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Sensory and textural characteristics of wageobyung using varied levels
of lettuce and different amount of sugars and water

Hyo-gee Lee, Hee sun Son
Dept. of Food and Nutrition, college of Human ecology, Hanyang University

Abstract

The objective of this study was to investigate by a sensory evaluation and mechanical examination the sensory
and quality characteristics of wageobyung containing different ratios of ingredients such as lettuce (50%, 60% and
70%), sugar and water. The results of the sensory evaluation showed that wageobyung containing 50% lettuce had
higher scores in the overall acceptability, color, flavor and chewiness preference. In the textural analysis of
wageobyung, the springiness, cohesiveness and hardness were the highest and the chewiness, gumminess and
adhesiveness were the highest in the 70% added samples. Increasing the lettuce content decreased the hunter’s color
L-value of wageobyung. The redness and yellowness of wageobyung were increased as more lettuce was added. The
moisture content of wageobyung was higher in the samples containing 70% lettuce than those containing 50%.
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Sieving
Table 1. Formulas of Wageobyung by the amount of
lettuce ! « |Add water,
rice flour lettuce salt sugar water . Add sugar
® %) ® &) (ni) Mixing
200 50 2 40 15 |
200 50 2 40 20
200 50 2 40 25 Sieving
200 60 2 40 10
200 60 2 40 15 !
200 60 2 40 20
200 70 2 30 0 Steaming for 40min
200 70 2 40 0
200 70 2 50 0 Fig. 1 Preparation procedure for Wageobyung
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Table 2. Sensory characteristics for Wageobyung by the amount of lettuce

rice flour lettuce sugar water

© ) @ () Flavor Grain Moistness Chewiness Sweetness Overall quality
200 50 40 15 525+050°  4.75:0.96™ 4.75+0.50° 5.0040.82°  550+0.58°  6.00+1.15°
200 50 40 20 6.25+0.50° 5.5020.58™ 6.25+0.50" 6.000.82" 5252050  6.7520.50°
200 50 40 25 5.75+1.26" 5.2540.50™ 6.00+0.00"° 5.75+0.50°  525+0.50°  5.75+0.50°
200 60 40 10 4.75+0.50 4.75£0.96" 5.25+0.96 5254096  525+0.50%  5.25+0.50°
200 60 40 15 5.00£0.82"  4.50+1.00° 5.75+096™ 4751050  5.00:0.00°  500+1.15%
200 60 40 20 4,50+0.58% 4.75+0.58" 6.001.41° 5.00+0.82° 4752050  5.50:0.58"
200 70 30 0 525+0.50  5.75+0.50" 5252050 5.00£0.00°  4.50+0.58° 5.00£0.82™
200 70 40 0 525+096"™  5.50+0.50™ 5.75:0.50"°  5.50:0.58° 525050  5.50+0.58°
200 70 50 0 4.25+0.96° 4,7520.50° 6.750.50° 525+0.50°  6.25+0.50° 4,00+0.00°

[) Mean in the vertical column with different superscripts are not significantly different (P<0.05)

2) Mean = SD.

3) Score sheet scale : O(poor) < 7(intensive)

Table 3. Mechanical characteristics for Wageobyung by the amount of lettuce

nq:gﬂ)ar le(t;:;:e suzglr VZ:SI springiness | cohesiveness chewiness gurmminess adhesiveness hardness
200 50 40 15 0.68+0.08™ | 0.440.08" 85.20+29.62% | 127.39+35.34% | -130.25+52.13% | 288.44+37.88°
200 50 40 20 0.64+0.05° | 0.42+0.04™ 83.98+10.93" | 132.76+10.57" | -123.04129.84° | 320.94+21.93°
200 50 40 25 0.72+0.04° | 0.4420.02° 60.75£11.45% | 93941652 | -152.28+17.74** | 218.00+17.63°
200 60 40 10 0.74+0.04% | 0.45+0.03" 99.14+19.29" | 136.74+16.66™ | -154.16+16.64™ | 295.66+28.28"
200 60 40 15 0.60+0.04% | 043:0.02° 65.24+18.89™ | 93.57+22.82| -164.03+32.60" | 215.88+41.66°
200 60 40 20 0.79:0.02" | 047+0.02 89.8849.05° | 114.16+9.88 | -114.68+14.65° | 247.50+27.68°
200 70 30 0 0.71x0.05" | 0.460.04° 104.86422.36" | 144.79+27.28° | -134.67+33.61™ | 331.16+35.28"
200 70 40 0 0.63+0.04° | 0.4420.04" 107.95+21.28" | 154.19+32.88" | -122.62+18.53° | 299.78425.39™
200 70 50 0 0.56:0.04° | 0.3720.03° 46.19+7.28 79.50+6.22° | -183.05+14.43" | 228.20+20.83°

1) Mean in the vertical column with different superscripts are not significantly different (P<0.05)
2) Mean *= S.D.
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dE 40z H7M o] 7HE AALL FF 70%, 47
50ge AUV ol A uskew 7 FTd §-9
27t AR eH(P<0.05).

5274 (Adhesiveness)2 W &7LS 200ge]) A3 70
%, A8 50g= A7 2ol M H, 4F 60%,
A 40g, & 20mlE AU Fol JHE Eiew &
wzboll F9 A7 1% THP<0.05).

A3 (Hardness) = H&71F 200go] AF 70%,
A 30g& AHAVE Fol JHE dudlen, AF
60%, A% 40g, & 15mlg FIS Fo] 713 FEY
A3, 2+ F3be /A7 A THP<0.05).
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Table 4. Moisture contents of Wageobyung by the
amount of lettuce

rice flour  lettuce sugar water Moisture
(8 (%) () (ml) content(%)
200 50 40 15 48.55+1.95"
200 50 40 20 49.40+0.61°
200 50 40 25 49.67+1.73°
200 60 40 10 48.99:178"
200 60 40 15 53.17+1.33
200 60 40 20 53.90+2.56"
200 70 30 0 55.39+0,90°
200 70 40 0 55.54+0.82°
200 70 50 0 55.55+3.91°

1) Mean in the vertical column with different superscripts
are not significantly different (P<0.05)
2) Mean = S.D.

-tk 5

BAFLE 200ge] A5 0%, 28 50gs FE T
°] 555%8 FREFo] JHE gk, B3 50%, 48
40g, & 15mlE #7135 To) 48.5% % FRFTo]
HAAow zk F3kel {437 AR THP<0.05).

71 wrg st 338 WAIE 200g) 4
50%, 4 40z, & 20mig 7 B9 FEFF
494%010 ). qAH R FEIFFo] H2 Ho
=7 A FrhE A

2 oflo A

4. M

m&7F2 0] W r(L-value)= 98.4, A4 E(a-value)=
0.3, M E(b-value)= 2.50]1, A9 HE= 555,
AR -127, AT = 1890]

&9 F7rEg 2Elsty Az A Ax
2427 Table 59 2t

WEe PA7HE 200g9) HF 60%, Y 40g, E
10ml-g A7Pg ol 592302 713 ¥igkew, A5
70%, 4% S0ge A7HE Fol 52152 74 T
ot Zh AR oA A THP<0.05).

AMTE P@&7LE 200go] A3 50%, AF 40g,
5 20mle AU7Isk Fo] -1.55%2 7F& FHo} redo 7}
AR, H5F 60%, A8 40g, & 10mlg HIS £
o] -1.772 717 ol greend]| 717lP o} BE AR
ol F4 Aol slith

FATE PE7FE 2000 FF 70%, 47 50
A7IEE o] 1048 71F Fol yellowd] 7173,
A3 60%, A 40g, B 15mlS A7}s ol 8143
7Hg 2o} blued Ftgen] 2+ A3k § 37}
Sl 1 THP<0.05).

5. BHSZIAIZTISL JIMIHAZ T AT
WatR 4%, B, 489 Alge gelsd

Table 5. Hunter’s color value of Wageobyung by the amount of lettuce

rice flour(g) Tettuce{ %) sugar(g) water(ml) L-~value a-value b-value

200 50 40 15 57.80+6.99" -1.60£0.13" 8.33+1.21%
200 50 40 20 55.8616.14" -1.55+0.21° 9.03+0.76™*
200 50 40 25 54.43-5.28" -1.72+0.19° 8.35+0.60°
200 60 40 10 59.23-3.36" -1.77+0.22° 9.58+0.45"
200 60 40 15 53.69-2.09" -1.55+0.20" 8.14£0.58°

200 60 40 20 53.17+3.41" -1.67+0.16" 9.31+0.49™
200 70 30 0 55.92+3.38" -1.58+0.25" 9.88+1.18%
200 70 40 0 57.77+3.19% -1.70£0.16" 9.17+0.64™
200 70 50 0 52.15+2.87 -1.60+0.26" 10.44+0.62°

[) Mean in the vertical column with different superscripts are not significantly different (P<0.05)

2) Mean t+ S.D.

3) L : Degree of lightness  (white +100 < Q- black)
a : Degree of redness (red +70 < -80 green)
b : Degree of yellowness (yellow +70 < -80 blue)
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Table 6. Correlation coef’icients between sensory characteristics and mechanical characteristics of the Wageobyung

Sensory mechanical
characteristics Colr P]avu'GxainMmGEW[Smmmbvalma-valwbvalwsm_wmvemm_mwm
ness e ness  quality eSS eSS eSS es eSS 1es

sT Color 10
e Ravor 0576~ 10

n Grain 020 03% 10
s | Mismes (0264 019 0183 10
o Cewines [ 0437 0457 039" 0M5 10

r| Sweemess 0178 0072 0101 OlI8 014 10
Y | Overall quality || 0628 036 03817 0185 0587 0089 10

m | Moistre comtert |0.333° 025 007 0265 0269 0065 0405 | 10
e Levalue 0170 QIC 008 0232 005 013 0015 | 012 10
¢ a-value 008 014 0241 0093 007 002 0% {0151 015 10

h bvale 0195 01 0005 0127 009 0073 002 |0084 0095 00% 10

a| Spingnes |0J70 0I19% 005 0082 025 0284 0M5 | 0237 029 001l 025 10

n| Coksiveress 0006 0072 0093 0125 0147 0190 000 | 04017 04587 0078 0101 082" 10
i Cewies (004 00M 01727 022 0083 033 0271 (0076 Q197 014 001 04% 06127 10
¢| Gumness | 0131 016 0155 0235 0165 0230 03% 010 015 0120 0121 0l 0336 092~ 10
a | Adwesivemess | 0063 0038 021 008 0000 0184 0295 | 0205 018 0103 0M3 0547 0667 0716 0586~ 10

! Hudnes || 0207 0249 0211 0164 0200 0231 03% |0426° 028207 0208 0238 037 022 0527 08" 018 10

*P<0.05, **P<0.01, ***P<0.001
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