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Quality Characteristics of Miljeonbyeong Added with Carrot and Spinach Juice

Eun-Sook Baek, Mee-Hee Cho and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Korea

Abstract

Quality characteristics of griddled miljeonbyeong containing vegetable juice were assessed by conducting sensory tests
and measuring texture and color. When varying amounts of carrot/or spinach juice was added to miljeonbyeong, the
sensory preferences of appearance and texture were higher in miljeonbyeong containing a small amount of carrot and
spinach vegetable juice, and the preferences of smell and taste were higher in miljeonbyeong centaining a large amount
of carrot and spinach juice. Overall, preference was highest in miljeonbyeong supplemented with 30 g carrot juice and
10 g spinach juice. Overall preference correlated significantly with appearance (+=0.44) and texture (+=0.47). In miljeon-
byeong containing vegetable juice, tensile strength decreased significantly with increasing amounts of carrot juice (34.98~
30.82) or spinach juice (40.84~37.07). In all miljeonbyeong samples, tensile strength increased slightly in 1 hour but rapidly
increased after 2 hours. Lightness progressively decreased. A-value increased (3.46~9.63) and b-value increased with
increasing amounts of vegetable juice added. No difference in the b-value increase was evident between carrot juice (15.19~
26.43) and spinach juice(18.19~24.40). Tensile strength was markedly lower in miljeonbyeong amended with carrot juice
(34.98~30.82g) or spinach juice (39.05~32.67 g), which contained fat-soluble pigment, as compared with vegetable-free mil-
jeonbyeong (44.81 g), but the addition of beet juice (45.30~44.78 g) containing water-soluble pigment did not lower the
tensile strength of miljeonbyeong compared to vegetable juice. In order to improve the texture of miljeonbyeong containing
vegetable juice, tensile strength was measured in miljeonbyeong prepared with 30 g carrot juice or 10 g of spinach juice,
which produced the highest sensory test scores, and additionally amended with potato starch, corn starch, glutinous rice
flour, strong flour or yam powder with a consequent reduction in the content of wheat flour. Improvement was noted in
carrot juice-containing samples prepared with 6 g corn starch, 15 g potato starch and 15 g hard wheat flour, and in
spinach juice-containing samples prepared with 6 g corn starch, 6 g potato starch, 6 g hard wheat flour and 15 g dried

yam powder.
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Table 1. Formulas of miljeonbyeong batter added with different vegetables juice (g
Control C10 C20 C30 C40 C50
Flour 100 100 100 100 100 100
Water 300 290 280 270 260 250
Carrot juice 0 10 20 30 40 50
S5 S10 S15 S20 S25
Flour 100 100 100 100 100
Water 295 290 285 280 275
Spinach juice 5 10 15 20 25
C10~C50: Miljeonbyeong added with 10~50 g of carrot juice.
S5~S25: Miljeonbyeong added with 5~25 g of spinach juice.
Table 2. Formulas of miljeonbyeong batter according to added powders (2)
Control 0g 3g 6g 9¢g 12 g 15¢
Flour 100 100 97 94 91 88 85
Added powder” 0 0 3 6 9 12 15
Water 300 270 270 270 270 270 270
Carrot juice 0 30 30 30 30 30 30
Flour 100 100 97 94 91 88 85
Added powder 0 0 3 6 9 12 15
Water 300 285 285 285 285 285 285
Spinach juice 0 15 15 15 15 15 15

) Added powder: 3~15 g of flour is replaced with potato starch, com starch, hard wheat flour, dried yam powder, dried glutinous rice
powder, respectively.
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Table 3. Results of sensory evaluation for preference test of miljeonbyeong added with carrot juice or spinach juice

Appearance Flavor Taste Texture Overall preference
C10 2.10£1.10° 3.00£0.00° 3.104£0.74° 3.00£1.16 2.80+0.79
C20 4.40+0.51° 3.60+0.52° 3.60+0.70°* 3.90+1.10 2.90+0.99
C30 3.44+0.53° 4.00+0.00™ 3.33:0.50™ 3.630.50 3.20+042
c40 2.80+1.03% 4.10£0.32° 4.100.88° 3.22¢1.72 3.33£1.00
C50 2.80+1.55% 4.200.92° 3.80+0.63" 2.80£1.32 3.00+0.94
S5 3.82+0.41 2.82+0.60° 2.64+0.51% 3.00+0.78° 2.91+0.70°
S10 3.91+0.30 3.4520.69° 2.8240.60° 3.001.10° 3.09+0.54°
S15 3.82+0.41 3.73+0.47° 3.55+0.52° 2.64+0.81" 2.8240.75°
S20 3.82+0.41 4.09+0.54° 3.64+0.67 2.73+1.01° 2.64+0.51°
S25 3.73:0.47 4.09+0.30° 3.73£047° 1.9120.70° 2.09+0.30°

Values are meantS.D.

*7 Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

C10~C50 : Miljeonbyeong added with 10~50 g of carrot juice.
S5~S25 : Miljeonbyeong added with 5~25 g of spinach juice.
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Fig. 1. Change of tensile strength test of miljeonbyeong
added with vegetables juice.
Values are mean+S.D.

"4 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
C10~C50: Miljeonbyeong added with 10~50 g of carrot juice.
S5~825: Miljeonbyeong added with 5~25 g of spinach juice.

Table 4. Correlation coefficients between results of sensory evaluation of miljeonbyeong added with vegetable(carrot,

spinach) juice

Appearance Flavor Taste Texture Overall preference
Appearance 1
Flavor -0.174 1
Taste 0.066 0314’ 1
Texture -0.016 -0.169 0.087 1
Overall preference 0.440" -0.237 0.200 0.470" 1

T p<0.05, " p<0.01.
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Fig. 2. Change of tensile strength in miljeonbyeon during
storage.

24 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
A~D Means in a row by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
C30 : Miljeonbyeong added with 30 g of carrot juice.
S10 : Miljeonbyeong added with 10 g of spinach juice.
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Table S. Hunter's color values of miljeonbyeong added with carrot juice or spinach juice

Cl0 C20 C30 C40 Cs0

L 56.34+1.05" 55.27+1.31% 54.37+1.40° 5275097 51.70£1.11°

a 3.46+1.74° 5.01x2.11% 6.46+1.89° 9.63+2.14* 9.63+2.17°

b 15.19+1.4(° 19.44+1.72° 21.21£1.52° 22.2842.02° 26.43+1.40°
Ss S10 S15 S20 S25

L 52.14+0.87° 47.02+0.97° 44.17+0.95° 41.25+1.01° 39.86+0.76°

a -548+1.15° -6.26+1.98 -6.94+1.62™ -8.3140.75° —-8.74+1 27-

b 18.19+0.92° 19.53+1.29° 19.424:1.95° 19.58+1.22° 24.40+1.17°

Values are mean+S.D.

*~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

C10~C50 : Miljeonbyeong added with 10~50 g of carrot juice.
S5~825 : Miljeonbyeong added with 5~25 g of spinach juice.
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Fig 3. Changes of tensile strength test of miljeonbyeong
added vegetables juice.
Values are mean+S.D.

#7¢ Means in a row by different superscripts are significantly di-
fferent at the p<0.05 by Duncan's multiple range test.
C10~50 : Miljeonbyeong added with 10~50 g of carrot juice.
S10~5 : Miljeonbyeong added with 5~25 g of spinach juice.

B10~50 : Miljeonbyeong added with 5~25 g of beet juice.

Fotr ot R

Zhysten], g F3t AFA] F el wet folAHd 2t
o]& Jehiglth Z2vt HIE Fo] Hrke DHe Hotek
o] STkl QR Aol ApolE yEhlA] ggtem, A
Tl A7HHA] @& Al vt Dug e A7 =t
Solx]A] @sket. ol= B AlFAd Eosle A8 A
&b B Rk plxH, ol
FFo] L] A g3 FP& Adshe Aoz A

Abge),

iy
=
lo
i
—(ru
11
ot
ox
I
o2
o
o

off 0A ©
0¥
H1

=530 g AFA F 10 g2 WIS e wAy
23 E 2218 W38) St EoHE 100 go] 9RE
2 o8 79 A7 FEHE, Be R g
ato] Al WA A AEE EHsiglen, O Axks
Table 6, Table 72 ZSkch,
g2 Fol A/t BA A%, S45 o] dAE
< 7Pt &Aooz JfdEe AR Aot Eobxlen,
ST AR 6 g2 WIS W Ak Fol ArtEA Fe
t}

L

T
2T Q7 73mQl 44.81 goll 2R3 4595 go 2 el

A AR Y Rl kY WAHE S5 ARUF

f

BoHo)R)e gigheh ZH2t 15 g HURIS W LA Q)
Z; ZYET) 4155 g, 42.05 g2 Tl Bigta] yvgle

Urbge G 9 A7 g 9 A= 34.00 gEot
A3 olAA LA Bl 27} 6 B AXE ¢
ASS & F A o7 Hrke 2L Hobgol
F7RIE O ZFEe] ¥t daAH o FUlEE Ao

Table 6. Results of tensile strength test of miljeonbyeong added with carrot juice(30 g) and various powders (®

Powder Control Og 3g 6¢g 9¢ 12¢g 15¢g

PS 44.81£1.71° 34.00£0.77" 37.07£1.24%  3689£120°  38.82:089"  40.29:0.88°C  41.55+0.50"
CS 44.81£1.71° 34.00£0.77° 42214131 4545+131" 46774067 46.85+0.79*  48.02+0.77
GRF  44.81£1.71° 34.000.77° 312651210 27412085 22.93+1.78°  18.71x0.56™ 16.91+0.832°
HWF  44.81£1.71° 34.000.77° 33.81£1.03%¢  3627+0.89°®  3835£046°  41.67:087°  42.05+1.05"
DYP  44.81x1.71° 34.00+0.77° 3283119 3423+£1.04C  33.562133%C  33.97+:0.79°°  34.39+0.80"

Values are meantS.D.

*~! Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
AT Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

PS : potato starch.

CS : cormn starch.

GR : dried glutinous rice powder.
HWF : high wheat flour.

DYP : dried yam powder.
Control : wheat flour 100 g.
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Table 7. Results of tensile strength test of miljeonbyeong added with spinach juice(10 g) and various powders (g)
Powder Control Og 3g 6¢g 9¢g 12 g 15¢g
PS 44.81%1.71° 39.14+0.22° 4205£1.43% 4585157 48.59+1.00™ 4843055  49.27+0.3°
CsS 44.81£1.71° 39.14+0.22° 41.96+1.34% 44294120 46.45:0.87%°  48.16:0.44*  48.89:0.51°
GRF 44.81x1.71° 39.14+0.22° 36.95:1.79C  31.9720.54°  27.69+1.26™  25.45+0.84*C  23.98+0.62
HWF 44.81+1.71° 39.14+0.22° 41.84+1.16"  44.29£1.50  46.15:0.96°  46.33+0.80™°  54.20£0.91*
DYP 44.81+1.71° 39.14+0.22° 40.11£1.20  40.84+0.85C  4375£1.17°C  43.97+097"  44.43+0.70™

Values are Mean+S.D.

*~9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
A~F Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

PS : potato starch.

CS : com starch.

GR : dried glutinous rice powder.
HWF : high wheat flour.

DYP : dried yam powder.
Control : wheat flour 100 g.
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