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Physicochemical Properties and Consumer Acceptability of Commercial Gang-jeong
Ji-Hye Ryu, Yong-Suk Kwon, Kyoung-Mi Kim and Jin-Young Lee*
Department of Agrofood Resources, National Academy of Agricultural Science, RDA

Abstract

This study was conducted to examine the physicochemical properties and consumer acceptability of commercial Gang-
jeong. The samples used in this study were nine different Gang-jeong as commercial products. To accomplish this research,
the physicochemical properties of nine samples, including moisture, crude lipid, sugar contents, acid value, color values, and
texture, were measured. In addition, consumer panels evaluated the overall acceptability, appearance, flavor, sweetness, and
texture of samples using a 9-point Likert type scale as well as the perceived intensities of sweetness and rancid odor by a
9-point Just-About-Right (JAR) scale. All data were statistically analyzed using One-way ANOVA, Principle Component
Analysis, Hierarchical Cluster Analysis, and Pearson's Correlation Analysis. All physicochemical properties were significantly
different among the samples (p<0.001). Analyses of consumer acceptability and JAR ratings of the nine samples showed
significant differences (p<0.001).

Key Words: Gang-jeong, Consumer acceptability, physicochemical properties, JAR (Just-About-Right) ratings, Korean
traditional confectionary
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<Figure 1> Appearance of commercial Gang-jeong used in this study
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<Table 1> Products Information of commercial Gang-jeong samples used in this study

Samples  Location of manufacturer

Materials

>

Chungcheongbuk-do
Jeollanam-do
Gyeongsangbuk-do
Gyeongsangnam-do
Gyeonggi-do
Chungcheongnam-do
Jeollabuk-do
Gyeonggi-do

- T QmmIaOw

Gangwon-do

Glutinous rice, non-glutinous rice, flying oil, starch syrup, soybean, apple juice

Glutinous rice, non-glutinous rice, flying oil, starch syrup, ginger

Glutinous rice, non-glutinous rice, flying oil, starch syrup, soybean, salt, sugar

Glutinous rice, non-glutinous rice, flying oil, Jocheong (rice syrup), ginger, salt, Soju (Korean distilled liquor)
Glutinous rice, non-glutinous rice, flying oil, starch syrup, sugar, Soju (Korean distilled liquor)
Glutinous rice, non-glutinous rice, flying oil, starch syrup, soybean, ginger, Soju (Korean distilled liquor)
Glutinous rice, non-glutinous rice, flying oil, starch syrup,

Glutinous rice, non-glutinous rice, flying oil, Jocheong (rice syrup), soybean, ginger, Soju (Korean distilled liquor)

Glutinous rice, non-glutinous rice, flying oil, starch syrup, soybean
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<Table 2> Length, weight and volume of the 9 Commercial Gang-

jeong

Samples Length (mm) Weight (g) Volume (mL)
A 77.48+4.28Y 5.88+0.93° 37.35+4.82°
B 78.25+0.88° 8.30+1.18° 46.55+4.03°
C 68.86+2.18¢ 5.30+0.63¢ 24.38+3.51¢
D 82.29+1.45° 9.05+0.75° 54.8044.27°
E 69.00:£3.03¢ 5.51+0.81¢ 25.70+4.27¢
F 78.60+3.53° 8.43+0.97% 39.35+4.93¢
G 74.1242.71° 5.92+1.09¢ 35.90+5.29°
H 69.53+3.16¢ 6.76+1.39 39.35+8.08°
I 81.13+3.73 11.56+1.54% 44.00+5.54°

F-value 63.558%** 76.131%** 69.745%**

YMean+Standard Deviation

“*Different superscript letters mean significantly different among
groups at a=0.05 level by Duncan’s multiple range test.
***p<0.001
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<Table 3> Moisture, crude lipid, sugar contents and acid value of the 9 Commercial Gang-jeong

Samples Moisture (%) Crude lipid (%) sugar contents (°Brix) Acid value (mg KOH/g)
A 12.24+0.06°) 8.97+2.07% 67.33£1.15° 1.97+0.20°
B 12.98+0.13° 6.93+0.69% 76.000.00° 2.46+0.44%
C 11.56£0.15° 9.84+1.06° 68.0020.00¢ 1.92+0.24°
D 11.58+0.09° 5.99+0.31° 80.00=0.00 1.78+0.04°
E 11.45+0.08° 9.98+2.24° 64.000.00¢ 1.32£0.15¢
F 10.63+0.05" 21.75+1.57° 66.0020.00° 1.37£0.19°
G 9.00:£0.03¢ 20.95+0.37° 62.00£0.00" 1.66£0.15%
H 12.71£0.05° 13.40+0.58° 72.00:£0.00° 1.97+0.12°
I 12.08+0.13¢ 20.32+1.27° 66.0020.00° 2.06£0.29°

F-value 459.216%** 68.554% % 695.500%** 7.172% %%

DMean+Standard Deviation

“hDifferent superscript letters mean significantly different among groups at a=0.05 level by Duncan’s multiple range test.

#45p<0.001
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<Table 4> Color values of the 9 Commercial Gang-jeong

Samples L a b
A 80.05+0.082) 3.62+0.03" 19.32+0.02"
B 73.63+0.25¢ 6.45+0.18° 25.5240.66°
C 70.59+0.20° 7.78+0.05° 27.19+0.05¢
D 76.55+0.37° 4.07+£0.128 24.09+0.29"
E 71.9440.19¢ 6.90+0.11¢ 26.75+0.19¢
F 69.29+0.62" 6.73+0.06° 29.9740.34¢
G 76.01£0.29" 5.35+0.03" 23.30+0.06¢
H 61.33+0.17¢ 8.58+0.05° 34.71+0.10°
I 58.06+0.58" 9.47+0.26 35.85+0.94%

F-value 1237.950%** 749,653 %% 491 874%+*

YMean=Standard Deviation

*hDifferent superscript letters mean significantly different among
groups at a=0.05 level by Duncan’s multiple range test.

*4%p<0.001
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<Table 5> Texture characteristics of the 9 Commercial Gang-jeong 2) NF AT B3 FA4 Hr}
Samples Peak number Hardness (kg) o] Al A3 AlRol gk st Ax B Al F Ao
A 39.10+7.78°M 0.24+0.05¢ EH?J’ Z—iﬂ‘*t‘ <Figure 2>°ﬂ Z‘]]/\]?S‘]—Eili]-, JAR ;B'EE‘ ﬁ§7]— ;g
B 74.50+9.72° 0.19+0.04% F7F 71 3kl 50l RS ARRFEC] 1 AR 3
C 72.70+9.16° 0.47+0.08° 7F =0 s AAT FFolt) ety 2lEls Ao
d b
D 52.75+10.28 0.35+0.07 4 & % 9ITHHong 5 2011; Yang 5 2014). Tt 9]
E 85.15+16.45 0.50+0.10° A A o ol Ao] o o101 6
F 43.9043.06° 0.70+0.08? 1': ]EOH T’q_;‘q—_ ‘lT‘/] 1w Z]' ]7]_ M}\)\——‘I](p<0001)> Aa
G 96.05+19.36" 0.39+0.10 D, E A &E7F A9g Q] 53Rt d@ute] et vl o
H 34.30+6.24F 0.18+0.05¢ B, B, C, F-1 AlE& @8] vt =4 H71E 2
! 41.60+6.75° 02340.04% 2L & 5 AN ol FE AE 2B H AR
F-value 84.111*xx 129.644%+ 72.00, D AIE7} 80.00%1 A= tha zol7t e Zo=
YMean+Standard Deviation et duke] Aot Apdte] 31 Jme ukg} xpelzt
“tDifferent superscript letters mean significantly different among Qe TOo an|AE0] AAR AAFS u 7= ke
roups at a=0.05 level by Duncan’s multiple range test. o - ,_ o :_
<0001 Y P A7k AR FEsh Atol7t YA s & o FAIE
lo] Wag o ARAT Al et AR met
5. AIEH AR AHIX} 7S E ZAM Y MEN B} Fo)221 Zo]7h UACH (p<0.001), BT AT FERTE
1) 2H|A} 7] 5% 2 Ars WAL, o] T [ ARETo] A Al 5
Al Z3gell tigh &Rt 715 % AL A= <Table 6> AollA 27 w2 AwQl 48780t YA A5 7
I AT Vs 54 5 AR VIsEeE o A AR S T, A H Bee B 34T ke ® et ol
D AE7F 6.172 7P w4 H AIR7F 39002 7P we A7F 7oA A7ke] $A17) 71 =%d B AlR7F A
AeE 2ok A ) 71SxEE F AE7E 72 6.30, AeolMeE 3.77% AEE T 34 AR dEs 7o
279% JP ERAL, H AES} 45008 7P ve Mol ox] whuk g} o] Alule] £ el ule} zfo]sk
AEEE Helow, e [ANE7 4772 7HE W2 A% JEA 52 ol 28X e} 2pol7t AeAol wial &+
T HFE BT due] VSEE A AlETF 6202 71 g 7AIAERD FRlo] Had o= Abgdnt. B3, A A
9k, 1 ARV 7P R RS usith s Aun  sh eHe avlakEe] A4S 9 ue) A ke Aws
7155 B AE7F 47 630, 6.1322 TS Al H]3| o] e o2 o} ol tIsk ARl & U ERlo] IQ

A AR, A e 75 E HrE e A5 3 Ao Z Wt}
DE 4.032] 7 e HEE wokon, MUkl V|
H A 87} 47302 714 9 Fr7k= Ak

<Table 6> Consumer acceptability test of the 9 Commercial Gang-jeong

Samples Appearance Color Sweetness Flavor Texture Overall acceptability
A 5.70+£1.49%12 5.47+1.59% 6.20+1.322 6.07+1.34%® 5.43+]1.45%° 5.83+1.49°
B 6.10+1.21° 6.03£1.25% 5.60£1.33%¢ 5.90+1.40% 6.30£1.86" 6.13£1.57
C 5.83+1.46° 5.80£1.35%¢ 5.67+1.24% 5.40+1.16% 6.20£1.83% 5.60+1.50%
D 6.17+1.42° 6.27+1.60%° 5.33+1.69" 5.37+1.47% 4.032.04¢ 4.87+1.81%
E 4.90+1.58° 5.20:£1.45% 5.40£1.45% 5.37+1.65% 5.43+2.01%¢ 5.63£1.59%
F 6.03+1.25° 6.30+1.12° 6.20£1.27 6.27+0.98 5.20+1.81° 5.90+1.35%
G 547£1.59% 5.47£1.55% 5.87£1.36% 5.701.60% 4.83+1.72¢ 5.30:£1.49%¢
H 3.90£1.63¢ 4.50+1.50" 5.00£1.66% 5.10£1.27¢ 4.17+1.91¢ 4.73+1.34°
I 4.90+1.49° 5.10+1.52% 4.60+1.57 4771414 5.47+1.78% 4.80+1.73%

F-value 7.855% 5.057%%* 4.036%+* 3.614%* 5.500% % 3.390%*

YMean+Standard deviation

IConsumer acceptability test was conducted by 30 panelists using 9-points likert scaling method (1 point: Dislike Extremely, 5 point: Moderate,
9 points: like Extremely)

*IDifferent superscript letters mean significantly different among groups at 6:=0.05 level by Duncan’s multiple range test.

**p<0.01, ***p<0.001
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<Table 7> Correlation coefficients between physicochemical Properties, Just-About-Right (JAR) ratings and Consumer acceptability of the 9
Commercial Gang-jeong

Vatiables Physicochemical Properties” J?;;ﬁ;)orl;i?gfgt Consumer acceptability”
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 19
2 -0.589 1
3 0.572 -0.671* 1
4 0.645 -0.362 0.506 1
5 -0.279 -0464 0.119 -0.112 1
6 0.242 0399 -0.228 0.120 -0.935%** 1
7 0.249 0.464 -0.060 0.043 -0.987*** (0.916*** 1
8 -0.569 0.170 -0.127 -0.791*  0.250 -0222  -0.142 1
9 0.109 0.561 -0.210 0242 -0.695* 0.749* 0.704* -0262 1
10 0293 0.120 -0.169 0.276 -0.717* 0.792* 0.642 -0.389 0.302 1
11 -0.207 -0.238 0.272 0.052  0.665 -0.596 -0.622 0462 -0361 -0.483 1
12 -0.221 -0.174 0339 -0.075 0.543 -0.500 -0461 0.616 -0275 -0.502 0.959*** 1
13 -0399 -0.009 -0222 -0.286 0.749*  -0.657 -0.718* 0.409 -0.186 -0.818** 0.606 0.544 1
14 -0242 -0.014 -0.070 -0.161 0.675* -0.616 -0.624 0331 -0.064 -0.824** 0.633 0.605 0.942%** 1
15 0208 -0.118 -0.245 0.331 0.065 0209 -0.123 -0.139 0.230 0.307 0345 0220 0223 0.240 1
16  0.001 -0.187 -0.156 0.001 0.536 -0.320 -0.521 0.181 0.016 -0.394 0581 0.510 0.753* 0.814** 0.715* 1

DPhysicochemical properties: 1.

“Correlation coefficient
%p<0.05, **p<0.01, ***p<0.001

Moisture, 2. Crude lipid, 3. Sugar contents, 4. Acid value, 5. L, 6. a, 7. b, 8. Hardness
DJust-About-Right (JAR) ratings: 9. Sweetness, 10. Rancid odor
9Consumer acceptability: 11. Appearance, 12. Color, 13. Sweetness, 14. Flavor, 15. Texture, 16. Overall acceptability
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