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Abstract. Fruits of ‘Southland’ blueberry (Vaccinium ashie
Reade) were hand-picked at mature-ripe stage to study the
benefits of UV-B irradiance on postharvest shelf-life and fruit
quality. After precooling, healthy, disease free, uniform fruits
were selected and exposed to UV-B irradiance (180 to 310 nm)
for 24, 48, and 72 hr under cold conditions. The fruits were then
kept at 2-3°C and 90-95% relative humidity for two weeks be-
fore determining their quality parameters. Treated fruits were
softer, wrinkled and non-marketable compared to non-irradiat-
ed berries. UV-B, due to its high energy level, induced damag-
ing effects and did not improve quality or storability of
blueberry fruit at any of the above duration.

Postharvest losses of many perishable fruits including blue-
berry constitutes a major wastage of produce. These losses re-
quired large inputs of labor, materials, and capital to grow.
Blueberries are grown commercially in many parts of the Unit-
ed States. Currently, this commodity represents the primary or
the secondary source of income for many small and large scale
growers. In view of the continuing increase in blueberry pro-
duction, factors that affect the quality of the fruits are becom-
ing more important. Certain markets require the fruits to be
certified free of blueberry insects and pathogens. While the use
of methyl bromide fumigation is still the only approved quar-
antine treatment, the continued use of this chemical is uncer-
tain. Blueberry loose considerable market value due to a variety
of postharvest losses (Ceponis and Cappellini, 1979, 1983,
1985; Mainland et al., 1975; Miller et al., 1988).

Research on blueberry storage is rather limited and at-
tempts to extend fruit market acceptability produced encour-
aging results (Basiouny, 1994, 1996; Basiouny and Woods,
1992; Basiouny and Chen, 1988). Low-dose irradiation using
Gamma and UV-Cirradiance has been applied to several fruits
including Papaya (Miller and McDonald, 1999), sweetpotato
(Wu, 1995), Mango (McLauchlan etal., 1990), Citrus (Chalutz
et al,, 1993) as well as other fruits (Akamine and Moy, 1983;
Harm, 1980). UV-B irradiance, however, has been used on
blackberry to reduce postharvest losses (Basiouny, 1998) with
limited success. The purpose of this research was to investigate
the effects of UV-B irradiance on rabbiteye blueberry.

Materials and Methods

Uniform, disease-free rabbiteye blueberries (Vaccinum
ashie Reade cv. ‘Southland’) were hand-picked randomly at
mature/ripe stage (end of June-early July) from established
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blueberry bushes grown at Tuskgee Agricultural Experiment
Station in Central Alabama. After pre-cooled at 5°C for 12 hr
to remove field heat, the fruits were sorted based on unifor-
mity, the degree of color, size and shape. The fruits then di-
vided into three groups of 600 fruits each. Each group was
further divided into three replications of 200 fruits in a com-
plete randomized design. Two hundred fruits were selected
in the same manner for initial determination used to assess
fruit characteristics at harvest.

UV-B irradiance was supplied by two, 4 ft long, Westing-
house FS40 Sun Lamps. UV-B emission was filtered through
either 0.005 mm cellulose acetate film for (+) UV-B or 0.005
mm Mylar film for (-) UV-B treatments. Fruits of each repli-
cate were arranged as one layer in a flat glass container,
placed 30 cm below UV-B source. The containers of each
group were covered with either the cellulose acetate or the
mylar films and sealed in a way to allow air, passing through a
3-liter jar of water, to flow in the glass containers to provide
90-95% RH. Fruits of the first, second and third groups were
irradiated for 24, 48 and 72 hr, respectively, under cold con-
ditions (1 £ 1°C) then were stored for two weeks under the
same conditions.

Random samples from each group were taken after the
two week storage period for measurement of fruit quality pa-
rameters. Net fruit weight and volume (gain or loss in fruit
moisture content) were calculated on a fresh weight bases
(g). Fruit firmness (N) was determined by Effegi pentrometer
with 3 mm tip, soluble solids content (%SSC), titratable acid-
ity (T.ac), pH and anthocyanin contents (T.Acy.) were deter-
mined as described by Basiouny (1998).

Results and Discussion

UV-B irradiation of ‘Southland’ blueberries for 24, 48 and
72 hours is shown in table 1, 2 and 3. Regardless of the dura-
tion of UV-B exposure, maintaining fruits for 2 weeks in cold
storage after irradiation resulted in significantly more mois-
ture loss than either initial fruits at harvest or (-)UV-B sam-
ples. The losses were 11.11, 15.2 and 51.39% for weight,
11.69, 16.39 and 13.59% for volume in fruits exposed to 24,
48 and 72 hr, respectively (Table 4). There were more losses
as the irradiation duration increased. This was due to the fact
that UV band (200->300 nm) is a high energy region of the
light spectrum. It gives approx. 142 kg Cal/mol. In compari-
son with the red region (>700 nm) which is considered a low
energy region giving only approximately 40 kg Cal/mol. The
continuing reduction in weight and volume was also due to
fruit respiration after harvest and moisture loss from the sur-
face of the fruit during cold storage.

Due to loss of moisture and the turgidity of the fruit, firm-
ness followed the same pattern as fruit weight and volume
(Tables 1-3). The resistance of the fruit to creaking showed
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Table 1. Effects of 24 hr of UV-B irradiance on Rabbiteye blueberry fruit

Table 3. Effects of 72 hr of UV-B irradiance on Rabbiteye blueberry fruit

quality.” quality,
Initial (+) UV-B (-) UV-B Initial (+) UV-B (-) UV-B
Wt. 59.342 52.72¢ 54.36" Wt 59.34 48.61¢ 51.99"
Vol. 57.91 50.56" 52.02" Vol. 57.91¢ 50.04" 52.11°
Firmn 04.98" 04.00¢ 04.33> Firmn 04.98¢ 02.32¢ 03.87
SSC 13.89¢ 15.23% 14.12° SSC 13.89¢ 14.63" 14.22>
T. Ac. 01.222 01.00° 01.122 T. Ac. 01.22 01.10° 01.45
S/T. Ac 11.39¢ 15.23% 12.61° S/T. Ac 11.39¢ 13.30° 09.81°
PH 02.55% 02.93> 02.67° PH 02.55 02.13" 02.11°
T. Acy 112.312 106.33" 100.11¢ T. Acy 112.31» 87.42° 94.32¢

“Average of 3 replications. Mean separation within rows using Duncan Mul-
tiple Range Test (5% level).

significant progressive decline parallel to the duration of irra-
diation exposure. The reduction in firmness, after 2 weeks in
cold storage were 19.68, 30.70 and 53.41% for the 24, 48 and
72 hr irradiation periods, respectively. Similar to fruit weight
and volume, firmness loss was the highest in fruits irradiated
for 72 hr. These fruit lost 53.41% of their firmness (Table 4),
which was attributed to moisture losses and the loss of fruit in-
tegrity. Excessive moisture losses resulted in shrinkage, soft-
ening and shriveling which affected fruit appearance and
acceptability. Contrary to previous report by Miller et al.
(1994) and a report on blackberry fruits by Basiouny (1998),
and despite the irradiation treatment, blueberry fruits
showed no signs of fungus infections or fruit decay.
There was a correlation between the decrease in fruit
weight, volume, firmness and SSC after 4 weeks in cold stor-
age (Tables 1-3). As the fruit continued to lose its resistance
to puncturing, there were significant increases in SSC calcu-
lated at 9.65, 11.30 and 5.30% for fruits exposed to 24, 48 and
72 ht, respectively (Table 4). These increases were expected
primarily as a result of natural metabolic processes, which oc-
cur in the fruit during ripening and the loss of moisture from
the fruits. During fruit ripening, there is an inverse relation
between SSC and titratable acidity (Ballinger and Kushman,
1970). In this study, it was noticed that there was a slow de-
crease in T.ac in the fruits exposed for 24 and 48 hr of UV-B
irradiance and kept for 4 weeks in cold storage (Tables 1-3).
However, for unknown reason, fruits irradiated for 72 hr or in
similar fruits received no UV-B treatment had slightly higher
T.ac than fruits analyzed at harvest (Tables 3 and 4). The de-
crease in T.ac was parallel to the increase in pH values of fruit
juice. As the irradiation exposure increased, there were simi-
lar increases in pH values. The highest pH levels were found
in juice from fruits exposed to UV-B for 72 hr (Tables 1-4).

Table 2. Effects of 48 hr of UV-B irradiance on Rabbiteye blueberry fruit
quality.”

Initial (+) UV-B () UVB
Wt 59.34s 50.32 52.36"
Vol. 57.91 48.49¢ 51.02b
Firmn 04.98 03.45¢ 04.33"
SSC 18.89¢ 15.46° 14.730
T Ac. 01.29: 00.98" 00.99"
S/T. Ac 11.89¢ 15.78 14.88"
PH 02.55 02.96° 02.81°
T. Acy 112.312 96.53> 98.31"

“Average of 3 replications. Mean separation within rows using Duncan Mul-
tiple Range Test (5% level).
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“‘Average of 3 replications. Mean separation within rows using Duncan Mul-
tiple Range Test (5% level).

SSC/T.ac ratios were not consistent. This was mainly due
to differences in SSC and T.ac contents of the fruits during
storage. This, however, should not imply that high SSC/T.ac
ratio necessarily means superior quality, and that a low ratio
always indicates inferior quality. In fact, fruits with low ratio
may sometimes be far better in quality compared to these with
high ones (Basiouny, 1996).

The characteristic color of blueberry is due to the pres-
ence of anthocyanin pigments in the epidermal and hypoder-
mal cells of the fruit. T.Acy continued to decrease during 4
weeks in cold storage (Tables 1-4). There was significant
T.Acy loss in blueberry fruits irradiated for 72 hr. (22.16%)
compared with fruits irradiated for 24 or 48 hr. These were in
agreement with previous findings reported by Basiouny
(1996). However, they were in contrast with these findings ob-
tained by Ballinger and Kushman (1970) and Ballinger et al.
(1972) that could be contributed to cultivar differences.

In general, quality parameters, which contribute to the
marketability and acceptability of the fruit were seriously re-
duced by UV-B irradiance. Loss of external fruit quality was
indicative through reduced fruit firmness, increased softness
and the total loss of the integrity of the fruits. Internal fruit
quality was definitely correlated to external quality. This con-
tributes substantially to the complete loss of appearance and
prime condition of the fruit, which spells failure in the super-
market. Treating different fruits with Gamma irradiation or
UV-C, which are much more stronger in terms of energy out-
put than UV-B, were damaging to many fruits. The damage
varies from discoloration, flesh darkening, and peal scald in
mango and papaya (McLauchlan et al., 1990; Miller and Mc-
Donald, 1999) to inconsistent results in peaches, apples and
sweetpotato (Lu et al., 1991; Steven et al., 1990; Wilson et al.,
1997). It was concluded that UV-B should not be used for the
duration of 24, 48 and 72 hr to irradiate blueberry fruits to en-
hance fruit quality and improve their storability.

Table 4. Percent gain or loss in blueberry fruit quality parameters after expo-
sure to 24, 48 or 72 hr of UV-B irradiance and 2 weeks of storage.

24 hr 48 hr 72 hr
Wt. (-) 11.11 15.2 51.39
Vol. (-) 11.69 16.39 13.59
Firmn (-) 19.68 30.70 53.41
SSC (+) 09.65 11.30 05.30
T. Ac. (-) 18.03 19.67 09.84
S/T. Ac
PH (+) 15.01 16.08 19.72
T. Acy (-) 05.32 14.05 22.16
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Abstract. Production of fresh blueberries continues to increase
in Florida due to the high price obtained for the early season
crop. The fruits are shipped to distant markets in North Amer-
ica and as far away as the Pacific Rim. Following harvest, blue-
berries are often transported to off-farm facilities for grading,
packing and cooling. Growers have become increasingly
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aware that postharvest quality can be extended if forced-air
cooling is applied shortly after harvest. However, delays due
to harvest and transport from the field may negate the advan-
tages of such a system. In spring 2000 ‘Bonita’ blueberries
(Vaccinium ashei Reade), a rabbiteye type, were subjected to
delays-to-cooling at 30°C (86°F) of 0, 2, 4, 6 and 8 hr followed
by storage for 1 to 4 weeks in clamshells at 2°C (34 °F) and 90%
relative humidity (RH) to simulate commercial handling. Fruit
quality (appearance, weight loss, firmness, decay and compo-
sition) was evaluated weekly during 4 weeks, following trans-
fer to 20°C (68°F) for 24 hr prior to each evaluation. Weight
losses were directly proportional to delays-to-cooling and,
combined with appearance, seemed to be the best quality pa-
rameters to indicate losses in quality. A firmness index ob-
tained through compression of whole fruit based on 1 mm total
deformation was more sensitive to detect firmness variation
than for deformations of 2 or 3 mm. In general, no quality dif-
ferences were observed for ‘Bonita’ blueberries regarding de-
lays-to-cooling effect, but there were significant differences
within storage time. Further delay-to-cooling investigations
should be carried out for early season, highbush blueberries.

Florida was ranked seventh in highbush blueberry pro-
duction in North America with about 2000 acres (800 ha) of
cultivated area, and fifth in terms of value (P. Lyrene, pers.
comm.; Williamson and Lyrene, 1995). The main appeal for
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