling 60 units of each type, and results were 
expressed in kg h-1. The peeling and pulping of fruits were 
performed manually with the aid of a stainless knife and 
time was determined by means of a digital timer. Pulps 
were stored at -18°C until the chemical characterization 
and preparation of jellies.

Two jelly formulations were prepared, the first one 
using orange pulp fruits and the second, yellowish pulp 
fruits, according to the extra 1: 1 classification (diluted 
fruit pulp: sugar), using 1% pectin for gelation in relation 
to total mass and citric acid. The percentage of acid 
required to adjust the pH of pulps to 3.3 was determined 
by means of the acidification curve in 100 g of diluted pulp 
(BERBARI; PASCHOALINO, 1997). Pulps were diluted 
in water as they had solid appearance. The percentage 
of water and pulp of formulations was determined in 
preliminary tests choosing, regardless of formulation, the 
proportion that resulted in viscous dilution with bocaiuva 
pieces.

In the formulation with orange pulp, 20% of pulp 
and 80% of water were used, while in yellowish pulp, 
25% of pulp and 75% of water. From the total pulp 
mass, 50% were submitted to cooking with the water 



3Geleia de bocaiuva: elaboração, avaliação físico-química e sensorial

Rev. Bras. Frutic., Jaboticabal, 2018, v. 40, n. 5:  (e-846)                                                                      

added in the dilution, for 10 minutes. After cooking, the 
product was homogenized in a Philips 550 W blender. 
Then, the remainder of the pulp chopped into pieces of 
approximately 0.5 cm x 0.5 cm was added. The lowest 
pulp percentage in the orange pulp formulation was due to 
the consistency of the diluted pulp, after homogenization, 
with emulsion appearance. The end point of the jelly was 
determined using methodology of Bianchini and Coutinho 
(2007). Pulps and jellies were evaluated for centesimal 
composition: moisture, fixed mineral residue, proteins 
(using conversion factor of 6.25), lipids, carbohydrates 
and fibers (calculated by difference). In order to determine 
the energy value, the Atwater conversion factor was used 
(INSTITUTO ADOLFO LUTZ, 2005).

Soluble solids (SS), pH, ascorbic acid, total phenols 
and antioxidant capacity were determined in fresh pulps 
and jellies. Soluble solids (SS) contents, expressed as 
°Brix, were determined using digital refractometer. 
For pH, potentiometer calibrated with pH 7.0 and 4.0 
buffer was used, according to AOAC methodology 
(1997). Titratable acidity (TA) was determined in pulps 
by titration with standard solution of 0.1 N sodium 
hydroxide (INSTITUTO ADOLFO LUTZ, 2005). Ratio 
was determined by the relationship between soluble solids 
and titratable acidity (SS / TA).

Total phenols and antioxidant capacity were 
evaluated in hydrocetonic extracts (70% acetone) in fresh 
pulp and jelly (ROESLER et al., 2007). Extracts were 
submitted to colorimetric reaction for determination of 
phenolic compounds according to Swain and Hills (1959). 
In determining the antioxidant capacity, the CI50 value was 
defined as the final concentration of the integral extract 
required to decrease the initial DDPH concentration by 
50%.

Analyses were evaluated in pulps and jellies in 
three replicates and each replicate in duplicate, with 300g 
of pulp / jelly. The averages of results were compared by 
the tukey test at 5% probability.

The sensory analysis of jellies was carried out 
after approval of the Ethics Research Committee of the 
Federal University of Mato Grosso do Sul under number 
46179915.9.0000.0021. For the jelly acceptance tests, 
a 9-point structured hedonic scale was used, where 1 = 
disliked very much; 2 = disliked moderately; 3 = disliked 
slightly; 4 = Neither liked or disliked; 5 = liked slightly; 6 
= liked moderately and 7 = liked very much. The evaluated 
attributes were: global aspect, flavor and consistency. The 
purchase intention was evaluated through a structured 
five-point scale, where 1 = certainly would not buy; 2 = 
possibly would not buy; 3 = maybe would buy / maybe 
would not buy; 4 = possibly buy and 5 = certainly buy 
(INSTITUTO ADOLFO LUTZ, 2005).

  Jellies were evaluated by 70 judges of both sexes 
in the age group of 18-60 years, except for quilombolas 
and indigenous people, and those with glycemic diseases 

or allergies to any ingredient of the product, after signing 
of the TCLE (Free and Informed Consent Form). Jelly 
samples were identified with random numbers and coded 
with three digits, being served with crackers and mineral 
water to clean the palate. The acceptance index (AI) of 
evaluated parameters was determined according to the 
formula: AI (%) = A x 100 / B (A = average score obtained 
for the product, B = maximum score given to the product) 
(DUTCOSKY, 2013).

Results and discussions

Orange pulp bocaiuva fruits presented higher unit 
mass, pulp yield, equatorial and longitudinal diameters, 
differing from yellowish pulp fruits (Table 1). The results 
obtained for orange pulp fruits were similar to values   
found in bocaiuva fruits collected in Dourados, MS, which 
had diameters of 34.68 mm and 33.39 mm, respectively, 
and for those of yellowish pulp, values   close to those 
obtained in fruits collected in Presidente Epitácio, SP, 
with values   of 33.14 mm and 31.65 mm, respectively 
(SANJINEZ-ARGANDOÑA; CHUBA, 2011).

The peeling time and manual pulping differed 
statistically between fruits of different morphotypes. In 
yellowish pulp fruits, the greater adherence of the pulp 
to the bark resulted in longer peeling time (Table 1). The 
variation in the adhesion of the epicarp to the mesocarp 
according to the different pulp color was identified by 
Vianna et al. (2013).

For the pulping time, i.e., the separation of the pulp 
from the endocarp, the average time presented for orange 
pulp fruits was 1.36 kg h-1 and for those with yellowish 
pulp of 0.70 kg h-1. The highest pulp yield was obtained 
for orange pulp fruits, 53.36% (Table 1), facilitating and 
reducing the pulping time. The yields found in this study 
were higher than those described by Ramos et al. (2008), 
who through manual work obtained 21.44% of bark and 
44.22% of pulp, in bocaiuva fruits with 21.83g. The easier 
peeling and pulping of orange pulp fruits and the higher 
yield of this pulp are related to the preference of use of 
this morphotype by rural communities.

Color is represented by three different parameters, 
L*, a* and b*, where L* represents luminosity, which 
varies from 0 to 100, with value 100 indicating white, 
and value 0, no luminosity or black. The a* value 
represents colors ranging from red (+ a*) to green (-a*) 
and b* represents colors ranging from yellow (+ b*) to 
blue (-b*). Table 2 shows that orange pulp barks did not 
differ from those of orange pulp in terms of luminosity, 
with values   of 42.18 and 40.86, respectively. Orange pulp 
fruits presented higher a* and b* values (a* = 10.95; b * = 
40.22), indicating more shades of red and yellow (Table 2).

Bocaiuva fruits popularly known to present orange 
pulp showed higher   a * and b * values (a* = 19.25; b* = 
71.81), compared to those of yellowish pulp (a* = 13.17; 
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b* = 63.59), indicating more shades of red and yellow. 
Regarding luminosity, orange pulp fruits showed darker 
coloration because they presented lower luminosity values   
(L = 57.47) (Table 2).

  When evaluating fresh pulps of the different 
morphotypes, it was verified that there were no differences 
between them regarding soluble solids, pH and ascorbic 
acid, but orange pulp fruits presented higher Ratio, of 
24.39 (Table 3). Soluble solids contents found in pulps 
were similar to those reported by Sanjinez-Argandoña 
and Chuba (2011). Jellies elaborated with orange pulp 
presented 67.5 ° Brix and the yellow pulp 61.5 ° Brix 
(Table 3).

  Fresh pulps did not differ in pH (mean of 5.89); 
however, orange pulp jelly had higher pH value (3.93) 
and yellowish pulp jelly showed pH of 3.25 (Table 3 ), 
probably due to the chemical variations between fruits, 
considering that the percentage of citric acid added was 
determined in 100g of diluted pulp.

  The pH of jelly for optimal consistency is 3.3, but 
when below 3.0, it may favor the occurrence of syneresis, 
liquid exudation, causing unpleasant appearance, and 
above 3.3, firmness is reduced (JACKIX, 1988), which 
did not occur in this work, in orange pulp jelly, showing 
higher pH, 3.93 (Table 3) and firm but soft consistency, 
probably due to the high pectin content in the sample, or 
other component capable of forming gum.

  According to Brandão and Andrade (1999), 
pectins with high degree of methoxylation gelify in acid 
medium in the presence of high sugar concentrations. 
According to these authors, the pectin / sucrose system is 
quite complex, during the gelation process as a function of 
temperature, with predominance of hydrogen interactions 
at low temperatures and hydrophobic interactions at higher 
temperatures, which affects the structure of the network 
and the viscoelastic behavior at the sol-gel phase transition 
point.

  Ascorbic acid content in fresh pulps was higher 
than that obtained by Sanjinez-Argandoña and Chuba 
(2011), who found 34.57 mg 100g-1 in samples collected 
in Presidente Epitácio-SP. Bocaiuva jellies did not differ 
in relation to ascorbic acid content (Table 3) and the 
values   obtained were lower than those found by Gomes 
et al. (2013), in passion fruit jelly with carrot (31.37 mg 
100g-1). The processing of fresh pulp into jelly led to a 
decrease in ascorbic acid content, but jellies showed 10.69-
12.34 mg 100g-1 of ascorbic acid (Table 3). Ascorbic acid 
content in pulp and jellies is significant, considering that 
in citrus fruits, values   vary between 21.47 and 84.03 mg 
ascorbic acid 100 mL-1 of juice, in mandarin and orange, 
respectively (COUTO, CANNIATTI-BRAZACA, 2010). 
Scientific researches point to the role of ascorbic acid in 
the prevention and / or treatment of cancer (MATA et al., 
2016).

According to Sucupira et al. (2012), the heat 

treatment applied in processing leads to the destruction 
of pathogens and inactivation of undesirable enzymes, 
but also to the loss of vitamins that vary according to 
the cooking method and type of food. This degradation 
depends on factors such as temperature, presence of 
oxygen, light, pH, humidity, and duration of the heat 
treatment.

Yellowish pulp fruits presented higher total phenol 
content (112.80 mg EAG 100g-1) (Table 3), which is 
closer to values   found by Prates et al. (2015) in fresh 
canjiqueira pulp (152.57 mg EAG 100g-1), native fruit of 
wide occurrence in Mato Grosso do Sul.

The CI50 values   obtained were statistically different, 
32.15 and 5.05 g g-1 DPPH for extracts of orange and 
yellowish pulps, respectively (Table 3). It is important to 
highlight that the lower the value found, the higher the 
antioxidant capacity of fruit (LUZIA; JORGE, 2010), 
highlighting the high antioxidant potential of bocaiuva 
pulp obtained from yellowish pulp morphotype. According 
to Bianchi and Antunes (1999), antioxidants have the 
ability to reduce chain reactions and lesions caused by 
free radicals, delaying or inhibiting cell aging.

Jellies elaborated with yellowish pulp fruits 
presented higher content and retention of total phenols 
(93.00 mg EAG 100g-1) (Table 3), which may be related to 
the higher amount of pulp added in this formulation due to 
the adjustment of the jelly consistency during processing. 
Similar values   were found by Falcão et al. (2007) in grape 
jelly obtained without addition of pectin and with addition 
of xanthan gum and locust (95.1 mg EAG 100g-1), with 
grape being known to be rich in antioxidants. According to 
Roesler et al. (2007), the demand for natural antioxidants 
has increased significantly, mainly for use in the food, 
pharmaceutical and cosmetic areas. The inclusion of 
antioxidants in the diet is of great importance for humans, 
since the consumption of foods rich in this category of 
compounds, such as fruits, contributes to reduce the risk 
of developing diseases related to the accumulation of free 
radicals (POMPELLA, 1997).

As for the evaluated centesimal composition 
parameters of bocaiuva pulps, there were no statistical 
differences between morphotypes, except for the fixed 
mineral residue content, in which the yellowish color had 
higher value (1.89%) (Table 4), indicating higher amount 
of minerals in its composition, and for fibers, in which the 
orange color showed higher content (7.40%). Thus, mean 
values   of moisture, total lipids, proteins and carbohydrates 
were 47.26%, 13.96%, 1.96% and 29.13%, respectively, 
for orange pulp fruits, and 47.73% , 15.77%, 1.74% and 
27.61%, respectively, for yellowish pulp fruits (Table 4).

The moisture contents were lower than those found 
by Sanjinez-Argandoña and Chuba (2011), in bocaiuva 
fruits collected in Presidente Epitácio and Dourados 
(52.08% and 51.13%, respectively), while fixed mineral 
residues and lipids were higher than those found by 
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Orsi et al. (2015), in bocaiuva pulp (1.37% and 5.78%, 
respectively). Comparing protein and carbohydrate 
contents with those found by Rocha et al. (2013), in 
the Cerrado of Piauí (0.6% of proteins and 36.4% of 
carbohydrates), it was verified that in this work, values   
were higher for proteins and lower for carbohydrates. Silva 
et al. (2008) found values   of 11.14% of fibers in bocaiuva 
pulp, higher than those found in this study.

Jellies of both morphotypes, in the same way 
as pulps, did not differ statistically with respect to 
composition, except for the fixed mineral residue, which 
was higher in both yellowish pulp and jelly, 1.89 and 
0.47% respectively, and for fibers, with orange jelly 
having the highest content, 0.66% (Table 4). According 
to Menezes et al. (2016), dietary fiber in the diet favors 
intestine regulation, has the ability to reduce glycemic 
response and plasma cholesterol levels.

The mean values   of moisture, lipids, proteins, 
carbohydrates and fibers were 27.19%, 0.73%, 0.58%, 
70.20% and 0.66%, respectively, for orange pulp 
jellies, and 28.84%, 0.63%, 0.62%, 68.12% and 0.46%, 
respectively, for those with yellowish pulp. The caloric 
value of orange pulp jelly was 289.74 kcal. 100g-1 and that 
of yellowish, 252.19 (kcal.100g-1) (Table 4).

The moisture of jellies was reduced in relation to 
that of pulps (Table 4) due to the technological process 
of sugar addition and concentration, and in a similar 
way to that found by Lago-Vanzela et al. (2011), in cajá 
jelly (29.5%). The values   obtained for carbohydrates and 
caloric value were similar to those found in araçá jelly by 
Damiani et al. (2012), of 69.97% and 285.04 kcal.100g-1, 
respectively.

The lipid contents found in bocaiuva jellies (Table 
4) were higher than those found in murici jelly (0.12%) 
by Monteiro et al. (2015). It is important to highlight 
that bocaiuva fruits present large amounts of total lipids, 
especially oleic acid (omega 9) (ALVES et al., 2012), 

which is related to healthier triglyceride levels, helping 
reduce LDL (bad cholesterol) and increase HDL (good 
cholesterol) (NAGARAJU; LOKESH, 2007). The protein 
content obtained in jellies was higher than in Housui 
pear jelly (0.17%), reported by Foppa et al. (2009) and 
in traditional umbu-cajá jelly (0.25%) by Oliveira et al. 
(2014).

The scores assigned by judges for sensory 
acceptance differed statistically from all parameters 
evaluated, except for consistency. Jelly made with orange 
pulp presented higher averages, with scores above 5.83, 
where 5 represents “liked slightly” and 7, “liked very 
much”, indicating that it was superior to that of yellowish 
pulp. When analyzing the purchase intention, tasters would 
possibly buy the orange pulp jelly, while they had doubts 
in the purchasing of yellowish pulp jelly (Table 5).

Jelly made with orange pulp had acceptability index 
higher than 80% for parameters global aspect (85.71%), 
flavor (87.29%), consistency (83.29%) and purchase 
intention (83.40%), while for orange pulp, acceptability 
indexes were 77.14%; 77.29%; 78.43% and 68.20%, 
respectively (Figure 1). According to Dutcosky (2013), 
acceptability indexes greater than 70% are considered 
good for marketing.

The pulps of both morphotypes can provide 
products with distinct characteristics and greater 
possibility of adding value to regional products with high 
nutritional value.

The elaboration of bocaiuva jellies evidences the 
great potential of consumption and commercialization 
of this new product, allowing the generation of income 
to farmers of the Cerrado and Pantanal regions, State of 
Mato Grosso do Sul. It is applicable to bench scales, pilot 
plant and to subsidize operations used at commercial or 
industrial level in the agroindustry.

Table 1 - Physical characteristics of bocaiuva fruits of two morphotypes, orange and yellowish pulp. 

Means followed by equal letters in the line do not differ from each other by the F test (p <0.05).
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Table 2- Color of shell and pulp of bocaiuva fruits of two morphotypes, orange and yellowish pulp. 

Means followed by equal letters in the line do not differ from each other by the F test (p <0.05).

Table 3 - Chemical characterization of fresh pulps and jellies made with bocaiuva fruits of two morphotypes, orange 
and yellowish pulp.

Means followed by equal letters in the line do not differ from each other by the F test (p <0.05).

Table 4 - Centesimal composition of fresh pulps and jellies made with bocaiuva fruits of two morphotypes, orange 
and yellowish pulp.
Means followed by equal letters in the line do not differ from each other by the F test (p <0.05). 

*Fiber by difference. **Total Caloric Value.

Table 5 - Results (mean, n = 70) of scores attributed by judges for the sensory acceptance of the two-morphotype 
jellies, orange and yellowish flesh pulp formulations. 

Means followed by equal letters in the line do not differ from each other by the F test (p <0.05). Scores from 1 (strongly disliked) to 7 (liked 
very much) and for purchase intention from 1 (certainly would not buy) to 5 (certainly would buy).
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Conclusion

Orange pulp bocaiuva fruits present higher pulp 
yield and the peeling time is shorter. Yellowish pulp and 
the jelly elaborated with this pulp present higher levels 
of total phenols and antioxidant capacity. Orange pulp 
jelly was preferred by tasters and has higher fiber content.

Figure 1 - Acceptability index of the two-morphotype jelly formulations, orange and yellowish pulp. 
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