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Control of browning during the thawing of custard apple ,;;mlpAN fFUT

E. Pardede, K. A. Buckle and G. Srzednicki
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Pulp from custard apple (Aunona atemaya Hort.) was treated with 0. l"/%.fd
nylon!LDPE bags at -16.3°C. Alter 2 weeks, 1 month and 3 months, §
assessed during 6 h thawing at ambient tc.mpu.nuu_

last methed is the best to control discoloration and degradation ol ascorbic .l. BEN
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been frozen for up to 3 months. Immersion of pulp in 0.4% ascorbic acid solution Gefore cxposure to air at
ambient temperature prevents discoloration {or up 10 4 h of pulp frozen for 1 month, and up to 2 h of pulp

frozen for 3 months.

Custard apple (Amnona atemoye Hort.) is a popular fruit
crop originating from Peru in South America. Most ol'the
species are tropical although there are also some subtropi-
cal ones. The predominant varieties grown in Australia
are African Pride and Pink’s Mammoth which are hybrids
between tropical and subtropicul species. The main pro-
duction arcas in Australia are coastal Queensland and
northern New South Wales, The fruits are mainly con-
sumed fresh but can also be used in confectionery, pastrics
or as a flavouring in milk or ice creams. There are further
prospects for potential use in other dairy products such us
yoghurts.

As fresh (ruit, custard apples have a short postharvest
life of less than two weeks. One way to extend storage lile
is to pulp the fresh [ruit and store the pulp [rozen.
However, pulp exposed to air undergoes discoloration
due to polyphenol oxidasc activity. Discoloration occurs
during storage in the frozen state and continues through-
out thawing, and causes loss of quality and value. Browning
reactions result from the action of polyphenol oxidases
which catalyse oxidation of phenolic compounds to
orthoquinone, which subscquently polymerises 10 form
dark-coloured pigments (Ponting 1960, Richardson 19706,
Mayer & IHarel 1979).

Since custard apple pulp is so susceptible to enzymic
browning thawing in air at ambicnt temperature, the
simplest thawing method, is not suitable . l’rmpuu
(1993) found that frozen custard apple without antioxi-
dant displayed discoloration after 2 i exposure to air at
ambient temperature and that metabisulphite was the
most cffective antioxidant for preventing disceloration.
Ascorbic acid (0.1%) can also control discoloration, pro-
vided the pulp is thawed in a sealed pack at a maximum
temperature of 10°C. Concern over adverse effects of
sulphite for some consumers makes more attractive the
use of non-sulphite antibrowning agents (Reyes & Luh
1962, Bauernfeind & Pinkert 1970).

Eril:a Pardede was a postgraduate student, Dr Kot Buckle is a Professor and
Dr George Srzednicki is a Professional Officer in the Department of Food
Science and Technology, The University of New Sourh Wales, I O Box I,
Kensington, NSW 2033. Correspondence should be addressed to Prof. Buckle

The aim ol this study was o examine methods to
control the browning of frozen custard apple pulp during
thawing.

Mecthods and materials

Custard apple fruits of cultivars African Pride and Pink’s
Mammoth were provided by Mr CLIT James, Denlord
Plantations, Knockrow, NSW. The packaging material
used was a film of polyvinylidene chloride (PVDC)-
couated nylon extrusion coated with low density
pulyethylene (LDPE) containing a small proportion of
cihyl vinyl acetate (EVA), obtained Irom Astrapak Lim-
ited, Villiwood, NSW.

Bach custard apple was washed, cut in hall across the
stem and the halved [ruit pressed on a metal screen. L-
ascorbic acid (0. 1% of total weight of the pulp) was added
and the pulp was vacuum packed (80% air removed) and
stored at about -16°C for 3 months.

Frozen custard apple pulp was removed from storage
and thawed at ambient wmperature by the Tullowing
methods:

A. Pulp exposed o air for 6 h,
B. Pulp thawed in the sealed package [or ¢ h.
C. Pulp immersed in 0.4% L-ascorbic acid solution for

1 min, then exposed to air for 6 h.

1. Pulp sprayed with 0.4% L-ascorbic acid solution

(30 mL), then exposed to air for 6 h,

Colour and total ascorbic acid were measured every 2
h for all four thawing methods.  Colorimetry was per-
formed with a Hunterlab colorimeter standardised against

a white tile (L=92.0, a=-1.2, b=+1.5). Colour difference -

(AE) ol two samples was measured by the rclationship
AB=[(L-L,)**+(a-a)*+(b-b,)? 2195 Theascorbicacid con-
tentwas dctermmcd bya mod:fcauon ofthe procedure of
Brubacher & others (1985).

Results and discussion
There were significant thawing method-storage timec,
thawing time-storage time and thawing method-thawing
time interactions aflecting the discoloration and total
ascorbic acid content of custard apple piip packed in
nylon/LDPE flm (Figure 1).

Thawing inside the package (method B) gives the best
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retention of quality as assessed by discoloration and tot)
ascorbic acid content. No signilicant discoloration oc-
curred during 6 h thawing of fresh pulp, and discoloration
was noticeable afier 6 h thawing only in pulp that had been
stored frozen for 3 months.

Thawing in air (mcthod A) or alter spraying the
surface with ascorbic acid solution (method 1) produced
noticeable browning, and discoloration was worse for
product that had been stored [rozen [or more than |
month before thawing, Immersion of the frozen pulp in
ascorbic acid solution before thawing (method C) pre-
vented discoloration [or up to 4 h ol pulp that had been
stored frozen for I month, Again, as froxzen storage tine
increased, there was less protection against browning
afforded by the ascorbic acid.

Ascorbic acid levels decreased during 6 h thawing lor
cach of the thawing methods, the lowest retention (41%)
being for pulp stored frozen for 3 months and thawed by
method D. Levels of ascorbic acid at each thawing time
were highest for product immersed in ascorbic acid solu-
tion (method C), but discoloration of this product was
greater than for pulp thawed in the package, especially at
longer thawing times.
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Figure 1. Discoloration as measured by AE (top) and ascorbic acld

conlent (bottom) of custard apple pulp thawed by four methods:

A: Pulp exposed to alr al amblent temperature,

B: Pulp thawod in sealed package at a73.4lent temperature.

C: Pulplmmersedin0.4%L-ascorblens.  lutionfor 1 min, and
exposed to air at amblenl temperature.

D: Pulpsprayed with 0.4% L-ascorblc acld solution (30 mL}, and
exposed Lo alr al ambient temperalure,

<

Conclusions

Thawing custard apple pulp at ambient lemperature in
sealed nylon/LIDPL puckages prevented discoloration and
degradation ol ascorbic acid during 0 h thawing ol pulp
frozen for up 1o three months, “T'he immersion of [rozen
pulp in 0.4% ascorbic acid solution before exposure o air
al ambient lemperture was also effective in preventing
discoloration during 4 h thawing ol pulp stored [rozen lor
up Lo one month, and for up to 2 h of thawing for pulp
frozen lor three months.

Spraying 0.4% ascorbic acid solution onto (rozen pulp
before exposure Lo air atmnbient temperature prevented
discolorativn during 4 h thawing of pulp stored frozen for
up Lo two weeks, for only 2 h [or pulp stofed frozen for up
to onc¢ month, and did not prevent discoloration in pulp
stored [rozen for three months.

Higher concentrations ol ascorbic acid may extend the
thawing time before discoloration occurs, particularly for
{rozen storage periods beyond three months, The micro-
biological status of custard apple pulp during thawing at
ambient temperature was not assessed in this study, but
should be undertaken in order to assess final product
quality. E
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