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Abstract : This study was conducted during two seasons (2014 and 2015), on
Washington"Navel Orange"fruits (Citrus sinensis, L.) obtained from a private orchard at El-
Qalubia Governorate. The aim of the current investigation was to study the effect of post-
harvest treatments with Oxilite (Os)on fruit quality of"NavelOrange"duringcold storage at 8°C
and relative humidity (R.H85-90%). Fruits were dipped in Oxilite (chemical substance for
Ozone production) in two concentrations of Oxilite solution 1:5 or 1:10 (v/v)(10 % Oxilite)
for30 or 60 seconds and (20 % Oxilite) for30and 60 seconds beside control treatment. Some
Physical and Chemical properties were studied such as fruits weight loss and decay
percentage, fruit appearance, fruit Firmness, fruit color, fruit Juice percentage, Soluble Solids
Content, total acidity and ascorbic acid. The data illustrated that fruit dipped in Oxilite
solution 1:10(v/v for 60 seconds had less fruit weight loss, decay percentage and good color
and appearance till the end of storage period 8 weeks in comparison with other treatments.
Key word : Washington "Navel Orange"—Oxilite- Weight loss —Decay- cold storage.

Introduction

Citrus (Citrus spp.) is one of the most important fruit crops grown in many tropical and subtropical
countries. In Egypt, citrus has great attention due to both its importance for local consumption or as importance
for foreign currencies by exportation to the world markets. Therefore, it's playing an important role in the
Egyptian economy. During the last few years, harvested area increased rapidly to reach about 530415 feddans
in 2014"*, The fruiting acreage of citrus occupies 440706 feddans that produces 4,402,180 Tons. Citrus fruits
are subjected to damage by numerous pests and diseases throughout production; packing; storage;
transportation and marketing. Some of the fungicides which were developed and used to control fungal diseases
during the postharvest handling and storage are no longer registered; others may lose registration in the future.

Gaseous Ozone treatment during storage of table grape has a great potential for degrading
contemporary fungicides related to table grape production.Egea et al., ' and Smilanick,e al., * evaluated it for
this purpose and mentioned that, it can be used in the cold storage atmosphere to prolong grape storage life after
harvest .They confirmed that,antioxidant content is an important to increasing fruit and vegetable quality.
Doubtless that, low storage temperatures are used to extend fruit post-harvest life. EL-Hadidy, G. and Nagy *
on "Canino" apricot and El-Saedy,et al., * on "mango"observed that, gaseous Ozone treatment during storage is
used to reduce fungal diseases effect.

Since ozone (O;) has excellent ability to reduce microbial populations and does not leave a residue, its
postharvest use is increasing.
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The ozone antimicrobial effects are a result of the microbial resistance of the plant being maintained by
the ozone treatment rather than its direct effect on the plant pathogen,

Its postharvest use is increasing, Skog and Chu, ° on apples, and Parish ef al., ® in food science and
food safety. Recent work indicates that ozone is an effective treatment for increasing shelf-life and decreasing
fungal deterioration in the postharvest treatment of fresh fruit, such as grapes. Whangchai et al., ’, (Ayandiji
Adebamiji ®, on citrus. It was reported that farmers should have more access to micro-credit to reduce losses.
Thaer Yassan , ef al., ’, on apple Indicate that, ozone could be used to increase storage duration of apple
varieties to maintain their quality. Generally, application of Ozone has been reported to play an important role
in reducing physiological disorders, delaying senescence, and inhibiting postharvest weight loss for the most
horticulture crops. Total Soluble Solids (SSC) content of juice slightly increased during storage, while juice
percentage, titratable acidity and ascorbic acid contents decreased Ramanjulu and Reddy, '’. The same results
were concluded by Echeverria and Ismail ' ;Purandare, ez al., '*; Rana, ef al., * and Whangechai. et al.,
' on tangerine. Consequently, the aim of the current investigation was to illustrate the postharvest treatments
with Ozone on Washington"NavelOrange" fruits under cold storage conditions. The possibility of using it as a
substitute for used fungicides in packing houses was also assessed. According to Annual Report of Agric. Min.

Egypt 13,

2- Materials And Methods

This study was carried out at the Horticulture Research Institute (HRI), at Fruit Handling Depart. Lab -
Giza during two successive seasons of 2014 and 2015. At harvest time (the 1% week of January) fruits were
picked from a private orchard at El-Kalubia Governorate.Fruits were selected for uniformity, shape, colour, and
size, and any blemished or diseased fruits were discarded anddirectly transported to the laboratory were divided
to five groups as follow.

1- T1: Control treatment (dipped in distilled water).

2- T2: Dipped in Oxilite solution: distilled water 1:5 (v/v) for 30 seconds.
3- T3: Dipped in Oxilite solution: distilled water 1:5 (v/v) for 60 seconds.
4- T4: Dipped in Oxilite solution: distilled water 1:10 (v/v) for 30 seconds.
5- T5:Dipped in Oxilite solution: distilled water 1:10 (v/v) for 60 seconds.

Then all fruits were air dried againand packed in carton boxes in one layer. Each treatment had 6 boxes
each box had 20 fruits, three boxes were used in order to determine weight loss and decay percentage while the
other boxes were used in order to determine the other physical and chemical properties.The fruits were stored at
8°C and 85-90 R.H for 60 days. Samples (3 replicates each had 4 fruits) from each group were taken and
examined after 2,4,6 and 8 weeks for quality parameters. as well as fruit juice SSC. %, total acidity, SSC.%,
total acidity, SSC./Acid ratio was calculated from two values (soluble solids/TA). Vitamin C as mg ascorbic
acid were determined and estimated per 100 ml fruit juice (A.O.A.C., '*)

Physical properties:-
1-Weight loss percentage: was calculated as the formula:
Loss in fruit weight % = Initial weight - Weight at time of sampling /Initial weightx 10 0

2-DecayPercentage:The discarded fruits included all the injured or spoiled fruits resulting from fungus or
bacteria, shriveling and other various defects, were calculated and expressed as decay percentage.

3- Appearance of fruits:

- Fruit appearance and freshness was rated I = Very good with excellent appearance; 2 = fresh with good
appearance; 3 = fairly fresh and acceptable appearance; 4 = not fresh and poor appearance (unmarketable
fruits). (Echeverria and Ismail. " and Rana, et al., B,

4-Fruit Firmness:(g/cm’):These values were determined using Lfra Texture Analyser in 5 mm depth and
0.2 mm /second speed, for measuring firmness of Orange, These values were determined by taking the firmness
value of six fruits by two sides and the average of the fruit firmness was calculated as (g/sq. cm).
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5-Fruit color (Hue angle): These values were estimated in six fruits by using hunter Colorimetric model DP
9000. (Hue angel) were determined and the values were calculated according to McGjuire .

6-Fruit Juice percentage: Juice was extracted and weighed then calculated as percentage of fruit weight.
Chemical properties:-
1:Soluble Solids Content (SSC) % :Was estimated by abbey digital Refractometer.(A.O.A.C.,").
2:Total acidity %:Total acidity content was determined according to A.O.A.C. V.
3:SSC. /acid Ratio.
8

4: Ascorbic Acid (Vitamin C): Ascorbic acid was determined (as mg/100 ml juice) according to Lucas, '®.

Statistical analysis: The complete randomized block design was used and data was statistically analyzed
according to Snedecor and Cochran . Averages were compared as significant differences among means
according to the Duncan's multiple range test at P > 0.05 Duncan, (20). All data obtained was evaluated by
statistical analysis of data using software MSTAT-C.

Table (1): Reactive ions formed in the oxilite and redulite solutions by electrochemical activation.

REACTIVE MOLECULES REACTIVE MOLECULES

0zone0; Hydrogen H'
OxygenO, Hydronium H30'

Hydrogen peroxideH,0, HydroxideOH-

OXILITE Chlorine dioxideClO, Chlorine monoxide ClO°
Hypochlorous acidHCIO
Chlorine CI,
hydrogen chlorideHCI

Results and Discussions
A) Physical properties:-
1-- Weight loss %:

Data in (Table 2) showed that, weight loss percentage of Washington"NavelOrange"fruits significantly
and gradually increased with prolonged storage period 0, 2,4, 6and8 weeks respectively, Oxilite treatments
significantly reduced fruit weight loss percentage than control, (5.85 and5.58 %)for both seasons. Moreover,
Oxilite at 10 %for60swas superior in preserving fruit quality on the average (5.87 and 4.37%) in the two
seasons of the study. These, results are in partial agreement with those found by Palou. ef al., *' and Barboni, et
al., 2. Who mentioned that, a gradual increase in weight loss was shown towards the end of the storage periods;
Rocculi ef al., * reported that weight loss percentage significantly increased with the progress of storage
periods. In additions, EL-Hadidy, G. and Nagy °, indicated that, Ozone treatments on "Canino" apricot was
recorded the lowest values while the control treatment was recorded the highest values of weight loss in both
seasons.

Moreover, Di Renzo G.C. et al., 24, on orange, Allende, et al., 25, on strawberries and Ayandiji

Adebamiji ® on citrus observed that, gaseous O; reduced weight loss of strawberries. Therefore, it reduced fruit
weight loss, fruit shelf life for two weeks at room temperature.
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Table (2): Effect of post- harvest treatments with Oxilite on weight loss% of Washington
"NavelOrange' Under cold storage conditions (8°C & 90%R.H.) during 2014 and 2015 seasons.

Storage period by weeks
Period of Zero | 5 weeks | 4 weeks |6 weeks | 8 weeks | M | Z€TO | 5 Goeks | 4 weeks | 6 weeks | 8 weeks
Treatment time (€)) time Means (T)
Season; 2014 Season; 2015

T1 (Cont.) 0.00e 3.60c 6.03a 8.70a 10.93a 5.85A | 0.00e 3.37a 6.57a 8.87a 10.10a 5.78A
T2 0.00e | 4.13ab 4.43d 4.43d 8.50e 4.30C | 0.00e 2.80b 5.67b 7.33b 9.83b 5.13B
T3 0.00e | 3.30bc 5.13b 8.70a 10.07b 5.14D | 0.00e | 2.23bc 4.87¢ 7.17bc 9.50bc 4.75C
T4 0.00e 4.27a 4.80c 7.33b 9.67¢ 5.21B | 0.00e | 2.70bc 4.20cd 6.77¢ 8.27de 4.59D
T5 0.00e 3.57b 4.30e 6.97¢ 9.17d 4.80E | 0.00e | 2.73bc 4.20cd 6.40cd 8.50d 4.37E

Means 0.00E | 4.57D 4.94C 7.32B 9.67A 0.00E | 3.57D 5.10C 6.91B 9.24A

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:15 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (TS): Dipping fruits treated with (Oxilite 1:10 for 60s.

2- Decay percentage:

Data presented in (Table 3) clearly illustrated that, decay percentage of citrus fruits were increased
gradually and significantly with the increasing of storage periods after These results are in agreement with
those obtained by Barakat, et al. **, Moreover, all Oxilite treatments reduced decay percentage of
Washington"NavelOrange"fruits than control Oxilite 1:10 for 60s ("T5") had the most significant effect.
Regards to the interaction between Oxilite("T5") treatments and the storage periods, data indicated a significant
effect. Whereas, 1:10 for 60s was the lowest values in this respect for both seasons, while the control treatment
was recorded the highest values of decay was obtained, after 8weeks treatments (1.6 and1.85%) in both
seasons (4.6and 4.9%), (1.60 and1.85%) respectively. These results are in line with those obtained by Skog and
Chu ® on apple and pear and Palou ef al., *', on peaches and table grapes. EL-Hadidy G. and Nagy °, on
"Canino" apricot and Allende et al., ** on strawberries. Also, Ozone treatment has oxidant effect which
inhibited mycelia growth and prevented sporulation on citrus Inoculated with Penicilli. Di Renzo G.C. et al., **
and Thaer Yassan et al.,” on apple,who reported that, Ozone treatment plays a control effect microorganism
contaminalation and on increase of Pathogenesis Related Peoteins (PRPs) activity. These results lead to suggest
a correlation between the antimicrobial effect of Ozone and plant ability to counteract.

Table (3): Effect of post- harvest treatments with Oxilite on Decay % of Washington
"NavelOrange' Under cold storage conditions (8°C & 90%R.H.) during 2014 and 2015 seasons.

Storage period by weeks
Period of Zero | 5 weeks | 4 weeks | 6 weeks | 8 weeks | M2 [ Z€rO |y eeks | 4 weeks | 6 weeks | 8 weeks
Treatment time (€)) time Means (T)
Season; 2014 Season; 2015
T1 (Cont.) 0.00e 0.00e 0.00e 3.20a 4.60a 1.60C 0.00e 0.00e 0.00e 3.46a 4.90a 1.67A
T2 0.00e 0.00e 0.00e 1.82bc 2.10a 0.78B 0.00e 0.00e 0.00e 2.10b 2.40b 0.90B
T3 0.00e 0.00e 0.00e 1.50bc 1.93a 0.69C 0.00e 0.00e 0.00e 1.84cd 2.35bc 0.84C
T4 0.00e 0.00e 0.00e 1.73bc 2.20a 0.79A 0.00e 0.00e 0.00e 1.72¢d 2.20bc 0.78D
T5 0.00e 0.00e 0.00e 1.35bc 1.60a 0.59D 0.00e 0.00e 0.00e 1.40ab 1.85a 0.65E
Means 0.00C 0.00C 0.00C 1.92B 2.49A 0.00C 0.00C 0.00C 2.10B 2.74A

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:150 for 60s.

(T4): Dipping fruits inOxilite 1:10 for 30s. (T5): Dipping fruits treated with (Oxilite 1:10 for 60s.

3- Appearance of fruits:

Nevertheless, data presented in(Table 4) cleared that, Oxilite"1:10 for 60s ("T5") significantly reduced
the incidence of deterioration of fruits till the end of 8™ weeks in the two seasons. After 8 weeks, there were
significant differences between the appearances of fruits treated with Oxilite treatments and the control where,
Oxilite 1:10 for 60s ("T5") resulted in the highest reduction of deterioration as well as very good appearance.
These results disagree with those reported by Allende ef al., >, who observed less fruit appearance parallel to
Oxilite treatments. Due to the high oxidative capacity of O; and its ability to generate toxic molecular species, it
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acts as potent phototoxic agent. It elicits plant defense reactions such as the production of phytoalexins
Mabharaj, ef al., *’, Gonzilez-Barrio et al., *® on ‘Superior’ white table grapes.

Table (4): Effect of post- harvest treatments with Oxilite on appearance% of Washington
""NavelOrange' Under cold storage conditions (8°C & 90%R.H.) during 2014 and 2015 seasons.

[Storage period by weeks |

Period| Zero Means | Zero Means
Treatment| time 2weeks 4 weeks 6weeks 8weeks (T time 2weeks | 4 weeks | 6week 8weeks (T
Season (2014) season (2015)
T1 (Cont.) 1.0e 1.67a 2.67a 3.67a 4.0a 2.60A 1.0e 1.33a 2.67a 3.33a 4.0a 247A
T2 1.0e 1.33b 2.0c 2.65b 3.0b 1.93B 1.0e 1.33a 1.67¢ 2.33¢ 3.0b 1.87C
T3 1.0e 1.0d 1.67b 2.33¢ 2.67¢ 1.80C | 1.0e 1.25b 1.92b 2.50b 3.17¢ 1.97B
T4 1.0e 1.0d 2.0d 2.33¢ 2.67¢ 1.73D 1.0e 1.0d 1.67¢ 2.0d 2.67d 1.67D
TS 1.0e 1.10c 1.33e 1.67d 2.33d 147E | 1.0e 1.20c 1.33d 2.0d 2.67d 1.64E
Means 1.0E 1.20D 1.90C 2.50B 2.90A 1.0E 1.20D 1.90C 2.40B 3.01A

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:150 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (TS): Dipping fruits treated with (Oxilite 1:10 for 60s.

4- Fruit firmness (g/cmz) :

(Table 5) showed that, orange fruit firmness was decreased gradually and significantly with the
increasing of storage period during the two seasons in this work. Data also cleared that, all Oxilite
treatments significantly reduced the effect of storage period on fruit Firmness. Oxilite treatments has
significantly the highest values while the control treatment was recorded the lowest wvalues of
Washington"NavelOrange"fruit Firmness after the 8" week of storage period ,during the two seasons, These
results are disagreement with those obtained by, Barboniet al., %, recorded no significant effect of Ozone on
kiwi fruits firmness. Nadas, et al., > on mango, Skog and Chu, * on apples, Thaer Yassan et al., ° on apple
and El-Saedy,ef al., * on mango.

Table (5): Effect of post- harvest treatments with Oxilite on Firmness (g/cmz) of Washington
"NavelOrange" under cold storage conditions (8°C& R.H 90 %) during 2014and 2015 seasons.

Storage period by weeks

Period of . .
Treatment Zero time| 2 weeks 4 weeks 6 weeks 8 weeks Means (T) Zero time | 2 weeks | 4 weeks | 6 weeks | 8 weeks Means (T)

Season; 2014 Season; 2015

T1 (Cont.) 198.0a | 172.0cd 166.0ef 142.4i 136.27j |142.3E 202.0a 167.2¢ 158.8f | 138.1h 124.5i 158.1D

T2 198.0a | 183.4b 171.7¢d 161.9-f 165.8ef | 175.5A 202.0a 187.0¢ 156.7f | 144.6g 121.0i 162.3C

T3 198.0a 185.0b 175.1¢ 166.2¢f 143.9i 173.0B [202.0a 194.0b 168.4¢ 155.3f 135. 4h 171.0A

T4 198.0a 180.3b 167.6de | 154.7gh 1564 ¢ 170.7C 202.0a 182.4cd | 134.3h 158.0f 158.0f 158.5D

T5 198.0a 173.7¢ 165.6ef 144.0i 151.6h 165.9D [202.0a 178.3d 165.1e 165.7¢ 121.8h 166.6B
Means 198.0A | 178.9B 169.2C 153.8D 150.8E 202..0A 181.8B | 156.7C | 152.4D 132.1E

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:150 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (T5): Dipping fruits treated with (Oxilite 1:10 for 60s.

5- Fruit color (Hue angle):

(Table 6) illustrated that,, peel fruit color,(represented as hue angle value) was changed directly from
green yellow to yellow with the increasing of storage periods during the two seasons in this work.. Also these
results showed that, all the Oxilite treatments

significantly increase the change rate of peel color compared with control during the two seasons in this work.
Reversely, Skog and Chu, ° and Shalluf ef al., * reported that the color change (as" hue angle °) was
significantly less pronounced for the ozone-treated fruits where it due to the synthesis of carotenein the fruit
mesocarp. However, delay evidence, by the decrease in color change. The results are in agreement with those of
Ornelas-Paz et al., *' and Sancho ef al., **. Whangechai. et al., "*,who showed that, electrolyzed oxidizing
water may be useful for surface sanitation and Ozone has potential to control the recontamination of postharvest
diseases in tangerine fruit in storage room.
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Table (6): Effect of post- harvest treatments with Oxilite on color of Washington '"NavelOrange' fruits
during cooling storage conditions (8°C and R.H 90 %) during( 2014and 2015)seasons.

| Storage period by weeks
Period| Zero 1, ks | 4 weeks | 6week Means ()| 27 | 2weeks | 4 weeks | 6week Means (T)
Treatment| time 8weeks time 8weeks
2014 season 2015 season

T1 69. 54a 67.75b 65.81¢ 64.62d 63.50e 66.24A
(Control) 70.82a 69.63b 67.81¢c | 66.29d 64.87¢ 67.88A

T2 70.82a | 68.08c | 66.65d | 64.84e 62.85¢ 66.65B 69. 54a 66.92¢ 64.33d 62.55¢ 60.79j 64.82B

T3 70.82a | 66.18d | 64.34g | 63.44¢g 62.20h 65.40C 69. 54a 65.28d 63.50e 61.79¢ 60.58j 64.14B

T4 70.82a | 65.29¢ | 63.54f 62.29i 61.38f 64.66D 69. 54a 64.65¢g 62.24f 60.73j 59.78h 63.38C

T5 70.82a | 65.89¢ | 62.28i 61.83f 60.48i 64.26D 69. 54a 63.00h 61.52¢g 59.87h 58.75i 62.54D

69. 54A 65.5B 63.48C 61.91D 60.68E
Means 70.82A 67.01B 64.92C | 63.74D | 62.36C

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:150 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (T5): Dipping fruits treated with (Oxilite 1:10 for 60s.

6- Fruit Juice percentage:

It is obvious from data presented in (Table 7) that, "T5" and "T1" treatments gave highest significant
fruit juice % in thel™ season and Oxilite 1:10 for 60s ("T5") treatment in the 2“dseason.Moreover, Juice
percentage decreased during cold storage. This may be due to reducing of fruit flesh firmness and increasing of
Enzymes aging. Concern to the interaction between Oxlite treatment and storage periods data indicated that,
there was a significant effect for both seasons. Whereas, "T1"(control) treatment gave the highest fruit juice
value and Oxilite 1:5 for 30s ("T2") treatment was the lowest after 4 weeks. It was clear from previously
evidence that during postharvest stage, non soluble sugar may be converted into soluble sugar with increasing
temperature and storage periods as well as marketing periods. However, are reverse trend was reported by
Rokolhuukeditsu, ef al.,, ** on mandarin fruits and Ladaniya ** on lime fruits. These results are not in line with
those obtained by Ramanjulu and Reddy, 10, Echeverria and Ismail,'', Purandare, ef al., 2 and Rana, et al.,
B, Erkan, and Pekmezci, M. ** who reported that, juice percentage of citrus fruits relatively decreased under
cold storage conditions. While EI-Wakil.A. **, on "NavelOrange" who found that, juice percentage content of
the Navel fruits increased at the beginning and then decreased during the storage periods.

Table (7): Effect of post- harvest treatments with Oxilite on Juice % of Washington
""NavelOrange'" fruits during cold storage conditions (8°C& R.H 90 % )during ( 2014and 2015) seasons.

Storage period by weeks

Period of
Zero | 5 eeks | 4 weeks | 6 weeks |8 weeks Zero time| 2 weeks | 4 weeks | 6 weeks | 8 weeks
time Means Means
Treatment (T) (T)
Season; 2014 Season; 2015
T1 (Cont.) | 58.53a 54.96bc 52.98ef 51.78ef 50.82g | 53.81A | 56.46a 52.36¢-h 50.15ch 48.36gh 47.25i 50.92A
T2 | 58.53a 51.12ef 50.28f [48.38f 46.60g | 50.98E 56.46a 49.84b-h 47.35ch 46.14h 44.35i 48.83B

T3 | 58.53a | 52.37de | 50.77e¢f | 51.28ef | 47.92g | 52.17D | 56.46a | 48.97b-g | 48.73bh 47.56f-h |43.30i 49.00B

T4 | 58.53a | 52.77cd | 51.47e¢f | 51.66ef | 48.53g | 52.78C | 56.46a | 50.44b-d | 49.97bg 48.87d-h 45.40i | 50.23A

TS5 | 58.53a 53.54b 52.87ef | 51.34de | 48.72g | 53.00B | 56.46a | 51.17b-f 50.48a 49.65¢-h_|46.65i 50.88A

Means | 58.53A | 52.95B 51.47C 50.89D 48.52E 56.46A 50.56B 49.34C 48.12C  |45.39D

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits inOxilite 1:150 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (TS): Dipping fruits treated with (Oxilite 1:10 for 60s.

B) Chemical properties:-
1- Soluble Solids Content (SSC) %:

Data showed that, total soluble solids of orange fruits were increased gradually and significantly
with the increasing of storage periods during the two seasons in this work

(Table8)Data also cleared that, Oxilite treatments successfully improved SSC% under cold storage.
Obviously, SSC percentage significantly and gradually increased with increasing storage period till 6 weeks
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then decreased at 8 weeks in both seasons. As for the interaction effect of Oxilite treatments and storage periods
there was insignificant effects, on fruit juice SSC content at the end of storage period for both seasons. These
results agree with those found by Barakat, et al., >, who demonstrated that, total soluble solids contents of
orange fruits increased while total acidity and vitamin C contents of orange fruits decreased gradually and
significantly with the increasing of storage. These results are in line with those obtained by El- Wakil.A. **
and Tzortzakis, et al., *’. On the other hand Salvador et al., **, Shalluf, et al., *’, Barboniet al., ** and EI-
Saedy, ef al.,’, on mango. who reported that,O; treatments slowed the increase in soluble solid content (SSC)
and acid and V.C contents during storage compared to control.

Table (8): Effect of post-harvest treatments with Oxilite on SSC % of Washington''Navel Orange' fruits
under cold storage conditions(8°C& R.H 90 %) during (2014and 2015) seasons.

Storage period by weeks
Tfeeartl::iztf Zero time wezeks 4 weeks | 6 weeks | 8 weeks M(?l?)n s Zero time wezeks 4 weeks 6 weeks | 8 weeks Means (T)
Season; 2014 Season; 2015

T1 (Cont.) | 11.14 d [1370c 14.51ab | 14.80a | 13.89abc | 13.46A | 11.43g |[14.37 de 1447 d 1493 d | 13.67f 13.77C
T2 11.14 d 13.23b | 14.44ab | 14.63ab | 13.85abc | 13.51A | 11.43g 13.90 f 14.83 ¢ 15.13ab | 13.73f | 13.80 BC

T3 11.14 d | 13.43abc | 14.48ab | 14.73ab | 13.89abc | 13.53A | 1143 ¢g 14.17 e | 15.03abc | 15.23 a | 13.67f | 13.90AB

T4 11.14 d | 13.65abc | 14.48ab | 147.0a [13.95abc 13.58A | 1143 ¢ 13.90 f 14.93bc 15.13ab | 13.77f | 13.83BC

TS 11.14 d | 13.83abc | 14.63ab | 15.85a | 13.99abc | 13.63A | 11.43g 14.20 e 14.20 e 1523 a | 13.73f 13.94A

Means 11.14 D | 13.37C 14.50B | 14.74A 13.91C 1143 E 14.11C 14.27B 15.13 A | 13.71D

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping). (
T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits in Oxilite 1:150 for 60s.
(T4): Dipping fruits in Oxilite 1:10 for 30s. (T5): Dipping fruits treated with (Oxilite 1:10 for 60s.

2- Fruits acidity:

Data presented in (Table 9) showed that, Oxilite treatments significantly reduced fruit Juice acidity,
and Oxilite 1:5 for 60s ("T2") treatment induced the lowest percentage. Concerning storage period effect, data
cleared that, fruit juice acidity reached the highest values after 8" week by (control), in the two seasons. As for
interaction effect of Oxilite treatments and storage period, ("T1") treatment (control) gave the highest values
while Oxilitel:10 for 60s ("T5") was the lowest after 8" week in the 2™ seasons. These results agree with those
obtained by El-Oraby and Ekbal-Ali ** on Thompson Seedless grapes and Florida Prince peach. Moreover,
Tzortzaki, et al.,”” and Whangchai K.et al., '* who reported insignificant effect.

Table (10): Effect of post- harvest treatments with Oxilite on acidity% of Washington
""NavelOrange' fruits under cooling storage conditions (8°C and R.H 90 %) during (2014) and (2015)
seasons.

Storage period by weeks
Period of | Zero | 5 \ooks | 4 weeks | 6 weeks | 8 weeks | ManS | Zero | 5 ks | 4weeks | 6weeks | 8 weeks
Treatment | time (€)) time Means (T)
Season; 2014 Season; 2015

T1 (Cont.) | 1.78a 1.73ab 1.70b 1.66b 1.63d 1.71A | 1.73 a 1.72 a 1.66bcd 1.63bcde 1.57fgi 1.67A
T2 1.78a | 1.70abc | 1.65abc | 1.61egf [1.56 cd 1.66 C | 1.73a | 1.62cdef 1.56ghij 1.54hij 1.52ijk 1.60BC
T3 1.78a 1.71d 1.67d 1.64d 1.61c 1.69B | 1.73 a 1.68ab 1.65bcde 1.51jkl 1.48klm 1.61B
T4 1.78a 1.74ab 1.71abe | 1.66egf | 1.64cde 170 A | 1.73a | 1.67abc 1.61defg 1.47Kklm 1.44m 1.59 C
T5 1.78a 1.72e 1.66e 1.63e 1.58e 1.68E 1.73a | 1.66bcd 1.60efgh 1.46 Im 1.437m 1.58C

Means 1.78A 1.74B 1.69 C 1.66D 1.61E 1.73A 1.67B 1.62C 1.52D 1.49E

Values have the same letter are not significantly different at 5% level using Duncan's Test.
(T1): Control : (water Dipping). (T2): Dipping fruits in (Oxilite 1:5 for 30s.

( T3):Dipping fruits inOxilite 1:150 for 60s.  (T4): Dipping fruits in Oxilite 1:10 for 30s.
(TS): Dipping fruits treated with (Oxilite 1:10 for 60s.

3- SSC / acid Ratio:

As shown in (Table 10)"T5" clearly increased fruit juice TSS/Acid R. when compared to T1 treatment
in the two seasons .Moreover, Oxilite treatments improved TSS/Acid R. in navel orange juice during the
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storage period .Concern to the effect of storage period on fruit juice TSS/acid R., data cleared that, it's gradually
increased with significantly differences till the 6™ week and then decreased at the 8" week .

Regard the interaction between Oxilite treatments and storage period there was a significant
differentiation in both seasons. Whereas, "T1"treatments gave the lowest values at the 4" week and
"T5"treatment was the highest at 8" week for both seasons. These results are in harmony with those obtained by
Chen and Mellenthin, *, Babalar,et al. *' Nadas, ef al. * and Arnal and Del Rio ** who added that, juice
total acidity content of citrus fruits decreased during storage due to the destruction of organic acids through
oxidation and consumption of these acids as an organic substrate in respiration processes of the fruit tissues and
for prolonged storage period raised fruits respiration rate,

Table (10): Effect of postharvest treatments with Oxilite on SSC/acid Ratio of Washington
"NavelOrange' fruits under cooling storage conditions (8°C and R.H 90 %) during( 2014) and (2015)
seasons.

Storage period by weeks
Period Zero Means | Zero
. 2weeks |4 weeks | 6weeks 8weeks . 2weeks | 4 weeks | 6week 8weeks Means (T)
Treatment| time (T) time
season (2014) season (2015)
T1 (Cont.) 6.18 g 743 f 8.51abc |8.82ab |8.53 bc ABC 7.90 A 65J 8.44ghi 8.65 g 8.64g 8.64g 8.28D
T3 6.18 g 7.84cdef |(8.64abc |8.98ab 8.64ab ABC 8.06 A 6.55J 8.37 hi 903ef 9.16ef 9.16ef 8.62 C
T4 6.18g 7.64 de 8.24bcd |8.6abc 8.34abd ABCD |7.80 A 6.55J 8261 920 e 948 d 948 d 8.74 B
Ts 6.18 g 7.84c def (8.72 ab |9.09 a 8.82a AB 8.13 A 6.55J 8.50gh 944 d 952d 952d 8.87 A
Means 6.18D 7.66 C 8.53 B |8.62abc |8.59 AB 6.55D 8.42C 9.15B 9.159B 9159 B

Values have the same letter are not significantly different at 5% level using Duncan's Test.
(T1): Control : (water Dipping). (T2): Dipping fruits in (Oxilite 1:5 for 30s.

(T3):Dipping fruits inOxilite 1:150 for 60s.  (T4): Dipping fruits in Oxilite 1:10 for 30s.
(TS): Dipping fruits treated with (Oxilite 1:10 for 60s.

4-Ascorbic Acid (Vitamin C.) content:

Generally, Oxilite post-harvest treatments significantly keep fruit juice as corbic acid contents.
(Tablel1) "T4" and"T5" treatments significantly gave the highest values when compared to the control fruits in
both seasons, there were no significant differences between them. Regard to storage period effect, data revealed
that ascorbic acid content gradually and significantly decreased with prolonged storage period in the two
studied seasons. Oxilite treatments were more effective and significantly maintained V.C content in the two
seasons.

As for the interaction between Oxilite treatments and storage period."T5" treatment was the highest
values while control fruit were the lowest in both seasons. Therefore, Ozone gas as a bi- product delayed
ascorbic acid deterioration in fruit juice under cold storage. These results are similar with those obtained by
Shalluf et al., **, Ladaniya,M.S. **, Tzortzakiset al., *” and Barboni et al., 2. On the other hand, Allende et
al., *. Who foundV.C is able to scavenge oxygen radicals and avoid oxidative stress .Klopotek et al., *’. Thus,
changes in V.C of Os-treated fruits can be attributed to the activation of an antioxidative system that promotes
the biosynthesis of V.C from the carbohydrate pool Pérez et al., **.
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Table (11): Effect of post- harvest treatments with Oxilite on ascorbic acid (mg/100 ml juice) content of
Washington''NavelOrange' fruits under cooling storage conditions(8°C and R.H 90 %) during(2014) and

(2015) seasons.
Storage period by weeks
Period of
erioco Zero time| 2 weeks 4 weeks 6 weeks 8 weeks Zt;nl;z 2 weeks | 4 weeks | 6 weeks | 8 weeks
Treatment] Means (T) Means (T)
Season; 2014 Season; 2015
T1 (Cont.)| 47.18a 37.81Im 32.36n 30.470 28.71p 35.31D 45.27a 35.09f 30.33h 28.42i 25.52j 32.93C
T2 47.18a 44.13c 41.27g 39.32i 37.46m 41.87C 45.27a 42.22¢ 39.37d 39.80d 33.62¢ 40.05A
T3 47.18a 44.47¢ 41.81f 39.68i 37.861 42.20B [45.27a 42.57bc 39.61d 36.82¢ 33.77¢g 39.61B
T4 47.18a 45.23b 42.39¢ 40.96gh 38.42k 42.83A 45.27a 43.19bc 40.11d 37.28e 34.42fg | 40.05A
T5 47.18a 45.53b 42.77d 40.67h 38.85j 43.00A |45.27a 43.41bc 40.37d 37.56e 37.88f 40.30A
Means 47.18A 43.43B 40.12C 38.22D 36.26E 45.27A 41.30B 37.96C | 35.98D 32.44E

Values have the same letter are not significantly different at 5% level using Duncan's Test.

(T1): Control : (water Dipping).

(T2): Dipping fruits in (Oxilite 1:5 for 30s. (T3):Dipping fruits inOxilite 1:150 for 60s.

(T4): Dipping fruits in Oxilite 1:10 for 30s. (T5): Dipping fruits treated with (Oxilite 1:10 for 60s.

V-Conclusion

Oxilite treatments for 1:10 for 30 secondsor60 seconds successfully reduced fruit weight loss, decay
percentage ,acidity deterioration for "Navel Orange"fruits under cold storage conditions(8°C& R.H 90%) for

8 wee
Orang

ks., While, it There for, Oxilite could be consider a save component for keeping quality of "Navel
e" for 8 weeks delaying ripening and senescence stages.
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