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Quality Characteristics and Storage Properties of Hobakpyeon with
Different Amounts of Pumpkin (Cucurbita moschata D.) Powder

Se-Jin Kang, Yoo-Kyung Kim, Gui-Chu Lee*

Department of Home Economics Education, Korea University

Abstract

The objective of this study was to investigate the effects of different amounts of pumpkin powder on the quality
characteristics of hobakpyeon using physicochemical and sensory properties, as well as on its retrogradation rate during
storage. As the amount of pumpkin powder increased, the following effects on the quality characteristics were observed:
moisture and amylose contents decreased while protein content increased (p<0.05), and in vitro protein digestibility (IVPD)
decreased (p<0.05). Levels of slowly digestible starch and resistant starch fractions increased, while the content of rapidly
digestible starch decreased. The starch digestion index and rapidly available glucose content also decreased. Among the
phuysical properties, the L-value decreased while the b-value increased (p<0.05). Texture profile analysis revealed that all
textural properties except adhesiveness decreased, and presented significant differences in hardness and chewiness
(p<0.05). Sensory properties such as color, flavor, and sweetness increased while others such as wetness and chewiness
decreased (p<0.05). Effects on the physicochemical properties during refrigerated storage were also compared between the
control and 9% hobakpyeon (9%HP). According to the results, moisture content gradually decreased in the 9%HP
compared to the control. Amylose content significantly increased in 9%HP whereas no significant changes were observed
in the control. In both types of hobakpyeon, IVSD decreased significantly, showing higher values in 9%HP, whereas
mechanical hardness increased, showing lower values in 9%HP. The L-value decreased significantly in the 9%HP whereas
no significant changes were observed in the control. In conclusion, the above results suggest that hobakpyeon with low IVSD
may be obtained by the addition of 9% pumpkin powder, and also showed that pumpkin powder delayed the rate of

retrogradation in 9%HP during storage.
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<Table 1> Formulas for hobakpyeon with different amount of pumpkin powder

Sample Rice flour (g) Pumpkin powder % (g) Water (g) Salt (g) Sugar (g)

Control 200 0(0) 50 1.4 20
HP3 194 3(6) 50 1.4 20
HP6 188 6(12) 50 1.4 20
HP9 182 9(18) 50 1.4 20

Control: hobakpyeon with rice flour. HP3: hobakpyeon added with 3% pumpkin powder.
HPG6: hobakpyeon added with 6% pumpkin powder. HP9: hobakpyeon added with 9% pumpkin powder.
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<Table 2> Moisture, protein and amylose contents of hobakpyeon with different amount of pumpkin powder

Sample1> Moisture (%) Protein (as % dry matter) Amylose (as % dry matter)
Control 46.16+0.10%? 4.96+0.01° 26.30+0.08*

HP3 45.95+0.18* 5.06+0.01° 25.87+0.07°

HP6 44.87+0.30° 5.16+0.07* 23.96+0.00°

HP9 44.1240.28° 5.23+0.12 23.9140.07°

DSee legends in Table 1.
YValues are mean+SD of 3 replicates.

9Means with different letters within the same column are significantly different at p<0.05.
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<Table 3> In vitro protein digestibility of hobakpyeon with different
amount of pumpkin powder % (as dry matter)

Samplel) In vitro protein digestibility
Control 84.58+0.13%%

HP3 82.40+0.13"

HP6 80.87+0.26°

HP9 79.60+0.26¢

DSee legends in Table 1.

JValues are mean=SD of 3 replicates.

Means with different letters within the same column are
significantly different at p<0.05.
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<Table 4> Starch fraction and in vitro starch digestibility” of pumpkin powder and hobakpyeon with different amount of pumpkin powder

% (as dry matter)

Starch fraction

Sample" SDI RAG
TS RDS RS
Control 43.65+0.09229) 20.34+0.14° 10.58+0.14¢ 12.93+0.09¢ 46.60+0.41° 22.60+0.15%
HP3 44.47+0.18° 20.07+0.22" 10.95+0.12° 13.45£0.16° 45.14+0.31° 22.30+0.24°
HP6 45.81+0.90" 20.04+0.73° 11.58+0.93" 14.19+0.11° 43.76£0.07° 22.27+0.08°
HP9 46.51+0.36* 19.50+0.20° 12.09+0.00° 14.9240.17 41.93+0.10¢ 21.6740.22°
pumpkin powder 16.35+1.22 7.87+0.07 2.73+0.08 5.75+1.07 32.18+19.49 8.75+0.08

DSee legends in Table 1.
) Values are mean=+SD of 8 replicates.

9Means with different letters within the same column are significantly different at p<0.05.
TS: Total Starch, RDS: Rapidly Digestible Starch, SDS: Slowly Digestible Starch, RS: Resistant Starch

SDI: Starch Digestion Index(as % of total starch, RDS/TSx100)
RAG: Rapidly Available Glucose(% fresh matter, FG+Gjp)

<Table 5> L, a and b values of hobakpyeon with different amount of pumpkin powder

Sample1> L a b

Control 87.63+0.082%) -1.21+0.05* 5.94+0.08¢
HP3 86.46+:0.46" -2.16+0.10¢ 15.06£0.98°
HP6 84.17+0.54° -1.86+0.06¢ 20.25+0.71°
HP9 84.11£0.57¢ -1.3240.06 23.15+0.52°

DSee legends in Table 1.
Values are mean=SD of 4 replicates.

9Means with different letters within the same column are significantly different at p<0.05.

A EF Bt Aol grof ot 2o ojzf Jlom H
%)t (Nofraras 5 2007).

{Table 4)°]= FE3l 2] FTHHO| rapidly available
glucose(RAG) %}¥} starch digestion index(SDI)E AJA|
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2lch. SDI= tizsto] 46.60%0] %0 #H2xste] 9% 3
7htE 41.39%& YERITE & AolA H7el 57
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<Table 6> Texture properties of hobakpyeon with different amount of pumpkin powder

Samplel) Hardness(g) Cohesiveness Adhesiveness(gs) Gumminess(g) Springiness Chewiness(g)
Control 736.65+2.05%) 0.43£0.00° -496.06+0.44¢ 365.68+2.79° 0.75£0.00° 225.80+0.41°
HP3 660.94+0.76° 0.42+0.00° “467.12+4.72° 244.37+3.00° 0.70+0.02° 203.87+0.01°
HP6 644.74%+10.00° 0.35+0.00¢ -303.19+0.25" 227.05+3.58° 0.72£0.01% 123.06+2.84¢
HP9 558.76+3.80¢ 0.35+0.00° -254.4143.17° 177.61+0.35¢ 0.7140.00° 112.54+0.14¢

DSee legends in Table 1.
Values are mean=SD of 2 replicates.

9Means with different letters within the same column are significantly different at p<0.05.

<Table 7> Sensory properties of hobakpyeon with different amount of pumpkin powder

Sample” Color Flavor Sweetness Wetness Chewiness Opverall preference

Control 1.41£0.51*% 2.41£1.91¢ 2.47+1.63¢ 6.24+2.41* 7.41£1.94° 6.00+1.94
HP3 3.24+0.44° 3.59+1.18° 3.59£1.50¢ 5.59+1.58" 6.12+1.58" 5.35+2.18
HP6 5.00+0.61° 4.94+0.97° 5.00=1.17° 5.35%1.00" 5.1241.54° 5.00£1.66
HP9 6.65+0.70° 6.35+1.22¢ 6.71+1.21° 4.24+1.35° 4.47+1.70° 5.29+2.26

DSee legends in Table 1.
Values are mean=SD of 2 replicates.

9Means with different letters within the same column are significantly different at p<0.05.

<Table 8> Changes in physicochemical properties of hobakpyeon during refrigerated storage

2
Storage period”  Moisture Amylose ( IVSIl)) Sz Caltor Vellues
(day) %) (as % dry mater) @ 8 M2 tose/g Hardness g) N b
Y Y dry basis) d
Control

0 46.16£0.10™  28.3340.03¢ 3.48+0.04* 736.65+2.05¢ 88.72+0.14* -1.21+0.03* 6.13+0.11¢
2 42.45+0.06° 28.63+£0.03™  3.32+0.00° 2406.824+54.86° 88.47+0.08 -1.2540.02° 6.86£0.06°
4 42.34+0.01° 28.77+0.06 2.56+0.04° 2706.75+52.79* 88.13+0.02° -1.33+0.01° 7.2140.01°
7 41.70+0.07¢ 29.98+0.22° 2.46+0.04¢ 2869.90+151.52*  87.25+0.40° -1.3540.01° 8.33+0.29"

HP9
0 44.1243.96" %  23.76+0.06%%*  5.9140.044*  558.76£3.80M*  84.11+0.57** -1.32+0.06° 23.1540.52%4%%x
2 42.43+0.08" 25.07+0.00%%  5.55+0.07°4%%  1840.44+15.89"4*  83.28+0.13" -1.0040.05"  19.8540.26PAxx
4 42.27+0.10 25.60-£0.07°4%%  3.53+10,04 %  2048.45+15.71°  82.66+0.23*  _1.28+0.21° 19.5040.4854%
7 41.51£0.20° 27.2940.04"%  3.30+0.03%%* 2579.23+356.79°  81.18+0.30%*%* _0.79+0.07**  20.0940.17>4

DSee legends in Table 1.
JValues are mean=SD of 2 replicates.

3in vitro starch digestibility

abcd: Means with different letters within the same column are significantly different at p<0.05
at Significantly different from control with same storage period at **p<0.01, ***p<0.001
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