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ABSTRACT

‘EarliGrande’ peach (Prunus persica L.) fruits were harvested at the firm ripe
stage from a private farm in Ismailia Governorate. Fresh-cut slices and whole peach
fruits were exposed to 0,5, 10, 15, 20, and 25 min UV-B (310 nm) exposure time in
two successive seasons (2000 and 2001). A 30 min UV exposure time was added to
the treatments in the second season. Slices and whole fruits were stored at 2°C after
backing.

The objectives were to determine the optimum UV exposure time for fresh-
cut slices and whole peach fruits and its effect on quality, storability, and decay (%) of
the slices and the whole fruits.

In both seasons, ultraviolate (UV-B) treatments (15 — 25 min) revealed a
maintenance in peach fresh-cut siices ‘L', ‘a’, and ‘b’ colour values relative to the
control. This means that UV suppressed the onset of ripening process in respect to
colour. However, during storage at 2°C, ‘L’ and ‘a’ colour values increased especially
after 8-day of storage while ‘b’ value did not change in the first season and decreased
in the second one.

For the whole fruits, ‘L’ and a’ colour values were maintained as a resuit of
the UV treatments relative to the control. However, ‘b’ value decreased by the 10 — 20
min treatments. During storage, ‘L’ (brightness indicator) value maintained similar to
the control up to 30 days then decreased. However, ‘a’ and ‘b’ values of the whole
peach fruits were decreased.

UV-B exposure time 15, 20, and 25 min resulted in the lowest decay percent.
In addition, 10 ~ 25 min UV treatments revealed a reduction in the fresh-cut slices
firmness while 5 min exposure time had no effect on the firmness. Also, no changes
were observed in the whole fruit firmness as a resuit of the UV treatments. Both fresh-
cut and whole fruit firmness was decreased during storage in both seasons.

Acidity in the juice of the fresh-cut peach slices and whole fruits did not
change by the UV treatments relative to the control. Aithough SSC of the fresh-cut
slices did not change by the treatments, SSC of the whole fruits increased relative to
the control. Acidity and SSC increased during storage of the slices and the whole
peach fruits. In addition to that, UV treatments resulted in an increase in weight loss of
the whole peach fruits during storage in both seasons.

Sweetness and overall flavour of peach slices were improved by the
treatments while crispness and astringency did not change significantly relative to the
control. During storage, sweetness and overall flavour improved while crispness and
astringency decreased.

INTRODUCTION

Studies are underway in several countries to find suitable methods to
control human food-borne pathogens associated with fresh fruits and fresh-
cut fruits.
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Little information is available on how irradiation affects physiological
and physical changes as well as its effect on decay control (Miller et al.,
1994). The purpose of most irradiation studies were to alter rates of ripening,
control postharvest pathogens and disinfest (Thayer and Rajkowski, 1999).

Stevens et al. (1996) reported that low doses of ultraviolet (UV-C)
light (254 nm) reduced postharvest decay of pome and stone fruits. Also, the
UV-C irradiation delayed peach fruits ripening and suppressed ethylene
production in addition to the reduction of fruits brown rot (Stevens et al.,
1998).

Ebel et al. (1999) found that UV-C light kills the fungus that causes
brown rot in peaches. There was very little effect of UV light on firmness and
soluble solids content (SSC). UV had little effect on ripening and peach fruit
quality. Although Kalantari et al. (1999) reported similar results for controliing
diseases of fruits by UV-C, their data revealed a delay in the onset of
senescence.

Basiouny (2000) reported that UV-B for 24 hours under cold
conditions had no beneficial effects on Blueberry fruits quality or storability.
However, Fonseca et al. (2000) found that the overall quality of watermelon
cubes exposed to UV light (250 nm for 1 - 5 min) was better than cubes
received aqueous sanitizing treatment.

Many consumers do not buy peaches due to the fuzzy skin and seed
stone and because out-of-season peaches do not possess optimum tree-ripe
flavour (Beaulieu et al., 1999).

Fresh-cut products offer retail consumers and food service operators
convenience, portion control and labor savings. High-quality fresh-cut fruit
products are more difficult to produce than fresh-cut vegetable products
because of the easy contamination that occur few days after cutting and also
many fruits must be ripened before they are processed (Gorny and Kader,
1996). Gorny et al. (1999) found that the shelf-life of slices from 13 peach
fruit cultivars varied between 2 and 12 days at 0°C.

Fresh-cut products have grown rapidly during the paste decade,
extending from the foodservice sector to the retail shelf. Aithough more
expensive than bulk produce on a weight basis, successful fresh-cut products
are often more cost-effective for the user due to reduced waste (Contwell and
Suslow, 2002).

The main objectives of this study were to determine the optimum UV
exposure time to fresh-cut and whole ‘EarliGrande’ peach fruits and its effect
on quality and decay of the slices and whole fruits. Also, optimum storability
of the fresh-cut siices and whole fruits was one of the aims of this work.

MATERIALS AND METHODS

Uniform size peach fruits of were hand harvested at the firm ripe
stage referenced to peach colour chips #6 according to (Delwiche and
Baumgardner, 1985) from a private farm (10-year old trees) at Abou-Sweer,
Ismailia Governorate, Egypt, during 2000 and 2001one, respectively. Fruit
firmness, acidity, and SSC at harvest were 85.79 N, 0.763 %, and 10% ,
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respectively, in the first season and 96.23 N, 0.725%, and 11% , respectively,
in the second season. The fruits were transferred to the lab (Horticulture
Department, College of Agric., Suez Canal Univ., Ismailia) and sorted to
eliminate defects. Fruits were washed with regular water and air dried.

Three hundred fruits were used for fresh-cut experiment. Each fruit
was cut into eight slices (wedges) with a sharp stainless steel knife. All the
slices of six fruits were put onto a foam plate. Fifty plates were used. Twenty
four plates were used for six UV treatments in the first season and 28 were
used for seven UV treatments in the second season. The rest of the plates
were exposed to the same treatments in both seasons and were used for the
sensory and decay evaluation. After the UV irradiation treatments all plates
were lidded with perforated colourless polyethylene sheets.

Two hundred forty and 280 fruits for the first and second seasons,
respectively, were used for the whole peach fruits experiment. After UV
irradiation treatments, every forty fruits were put into perforated (7mm in
diameter hole per 16 cm?of bag area) colourless polyethylene bag (30 x 40
cm).

Two fruits were used per replicate and three replicates were used per
treatment per sampling time. Six bags were used in the first season and
seven in the second one. All the fresh-cut plates and the bags were stored at
2°C and 80-85% relative humidity.

UV-B treatments. All fresh-cut peach slice plates and whole fruits were put in
60 x 120 x 70 cm chamber (before covering or bagging) under UV light (310
nm). The distance between the lamp and the slices or the whole fruits were
25 cm. The UV irradiation exposure time were 0, 5, 10, 15, 20, and 25 min
and 0, 5, 10, 15, 20, 25, and 30 min in the first and second seasons,
respectively. The process of turning the fruit and the slices during UV
exposure was practiced.

Quality evaluations. At the start of the experiment and after 4, 8, 12, and 16
days for peach fruit slices and after 10, 20, 30, and 40 days of storage at 2°C
for the whole fruits colour intensity, firmness, acidity, soluble solids content
(SSC), sensory (for wedges only), and weight loss (for the whole fruits) were
evaluated.

Colour intensity. Pulp colour evaluation was done using a Minolta CR 10
Chromameter (Minolta Crop, Japan) measuring CIE ‘L', ‘@, and ‘b’
coordinates (Francis, 1980). ‘L’ colour value (brightness; used as browning
intensity, Kuezynski et al., 1992 and Lee et al., 1990), which measure relative
white (100) to black (0) colour. ‘a’ colour value, which indicates the relative
green (-) or red (+) colour and 'b’ colour value, which measures relative
yellow (+) to blue (-) colour.

Decay (%). The number of fresh-cut slices exhibited decay were calculated

after 16 days of cold storage at 2°C. No decay was observed on the whole
fruits.
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Firmness. Penetration force for the wedges was determined by measuring
the force required for a 7-mm probe to penetrate the cut surface (mid point
between endocarp and skin) slice, held perpendicular to the probe to a depth
of 1cm using Effegi penetrometer (McCormick, Yakima, Washington).
Penetration force for the whole fruit was measured on two opposite sides of
peach fruit replicate using the same firmness tester.

Acidity. Titratable acidity was determined by titrating 10g of filtered purees
using 0.1N NaOH until pH 8.0 and expressed as citric acid percent.

SSC. Milton Roy (Japan) refractometer was used to determine SSC of peach
purees.

Sensory evaluation. In both seasons, 3 fruits (24 slices) from each UV
treatment were placed onto coded plates. A panel of 6 untrained judges
rated fresh-cut peach sensory quality for sweetness, crispness, astringency
and overall flavour at each sampling time. The sensory quality in each
replicate (weighted average of individual fruit slices) was determined based
on the following subjective (hedonic) scale: 1= poor (inedible), 3=fair;
5=good; 7=very good; 9=excellent for sweetness, crispness and overall
flavour; and 1=low and 9=high for astringency.

Weight loss % For the whole fruit experiment, weight loss was calculated at
each sampling time. The fruits were labeled at harvest and weighed. At each
sampling time, the fruit were re-weighed and the weight loss was calculated
by dividing the weight at each sampling period by the initial weight multiptied
by 100.

Statistical analysis. It was done between treatments and storage periods.
The experimental design was completely randomized with a factorial
arrangement of UV treatments and storage periods (Steel and Torrie, 1980).
Analysis of variance and means comparison (LSD, 5%) were performed
using Statistix 4.1 (Analytical Software, Inc., Tallahassee, FL). The model
used for analysis contained UV treatments and storage periods effects and
their interactions.

For percent decay, Chi-square contingency tests were used to
compare each pair of UV treatments in each season.

RESULTS AND DISCUSSION

Colour intensity. The interaction effects of storage periods (SP) x UV
treatments (T) for fresh-cut peach slices ‘L', ‘a’, and ‘b’ colour values were not
significant in both seasons (Tables 1 and 2).

No major differences were noticed in ‘L’ (brightness) colour value as
a result of UV treatments in both seasons. The only reduction in the
brightness was in the first season after 5 and 10 min UV exposure time
relative to the control. UV treatment (15 — 30 min) maintained tissue
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brightness. During storage, and after 8, 12, and 16 days, ‘L’ colour value
increased significantly (ripening processes were advanced ‘'L’ colour value
increased toward the brightness) in the first season. However, the increases
were not significant in the second.

‘a’ colour value, which indicates the relative green (-) or red (+) colour
increased significantly as a result of 10 and 25 min UV exposure time (slices
advanced more toward ripening) in the first season and the increases were
not significant as a result of the other treatments over the control. In the
second season, no significant differences were obtained in ‘a’ colour value as
a result of the UV treatments except for the 25 min exposure time where ‘a’
value decreased significantly. During storage, ‘a’ colour value of fresh-cut
peach slices increased significantly at 12 days of storage and remained
constant thereafter in the first season. In the second season, the increases in
the ‘a’ colour value were significant at 10 days of storage and thereafter.

‘D’ cotour value, which measwes the relative yeliow (+) to blue (-)
colour did not change significantly by the treatments in both seasons. During
storage, ‘b’ colour value did not change significantly in the first season.
However, in the second one, ‘b’ value decreased significantly (some
browning occurred).

In general, in both seasons, UV-B treatments (15 — 25 min) revealed
a maintenance in peach fresh-cut slices ‘L', ‘a’, and ‘b’ colour values relative
to the control (except for a reduction in ‘b’ value in the second season, may
be related to browning). This means that UV suppressed the onset of
ripening process in respect to colour. These are in agreement with the data
reported by Kalantari et al. (1999). However, during storage at 2°C, ‘L' and
‘a’ colour values increased especially after 8-day of storage while ‘b’ value did
not change in the first season and decreased-in, the secend one.

For the whaole peach fruits expariment, the: intenaction effects of SP x
T for puip 'L, ‘al, and 't colour values were not significant in both seasons
(Tables 3 & 4).

No: significant differemces were noticed in ‘L’ colourvalue as a result
of the UV treatmemts owver tive control in both seasons. During siniage, no
significam Ginerences were revealed in ‘L’ colour vaiue in the: ffirst season and
a significant reduction was noticed at 40 days of storage in the’ xecond one.
UV treatments maintained the brightness of the fruit pulp for 30 days similar
to the control.

No significant differences were noticed in ‘a’ colour value between
the UV treated fruits and the control in both seasons. However, ‘a’ colour
value increased significantly during storage in both seasons.

Significant reduction in ‘b’ colour value was obtained as a result of
UV irradiation treatments for 10, 15 and 20 min in the first season while the
decreases were not significant in the second one.

During storage of the peach whole fruits, 'b’ colour value decreased
significantly up to 30 days of storage and increased significantiy thereafter, in
the first season. However, in the second season, the ‘b’ colour value
decreased significantly after 10 days of storage and remained constant
thereafter.
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For the whole fruits, ‘L' and ‘a’ colour values were maintained as a
result of the UV treatments relative to the control. However, ‘b’ value
decreased by the 10 — 20 min treatments. During storage, 'L’ (brightness
indicator) value maintained similar to the control up to 30 days then
decreased. However, ‘a’ and ‘b’ values of the whole peach fruits were
decreased.

Decay (%). In the first season, the untreated and the 5 and 10 min exposed
fresh-cut peach slices had significantly higher decay percentage the 15, 20
and 25 min exposed peach wedges (Table 1). The lowest decay percent
were obtained from either 15, 20 or 25 min UV exposure time.

In the second season (Table 2), the highest decay percent was
obtained from the untreated and 5 min treated slices followed by 10 and 15
min treated wedges. The lowest decay (%) was obtained from slices
exposed to UV light for 30 min while no significant differences were noticed
between the 20 and 25 min exposure time. Similar data were reported by
Stevens et al. (1998) and Ebel et al. (1999). They found that UV irradiation
reduced peach fruit brown rote.

Firmness. In the first season, the interaction effects of SP x T were not
significant (Table 5).

UV treatments (10 - 25 min and 10 — 30 min in the first and second
seasons, respectively) resulted in a reduction in the slices firmness (Tables 5
& 6). In addition, during storage, firmness decreased significantly in both
seasons. A reduction in slices firmness was observed after 12 days of
storage at 2°C in the second season relative to the other storage periods and
it was more obvious with the 25 and 30 min UV exposure time.

The interaction effects of SP x T were not significant in both seasons
for the whole UV treated peach fruits (Tables 7 and 8).

No significant differences in fruit firmness were obtained as a result
of UV irradiation treatments over the control in both seasons.

Simiiar to the siices, fruit firmness decreased significantly during storage in
both seasans.

Pesach wedges firmness decreased (ripening was in progress) by the
IV treatments while the treatments had no effect on the firmness of the
whole fruits. The data reported herein are in agreement with the finding of
Ebel et al. (1999). However, Kalantari et al. (1999) reported a delay of fruit
senescence by UV treatments.

Acidity (%). The interaction effects of SP x T were not significant in both
seasons (Tables 5 and 6).

No significant changes in acidity of peach slices were noticed as a
result of UV different treatments in the first season. Similar trends were
obtained in the second season. During storage, acidity increased significantly
at 12 and 16 days of storage in the first season and at 4, 8, and 12 days of
storage in the second season, then decreased.

The interaction effects of SP x T, for the whole fruits, were not
significant in both seasons (Tables 7 and 8).
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Table 1. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach fruit fresh-cut colour and decay

in 2000 season.

Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(days) X s 10 15 20 25 CEsP SPxT
Gz oY 69.73 69.73 69.73 69.73 69.73 69.73 69.73
4 7230 69.27 69.70 69.57 7120 7227 70.72
8 7727 7587 T71.50 7677 7930 75.50 77.04 NS
12 77.50 7393 7587 7423 7490 7560 7534
16 7593 74.07 71.67 76.67 73.70 7597 74.67
ceuvT! 7455 72,57 72.89 7339 7377 7381 .
LSD (5%) 132 120
‘a’ 0 5.50 550 556 S55¢ 55 550 SSe
4 550 463 377 557 587 520 SA2
8 460 423 683 647 397 503 519 NS
12 433 547 983 513 &73 807 656
16 507 580 620 4% 673 72T 6.00
CEUVT 500 513 667 563 576 621
LSD (5%) ’ 113 1.03
b’ 0 4420 4420 4420 4420 4420 4420 4420
4 39.27 3920 4097 41.13 40.77 4033 4028
8 39.20 3737 4147 3960 3960 355¢ 3946 NS
12 3933 3953 4243 3930 3897 4000 3993
16 3880 4657 3730 3980 40.830 483G 39.66
) CEUVT 40,316 40.17 41.27 4081 40.87 40.87
LSD (5%) 1.78 1.63
Decay (%) 64.29 a'r62.86| 50.00 ac 28.57 bd 25.71 be 31.43 cde
z ‘L’ = Colour value; indicates the relative white (100) to black (0) col.our.
‘a’ = Colour value; indicates the relative green (-) to red (+) colour.
‘b’ = Colour value; indicates the relative yellow (+) to blue (-) colour.
¥ Harvest time. x No UV treatments.
w Treatments within row not followed by the same letter are different according to
Chi-square contingency tests (p < 0.05).
! Composite effect of UV treatments. 2 Composite effect of storage periods (SP).
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Table 2. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach fruit fresh-cut colour and decay
in 2001 season.

Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(davs) 0X s 10 15 20 25 30 CESP’ SPxT
SRk oY 72.80 72.80 7280 7280 7280 72.80 7280 72.80
4 7290 7223 64.57 71.13 7267 65.13 68.80 69.63
8 51.27 7243 7430 7130 7250 7587 76.10 70.54 NS
12 76.17 7523 7597 7413 7677 7497 7580 75.58
16 75.50 7563 7467 75.03 7480 7123 7567 74.65
CEUVT! 69.73 73.66 7246 72.88 7391 7200 73.83
LSD (5%) 5.82 4.92
‘a’ 0 4.77 4.77 477 4.77 4.77 477 477 417
4 557 6.00 453 7.03 457 387 767 561
8 710 78 780 990 967 477 483 741 NS
12 647 533 650 753 787 467 460 6.14
16 660 653 567 633 620 454 170 622
CEUVT 610 608 585 711 662 452 591
LSD (5%) 136 115
‘b’ 0 60.67 60.67 60.67 60.67 60.67 60.67 60.67 60.67
4 4343 4387 4120 4473 4600 4090 4450 43.52
8 4407 4267 41.53 4373 4353 4213 4330 4299 NS
12 3733 4140 3973 4107 3973 3737 4170 39.76
16 40.87 39.77 4003 4160 42.07 3767 4107 4044
CEUVT 4527 4568 44.63 46.36 4640 43.75 4625
LSD (5%) 1.82 1.54
Decay (%) 71432768572 45.71b 3429bc 22.86cd 28.57c 11.43d
z ‘L’ = Colour value; indicates the relative white (100) to black (0) colour.

*a’ = Colour value; indicates the relative green (-) to red (+) colour.
‘b’ = Colour value; indicates the relative yellxow (+) to blue (<) colour.

Harvest time.
Treatments within row not followed by the same letter are different according to

Chi-square contingency tests (p <0.05).

Composite effect of UV treatments.
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Table 3. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach whole fruit colour values in 2000

season.
Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(days) 0X s 10 15 20 25 CESP* SPxT
¢t oY 69.73 6973 69.73 69.73 6973 69.73 69.73
0 7140 6590 73.47 6890 69.80 67.53 69.50
20 6907 6697 69.10 67.50 6857 68.80 68.3d NS
30 66.69 68.16 6903 6879 6929 6889 68.48
40 6877 6863 6753 6717 6717 6690 67.70
cEUVT! 6913 67.88 69.77 6842 68.91 6837
LSD (5%) 2.42 221
" 0 550 550 550 550 550 550 5.50
10 643 700 787 897 803 830 177
20 903 903 58 813 597 630 738 NS
30 815 812 792 759 785 812 796
40 1040 820 920 973 1203 9.47 9.84
CEUVT 790 757 726 798 788 .54
LSD (5%) 159 145
‘v 0 4420 4420 4420 4420 4420 4420 44.20
10 4020 43.13 4100 3930 42.83 4253 4150
20 4370 4380 4120 43.40 3953 4073  42.06 NS
30 4729 4303 4103 4229 4113 4309 42.98
40 5237 5270 4970 50.10 52.63 S51.10 51.43
CEUVT 4555 4537 4343 4386 44.06 4433
LSD (5%) 1.95 178
¥ A

‘L’ = Colour value; indicates the relative white (100) to black (0) colour.
‘a’ = Colour value; indicates the relative green (-) to red (+) colour.

‘b’ = Colour value; indicates the relative yellow (+) to blue (-) colour.
Harvest time. x No UV treatments.

2

Composite effect of UV treatments. Composite effect of storage periods (SP).
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Table 4. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach whole fruit colour values in

2001season.
Parameter Storage Uv
Periods (SP) Treatments (T, min)
LSD (5%)
_(davs) 0¥ s 10 15 20 25 30 CESP® SPxT
rt oY 72.80 72.80 72.80 7280 7280 7280 72.80 7280
4 71.67 74.10 7000 7340 7387 7420 7260 T72.83
8 71.53 71.00 7003 7190 7347 7040 71.67 7143 NS
12 71.60 7030 73.73 7240 7257 7493 6970 72.18
16 69.20 69.83 6790 6707 69.57 6943 69.17 68.88
CEUVT! 7136 71.61 70.89 71.51 7246 7235 71.19
LSD (5%) 1.93 1.63
‘a’ 0 4.77 4.77 4.77 477 4.77 4.77 4.77 4.77
4 8.37 8.53 820 760 640 647 5.50 7.30
8 7.47 9.87 10.10 11.50 847 857 10.63 9.52 NS
12 1220 877 1223 1193 1097 B8.60 10.27 10.71
16 1447 1377 1553 1473 1413 1350 1273 14.12
CEUVT 946 914 10.17 10.11 895 838 878
LSD (5%) 1.88 : 1.59
Y 0 60.67 60.67 60.67 60.67 6067 ¢60.67 60.67 60.67
4 57.67 5543 5747 5767 53.13 5693 5637 5638
8 56.10 5630 5573 5873 5810 5520 5897 5702 NS
12 59.27 5597 35290 56.70 5850 5823 5787 57.06
16 5840 58.53 56,60 5680 56.57 57.53 35837 57.54
CEUVT 58.42 5738 56.67 5811 5739 5771 5845
LSD (5%) 1.91 1.61
z ‘L’ = Colour value; indicates the relative white (100) to black (0) colour.

‘a* = Colour value; indicates the relative green (-) to red (+) colour.

‘b’ = Colour value; indicates the relative yel|
Harvest time.
Composite effect of UV treatments.
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Table 5. Effect of UV treatments duration and storage periods on *EarliGrande" peach fruit fresh-cut parameters in

2000 season.
Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(davs) 0¥ s 10 15 20 25  CESP SPxT
Firmness (N) 0 85.79 85.79 8579 8579 85.79 8579 85.79
4 7530 76.44 7242 7971 5866 6518 71.29
8 7879 7726 7334 7660 6893 4982 70.79 NS
12 7533 6876 5326 7709 57.00 58.76 65.03
16 76.28 7513 5044 6043 5145 4781 60.26
CEUVT! 7830 76.68 67.05 7592 6437 61.47
LSD (5%) 6.84 6.24
Citric acid (%) 0 0.763 0.763 0.763 0.763 0.763 0.763 0.763
4 0.787 0.755 0.744 0.799 0.725 0.725 0.756
8 0.725 0.747 0.747 0.747 0.789 0.747 0.750 NS
12 0.811 0832 0.832 0.849 0853 0917 0.849
16 0901 0.896 0.848 0.853 0.884 0.845 0.871
CEUVT 0.797 0.800 0.787 0.802 0.803 0.799
LSD (5%) 0.046 0.042
SSC (%) 0 10.00 1000 1000 10.00 10.00 10.00 10.00
4 11.67 1292 1033 1017 1142 1050 1117
8 11.17 1017 10.67 10.00 10.50 10.00 10.42 1.27
12 1050 1050 11.00 10.17 1017 10.67 10.50
16 12.17 800 1250 1067 11.00 11.50 1097
CEUVT 11.10 1032 1090 1020 10.62 10.53
LSD (5%) 0.57 0.52
: Harvest time. No UV treatments.

Composite effect of UV treatments.
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Table 6. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach fruit fresh-cut parameters in

2001 season.
Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
dav) 0¥ 3 10 15 20 25 30 _ CEsP® SPx
Firmness (N) 0 z 96.23 9623 9623 96.23 9623 9623 9623 9623
4 79.69 77.10 63.68 7193 7835 6998 7417 73.56
8 7693 69.13 5890 65.17 6593 5303 6868 6540 9.77
12 70.71 6590 62.75 5736 58.88 4665 5831 60.08
16 41.10 61.46 5459 5561 5477 4863 3517 50.19
ceuvt! 7293 73.96 6723 6926 7083 62.90 66.51
LSD (5%) 4.37 3.69
Citric acid (%) 0 0725 0.725 0725 0.725 0.725 0725 0.725 0.725
4 0.864 0.811 0864 0960 0.853 0.795 0.875 0.860
8 ) 0.800 0.768 0.832 0.821 0779 0.796 0.811 0.801 NS
12 0.821 0.853 0.768 0.811 0.821 0.843 0.789 0.815
16 0.661 0811 0693 0681 0715 0774 0.789 0.732
CEUVT 0774 0.794 0.776 0.800 0779 0.787 0.798
LSD (5%) 0.044 0.038
SSC (%) 0 11.00 1100 11.00 11.00 1100 11.00 11.00 11.00
4 1433 11.67 1167 1150 1183 1233 1267 1229
8 10.67 11.67 10.00 1217 1233 1250 1257 11.70 1.48
12 11.67 12,67 12,00 13.83 1133 1217 1167 1219
16 11.00 1167 1200 1046 1133 1179 1133 1137
CEUVT 11,73 1174 1133 1179 11.56 1196 1185
LSD (5%) 0.66 0.56
z Harvest time. M No UV treatments.
Composite effect of UV treatments. 1 Composite effect of storage periods (SP).
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Table 7. Effect of UV treatment duration and storage periods on ‘EarliGrande’ peach whole fruit parameters in 2000

season.

Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(davs) oY s 10 15 20 25  CEsP? SPXT
Weight loss (%) 0 z 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 355 441 401 449 377 482 4.8
20 505 637 655 830 879 898 734 NS
30 10.55 810 1012 969 728 1064 9.40
40 1496 1398 1569 1729 1563 1696 1575
CceuvT! 682 657 727 795 7.09 828
LSD (5%) 2.03 1.85
Firmness (N) 0 85.79 85.79 8579 8579 8579 8579 8579
10 6484 4443 5765 51.29 6076 4557 54.09
20 49.00 33.65 4991 48.67 49.82 37.57 44.77 NS
30 1454 21.07 37.01 31.20 10.13 2613 23.35
40 17.31 3283 24.17 2123 751 4737 2507
CEUVT 46.30 43.55 5091 47.64 42.80 48.49
LSD (5%) 10.44 9.51
Citric acid (%) 0 0763 0.763 0.763 0.763 0.763 0.763 0.763
10 0.820 0.787 0.732 0.775 0.756 0.787 0.776
20 0.807 0.815 0.857 03811 0811 0.800 0817 NS
30 0.848 0.841 0.823 0.842 0855 0.823 0.839
40 0.897 0961 0889 0.862 0874 0.887 0.895
CEUVT 0.827 0.833 0813 0.811 0812 0.812
LSD (5%) 0.048 0.044
SSC (%) 0 10.00 10.00 10.00 10.00 10.00 10.00 ' 10.00
10 1000 10.17 1050 1250 1067 1233 11.03
20 11.00 11.00 10.50 10.17 10.0¢ 1033 10.50 1.59
30 867 1033 950 1050 11.50 11.17 10.28
40 11.17 1233 1L.17 1117 1217 1117 11.53
CEUVT 10.17 10.77 1033 10.87 1087 11.00
LSD (5%) 0.71 0.65
Harvest time. ¥ No UV treatments.

Composite effect of UV treatments.
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Table 8. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach whole fruit parameters in 2001

season.
Parameter Storage uv
Periods (SP) Treatments (T, min)
LSD (5%)
(days) of s 10 15 20 25 30 CESP® SPxT
Weight loss (%) 0% 000 000 000 000 000 000 000 000
10 S13 579 669 515 331 689 576 553
20 783 763 78 968 98 987 .880 878 NS
30 982 786 1213 1262 1440 1237 1204 11.61
40 1299 1167 1616 1478 14.89 1559 1550 14.51
ceuvt! 715 659 856 845 848 894 8482
LSD (5%) 131 111
Firmness (N) 0 96.23 9623 9623 9623 9623 9623 9623 9623
10 $6.65 4003 49.80 3629 5239 57.57 44.80 4822
20 20.00 1463 1870 1592 2947 2892 1925 2098 NS
30 " 926 889 1000 1033 926 1592 13.11 1097
40 704 722 629 804 1029 1370 796 865
CEUVT 37.84 3340 3620 3336 39.53 4247 3627
LSD (5%) 633 535
Citric acid (%) 0 0725 0725 0725 0725 0725 0725 0725 0.725
10 0725 0.757 0811 0.757 0768 0.683 0715 0.745
20 0725 0779 0.747 0.704 0725 0789 0.800 0.753 NS
30 0.875 0926 0789 0.768 0.875 0811 0960 0.858
40 0907 0821 0672 0715 0757 082 0949 0.806
CEUVT 0.791 0802 0749 0734 &77¢ G766 0835
LSD (5%) 8.070 » 0.059
SSC (%) 0 11.00 1166 1100 11.00 1100 1106 [166 f1.00
10 13.67 1300 1267 14.17 1183 13.17 1283 13.05
20 1133 98 1033 1283 13.00 1167 1267 1167 NS
30 1667 1133 967 1067 1200 13.00 1200 1133
40 1233 1200 1200 1333 1400 1433 13.67 13.09
CEUVT 1180 1143 1113 1240 1237 12.63 12.43
LSD (5%) 1.06 0.89
z Harvest time. ¥ No UV treatments.

Composite effect of UV treatments. Composite effect of storage periods (SP).
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No significant changes in acidity (%) were noticed between the UV treated
fruits and the control in both seasons except for the 30 min exposed fruits in
the second season where the acidity was higher than the acidity of 10 and 15
min treated fruits. Acidity maintained for 10 and 20 days for the first and
second seasons, respectively, then increased significantly during storage.
The increases in slices or whole fruit acidity might be related to the loss of
moisture from the fruits during storage. No beneficial effects of UV-B
treatments on biueberries quality or storability (Basiouny, 2000).

SSC (%). The interaction effects of SP x T were significant in both seasons
(Tables 5 and 6).

In the first season, a slight reduction in SSC was noticed in peach
slices as a result of UV treatments. No significant changes were noticed
between the different UV treated peach slices in the second season.
Similarly, Ebel et al. (1999) reported littie effect of UV light on peach SSC.
During storage, SSC increased starting at four days of storage in both
seasons.

For the UV treated whole peach fruits, the interaction effects of SP x

T for the SSC were not significant in the second season (Table 8).
In both seasons (Table 7 & 8), SSC of the whole fruits increased as a result
of UV treatments over the control and the increases were more pronounced
with the 15 - 25 and 15 - 30 min UV treatments in the first and second
seasons, respectively. During storage, SSC increased in both seasons and
the increases were the highest at 40 days of storage.

Weight loss (%). The interaction effects of SP x T for peach whole fruits
weight loss were not significant in both seasons (Tables 7 and 8).

As a result of UV treatments, weight loss increased by 10 — 25 min
exposure time over the control and the 5 min treatment but the results failed
to show significant differences in the first season. However, in the second
season, sianificant increments in weight loss were obtained by 10 — 30 min
exnosure time over ihe untreated fruits and the 5 min UV treated fruits.
During storage, weight loss increased significantly in both seasons. The
increases in weight loss at 40 days of storage were almost three-fold of that
at 10-day of storage in both seasons.

Sweetness. The interaction effects of SP x T were significant in both
seasons (Tables 9 and 10).

Sweetness score of the peach fruit slices increased significantly as a
result of UV treatments in both seasons. In addition, sweetness increased
significantly during storage for 16 days in both seasons.

Crispness. The interaction effects of SP x T were not significant in both
seasons (Tables 9 and 10).

The higher the UV exposure time, the lower the crispness score, but
data failed to show significant differences. Also, crispness decreased
significantly after 8 days of storage and at 8 days of storage in the first and
second seasons, respectively.
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Table 9. Effect of UV treatments duration and storage periods on ‘EarliGrande’ peach fruit fresh-cut sensory evaluation

parameters in 2000 season.
Parameter Storage uv
: Periods (SP) Treatments (T, min)
LSD (5%)
(ays) oY s 10 15 20 _ 25 CEsP SPXT
Sweetness' 0t 367 367 3.67 367 367 367 367
4 3.00 567 233 567 700 767 - 822
8 167 3.67 567 433 633 633 4.67 2.4
12 ) 367 433 633 433 367 433 44
16 567 5.00 5.67 567 367 500 S11
CEUvVT! 354 447 473 473 487 540
LSD (5%) 0.96 0.88
Crispness' 0 667 667 667 667 6671 667 6.67
4 733 833 767 833 1767 167 18
8 8.33 767 567 633 767 567 689 NS
12 767 633 433 567 500 633 589
16 367 567 367 433 433 433 433
CEUVT - 673 693 560 627 627 613
LSD (5%) 0.94 0.86
Astringency® 0 800 800 800 800 800 800 800
) 4 333 567 367 633 633 833 561
8 700 767 467 567 500 367 561 2.34
12 367 567 267 367 233 233 339
16 367 367 367 433 167 233 322
CEUVT 813 614 454 560 467 493
LSD (5%) 1.04 0.95
Overall ! 0 433 433 433 433 433 43 49
flavour 4 367 8§33 367 767 833 83F &7
8 300 433 433 367 633 633 %68 231
12 433 433 633 56T 5690 700 S£44
16 433 5.67 633 567 567 633 567
CEUVT 393 540 500 580 593 646
LSD (5%) 1.03 0.94
z Harvest time. ¥ No UV treatments.
! Composite effect of UV treatments. 2 Composite effect of storage periods (SP).
' 1 = poor; 3 = fair; § = good; 7 = very good; 9 = excellent
. 1 =low; 9 = high
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Table 10. Effect of UV treat. periods and storage periods on ‘EarliGrande’ peach fruit fresh-cut sensory evaluation
parameters in 200 1season.

Parameter Storage Uv
Periods (SP) Treatments (T, min)
LSD (5%)
(davs) 0¥ s 10 1S 20 25 30 CESP’ SPxT
Sweetness! 0? 433 433 433 433 433 433 - 433 433
4 . 300 633 633 767 767 833 900 690
8 167 433 500 700 700 700 767 567 198
12 433 500 567 567 567 567 700 557
16 633 367 633 433 433 433 433 481
CEUVT! 393 473 553 580 580 593 647
LSD (5%) 0.89 0.75
Crispness’ 0 767 167 167 167 167 161 161 1.67
4 667 700 767 833 633 700 700 7.4
8 767 633 700 767 700 567 633 681 NS
12 700 567 633 567 567 500 500 5.76
16 567 500 433 367 367 500 433 452
CEUVT 694 633 660 660 607 607 6.07
LSD (5%) 0.93 0.79
Astringency? 0 767 767 167 167 167 161 161 167
4 333 567 567 700 700 700 833 629
8 667 700 433 500 633 533 633 58 208
12 433 500 367 367 433 433 300 4.05
16 267 433 300 233 233 233 167 267
CEUVT 493 593 487 513 55 533 540
LSD (5%) 0.93 0.79
Ovenall' 0 500 500 500 500 500 500 500 5.00
flavour 4 300 767 833 767 800 633 700 686
8 367 367 633 633 1767 633 700 58 NS
12 367 567 700 567 567 500 633 557
16 500 367 633 367 433 433 567 471
CEUVT 407 514 660 567 613 540 620
LSD (5%) 111 0.94
Harvest time. ¥ No UV treatments.

Composite effect of UV treatments. : Composite effect of storage periods (SP).

1 =poor; 3 = fair. 5 = good: 7 = verv good; 9 = excellent
1= low; 9 =high

2
1
1
2
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Astringency. The interaction effects of SP x T were significant in both
seasons (Tables 9 and 10).

In the first season, 5 min UV exposure time resulted in more
astringent slices than the control and than 10, 15, 20 or 25 min exposure
time. Similar trends were obtained in the second season. During storage,
astringency of peach slices decreased significantly in both seasons.

The higher the UV exposure time and the longer the storage period, the lower
the astringent taste of the slices.

Overall flavour. The interaction effects of SP x T were not significant in the
second season (Table 10). )

The overall flavour values of the peach fresh-cut slices improved as a
result of the different UV irradiation time in both seasons (Tables 9 & 10).
During storage, overall flavour improved up to 16 days of storage in the first
season and up to 12 days in the second season.

The beneficial effects of UV-B light (15 — 25 min exposure time) on
peach fresh-cut slices were in the reduction of the decay (%), maintaining
pulp brightness, acidity, and SSC during storage relative to the control and
the low UV exposure time.

it worth to mention that the peach slices storability based on eating
quality was shown to be shorter than storability based on visual appearance.
Although the colour values (‘L' and ‘'a’, brightness and redness, respectively)
of the slices were high after 16 days of storage, sweetness, crispness, and
overall flavour reached the maximum values after four days of storage.

Soft texture (less crispness and firmness) development during
storage of peach slices is a serious issue which must be addressed to satisfy
consumers and assure repeat purchases of fresh-cut peach products.

The UV treatments on peach whole fruits helped in maintaining fruit
firmness and acidity, however, SSC and weight loss increased.

For storage periods, a recommendation woutd be in favor of 8-day for
peach fresh-cut slices with 15 —25 min UV-B exposure time. During this 8-
day the slices kept most of their eating quality (brightness, firmness, acidity,
SSC, sweetness, crispness, and overall flavour). Also, decay was not
observed. Behind that time, browning and loss of quality (deterioration)
progressed.

For whole fruits, 40-day of storage would be recommended with
prestorage UV-B treatments (15 — 25 min). No major benefits were obtained
from the 30 min over the 25 min UV exposure time relative to eating quality.

The conflicts between the data reported herein and some other
literatures and also between the different literatures might be related to the
UV irradiation used (A, B, or C), time of exposure, type of the fruits been
used, and storage temperature.
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