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SUMMARY

Cashew (Anacardium occidentale L.) apples from Pacajus, Ceara State, Brazil, were processed into high pulp content juice. The juice was
packed either by hot fill or an aseptic process and evaluated for physical, physical-chemical, and sensorial changes during a 12-month
storage period at room temperature. The results indicated that pH, soluble solids, total acidity, total sugar content and color did not
change significantly during storage nor were affected by the type of filling. The sensorial analysis showed that juice acceptance remained
high throughout the storage period regardless of the filling system. Differences in juice viscosity persisted between both processes.
Keywords: cashew apple juice; storage; processing.

RESUMO

ESTABILIDADE DO SUCO DE CAJU PRESERVADO PELO METODO “HOT FILL” E PROCESSO ASSEPTICO. Pedunculos de caju
(Anacardium occidentale L.) de Pacajus, Estado do Ceara, Brasil, foram processados na forma de suco com alto teor de polpa. O suco foi
acondicionado através do processo hot fill ou asséptico e verificada as alteracoes fisicas, fisico-quimicas e sensoriais durante armaze-
nagem por doze meses a temperatura ambiente. Os resultados indicaram que pH, sé6lidos soluveis, acidez total, contetudo de acticar e
cor nao mudaram de modo significativo durante a armazenagem nem foram afetadas pelo modo de acondicionamento. Analise sensorial
mostrou que a aceitacao do suco foi mantida alta durante o periodo de armazenagem a despeito do sistema de enchimento. Diferencas

na viscosidade dos sucos persistiram entre ambos processos.
Palavras-chave: suco de caju; armazenamento; processamento.

1 - INTRODUCTION

The world fruit juice market has reached a dynamic
growth, which is expected to prevail also in the XXI
century. The statistics has shown that beverages fruit
blends, among others, is a growing section of the beverage
market, which has called the attention of fruit growers
and processors to attend the demand.

On the other hand, fruit juice distributors are making
a profit over the increasing demand not only for pulpy
juices, but also for fruit-juice blends. Recently, fruits
considered as exotic are now gaining more and more
space in the fruit juice market [18].

According to BRACO [3] the fruit juice segment is
of great importance and the cashew apple juice presents
a great potential for both national and international
juice market. However, problems such as darkness of
the juice, loss of vitamin C, and sedimentation of pulp
particles during storage has been seen as a barrier by
the processing industries. Considering that the cashew
apple can only be harvested during a four month period,
it is of a great importance the use of technologies that
make the product available during the whole year.

This work aims to study the chemical, physical-
chemical, and sensorial changes during 12 month storage
of high pulp content cashew apple juice, packed either
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in 500mL glass bottle (hot fill bottling), or SOOmL tetra
brik cartoon (aseptic filling).

2 - MATERIAL AND METHODS

Fresh cashew apples (Anacardium occidentale L.)
were used for the processing of the juice (Figure 1).

The cashew apples with nuts were manually
harvested, nuts detached and apples carefully placed in
10kg plastic boxes and then transported to the
processing facilities. Upon arrival, cashew apples were
weighted, washed with running water and sorted for
damage and then mashed in a fruit extractor where va-
por was applied to avoid enzyme activity. The pulp was
pressed and passed through a finisher and the obtained
juice was transferred to a tank and them homogenized
(100 Atm). Followed this treatment, the juice was
deaerated (600mm Hg) and then heated in a heat
exchanger at 90°C for 60 seconds. This heat treatment
was followed by immediate bottling (85°C) of the juice in
glass bottles, which were immediately closed passed
through a cooling tunnel and allowed to cool down at
room temperature. After cooling, bottles were stored in
card board boxes for further analysis. For the aseptic
process, the procedures were the same as that of hot fill
process up to the heat treatment, when the juice was
cooled down, immediately, at the heat exchanger to 25°C
and packed in S00mL, tetra brik cartoons in a aseptic
filling machine. After packing, cartoons were placed in
cardboard boxes and stored at room temperature for
analysis, which were carried out immediately after
packing and at every 30 days throughout storage period
(12 months) for the juices obtained by either process.

The pH was determined with a Digimed pH meter.
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The total soluble solids (TSS) (°Brix) using digital ATAGO
refractometer with temperature compensation; the
titratable acidity (TA) as citric acid and malic acid, as
well as sugar content (TS) (%) were measured according
to the methods recommended by INSTITUTO ADOLFO
LUTZ [9]; vitamin C content was determined according
to the method recommended by PEARSON [14]; SO, was
quantitated according to AOAC [2]; Viscosity (V) was
determined at 22°C with a BROOKFIELD viscometer —
Factor Finder and color by the use of a spectophotometer
SPECTRONIC 20 — BAUSCH and LOMB according to
MAIA, OLIVEIRA & TELLES [10]; tannins (T) were
quantitated according to FOLLIN DENIS as described
in AOAC [2]; sensory evaluation was carried out by
hedonic scale composed of nine points, where 9 means
“extremely like it” and 1 means “extremely dislike it”
[11, 16]. The test was carried out in the morning period
(9:00 to 11:30 AM). The juice served to the panelists
was diluted in water [4], approximately 30 mL of a 7-fold
dilution and sweetened with sugar.

Analyses of variance for physical and physical-
chemicals determinations were performed using SOFT
PRIMER OF BIOSTATISTICS [7]. Sensory evaluation was
calculated with SAS [15].
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FIGURE 1. Flow sheet for processing of high pulp content
cashew apple juice preserved by hot fill and aseptic
process.

3 - RESULTS AND DISCUSSION

The results of chemical and physical-chemical
evaluations are as shown in Table 1. No significant difference
in pH, at the 5% level, was observed between time zero and
350 days for the hot fill process. Analysis of variance did
not show significant statistics difference between the
average of pH of juice obtained by either process.

Soluble solids did not vary according to type of filling
process. In fact, the variations found throughout storage
time were not significant for either process or may have
been caused by irrelevant factors.

No significant difference in titratable acidity was
found for either filling process between initial and final
time at the 5% level (Table 1) nor the type of process
affected the acidity of the juice samples (F<1).

Samples obtained through the hot fill process showed
a higher variation on sugar content as compared to those
obtained through the aseptic process when storage ti-
mes were evaluated (Table 1). Total sugar loss comprised
4.56 and 4.21% for the hot fill and aseptic process,
respectively, after 350 days of storage. The type of filling
process did not affect total sugar content significantly
over storage time (F<1). The loss of total sugars may be
explained by non enzymatic browning reactions.

The vitamin C content decreased toward the end of
storage time for both processes. When initial and final
times were compared, the loss of vitamin C was of 25.65
and 26.74% for the hot fill and aseptic bottling,
respectively. The type of filling did not affect juice
samples (F=0,11).

Over all, the aseptic process showed less variation
on vitamin C throughout storage time when compared
to the hot fill bottling. NAIR et al. [12] observed loss of
29-59% of ascorbic acid in cashew apple juice and in its
blends at the end of 32 weeks at room temperature
storage. SOUZA FILHO [17] found loss of 10,11% in
cashew apple juice after 120 days in storage, also at
room temperature. OLIVA, MENEZES & FERREIRA [13]
studing the stability of acerola nectar, obtained with
two different processes, found that samples stored for
180 days at room temperature presented loss of ascorbic
acid ca. 27% for spin cooker and hot fill bottling. The
loss of vitamin C is an oxidative reaction which occur
in fruit juice during storage and is highly dependent on
the presence of oxygen in the head space or dissolved
in the juice and the processing temperature.

According to the results obtained for water soluble
pigments presented in Table 1, it is possible to observe
that significant variations on storage time occurred more
often on samples obtained through the aseptic process,
even though no significant difference, p<0,05, was found
when initial and final times were compared for either
process. According to CURL & TALBURT [5], the retention
of pigments in their original form in fruit juices is im-
portant not only for visual appearance and acceptance,
but also for the physiological aspect since some of these
compounds such as carotenoids (o e B-caroteno and
criptoxantinas) and flavonoides are nutritionally important.

Ciénc. Tecnol. Aliment., Campinas, 23(Supl): 106-109, dez. 2003 107



TABLE 1. Chemical and physical-chemical changes on cashew apple juice with high pulp content preserved by hot fill

and aseptic processes.
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Analyses pH . SS TA (mg/100g) | TS (mg/100g) VIT.C WSP SO, (ppm) T (mg/100g) V (cps)
(°BRIX) (mg/100mL) (% transm
/ Storage ./420nm)
time HF | TBA | HF | TBA| HF | TBA HF | TBA HF | TBA HF TBA HF TBA HF TBA HF | TBA
0 362a 3,65, 11,0 11,0 076a 0,76a 0,80ap 0,80a 9,222 9,272 946p 96,0ce 23509 254,78, 254,58, 239,51, 51,00a 46,00 a
10 364p, 361, 11,0 11,0 075a 075a 078a 079. 8% 903, 945, 946, 19920, 208,37, 157,69, 153,512 47,67. 44,33 a
100 357, 357. 11,2 112 078, 078, 08, 077. 9,06s 874, 93,0, 91,8ps 104,39, 106,80, 170,25, 167,46, 48,67, 41,00 ap
150 11,4 114 076a 074ap 08 079 a 887ted 885ap 87,00 880a 97,63 a 109,35, 297,62, 257,18, 48,672 44,00 ap
200 3,66, 3,66p 11,2 11,2 0,77ac 076ar 08, 080. 859, 850, 925 930ass 8833bc 10062 264,15, 264,15, 46,67, 39,53 e
250 3,63, 361a 11,1 11,1 073, 073, 077a 080a 9,02: 887a 941, 980 71,984 85,32 ¢ 273,91, 259,96, 48,67a 38,33
300 366, 365, 11,0 11,0 074pc 073b 0,78a 0,762 8,70bd 891ap 920a 92,04 67,28 4 50,55¢ 219,99 223,24, 47,000 44,67 ac
350 3,59, 354, 11,8 11,8 0,76 075. 0,81 0,802 880y 8,88 9665 980c 78,89 oo 86,384 281,35, 26508, 48,33, 43,33
mean 35 354 11,2 112 07 075 079 079 891 88 93,1 93,9 117,84 125,27 238,81 228,75 48,33 4265

*Data are means of 3 repetitions. The averages followed at least by the same letter in each column not differing itself by the "t" test (p<0,05).
(Legend: HF: Hot fill, AS: Aseptic, SS: Soluble solids, TA: Titratable acidity, TS: Total sugar, WSP: Water soluble pigments, T: tannins, V: Viscosity)

A gradual decrease in SO, content was observed
throughout storage (Table 1) with a slight stability
occurring from 250 days to the end of the storage time.
The analysis of variance showed that the type of bottling
affected SO, content significantly (F=31.41). The aseptic
process showed a great retention of SO,, at the time of
packing. FENNEMA [6] suggests that the loss of ascorbic
acid in fruits may be minimized by treatment with SO,
during processing or storage. This may explain why
vitamin C loss followed the same pattern as that of SO,
content in cashew apple juice during storage.

Tannin content seemed to be affected by storage time
in both process. Significant difference was found at times
50 and 100 days as compared to other storage times. The
type of process also affected the tannin content of the
samples (F=5.32). ANDRADE [1] reported that tannins
are significantly present in the cashew apple, which favors
darkening in processed product, and metabisulfite addition
greatly reduces the browning of the juice.

Juice viscosity behaved differently according to
bottling process (Table 1) (F=63.13). Samples obtained
through the hot fill process did not vary significantly
throughout storage time at the 5% level, while samples
obtained through the aseptic process showed significant
difference at times 200 and 250 days.

Sensorial evaluation showed no linear correlation
among samples at the 5% level (p<0,05), implying that
there was no decrease in preference for the juice bottled
through either process throughout storage time. In
addition to that, the values scored by the panelists
(Table 2) were kept high from start to the end of storage
time for both bottling processes, which suggests that
storage time did not affect the preference of the
panelists. GRAUMLICH, MARCY & ADAMS [8], reported
that orange juice bottled though the same processes
applied did not present significant difference throughout
storage time when the two processes were compared.
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TABLE 2. Mean values attributed by the panelists to high
pulp content cashew apple juice packed by hot fill or
aseptic process during al2-moths storage period at room
temperature.

Acceptance score

Storage time (days) Hot fill Aseptic
0 7.55 o 755,

50 713 a 7.27 a

100 7.50 2 7.07 2

150 6.80 a 7.43a

200 7.00 a 7.03a

250 7.23a 7.20 a

300 6.87 a 6.87 a

350 6.87 » 747 4

* Means within the same column followed by the same letter are not statistically
significant at the 5% level.

4 - CONCLUSIONS

Either filling process, hot fill or aseptic, were efficient
in maintaining the chemical and physical-chemical
characteristics of the high pulp content cashew apple
juice, stored for twelve months, since pH, soluble solids,
total titratable acidity, total sugar content, and color
(water soluble pigments) did not change significantly.

The juice bottled through the aseptic process pre-
sented lower viscosity than that of the hot fill process
throughout storage time.

Sensory evaluation showed that physical and
physical-chemical changes found in cashew apple juice,
packed by either process, did not affect juice acceptance
throughout storage time.
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