Athens Journal of Sciences- Volume 4, Issue 1 — Pages 37-46

The Potencial of Campomanesia phaea O. Berg
Landrum (Cambuci) as Natural Source of
Vitamin C

By Marcelo Machado Leao
Giovanna Fachini Dellaqua’
Marcos David Ferreira’
Silviane Zanni Hubinger”
Marcia Ortiz Mayo Marques’
Marta Helena Filet Spoto*

Fruit is an essential part of a healthy diet preventing risks. This protective action has
been attributed mainly to its bioactive compounds, which have antioxidant properties.
Ascorbic acid, also named vitamin C, is the most important water-soluble reducing
compound naturally present in fruit and vegetables that contributes to antioxidant
defense against oxidative stress. Vitamin C is often used as a nutritional quality
indicator of fruit and vegetables. Still little is known scientifically for the endemic
species in Brazil’s Sdo Paulo State located in the Atlantic Forest biome, the
Campomanesia phaea (O.Berg) Landrum (cambuci) from the family of Myrtaceae,
traditionally used by communities in this region. This study evaluated the cambuci
fruit in nature and the fruit pulp when submitted to different conservation treatments
for the evaluation of levels of vitamin C (L-ascorbic acid), an important indicator of
the quality of fruits and foods during processing and storage. The evaluation of the
vitamin C content was performed by High-Performance Liquid Chromatography
(HPLC), when subjected to pasteurization and freezing during different periods of
conservation. The results showed that the cambuci have average significant levels of
L-ascorbic acid (66.94mg / 100g of cambuci). After the agro-industrial treatments, the
pulp showed significant decreases (p < 0.05) of L-ascorbic; however, it still exhibited
significant mean levels, the initial content being 51.04 mg / 100g cambuci, for frozen
pasteurized pulp and 62.15 mg / 100g cambuci to frozen pulp. Thus, the study showed
that the inclusion of Campomanesia phaea (cambuci) in the human diet could be an
alternative source to provide vitamin C, and could provide opportunities, employment
and income increase for traditional communities, stimulating the growth for an
important local business chain, taking advantage of the Brazilian biodiversity.
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Introduction

The agribusiness of citrus’s pulps, juices and tropical fruit is very relevant
nowadays, mainly due to the association of consumption with health benefits.
The species Campomanesia phaea (O. Berg.) Landrum popularly known in
Brazil as "cambuci" or "cambucizeiro” (Myrtaceae) IS included in the
subfamily Myrtoideae. In Brazil, it naturally occurs in the states of Sao Paulo,
mainly in the Serra do Mar (Lorenzi, 2014).

The fruit of Campomanesia phaea is exotic, with interesting aromatic
properties as flavouring agents. They are used by the local population in foods
and beverages as juice, ice cream, jellies and sweets to stress the flavour
(Adati and de Oliveira Ferro, 2006; Adati, 2001; Ledo, 2012; Lorenzi, 2014;
Mathias and Andrade, 2011). They are astringent and have antioxidant
properties, so when included in products they may help in healthy diets (De
Souza Schmidt Gongalves et al., 2010; Donado-Pestana et al., 2015; Haminiuk
etal., 2011).

The cambuci plant could be considered a rare fruit with high economic
value and environmental impacts, which influences the local business chain
and contributes to the sustainable development of local society (Adati, 2001;
Adati and de Oliveira Ferro, 2006; Kawasaki and Landrum, 1997; Ledo, 2012).

Fruit is an essential part of a healthy diet in order to prevent health risks.
These include aging -induced oxidative stress, cardiovascular disorders, diverse
degenerative diseases and inflammatory responses (Block et al., 1992; Kalt et
al., 1999; Nicoli et al., 1999; Zafra-Stone et al., 2007). This protective action
has been attributed mainly to cambuci fruit bioactive compounds, which have
antioxidant properties as L-ascorbic and compound phenolic.

L-Ascorbic acid, also named vitamin C, is the most important water-
soluble reducing compound naturally present in fruit and vegetables that
contribute to antioxidant defense against oxidative stress (Jayaprakasha and
Patil, 2007; Plaza et al., 2006). However, ascorbic acid is readily oxidized and
lost in pulp and juices, so the rates depend on the time of processing and/or
conditions of storage. Because of its heat-labile properties and instability, it is
often used as an indicator of the nutritional quality of foods (Cortes et al.,
2008; Polydera et al., 2003; Zulueta et al., 2010). Because of its heat-labile
properties and instability during storage, ascorbic acid is often used as an
indicator for the overall quality of fruit and vegetables, providing information
about loss of other vitamins as well as organoleptic and/or nutritional
components (Cortes et al., 2008; Polydera et al., 2003; Zulueta et al., 2010).

The fruit pulp technology process is a conservation method that extends
self-life allowing its commercialization in different periods of the year and in
different forms. Thus, the processing of vegetables generally shows an
interesting possibility for their commercial use. Thermal pasteurization is one
of the most widely applied techniques to ensure the conservation of pulp,
successful in preventing enzymatic changes and microbial spoilage ensuring
food safety and improving the shelf life of the product (Abid et al., 2014;
Asami et al., 2003). However, thermal decomposition is the most common
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cause of undesirable biochemical changes, especially antioxidants that affect
the sensory and nutritional quality of the final product (Abid et al., 2014,
Aguilar-Rosas et al., 2007; Rawson et al., 2011).

This study evaluated the vitamin C levels in the pulp of cambuci fruit in its
natural state and when submitted to different conservation treatments, as L-
ascorbic acid is an important indicator of the quality of fruit and foods during
processing and storage.

Materials and Methods
Fruit Pulps

Plant materials: Composite samples from the fruit of Campomanesia phaea
(O. Berg.) Landrum (cambuci) were collected in the natural zone area of the
species: the cities of Paraibuna and Natividade da Serra, both in the state of
Sdo Paulo/Brazil. Those locations are classified as Tropical Rain Forests
(TRF).

Pulps: The analyzed pulps were obtained after processing the plant
materials at the Department of Agroindustry, Food and Nutrition (LAN) at the
College of Agriculture “Luiz de Queiroz” (ESALQ/USP) (Departamento de
Agroindustria, Alimentos e Nutricdo - LAN - da Escola de Agronomia "Luiz
de Queiroz" - ESALQ/USP) in Piracicaba, State of Sdo Paulo.

Ascorbic Acid Determination

The analysis was carried out at the Empresa Brasileira de Pesquisa
Agropecuaria - Embrapa (EMBRAPA Instrumentation) in Séo Carlos, State of
Séao Paulo.

The method applied was described by Bresolin & Hubinger (Bresolin and
Hubinger, 2014). The samples were processed to a known volume with
metaphosphoric acid 3 % (w/v), filtered through a disposable filter of
hydrophilic Teflon (0,45 um porosity) and placed in a vial. The L-ascorbic acid
was defined using an Agilent C18 column (2.5 x 25 mm, 5 um), and phosphate
buffer at pH 2.5 as a mobile phase. The liquid chromatographer used as a
pattern varied with UV-Visible detector set to 254 nm reading. The mobile
phase flow rate was 1.0 ml / min and the injection volume was 20 pL. The L-
ascorbic acid (purity > 99.0 %) used as a standard was obtained from Sigma
Life Science. The entire experiment was performed in triplicate.

Statistical Analysis

This study adopted the range of a 5% level. All inference procedures were
preceded by average tests of Tukey.
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Results and Discussion
Standard Ascorbic Acid Solution

The correlation of standard ascorbic acid concentrations (x) vs measured
(y) concentrations of ascorbic acid in the pulp of the cambuci fruit was
determined by the analysis of standard solutions prepared from ascorbic acid.

A correlation was calculated for each period (Table 1).

Table 1. Standard Solutions Equations for Each Period

Day Correlation of ascorbic acid (x) vs concentrations (y)
01 C = (A +3.5933)/0.4923

15 C = (A +3.5933)/0.4923

30 C=(A+0.4179)/0.7417

45 C = (A +0.0624)/0.7566

60 C = (A +0.7750) / 0.8042

75 C=(A-1.5329)/0.7487

90 C =(A-1.5329)/0.9970

C: Concentrations of ascorbic acid, A: Area of peak
Fruit and Fruit’s Pulp

According to Table 2 and Graph 1, the initial vitamin C average in
cambuci fruit presented 141.46 % (66.94 mg/100 g pulp) more than in orange
fruit (47.32 mg / 100 g) and 179.04 % more than in lemon fruit (37.39 mg/
100g). The orange juice is a highly valued product representing a significant
source of vitamin C (Majo et al., 2005; Rapisarda et al., 2008; Ayhan et al.,
2001; Bezman et al., 2001), thus the cambuci fruit can be an alternative source
of vitamin C.

Table 2. Average Levels of Vitamin C in Fruit

Eruit Vitamin C mg/100 g of Average
pulp mg/100 g of pulp

Cambuci sample 1 45.074

Cambuci sample 2 74.847 66.94
Cambuci sample 3 80.904

Fresh Lime * 37.39 37.39
Fresh navel orange* 56.90
Citrus aurantium L.* 34.70

Fresh lime orange * 43.50 47.32
Fresh flash orange * 53.70
Fresh valencia orange * 47.80

*Tabela brasileira de composicéo de alimentos Campinas (NEPA-UNICAMP)

40




Athens Journal of Sciences March 2017

Graphic 1. Average Levels of Vitamin C Content in Fruit
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The results of ascorbic acid amounts presented significant differences
between the agroindustrial process at a 5% of statistical significance (Table 3
and Graph 2). The ascorbic acid initial average in frozen pulp is 92.84 % out of
the concentration on fresh fruit. The frozen-pasteurized pulp presented 76.25
% out of the concentration on fresh fruit. The ascorbic acids’ initial average in
frozen pulp represents 121.77 % of the detected concentration in frozen-
pasteurized pulp.

Graphic 2. Average Levels of Vitamin C Content in Agroindustrial Process
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Along the storage period for both treatments, the analyzed cambuci pulps
presented a significant reduction of the initial amount of vitamin C (Table 3
and Graph 3), according to works about other species (Kabasakalis et al.,
2000). After 90 days, the highest average percentage of accumulated loss was
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detected in frozen-pasteurized pulp (53.82%), with an average of 23.57 mg
vitamin C / 100 g. The frozen pulp presented the lower average percentage of
loss (48.66 %), with an ascorbic acid average content of 31.91 mg/100 g at 90
days (Table 3 and Graph 3).

Table 3. Average Loss of Vitamin C in Storage Pulp Cambuci Samples for 90
Days: Frozen-pasteurized and Frozen Cambuci
Frozen pulp Frozen- pasteurized pulp

Day | (mg of ascorbic acid / 'ﬁ‘)\égr(%/%(; (mg of ascorbic acid / 100g ﬁ\)\;:r(g/%()?
100g of pulp) of pulp)

01 62.15Aa 0 51.04Ba 0

15 38.11ADb 38.68 32.63Bb 36,07
30 36.48 A bc 41.30 30.45B bc 40.34
45 37.89 Abc 39,03 28.74 B bcd 43.69
60 36.12 A bc 41.88 26.09 B cd 48.89
75 35.06 A bc 43.59 28.41 B bcd 44.33
90 3191Ac 48.66 2357 Bd 53.82

Graph 3. Correlation of Ascorbic Acid Concentration (ppm) (x) vs (y) Day of
Storage
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Lo Scalzo et al. (2004) founded the loss values to orange juice pasteurized
(42,69mg of ascorbic acid /100mL) when compared to Frozen- pasteurized
cambuci pulp (51.04 69mg of ascorbic acid /100mL of pulp).

According to Kabasakalis et al. (2000), along the storage period, the
pasteurized orange juice after 31 days presented a significant reduction (13.08
mg of ascorbic acid / 100g of pulp) of initial amount of vitamin C.

After 30 days, an average of 30.45mg vitamin C / 100 g of pulp was
detected in the cambuci pulp, that is a highest value than orange juice.

Because of its instability, the ascorbic acid could be an index to evaluate
the effect from agroindustrial process on retention of nutrient (Polydera et al.,
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2003). The results of this study demonstrated that ascorbic acid reduction was
higher in frozen-pasteurized cambuci pulp than in frozen cambuci pulp. The
processing method chosen, longer processing time, higher processing
temperatures and cutting or maceration of the food have been known to cause
significant losses of vitamins. High temperature accelerates reactions, which
would occur more slowly at room temperature. However, freezing is enough to
stabilize the ascorbic acid in storage fruit pulp.

Conclusions

To conclude, the cambuci fruit presented significant amounts of vitamin C
compared with orange and lemon, proving that it can be an alternative source
of vitamin C. Also the vitamin C losses were higher in pasteurization-frozen
pulps (53.82 % average loss) than in simply frozen pulps (48.66 % average
loss). The pasteurization may increase the loss of vitamins at fruit’s pulp. In the
other hand, the ascorbic acid was relatively stable during storage post freezing
process. Limited information is available on the ascorbic acid in cambuci at
processing and storage. It is important implement other studies to complement
the knowledge about the shelf-life of frozen and frozen-pasteurized pulp of
cambuci fruit.
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