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Abstract

The effect of temperature on the quality and characteristics of Valencia oranges were studied during storage at
low (4°C, LT) and room (20°C, RT) temperature. Hardness decreased beginning on the 10th day of storage, regardless
of temperature, and showed a more considerable reduction in the peel than the flesh. The total soluble solids (TSS)
and titratable acidity (TA) decreased from the 30th day at LT and the 10th day at RT, but the TSS/TA ratio
did not change during storage. The vitamin C content decreased from the 20th day at LT and the 10th day at
RT, and the total phenol content decreased from the 10th day of storage. In a sensory evaluation, the scores changed
less for taste than for color and flavor during storage. The quality of Valencia oranges under two different temperatures
was similar on the 30th day at LT and on the 10th day at RT. The TSS (r = 0.9453) and vitamin C content
(r = 0.9104) were highly related to sensory properties. These results suggested that TSS and vitamin C are potential
indicators of quality for the selection of Valencia oranges during storage.
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Table 1. Physical properties of Valencia oranges during storage
at 4C and 20T

) Temp. Period (days)
Propertes (°C§ 0 10 2 30
Decay ratio 4 - - - -
(%) 20 6.00:2.83"  24.00+5.66
Weight loss 4 000:000°  006:003° 024:008™ 032¢0.17"
(%) 20 077:046"  198+027°  2.16+0.04"
Peel thickness 4 5721078 5.13:066° 461071 4.53+0.58"
(mm) 20 4731040%  4.08:0.59%  381:049°
Color value (peel)

U valie 4 68584203 69.16:131° 68714186 68.52+L16"
20 69.30£148" 67.92191"  65.16+4.80"

S ovale 4 472337 66142550 742:2.88"  8.55:184°
20 646+1.87°  59142.44°  631£1.75"

bovalie 4 S427:319% 51484312 5145:137' 5126+2.26'
20 45.08+1.78" 45.525.75° 38.16:841°

AE valie 4 000:000 S01:165  486:201 5261231
20 966170  9.60£5.19  17.134861

Color value (flesh)

L valie 4 5295+2.66" S1.66+169™ 4926+116' 50.70+160"
20 53.62£1.94" 5136226 50.88+1.96™

O ovale 4 075:056" 0261053 1.04045'  0.15:025%
20 0524065 -0.68044° -0.28+1.52"

bovale 4 1565:204° 14.19+171% 14884131 1271+121°
20 13654102 1536+1.38" 16.23+1.64°

AE valie 4 0005000  290:138  4.06:087  403:127
20 286101 310122 357090

Mean+SD (n=3). Means with different superscripts within the row are significantly
different at p<0.05 based on Duncan’s multiple range test.
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Fig. 1. Changes in hardness of Valencia oranges during storage at
4T and 20TC.

Means with different superscripts within the bar are significantly different at p<0.05
based on Duncan’s multiple range test.
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Table 2. Chemical properties of Valencia oranges during storage
at 4T and 20T

Period (days)

Properties T;Iéll))'

0 10 20 30
o 4 403:003" 405:004' 403:009° 380:008"
20 407:003"  405:002°  3.77+0.03"

1227021" 11.90+0.19° 11.87+023" 10.70£0.44%
10.90£0.60° 10.67+0.06* 10.13:0.12°

Titratable acidity 4 089:0.02' 0884002" 086:0.03" 080:002
(TA, %) 20 085:0.02™ 0.83£0.04°  0.782001°

4 1376:0.58 1348+0.12a 138420472 13.37+0.79
20 1285037 12.8540.62° 12.93+0.30°
Roducing sugar 4 4104038 384:005" 360:004" 363:007"
(%) 20 3.611030%  345:017%°  32240.02°
Viemn ¢ 4 4370+115" 40.59:2.18" 37.77+1.74% 3645+147°
(mg7%) 20 347643107 34238227 333043.64°
10823176 101.01£336° 93.55%2.12% 91.06+3.77%
96.34+2.74° 91.98+397° 87.76+3.26°

Total soluble solids 4
(TSS, °Brix) 20

TSS/TA ratio

TpC” 4
(mg GAE/100 mL) 5

"Mean+SD (n=3). Means with different superscripts within the row are significantly
different at p<0.05 based on Duncan’s multiple range test.
TPC, total phenolic compounds.
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Table 3. Sensory properties of Valencia oranges during storage
at 4C and 20T

) Temp. Period (days)
Properties o
P (€ 0 10 20 30

Color 4 737:087" 665:0.68° 6551.05° 593+1.11%
20 737:087 5931367 - -

Aroma 4 710:083" 6314120° 627¢116° 5.72:091"
20 7.10:083° 531115 - -
Sweet aste 4 670135 638:092" 639+118' 548107

20 670135 576113 - -
4 6402088 6.04:094' 603103 4.97+1.30°

Sour taste . )

20 640:088" 5.31£1.09 ; ;
Overall 4 683097 6350+105° 639+1.01° 531:0.99°
acceptability 0 6834097 5.38+1.03° ; ;

"MeantSD (n=40). Means with different superscripts within the row are significantly
different at p<0.05 based on Duncan’s multiple range test.
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Table 4. Correlation coefficients (r) between quality characteristics and sensory acceptability in Valencia oranges during storage at 4C

and 20T
. . . Peel Peel Flesh
Temp. Weight loss Peel thickness Fruit hardness Flesh hardness b value AE value AE value
4T -0.8655" 0.7695 0.8078 0.8077 0.6336 -0.6263 0.6828
20T -0.7800 0.8768 0.9004 09147 0.8502 -0.8539 -0.9780
Total -0.6679 0.7907 0.7979 0.7916 0.6942 0.7156 -0.5890
Total soluble solid — Titratable acidit . . —_— Total phenoli
Temp. pH 0 S(‘%‘Sls)e 50 ra (T‘;\;‘C‘ Y TSSTAmtio  Reducing sugar Vitamin C "Comgo‘;‘(‘g ¢
4T 0.9494 0.9988 0.9897 0.7086 0.6912 0.8376 0.8188
20T 0.2163 0.9258 0.6007 0.9976 0.8911 0.9885 0.9062
Total 0.4736 0.9453 0.7031 0.8358 0.7708 09104 0.8023

DSignificant at p<0.05.
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