ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

R A ST ST U

The Korean Society of Food Preservation

Fa¥

QA

23(7), 1065-1073 (2016
http:,

//dx.doi.org/10.11002/kjfp.2016.23.7.1065

E

Quality characteristics and sensory evaluation of Fuyji apple based on

commodity price

Kyung Hyung Ku*, Eun Jeong Choi, Sang-Seop Kim, Moon Cheol Jeong
Food Distribution System Research Group, Korea Food Research Institute, Seongnam 13539, Korea

A% 7140 mE Alme| 22 §M 2 2ks "ot
TAY - Aoy - QY - FRA
SHEAE T SNREHTER NARSATE
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 correlated positively with titratable acidity (=0.58), soluble solid (1=0.89), soluble
solid content/titratable acidity ratio (=0.42), total free sugar (r=0.36) and total organic acid (r=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 (g) 273.3328.66 262.00£20.97 254.33£15.29 257.67+27.48
Volume (mL) 321.85433.31 31339264 301.1220.85 312.25+34.81
pH 3.990.10" 4.12+006" 4.124005" 4224007
Titratable acidity (%) 0.32+0.03" 0.29+0.03 0.30£0.26" 0.2240.04°
Soluble  solid (%) 13.92+0.71° 13.73£0.96° 11.19+0.79° 9.16+0.34°
SSC/TA ratio 44.62+1.98" 482046.61° 37614331 42.65+6.38"
Fructose (%) 6.34+043" 6.03£0.44° 5.59+0.70° 4424027°
Sorbitol (%) 087£0.15" 0.74+0.24° 0.56+021 037+0.07
Glucose (%) 2594035 247+0.42" 2324049 1.5120.44°
Sucrose (%) 2.1540.64° 1.30£034° 1.14£037° 117£057°
Total free sugar (%) 11.96:0.89" 10.5321.32} 9.61:1.38 7.470.60"
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%) 0.990.11° 0.91£0.05° 0.95:0.12° 0.86+0.12°
Citric acid (mg%) 12.83+3.30 1343232 11.80+2.17 11.38+1.58
Total organic acid (mg%) 386.29+40.28" 344.23438.56° 359.23+51.39° 32009+32.24°

"Means*SD (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

B C D
Uniformity of red color 692+131" 6.17t147 3.58:099° 250£197"
Glossiness of skin E6TELTR 5.074221° 400£2.17°  2.50£162°
645LL16" 767137 467t166° 2.83:195°

Sensory attributes

Yellowness of flesh

Apple flavor 7.18:083" 7.99:085" 392£207° 2.50:1.8%°
Off flavor 208+L16 233115 250:L17  3.67:2.64
Sweetness 745:065" 736:115° 375:1.82° 250:131°
Sourness 6.18+1.59" 498:181" 500:249° 3424231°
Juiciness 7813083 7.64£123 567:192° 5.08£1.56°
Crunchiness 709+131°  7.83fL11° 508+198° 4.17:2.12°
Toughness 573t166 4524206 433%257 5334274
Mealiness 283:133°  242:131° 4831208 467253

"Means+SD (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; M, C group; %, D group.
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Fig. 2. Principal component analysis of sensory characteristics of Fuji apples according to commodity price.

a, quantitative descriptive analhls b, consumer test.
. A group; O, B group; C group; %, D group.
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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 7361240 628+158" 295:125° 3.09+1.79°
Glossiness of skin 675+1.38"  527+191°  377:181°  340:2.04°
679+176"  695+145 514174 381£1.78°

Sensory attributes

Yellowness of flesh

Apple flavor 718121 7.00£144° 455£193 2.86%151°
Off flavor 213:123°  238:147° 2.99+1.62° 327201
Sweetness 664+146"°  681£156' 407184  2.56+1.39°
Sourness 527:2.04" 4301208 495:221° 3922.24°
Juiciness 703146  694:136" 543162 5.19:201°
Crunchiness 719+147  675:156' 4714215 428193
Toughness 498£178" 419175 461:1.94% 508:191°
Mealiness 338:1.88°  3.17+160° 434£2.04"  4.61:1.98°

TO2EL5T  692:160° 389194 249:128°

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

Total acceptability

T HA FAEE2) = AA vlolH ] 42.52% <} 14.03%°]
A S Hlw, 24 E L 5655%0h = AW AF HAF
Azt o FAAE A A= 3 HA FHEEFEDH
T HA FAEE2)= A dlolH 9] 46.17% < 12.67%°]
AE S By, T 5584% 2 HAaadde <
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Table 4. Correlation coefficient between sensory attributes by consumer and quality characteristics of Fuji apples according to commodity

price
Physicochemical propetties Sensory evaluation
. . Apple  Off Crunchi- To Total
Vome Wegt g TA SC SSOTA Total free T‘.’["’l. Uniform  Glossingss | Yellowness ﬂgr)or v Sweetness Soumess Juiciness s ng Mealiness Accpt
sugar  organic acid 5
Skin Flesh

Volume 100 098" 020 012 018 000 023 000 |03 00 | 01 018 006 06 008 003 000 006 028 0X4
Weight 10 027 016 026 014 029 06 |03 01 | 006 025 000 0% 0B 0k 05 0M 0% 0%
pH 10 087 01" 019 047 083 [ 057 0537 | 036 0427 026 0487 030 047 0% o001 018 0%
Titrtable acidity 100 076" 03 027 07 | 0477 087 | 0400 0460 0 0477 0% 0% 0N o 0B 08"
Soluble solid content 100 03 03 04" | omT 08T | 06T 0l 03 07T 03 083" 0" 008 04 09"
SSCITA L0 009 008 | 040" 008 | 03 04" 006 0437 000 0% 04 07 M 04
Total free sugar 10003 [ o4£" 0nT | 020 0% 01 0% 05 00 03 012 D2 0%
Total onganic acid 00 [ 028 029 | 027 02 8 03 000 08 015 04 0@ 0%
gy | oty 1w 0% 0.49*: 0.62*: 14 068 08 0 0.43*: 01 0.41i 075
Glossiness L0 | 037 047 05 0457 06 0 03 0B 0% 049
Yellowness 100 07" 92 01T 04 067 088" 00 0y 0"
Apple flavor 100 037 0m7 054" 056" 076" 000 04 085"
Off flavor 00 02 006 00 4% 42 01l 4%
Sweetness 10 0300 068" 064" 015 046" 091"
- Sourress 100 0I5 034 021 0.1({ 034
Tuiciness 10 0607 006 04 064
Crunchiness 0 04 0g”
Toughness 100 Q1 007
Mealiness 100 04"
Total Accept 100

Dsignificant at p<0.05, “‘significant at <0.01, “significant at p<0.001.

gk 71% Hlo|HE Al Fshr| f1ste] AldelA] dAnjE i Q=
BE 7HC e 2] Atke] 24 54 2 A5 S
ZAFIATE A ZFAE @ LE, 507 S0 E $A /\M«l
FAS o= A8 F fFoAQ1 2ol 7t gllem, pHet
AR EE A 2F0] 7P @& 3.99, 0.32%31 1L, 7H8
DY T T el e S 7ol HluA e
A 153 B 259 A7Fe] ¢ 253 D IFEY Ut
T f7Icke A 259 AlEZF P = EEQl 386.29
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