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Abstract

This study investigated the sensory attributes and quality characteristics of Fuji apples based on market commodity
price to provide data for quality index of Fuji apples. Samples were purchased from the Garak market (Seoul
Agro-Fisheries & Food Corporation) and divided into four groups depending on the price such as group A, B,
C, D. There were no significant differences in their volume and weight among groups. In the soluble solid content
and total free sugar, A and B group (high price) showed higher content than those of C and D (low price) group.
And also, the A group and B, C , D group showed 386.29 mg% and 320.09~359.28 mg% in the total organic
acid content, respectively. As an sensory evaluation results, A group and B group were evaluated higher score
than those of C and D group in the uniformity of red color and glossiness of skin and unique apple sensory attributes
using quantitative descriptive analysis. Consumer test showed similar to quantitative descriptive analysis results
in the various sensory attributes. In the analysis results between quality characteristics and sensory attributes of
Fuji apples, total acceptability was comrelated positively with titratable acidity (=0.58), soluble solid (r=0.89), soluble
solid content/titratable acidity ratio (r=0.42), total free sugar (r=0.36) and total organic acid (1=0.38). Based on
principal component analysis of apple’s quality characteristics, apples were primary separated along the first principal
component (pH, acidity, soluble solid content, total free sugar, organic acid), which accounted for 66.01% of total
variance. In addition, principal component analysis of sensory evaluation revealed a total variance for the quantitative
descriptive of 55. 65% and a total variance for the consumer test of 55.84%.
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Table 1. Quality characteristics of Fuji apples according to commodity price

(unit: %, mg% wet base)

Apple samples

Quality characteristics A B C D
Weight (@) 273.33£28.66 262.00£2097 254.33£15.29 257.67+27.48
Volume (mL) 321.85+33.31 313.39+26.4 301.12420.85 312253481
pH 3.99+0.10™ 4.12+0.06™ 4.120.05" 4224007
Titratable ~ acidity (%) 0.32+0.03" 029+0.03" 0.30+0.26' 022+0.04°
Soluble  solid (%) 1392+0.71° 13.73+096" 11.19:0.79° 9.16+0.34°
SSC/TA ratio 44.62+1.98" 4820+6.61° 37.614331° 42.65+6.38"
Fructose (%) 6.34+0.43" 6.03+0.44° 5.59+0.70° 4424027
Sorbitol (%) 0.87£0.15" 0.7420.24" 0.56021° 037007
Glucose (%) 2.59+0.35" 247:042° 2.324049" 1512044
Sucrose (%) 2.15:0.64° 1.30£0.34" 1.14£0.37° 1.17£057°
Total free sugar (%) 11.96:0.89" 1053+1.32° 9.61£1.38° 7.47£0.60°
Fructose/Glucose 244 244 240 278
Malic acid (mg%) 372.48+40.36" 329.89+37.81° 346.48+50.59° 307.86+32.59°
Shikimic acid (mg%) 0.99+0.11° 0.91£0.05® 0.95+0.12" 0.86+0.12"
Citric acid (mg%) 12.83+3.30 13434232 11.80£2.17 11.38+1.58
Total organic acid (mg%) 386.29£40.28" 344.2338.56° 359.23+51.39" 32009+32.24°

"MeanstSD (n=36) within each column followed by the same letter are not significantly different (p<0.05).
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Table 2. Sensory attributes of Fuji apple according to value by
quantitative development analysis

Apple samples
A B C D
Uniformity of red color  6.92¢1.31) 6.174147  3.58t099" 250197
6.6741.73" 5178221 400217 2.50£1.62°
645t116° 767137 467166° 2.83:1.95°

Sensory attributes

Glossiness of skin

Yellowness of flesh

Apple flavor 7.180.83"  7.99:085" 3.92:207° 2.50+1.83°
Off flavor 2081116 233115 250117 3.67£2.64
Sweetness 745065 736115 375:182° 2.50£131°
Sourness 6.18:1.59" 4.98+181" 5.00:249" 3424231°
Tuiciness 781083 7.64£123" 567:192° 5.08£156"
Crunchiness 700+131°  7.83L11° 5084198 4.1742.12°
Toughness 573166 452206 433257 533274
Mealiness 283133 242¢131"  4.83%2.08" 4.67+2.53"

"MeanstSD (n=96) within each column followed by the same letter are not significantly
different (p<0.05).
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Fig. 1. Principal component analysis of quality characteristics of Fuji apples according to commodity price.

®, A group; O, B group; W, C group; %, D group.
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Fig. 2. Principal component analysis of sensory characteristics of Fuj apples according to commodity price.

a, quantitative descriptive analysis; b, consumer test.
®, A group; O, B group; W, C group; %, D group.
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Ko zA3} °l 7zt EElslerd 5449 HH 4= r=0.58), 7184
=] 18 E(r=0.89), G4H](r=0.42), 42T (r=0.36) & 714t
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of ARk 5ol st 2231 v, A 5ol 599
Sl olaf Alte] 3wt AgEche Al fAlsk)

A 7Y 32 Abate] Belslehd F4 540 34
- (principal component analysis) 2 ¥}+= Fig. 12} -t}
A WA FARED F A Y RE)E DA vele)
42.19%%k 23.82%2] AW < Hol FUa, FHAEHE
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T D f71I0T, FHE e Al Fe 27
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Table 3. Consumer test of Fuji apples according to commodity
price

Apple samples
A B C D
Uniformity of red color 7.36+124"  628+158" 295:125°  3.091.79°
6.75£138"  527+191° 377:181° 3408204
6.79+176"  6.95:1.45' 5145174 381:178°

Sensory attributes

Glossiness of skin

Yellowness of flesh

Apple flavor 718121 7.00:144°  455:1.93  2.86:151°
Off flavor 2.13+123°  238+147° 299+1.62° 327+2.01°
Sweetness 6.64£146"  6.81:1.56" 4.07+184° 2.56+13¢°
Sourness 5278204 430:208° 495£221° 39242.24°
Juiciness 703:146' 694:136" 543162 5.19:201°
Crunchiness T19:14T  675:156" 471215 4284193
Toughness 498178  419:175" 461£1.94" 5.08+191°
Mealiness 338188 3.17:160° 4.34£2.04 4614198

Total acceptability 7024157 6.92+1.60°  3.89+1.94"  2.49+1.28°

"MeansSD (n=100) within each column followed by the same letter are not significantly
different (p<0.05).

T A FHEF) = AA dlolE 9 42.52%<} 14.03%°]
AYES By, FAAYEHL 56.55% k. T &H|z} A}
Ao ofgt FAE T4 A= A HA FAEEFEDT
TR FARE)E AA vlelE 9 46.17%F 12.67%°]
AE S BYla, TS 5584% 2 AEdHdde] ¢
o T A ATt fARE AHE S Bty dEed
o 9|3 Azje} Ana} 7|T % AL A} il 4
B Fl1S Hodo #d4, 119 &7], 359 =34,
Arbgm], gt g, ZHE7IGRA RH IR AL, AR

= 3= oAt o H AT 7t WeA #4
EAo By 5 Bl AEude] <3t Axjel Anjap HAL
Aol AR HE-S Kol Flo] 9% o= 71571CF
Agho} o]H 7t BEHN D 11 9] B4 FES Q2%
EEsIAT 7 2] Alate] Be5A dEe REE
o] 74F A 153 B 50| FI % 4

D 252 95 fx|sto] A 7 F2] Aletel =3}
gt ZH EXo zfolrt 9= Ao g0l 5143
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I
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tt
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b i B e= MR AN

ole] At A dAl Al FEEL e T
o A AlRRe] A9 HFA] Abke] A9 H3lE Al
ZF g Aol 7t gliom, pHeF A At E= A 259
7H w399, 032% R 1L, 7HEA 1P E g ¥
A 183 B 152 13.73~139%% 1, C 1&3% D 15&
2A7F 11.19%, 9.16% 2 1& 7+ 2po|7} et & &= gelg
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A5 RS sITh T &M R} A}l < a "ol
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Table 4. Correlation coefficient between sensory attributes by consumer and quality characteristics of Fuji apples according to commodity

price
Physicochemical properties Sensory evaluation
. . e Off .. Crunchi- Tough- . Total
Ve Wet g TA SC SSOTA Total free T(.)tal. Uniform  Glossiness | Yellowness ﬁfgor fver Sweetniess Sourness Juiciness s esgsh Mealiness Accept
sugar  organic acid -
Skin Flesh
Volume 0 0% 020 02 08 0® 03B 00 |03 00 | AU 08 006 06 08 0B 00 006 08 04
Weigt 10 927 016 026 04 0¥ 06 | 0% 02 | 006 05 00 04 0B 0M 015 00 0¥ 03X
o 10 0% OnT 0l 4 0% |05 0% | 0% 047 0% 0480 03 027 0% 00 08 0%
Tittable acidiy 10076 03 07 0T |04 037 | 040 04 030 047 0% 03 03 007 OB 08
Soluble solid content w0x 03 o BT 08T | 0T 0T 0% 07T 0% 087 06 008 04 089"
SSOTA w00 08 |04 008 | 036 047 006 08 00 03 04 oy 0¥ 0
Total fiee suger 003 fo2T 0% | 00 0% 019 030 05 020 03 02 02 0%
Total organic acid 0 |08 09 | 07 02 A8 0% 009 028 05 04 00 03
gy | omiy w056 0‘49:’ 0.62’: 014 0.68*: 08 08 0.43*: 012 -0.41: 0.75*:
Glossiness W | 037 0400 43 045 06 0 03 0B 0% 049
Yellowness 01”02 0T 0% 06 0% 00 0% 0B
Apple flavor 1003 0w 0" 0% 0% 0w 04 08
Off flavor W02 A0 0@ 0% A2 0l Ay
Sweelness 0% 08" 0" 015 046 09"
| Somes 0 0.34; 0 0.341;
Ticiness 10007 006 8 oe
Crunchiness w0 e s
Toughness ol 0
Mealiness w04
Total Accept 100
Usignificant at p<0.03, significant at <0.01, ~ significant at p<0.001.
gk 71% HlolHE Algsh7] flstd Al7delA dul=a = fEld 2 f7litelia, F4E e Al FA 9 =27]
BE Mo 2 x| Atk F4 B4 2 #A5EES 2 54 5010tk E #ed F4 549 FAAE BAS
AR Al 7FEAEAE, S0/ o2 4] Atate] A Axp AR ot 4% B4 e 34
FA Fo= A8 7F F94Q0 Aol 7t il e, pHek HE2 56.55%3 3L, 28R FAE AR o gk A A
AYNEE A TF0] 7P $e 399, 032%% 3, 714 AIME TEEHL 5584% 2 AEoddel og FH%
PR FF F FElE T AT 7HEo] a2 A Aol fAbe AuE S B

A 353 B IF°] A7kl C 253 D aFET #3%

T f7IARS A 2F9 AErt 7P =S gkl 386.29
mg%, B, C, D ZL&-2 32009~359.23 mg%Sith. 3+ Fid
AEodo] g BAF 24 A3 Al oo H249
T A gL w719 A5 A a5 7P =4 9t
SIITE H5o] T A&, Atk wul thEA, ofAket
o] H5EAN A 25 B 18] €9 D IEHT E&
AR BTk & 5L A RTY] FA] AE L)
AL AR A A3 Ak o s BAF 24 Aate] vl
st kel AL, AAHS 715 e A 253 B 150
747y 7023 6,922 H7VeklaL, € 253 D a5 247
3899} 2492 H7Fslltt. AN 4 5493 #EF
T4 54 A 24 23 F AAH Vsee A%
AHE(r=0.58), 7184 1% (1r=0.89), 4] (1=0.42), 2]
F(r=0.36) I F712Hr=038)7 ¥o] Fd S eERTH
sty F4 540 FAE 4 23 FAEE

66.01%°]0 1L, T4 F1& pH, AP 4w, 7184 13 &,

2 ATE A EATY EAF A AT Aoz
F ) on, od A=Yt
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