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ABSTRACT
Gamma radiations have been used to improve sanitation treatments without significant effects on fresh fruit quality. The cbjective of this work was to evaluate the fruit quality charactenstics of citrus variety Valencia (Valencia

Late), main variety produced and exported in Uruguay, All samples were stored at 3-5 °C, 80% RH, for 20 angl 40 days. radiation doses used were 0,35 kGy min. and 0,80 kGy max. (doses that also eliminate the fruit fly)
Irradiation experiments were conducted using irradiation equipment from Ezeiza Atomic Center [C.AEJ year ﬁﬁ

B, CoB0 source, 800.000 Ci. The effects of irradiation on sensory qualities and physical characteristics were
studied. The attributes evaluated were visual appearance {1-4 hedonic scale, expert) everall hedonic scale, cor ), texture (TAB Stevens, speed: 2mis, distance: 2mm), yield of juice and colour
(Hunter values). in general, no significant changes in these parameters were observed arter

ﬂbn Quality was not significantly affected by doses usually applied to decrease the viability of pathogen that cause
citrus Scab. This is an -mponan’ for the protocols thatwould allow citrus fruit exportation

« Iadiated, citric, fungl
INTRODUCTION
Uruguay produces approximately 300 000 tons of citrus fruits per year, 120 000 of which are exported, The su!

eclor of citrus is a highly labor-intensive production; citrus production is mainly destined to export as fresh fruit.
Mainly oranges, mandarins and lemons are available in this market; the area cultivated with citrus is 22 000 ha. The total cultivated area is distributed with \.-'aleru:na and Navel orange (44%); Satsuma mandarin and Ellendale

(44%), Clementines and Lemons (10%) and Grapefruit {Iess than 2%)
Citrus fruit exports require, among cthers, high quality, minimum chemical residue levels and the e with p itary requi . After harvest fruit begins a crili lﬂrmar to maintain the quality up to the
final consumer. At this moment there are several mlcruorgunlsms as fungi (i.e. Penicillium), causing fruit rots.

These requirements involve pests of quarantine concern for the importing countries, which risks are mitigated by the appilication of phytosanitary measures. These measures could be t{lequiremsnt of a pest free area, crop
inspections, treatments applied to the consignments or phylosanitary inspection of the product in order to certify it is free from the required pest. The irradiation as quarantine treatment is a phytosanitary measure under the
International Plant Protection Convention, approved by an international standard

MATERIALES AND METHODS RESULTS
Materials
Cilrus varialy Valencaa (Valencia Late) with post harvest treatment (PHT) was provided by AGRISUR-URUDOR. Size of sample: 30
citrus boxes in two pallats, containing 15 boxes each one. Doses range was eslablished based on the D10 delefimned for Citrus.
canker Did= 0,16 KGy. The oranges were imadiated in three blocks and the doses used were 0,35 and 0,80kGy (Table 1)

Talile 2

Effeect of irradsaton on colour (hunter colour values), ane presented in Table 2
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esults were compared between doses and also between different siorage
analysis of variance (ANCVA)
Treated (iradialed) and control (non irradiated) fruits were stoned al 3-5°C and 80% RH nghl afler iradiation for 20 and 40 days.
The storage times wens chosen in order to simulate the maximum export shipping time. Finally, the samples wene ned al room
temperature for 7 days for each time of study to simulate gondola storage. All chemical and physical Tests were performed at the
end of storage.

riods. Data were analyzed using two - way

Methods of analysis
abion process was performed in a Semi-Industral Facility fr @iz Aormic Center (CAE), year 1968, CoBl source
B00.000 Ci. Dosimetric measurements were camied out by means. rik. Irradkation doses used were 0,35 kGy min.and
0,80 kGy max (doses that also eliminate the fruit fly)
All analysis were carmied oul on tivee blocks with seven samples each. Samples from the different treatments were selected
randomly and analyzed as follows:

Analysis of orange's quality
Texture analysis
The firmness was determinate by a Stevens-L FRA Texlure Analyser, using a penetrometer the clear plastic 35mm log, 0,35
-0,43mm diameter, speed 2m's, distance 2mm. The determination was made on 21 samples in duplicated and the data was
statistically analyzed by ANOVA

Colgur ¢f control'and t
liluminant/viewsng geometry Wa
lile waas used for reflectance
wera

ted fruits was measured IJ‘.'I\I] a colonmeter based on the standard colour system CIELAB. The
65/10° A standard white lile was used for calibration prior 10 colour measurements and a bla
bration. The values of L* (lightness), 8* (redness Lo greenness) and b (yellowness 1o bluen:
oconded for each sample. The determanation was made on 21 samples and the data was statistically analyzed by Al

Production of juice
Yield of juice was calculated by the ratio between the juice weight and the orange weight. The juice was obtained usingan extractor
of citric juice with manual and tum pines {medium pineapp!

Appearance
A s was evaluated by visual ob: lion by an expert. Visual changes of the fruil over ime were studied A 1-4 hedodic
scale was used to evaluated the samples inwhich a score of 1 represenied nat good and & score of 4 represented very good
-

o
The combined effect of time and i dosetevel . the sensory quality of Valencia oranges juice using 30 un.
Ilamr.-u and randomiy chosen panelists. Overall acceptance

obtained from the treated and control fruits were evalualed

Eatr consumer received a total of six samples (incomplate blocks wera presented fo obtained 45 senses for sample) identified
by three digits and randomiy placed. A 1-8 hadonic scale was used o evaluate the samples in which a score of 1 represented
extremely disfike and a score of 8 represented exiremaly liked,. The sensory evaluations were conducted at room temperatune
under pormal laboratory kght conditions
Means values were reporied, and the différences in the mean values were compared by ANOVA, and differences were declared
significant when P<0,05

#alues «-th défferent supersonpts in rows and columns are statsstically significantly different (P<0,05)

Imadiation affected the lightness (L*values) (P<0,05) of oranges treated as they presenfed lower values than the control (became
darker) at 20-day stafage. However exposure to sradiation did not affect (P<0,05) the ightness of the samples over lime
Imadiation increased the redness (a* values) (P<0,05) of samples exposed al 20-day storage, but there was no difference

between iradiated samples.

Exposure 1o radsation didinot affect the yeilowness (b® values) over time. While non iradialed samples had decreased b* values

during the siorage

and samples were analyzed. Table 3 shows that exposure to iradiation did
not affect (P<0,05) the textural properties of the orange.

Textures my of non

Cale

“Tha force value is expressed in g units

Sensory qualty aitributes including overall acceptance of juice and visual appearance were évaluated (Fig. 1.and Fig. 2

Sensory evaluation results
showed that for Valencia variety
iradiation had no sig) it
(P= 0,05) effect on the ratings
of the sensory altributes at 20
and 40 days of storage for the
different treatments

Mo significant visual changes (P<0,05)
were noted in control and iradiated
¢ SAMe period of siorage.
vief, imadiation did affect
appearance (P<0,05 ) of the exposed
samples over time. Al 40-day storage,
appearance of samples imadiated had
hagher score (P<0,05 ) than the control.

The amourd of juice obtained from
the oranges remains equal with
ncreasing sradiation dose.
There were no significant
differences in the julciness
after 40-day storage (Fig 3)

COMNCLUSIONS
The efects of iradiation and storage were nol significant (P<0,05) on the visual appearance, lexture and juice yield. There were nol major changes in colour, however al 40 days of storage irradiated samples showed beller appearance thal not iradiated ones,
5

0 il can ba considered that iradiation improved fruit quality. In addition, consumers acceplad bos
Therefore gamma irradiation used as a quarantine treatment after routine packing process, did nol adve
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ated and untreated orange juice in the same way.
ely affect the parameters evaluated of Valencia orange.
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