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Abstract

Imported Valencia oranges were evaluated to determine the relationship between the fruit size and its quality. The
orange size was classified into three groups on a commercial basis: small (140~160 g/113+5 fruit/box), medium
(190~220 g/88+S fruit’/box), and large (250~280 g/72+5 fruit’/box). The physicochemical and sensory properties
were analyzed to evaluate the orange quality. No significant difference in the peel thickness and flesh ratio was
detected across the fruit sizes. The juice yield of the medium-sized orange and the TSS/TA ratios of the medium-sized
and large oranges showed the highest value, respectively (p<0.05). The large orange had the highest vitamin C
content, which was positively conrelated with both its DPPH and ABTS radical scavenging abilities (p<0.05). In
the sensory evaluation of the fruits and their juice, the scores for soumess and overall preference were significantly
higher in the medium-sized and large oranges than in the small ones. The total soluble solids, total acidity, TSS/TA
ratio, and reducing sugar content were significantly related to the sensory properties. Finally, the quality and sensory
properties were considered superior in the medium-sized and lager Valencia oranges. Further studies on the effects
of the variety and origin of Valencia oranges on their quality and sensory properties are required.
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Table 1. Physical properties of imported Valencia oranges with different sizes

) Size
Properties .
Small Medium Large

Width/Length (mm) 65.60+1.63" | 65.05+2.57° 7230038 | 71.95+2.27° 79.39+2.24" | 80.75£2.26"
Fruit index (widthylength) 100.98+4.76" 100.56+2.94° 08.34+2.44"
Fruit weight (g) 151.74+6.36° 202.30£12.52° 259.83+13.97"
Peel thickness (mm) 6.28+0.60" 6474037 6.53+0.53"
Flesh ratio (%) 68.654.22" 71244153 71.90+3.18"

Fruit 97,530+5,600" 110,7579,096" 110,557+8,807"
Hardness (g-force) . " .

Flesh 16,995+5,009 13207+2,415 8,940+2,622
Tuice yield (%) 61454247 66.562.20° 57.59+1.53¢

"MeantSD (n=10).

“Values 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 2. Color value of imported Valencia oranges with different sizes

) Size
Part Color value -
Small Medium Large
L 68.32+1.647" 67.46+1.48" 68.84+1.20°
Fruit surface a 9.83+1.62" 9.51+1.76" 9.97+1.93"
b 45812.78" 44.1842.14° 4850+331°
L 522122.60° 50.73+2.60° 50.99+2.34™
Flesh surface a -0.310.78" 0.06+0.83" -0.56+0.70"
b 18.00£2.30° 16.11£1.45° 14.5242.49°
I)L: . Degree of lightness (white +100 <= 0 black).
a_: Degree of redness (red +100 <> 0 <> -80 green).
b : Degree of yellowness (yellow +70 <> 0 <> -80 blue).
MeantSD (n=10).
“Values with different superscripts within the row are significantly different at p<0.05 based on Duncan’s multiple range test.
Table 3. Physicochemical properties of imported Valencia oranges ATK1D). oA ZuE v ), LAX = FHo} i}
with different sizes o] Af AR e F e B, AHE B G
Properties Size ZA& vl ekt A, odlR] o] Fakl= 7y
Small Medium Large A719} A STk, HEOlA o] F45 M7t
b ab a L
pH 385:005"  388:001°  3.930.01 k7t Z7}13H= Koh 5(28)2) B9l dx]3lgon, o)
Total soluble solids (TSS) (°Brix) 10.87+0.06" 11.17+0.15°  11.20+0.26" o} 3hako] Z7lRTh AF ko] 7hao|| 7]0l8kHs AolEti
Total acidity (TA) (%) 106£001°  1.01£001° 097007 B35tk Han 5(29)S A|5AF 7HE9] Gk Z24)
TSS/TA ratio 10224008 11.10£0.28"  11.62+1.08" ug} & ZJolE Ho] 22~14.309) o]E}al 5131, Valencia

Reducing sugar (%) 358:0.17° 4324011 4324005

Vitamin C (mg%) 4000+001°  40.15+148"  41.79+0.63"

"MeantSD (n=10).
"Values 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. Total phenolics content and radical scavenging ability of
imported Valencia oranges with different sizes.

“"Values with different superscripts within the histogram are significantly different at
p<0.05 based on Duncan’s multiple range test.
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Table 4. Sensory evaluation” of imported Valencia orange fruit and juice with different sizes

) Size
Sample Properties
Small Medium Large
Size 4.50+1.34° 581£121° 7.38+1.11°
Preference Color 538+142° 642131 6.54£1.45"
i Flavor 5.00£1.80° 5.85:185" 6.23£1.69°
Tuit
i Sweet taste 4.77£2.04° 5.23£2.01° 5.08+1.96"
Intensity b . .
Sour taste 4.4611.55 6.3511.64 6.46x1.34
Overall acceptability 438+1.57° 6.42£1.74" 6.5411.45"
Color 5.88+1.53" 6.35t1.47" 6.58+1.31°
Preference

Flavor 5.15+1.99" 4.88+1.62" 5.23+1.62°
Juice . Sweet taste 3.96+1.72° 4.19+1.80" 4.12+1.80"
Intensity b . .

Sour taste 3.88£1.85 5.8511.46 5.50+1.91
Overall acceptability 431£1.66" 581157 5.88+1.69"

g point scale (1: most dislike, 5: normal, 9: most like).

““Values 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 5. Correlation coefficient between physicochemical properties of imported Valencia oranges

Factor” Y pH TSS TA TSS/TA RSC Vt. C TPC DPPH ABTS
Y -0.5540 00111 0.3244 02921 0.0816 07785 0.0635 -0.8155 07597
pH 0.8386 0.9672 0.9580 0.7846 0.9538 0.8660 0.9336 0.9622
TSS -0.9495 0.959 0.9957 0.6363 0.9986 0.5878 0.6587
TA -0.9994 09163 -0.8463 0.9646 -0.8120 -0.8616
TSS/TA 0.9294 08277 09730 0.7917 0.8438
RSC 05621 09895 0.5104 0.5862
Vt. C 0.6758 0.9981 0.9996
TPC -0.6294 0.6972
DPPH 0.9959
ABTS

"IY: Juice yield; TSS: Total soluble solid; TA: Total acidity; RSC: Reducing sugar content; TPC: Total phenolics content; DPPH: DPPH radical scavenging ability; ABTS:
ABTS radical scavenging ability.

Table 6. Correlation coefficient between physicochemical and sensory properties of imported Valencia oranges

) Fruit Juice
Facor Color Sweet taste Sour taste Overall accept Color Sweet taste Sour taste Overall accept
Weight 0.8931 0.6270 0.8730 0.8712 09731 0.6280 0.7472 0.8690
Juice yield -0.0144 0.4005 0.0284 0.0322 40.2458 0.3994 02434 0.0365
Fruit a’ value -0.1276 40.5265 -0.1700 -0.1737 0.1058 -0.5254 -0.3786 -0.1780
Fruit b value 02328 -0.1903 0.1910 0.1873 04519 -0.1891 -0.0253 0.1830
Flesh a" value 0.0171 04291 0.0598 0.0636 02152 0.4280 02738 0.0680
Flesh b’ value -0.9288 -0.6923 09121 09105 -0.989%4 0.6932 -0.8021 -0.9087
pH 0.8404 0.5410 0.8165 0.8143 0.9432 0.5420 0.6726 08117
TSS 1.0000 09118 0.9992 0.991 09720 09123 09672 0.9989
TA -0.9505 40.7368 -0.9363 -0.9350 -0.9966 -0.7377 40.8385 -0.9334
TSS/TA 0.9605 0.7594 0.9477 0.9465 0.9988 0.7602 0.8565 0.9451
RSC 0.9954 0.9459 0.9986 0.9988 0.9460 0.9463 0.9865 0.9990
Vt. C 0.6388 0.2634 0.6053 0.6023 0.7998 0.2646 04193 0.5988
TPC -0.9988 -0.8890 -0.9958 -0.9954 -0.9830 -0.8896 0.9525 -0.9950
DPPH 0.5905 0.2038 0.5554 0.5523 0.7615 0.2050 0.3629 0.5486
ABTS 0.6612 0.2917 0.6285 0.6255 08171 0.2928 0.4458 0.6221

"TSS: Total soluble solid; TA: Total acidity; RSC: Reducing sugar content, TPC: Total phenolics content; DPPH: DPPH radical scavenging ability; ABTS: ABTS radical scavenging
ability.
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