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Quality Characteristics of Haengbyeong using Dry Rice Flour
added with Raw Apricot Juice and Steamed Apricot Juice

Kyung Ai Park” - Hyo Sun Jungz) * Hye Hyun Yoon™'

Dept. of Culinary Science and Foodservice Management, Graduate School of Tourism, Kyung Hee Universityl)
Dept. of Culinary and Service Management, Kyung Hee Universilym‘

Abstract

This study investigated the quality characteristics of Haengbyung using dry rice flour added with various
amounts (0, 20, 40, 60%) of raw and steamed apricot juice. The moisture contents, color values, pH, texture
and sensory evaluation(attribute difference and acceptance) for the samples were tested. The moisture content
(»<0.001) and pH(p<0.001) of the Haengbyung significantly decreased with the increase of apricot juice. As
for the color of the Haengbyung samples, the higher percentage of the apricot juice showed the lower L-value
(p<0.001), and higher a-value(p<0.001) and b-value(p<0.001). Texture profile analysis of Haengbyung samples
showed that hardness(p<0.001) and gumminess(p<0.001) increased, while adhesiveness(p<0.001) and cohesive-
ness(p<0.05) decreased with increasing amounts of apricot juice. An attribute difference test of Haengbyung
samples showed that appearance(apricot color(p<0.001) and dryness(p<0.001)), flavor(sour(p<0.001), acerbic
(»<0.001), and green fruit(p<0.001)), and taste(sour(p<0.001), acerbic(p<0.001), and astringent(p<0.05) as in-
creased as apricot juice amounts increased. The control and Haengbyung sample with 20% of apricot juice
(both raw and steamed) showed the highest acceptance in taste, texture, and overall acceptability in consumer
ranking testing.
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{Table 1> Formulas for Haengbyung using dry rice flour added with raw apricot juice and steamed apricot

Jjuice
Ingredient Dry rice S.téamed . Baw Salt Sugar Water .Steamj.ng
flour(g) juice(g) juice(g) (® (® (® time(min.)
CON 500 0 0 7.5 75 300 10
S20 500 100 0 7.5 75 200 10
S40 500 200 0 7.5 75 100 10
S60 500 300 0 7.5 75 0 10
R20 500 0 100 7.5 75 200 10
R40 500 0 200 7.5 75 100 10
R60 500 0 300 7.5 75 0 10

CON: Haengbyung with water.

S20: Haengbyung with 20% steamed apricot juice.
S40: Haengbyung with 40% steamed apricot juice.
S60: Haengbyung with 60% steamed apricot juice.
R20: Haengbyung with 20% raw apricot juice.
R40: Haengbyung with 40% raw apricot juice.
R60: Haengbyung with 60% raw apricot juice.
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{Table 2> Moisture contents of Haengbyung using dry rice flour added with raw apricot juice and steamed

apricot juice
Samples
F-value
. Con R20 R40 R60
Moisture
content 39.05+0.83¢ 37.77+£0.52° 35.17+0.25 32.53+0.07" 95.637%**
0,
(%) Con S20 S40 S60
39.05+0.83° 38.80+0.25° 36.60+0.40° 34.54+0.56" 43.254%%*
Mean£S.D.; *** p<0.001.

D Refer <Table 1>.

*~ Means in a row by different superscripts are significantly different at 5% significance level determined by Duncan's

multiple range test.
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91(p<0.001) 2}o] = H T} o]&= Azl H7}
o] F7 ekl wet Wegho] st o=
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Ho} o] F914] 7]R1s = A e AR Ko
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£ Shin YJ - Park GS(2006)¥} ©]+& Choi WS -
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ATE A7V gelete] Az dwel pH
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{Table 3> Hunter’s L, a, b value of Haengbyung using dry rice flour added with raw apricot juice and steamed

apricot juice

Samples
F-value

Con R20 R40 R60
L 86.52+0.19° 84.29+0.25° 82.09+0.01" 78.16+0.15" 1,163.780%***
a —4.82+0.12° 3.31+0.46° 3.80:0.09° 4.19£0.16° 836.777***
b 12.41£0.97" 24.56+0.44° 26.69+0.04° 28.93+0.05" 564.359%**

Con S20 S40 S60
L 86.52+0.19° 85.22+0.36° 82.46+0.11° 81.09+0.13" 366.796***
a —4.82+0.12" —0.24+0.05° —0.13£0.01° 2.57+0.19° 1,928.767%**
b 12.41£0.97° 19.2140.24° 20.81£0.11° 25.27+0.18" 325.216%**

MeantS.D.; *** p<0.001.
D Refer <Table 1.

*“ Means in a row by different superscripts are significantly different at 5% significance level determined by Duncan's

multiple range test.
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{Table 4> pH of Haengbyung samples using dry rice flour added with raw apricot juice and steamed apricot

juice
Samples
F-value
Con R20 R40 R60
pH 6.54+0.15° 3.06+0.02° 3.06+0.01° 2.81+0.03" 20,560.619%**
Con S20 S40 S60
6.54+0.15" 3.500.00° 3.03+0.01° 2.93+0.01 35,232.656%**

MeantS.D.; *** p<0.001.
" Refer <Table 1>.
"¢ Means in a row by different superscripts are significantly different at 5% significance level determined by Duncan's

multiple range test.

7] 2l Aoz oAA, o2|g A= Shin L 22} 20%, 40%, 60%S H7IEle] Az B
YI - Park GS(2006)¢] Ate} fAFeTh o] WiH 24 AT (Table 559 2. A%
(hardness)= TiZ0] 1,454.36 g2 71 G

4. Texture Yestn, 47% A7l 7184E AR ¢

APE T OET D ARTER AATE A0 Rp0.001) RO, olH T FFe A

(Table 5> Texture profiles of Haengbyung using dry rice flour added with raw apricot juice and steamed

apricot juice
Samples
F-value
Con R20 R40 R60
Hardness(g) 1,454.36+£35.74"  2,548.25+159.66°  3,088.404225.83°  4,761.70+249.50°  162.801%**
Adhesiveness —20.93+2.63" —13.52+0.70° —8.3620.76° —5.61+0.53° 65.451%%*
Springiness 0.86+0.32 0.65+0.20 1.58+1.01 0.85+0.22 1.703™
Cohesiveness 0.69+£0.01° 0.66=0.01™ 0.6240.03" 0.63£0.01* 7.518*
Gumminess 1,001.40450.76"  1,689.52+89.60°  1,918.04+212.60°  3,015.23+151.23°  106.446***
Con $20 S40 S60
Hardness(g) 1,454.36£35.74"  3,759.61£100.74°  4,398.69+137.54°  6,140.24+65.03°  1,302.92%**
Adhesiveness —20.93+2.63" —10.13+0.94" —8.94+1.68" —7.14+0.66° 417 1%
Springiness 0.86+0.32 0.71+0.03 0.87+0.26 1.50+1.07 1.108™
Cohesiveness 0.69+0.01° 0.72+0.01° 0.6240.01° 0.63%0.03" 15.307*
Gumminess 1,001.40450.76"  2,707.58+109.98°  2,741.55£71.41°  3,888.55+209.46°  266.612%**

Mean£S.D.; * p<0.05, *** p<0.001, ™ Not significant.

" Refer <Table 1>.

" Means in a row by different superscripts are significantly different at 5% significance level determined by Duncan's
multiple range test.
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7l 7=, S600] 4722 71 ksl
7FE 91 2.H (p<0.001), Tk(sweet taste)= S20°]
8.192 7P ZstAl vebdAIw, ZF Al 3 o
2R1(p>0.05) =t ATt 22 ZH(texture) 54
© 2 A3l ) T (hardness)E Z2Tto] 5312 7}
g, A Arbe] SEeE vk
A= %‘ﬂﬂdﬂ T ZF Alg ZE A< (p>0.05)
ol A EE3 A E(moistness) = 32T

o] 10912 7¢ 7387 #7131, R60°] 6.67
2 7P ofebA HrkE e, 2 AR 3 o)A
°l(p<0.01) =}o]& Bt} ©3A(springiness), &
218t 7 T (gumminess) 2} B&72]= % E(boseul-
gurim)= A& IF 5212 1(p>0.05) Z}o]7} WA
==7] kel thod THaftertaste) @] 7d-%- S20©] 6.08
2 7P oFeHAl 7k AL, R60©] 9372 7HF

JoHAl H7tel o, A HrtEel SUHES %t
A= 7l B A, 2 Al 3 fe A<l
(p<0.001) =to]E HATh

6. JIS= 2At

47E WIS B

sto] Alz=3h Yol 715
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{Table 6> Quantitative descriptive analysis results of Haengbyung using dry rice flour added with raw apricot
juice and steamed apricot juice

Sample
F-value
CON R20 R40 R60 S20 S40 S60
Apricot a b . d b . J %
| 2.1541.76" 5.4143.06° 7.71£2.43° 10.2243.65° 3.94+1.84° 7.8642.32° 9.69+1.98"  25.520
color
Dryness  3.33+2.30° 7.03+3.30° 7.16+2.82° 7.67+4.31° 6.57+4.20° 8.98+3.13° 8.0143.50°  4.875"
Appea-
rance  Surface "
o 9.63+3.60 8.56£3.12 7.7142.18 7.87+4.47 7.82£3.85 891+3.32 7.3843.82 909
moistness
Surface b b a a b a a .
N 9.6043.67° 9.10£2.65° 6.9142.11* 5.0743.05° 9.18+£3.00° 6.0043.32" 5.72+3.14 6.998
SoItness
Sour flavor 3.23+3.60° 6.24+3.59™ 7.66+332 9.81+2.28° 4.76x2.75" 6.61+2.88™ 8.52£2.76°  9.579""
Acerbic a ab be d a b cd Hokk
i 3.51+£3.98° 5.0242.89” 6.86+3.06° 9.11+3.42° 3.74£1.73" 6.04+2.72° 8.4043.16 9.070
avor
Green fruit . . .
Flavor rilen 1 2874287 4165257 557287 7.2143.86° 3.88+3.06™ 5.87+2.37™ 7.77+3.62°  6.152
avor
Savory ns
4 5424356 6424344 6914335 6.93+3.68 6.82£3.69 6.5843.66 6.6043.68 359
avor
Rice flavor 8.49+4.13 6.61£3.63 5.61£2.83 6244432 7.06+3.11 7.29+4.15 6.74+4.03 1.035™
Sour taste 2.90+2.03" 6.0242.93° 9.87+2.31° 12.0242.09° 5.41+2.59° 8.84+2.17° 9.70+337° 27.708
Acerbic taste 3.7143.92° 6.15+3.20° 8.15£3.20° 11.0142.28° 5.83+2.67° 8.6143.11° 9.86+2.64% 12.569 "
AStringent a a ab b a a ab *
Taste st 4.08+3.88" 5.8744.23" 6.513.12" 8.5243.55" 528+2.89° 5.3143.51" 6.6243.12 2.855
aste
Savory taste 7.84+.354" 8.38+2.56° 5.73+2.78" 5.43+3.57° 834+331° 5.7342.32° 4.724248" 4789
Sweet taste 6.93+£3.75 7.6742.90 6.25+2.43 6.59£349 8.1943.62 5.67+2.99 6.43+3.34 1.276™
Hardness 5.314.12 6.41+2.18 7.5942.98 835+3.53 7.38+3.38 7.6443.24 8.45+3.54 2.007"
Moistness  10.9142.72° 8.06+2.63" 8.01£3.42" 6.67+3.58" 8.88+3.23"™ 8.98+3.07™ 7.5442.76"  3.433"
_ ringiness 9.03+4. .93+3. S8+2. .66+3. 99+3. .61+3. 1243, .
Tex. Springi 9.03+4.15 6.93+3.03 8.5842.84 8.66+3.05 8.99+£3.06 7.6143.54 9.1243.18 1.152"
WIC  Gumminess 7.5843.18 7.19£3.47 9.6842.84 8264393 9.3842.86 827+2.78 8.1243.59 1367
Bosculgurim  9.09+3.67 8.26+2.80 7.8242.95 7.67+3.53 7.89+3.33 7.43+3.19 7.163.19 1.188™
After taste 6.43+4.00° 6.09+3.58" 7.7743.61™ 9.3743.35" 6.08+3.27° 7.5243.12" 89142.77°  2.766

Mean+S.D.; * p<0.05, ** p<0.01, *** p<0.001, ™ Not significant.

) Refer <Table 1.

™ Means in a row by different superscripts are significantly different at 5% significance level determined by Duncan's

multiple range test.
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{Table 7> Acceptance of ranking for Haengbyung using dry rice flour added with raw apricot juice and steamed

apricot juice

CON R20 R40 R60 $20 S40 S60 Sig
Color 224 212 184 231 228 212 221
Flavor 220 198 204 235 190 223 242 s
Taste 159" 160™ 219 301° 170 229 271% *
Texture 157 151° 235% 289" 177 236 267 *
Overall acceptability 156® 1647 224 306" 155° 223¢ 284% *

* p<0.05, ™ Not significant.
D Refer <Table 1>.

*“T Means in a row by different superscripts are significantly different at 5% significance level determined by Basker’s

ranking test.
T 5 9 (Rangking test) S B3l A3 A=
<Table 7> 2t} 77§9] Algel el =HE&
Mgl 7t 54 71 Folshs 2R 19

FH 797H4] 915 HsHA gk ¥, Bakerd] 4
Frold H7gE AHgsle] AR S sl em, &
o] $F p<0.05914 A}E =Esgch Yol

Al (color)S R40S 7P Azt a1, R60°] 713
S HrkE e, 2+ Alg 3E 451 (p>0.05)

2ol WA A ekrh WA (flavor) = F2]H <l
(p>0.05) =to]7} VERFA] XA Y, S200] 7}
738l 1= aL, se0e] 7 <ksiAl fﬂﬂﬂ"*
o} Shtaste)®] 73-F, R203} thxro] 7 A

B Eo] 713 Es}t 7HE E=9ka1, S607 R60©] 7}
%A Bt ZF Al ZE o)A Q1 (p<0.05) 2
olg Hglew, A Hrtgel BerE uA=
A Bt = Ao 2 UEhsth o= Shin YI -
Park GS(2006)9] ATl A% - H7hke] 7t
g5 Alute s vdehbr] wiiel] A5
A7V @&tz Ar|ge] Vswrt
= vebdtha & 33 JAske A3k =
gk Suk EJ 5(1997)0l X = Ak 718
< W =gl sl tig Jﬂ7}7} 7} Fsh
YeERgthar gk Az fAe 23S B 24
FHtexture)= R20°] 71 =71 % 7F= 131, R60
o] 7P BA W7t 7} Alg 3F f9FQl

(p<0.05) Zfo] & Hol= Ao ® AT nh|
gro 2 HRkHQl 7|5 %(overall acceptability)=
S200] 7H E=dvhaL &kl om, iz, R20 59
£0 2 7357 =k, AT A o) &7}?‘SL
F5 ARl 7|S 57t U vER, 4 AR

2142 (p<0.05) z}o]E& BT} o]+ Shin YI -
Park GS(2006)2] Aol A ATE2- 10% A7)
< ul Arigel 7|aert 7P E=9kal, o1 o)
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Aok AT
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%= diAsle] 212 A71RE o] &3 P A=
o & F4 54w '3}9&4. £ Aol ALgH
/\‘I—IT‘L,Z.Q_ /Kg}\‘l-%L._.
Z3t 2 7-‘4— E}—S—ﬂr 2t
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