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Abstract

The physicochemical characteristics and consumer perceptions of two Fuji cultivars (Fuji and Royal Fuji) with
six different size groups (3D: 30~39, 4D: 40~49, SD: 50~59, 6D: 60~69, 7D: 70~79, and 8D: 80~89 apples/15
kg) were investigated to identify the ideal size and the drivers of consumer acceptability of apples. For the
physicochemical characteristics, the weight, volume, specific volume, L, a, and b colors, hardness, pH, acidity,
and brix of apples were measured. A total of 100 consumers were asked to mark the intensity of the characteristics
(size, redness, glossiness, surface roughness, apple odor, apple flavor, sweetness, soumess, hardness, crunchiness,
and toughness) to determine the ideal characteristics of apples before they were asked to taste the apple products.
The consumers evaluated the apple samples in terms of their appearance, odor, flavor, texture, and overall acceptability;
the consumers’ intent to purchase such apples and willingness to pay for them; and the intensity of the aforementioned
characteristics. Compared to the ideal characteristics of apples, the actual apple samples were rated low in their
apple odor, apple flavor, acidity, sweetness, hardness, and crispness. The ideal size of the apples was between
4D and 5D. Their overall acceptability was highly affected by their flavor, followed by their texture, odor, and
appearance. The acceptability of the appearance was highly correlated with the glossiness (r = 0.80), volume, weight,
redness (r = 0.73), and size (r = 0.72). The consumer acceptability of the apples increased with the decreased
pH and the increased Brix, hardness, and color b values of the peeled apples. The apple flavor, sweetness, hardness,
crispiness, juiciness, and toughness during mastication were noted as sensory drivers of consumer acceptability.
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Table 1. Physicochemical characteristics” of apple by cultivar and
size of apple

ok SpﬁcifigHr

. . Volume™ Weigh Hardness
Cultivar Size” S volume
(mL) ® (mLjg  (peeled; Top)
3D 479" 409° 118" 172"
4D 364° 314 L16™ 1.62°
) 304° 267 115 1.52°
Fujl £ a abe a
6D 277 245¢ L17 1.64
D 25t 198' L3 138°
8D 196 174 118" 1.64°
3D dag 375 1.16™ 122
4D 384° B3I 115 1.44°
Royal 5D 295° 256 115" 127"
Fiii  ¢p 2760 2418 115 1.53®
D 237 208" 114 138°
8D 209" 184 114 128

"Mean values of three determinations
?Size 3D: 30~39, 4D: 40~49, 5D: 50~59, 6D: 60~69, 7D: 70~79, 8D: 80~89
apples/15 kg

Significantly differ at p=0.001
*Values followed by the same letter within a column are not significantly different
from each other.
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Fig. 1. Color ’a’ value of unpeeled apple and color ’b’ value of peeled Fuji and Royal Fuji (Rfuji) apple depending on size (3D: 30~39,
4D: 40~49, 5D: 50~59, 6D: 60~69, 7D: 70~79, 8D: 80~89 apples/15 kg).
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Fig. 2. The pH, acidity and soluble solids of Fuji and Royal Fuji (Rfuji) apple with various size (3D: 30~39, 4D: 40~49, 5D: 50~59,
6D: 60~69, 7D: 70~79, 8D: 80~89 apples/15 kg)
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Fig. 3. Sensory characteristics of Fuji (A) and Royal Fuji (Rfuji) (B) apple with various size (3D: 30~39, 4D: 40~49, 5D: 50~59, 6D:
60~69, 7D: 70~79, 8D: 80~89 apples/15 kg) compared to ideal characteristics of apples.
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Table 2. Consumer aooeptabilityl) of apple depending on cultivar
and size

+ sk

Cultivar ~ Size” Appeamnce** Odor™  Taste”  Texture  Overall

623

D 788 6.60" 673" 673" 670"
D 64T 6.13° 541 5.68 531%
wi 665 62" 5617 646 563
Ut . .,
L N 631" 651" 693" 647"
D 432 626" 590" 6.38" 6.04%
8D 506 6.12% 597" 6.54° 6.09"
D 697" 625" 4.85% 490" 487°
D 595" 621" 5.13% 546" 517"
Royal 5D 63° 671" 497" 454 4
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Table 3. Correlation coefficient (r) between appearance acceptability
or overall acceptability and physicochemical characteristics,
sensory characteristics, purchase intent and willingness to pay for

apple

Appearance Overall
acceptability  acceptability

D566 6.39° 517 518 506"
8D 565 582° 473 541" 471

"Mean values by 100 consumers

PSize 3D: 30~39, 4D: 40~49, 5D: 50~59, 6D: 60~69, 7D: T0~79, 8D: 80~89
apples/15 kg

" “Significantly differ at p=0.05, p=0.001

*Values followed by the same letter within a column are not significantly different
from each other.
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Overall acceptability=0.069-(0.005appearance)+
(0.0220dor)+(0.706taste)+(0.245texture) (R°=0.86)

............................................................ [1]

Atntel £H|X} (=2 o5tE B 9 Z4ZEM ZF 7
v AS0] kg ALt )] F1BE 2 ANk 7]

Physicochemical characteristics

Volume 0.727 0.110
Weigh 0.734 0.123
Specific volume 0455 0.165
pH -0.038 0.730
Acidity 0.202 0.597
Brix 0.034 0.624
Hardness (Flesh, Top) 0317 0.784
L (Skin, Top) -0.555 0.646
a (Skin, Top) 0.456 0.555
b (Skin, Top) 0351 0.794
L (Flesh, Top) 0299 0.524
a (Flesh, Top) -0.088 0.564
b (Flesh, Top) -0.003 0.737
Sensory characteristics by consumer
Size 0.722 0014
Redness 0.730 0.164
Glossiness 0.797 0.130
Surface roughness -0.335 0316
Apple odor 0.381 0279
Apple flavor 0.129 0984
Sweetness 0.299 0.761
Sourness 0271 0.621
Hardness 0234 0.814
Crunchiness 0.182 0.860
Juiciness 0.343 0.771
Toughness during mastication 0.187 0.843
Purchase intent (by appearance of whole 0.968 0.185
Willingness to pay ~apple under light box) (934 0,023
Purchase intent (by uniform size of apple 0.180 0934
Willingness to pay ~ Sample without skin) 0.082 0.986
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Fig. 4. Principal component (PC) analysis loading of the 12 apples
and their consumer properties and willingness to pay (WTP),
purchase intent (PI) in the PC 1 and PC 2 (3D: 30~ 39, 4D: 40~ 49,
5D: 50~59, 6D: 60~69, 7D: 70~79, 8D: 80~89 apples/15 kg,
Fuji, Fuji apple; RFuji, Royal Fuji apple).
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