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Sensory and Mechanical Characteristics of Ssuck-injulmi
Supplemented by Mugworts
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Abstract

“Suck-injulmi” is one of the Korean traditional rice cake made from glutinous rice and mugworts. The optimun
conditions for the preparation of “Ssuck-injulmi” were investigated. The best recipe of “Ssuck-injulmi’ was

1) adding 240 g (80%) glutinous rice flour and 60 g (20%) raw or boiled mugworts by hand milling, or
boiled mugworts after steaming glutinous rice by hand milling.

2) adding 210 g (70%) glutinous rice and 90 g (30%) boiled mugworts by mechanical method.

The Moisture of “Ssuck-injulmi’ was 43.39%-51.33%. The Hardness of “Ssuck-injulmi’ was high in the
order of S4, S3, §2, S1 and The Cohesiveness was S3, S4, §1, S2 and The Elasticity was S1, $3, S4, S2 and
The Gumminess and The Chewiness were S4, S3, S1, S2 and The Adhesiveness was S2, S3, S1, S4. The
value of 'L’ was high in the S2, the value of ‘a’ was S4 and the value of b’ was S3.
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Table 1. Formulas for Ssuck-injulmi

Formula Condition of Mugworts Glutinous Rice Soaking time Salt
Sample Mugworts @® ® (hr) ®
§1 Raw 30 270 2 3
Mugworts ’ 60 240
90 210
120 180
S2 Boiled 30 270 2 3
Mugworts 60 240
90 210
120 180
S3 Boiled 30 270 7 3
Mugworts 60 240
90 210
120 180
S4 Boiled 30 270 2 3
Mugworts 60 240
90 210
120 180

S1: Ssuck-injulmi adding glutinous rice flour and raw mugworts by hand milling.
S2: Ssuck-injulmi adding glutinous rice flour and boild mugworts by hand milling.

S3: Ssuck-injulmi adding boiled mugworts by mechanical method.

S4: Ssuck-injulmi adding boiled mugworts after steaming glutinous rice by hand milling.
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Polished Glutinous rice

{

Soaking Glutinous rice for 2hrs

v

Draining Glutinous rice for 20 min

i

Milling

!

Sieving

} Add Mugworts in raw or boiled Mugworts
| Add salt

)

Steaming for 25 min

!

Hand milling

Fig. 1. Procedure for Ssuck-injulmi with glutinous rice
flour and mugworts by hand milling,
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Polished Glutinous rice

{

Soaking Glutinous rice for 7hrs and 2hrs

i

Draining Glutinous rice for 20 min

| Add salt

Mixing

¥

Steaming for 25 min

| Add boiled Mugworts

Milling (mechanical method or hand milling)

Fig. 2. Procedure for Ssuck-injulml with mugworts aft-
er steaming glutinous rice.
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peak®] %32 computer coordinating area curvimeter
(Ushikata x-plan 3600, Japan)2- A}8-3}o] &334},

Instrumental conditions of Instron

Load cell pressure: 5.0 kg
Cross head speed: 100 mm/min
Chart speed: 200 mm/min
Clearance: 5 mm

Plunger diameter: 4.7 cm
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Table 2. Duncan,s multiple range test of sensory characteristics for the Ssuck-injulmi adding raw mugworts with

hand milling
Characteristic Sample F Value
A B C D
Color 3.71° 5.13° 4.47° 3.23° 5.215*
Appearance 4.14° 4.14 443" 3.90° 0.306

Flavour 3.57 452 5.67° 6.38 23.677*
Hardness 3.19° 4.78° 6.00° 6.76 68.791*
Chewiness 6.52° 5.74° 3.95° 3.00° 38.194*

Coarsness 481° 471 443 4.00* 1.002
Taste 5.05° 5.61° 4.86° 3.19° 8.675*
Overall-quality 4.86" 5.22° 443 3.05° 7.144*

A : 10% Mugworts added B : 20% Mugworts added
C : 30% Mugworts added D : 40% Mugworts added
* . significantly different at p<0.05

Means with the same letter are not significantly different.(p<0.05)

Table 3. Duncan,s multiple range test of sensory characteristics for the Ssuck-injulmi adding boiled mugworts with

hand milling
Sample
Characteristic F Value
A B C D

Color 3.76° 5.29° 4.90° 3.76° 6.371*

Appearance 4.57 4.86° 4.95° 4.14° 0.920
Flavour 2.62° 414 5.24° 6.14* 28.449*
Hardness 3.81° 5.05° 5.52° 6.19° 10.179*
Chewiness 5.95 533 4.14° 3.05° 15.240*
Coarsness 4.67 4.76 457 452 0.079
Taste 4.00° 5.33° 5.14 4.71° 3.237%
Overall-quality 4.24° 5.29 495 4.24° 4.088*

A: 10% Mugworts added, B: 20% Mugworts added, C: 30% Mugworts added, D: 40% Mugworts added.

*: significantly different at p < 0.05.

Means with the same letter are not significantly different (p < 0.05).
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Table 4. Duncan,s multiple range test of sensory characteristics for the Ssuck-injulmi adding boiled mugworts with

mechanical method

Sample
Characteristic F Value
A B C D

Color 3.62 5.10° 552° 4.95° 5.418*

Appearance 5.19° 4.86" 5.05* 4.14* 1.590
Flavour 2.81° 3.90° 5.33° 6.14° 31.305*
Hardness 4.29° 4.62° 5.14° 5.00° 1.580
Chewiness 6.00° 5.60° 4.95° 4.00° 9.851*
Coarsness 533" 5.00° 4.71° 3.57° 4.888*
Taste 4.05° 5.10° 6.10° 543 9.939*
Overall-quality 3.76° 5.30° 6.00° 476" 10.111*

A: 10% Mugworts added, B: 20% Mugworts added, C: 30% Mugworts added, D: 40% Mugworts added.

*: significantly different at p < 0.05.

Means with the same letter are not significantly different (p < 0.05).
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Table 5. Duncan,s multiple range test of sensory Characteristics for the Ssuck-injulmi adding boiled mugworts with

hand milling
Sample
Characteristic F Value
A B C D
Color 476" 6.29° 557 3.71° 15.130*
Appearance 5.19* 4.711° 4.81° 4,57 0.567
Flavour 3.05¢ 4.33° 5.38" 6.38" 35.906*
Hardness 6.5T 447 5.43" 4.95%" 10.885*
Chewiness 405 5.67 529 5.00* 4.364*
Coarsness 5.86° 5.00° 4.43% 3.95° 6.106*
Taste 419" 5.81° 571° 448 8.345*
Overall-quality 4.38" 6.00° 5.86 4.14° 11.258*
A: 10% Mugworts added, B: 20% Mugworts added, C: 30% Mugworts added, D: 40% Mugworts added.
*: significantly different at p < 0.05.
Mean with the same letter are not significantly different (p < 0.05).
Table 6. Duncan,s multiple range test for mechanical characteristics of Ssuck-injulmi
Sample
Characteristics F Value
S1 S2 S3 S4
Hardness 0.43° 0.46 0.46 0.72° 3.978
Cohesiveness 0.71* 0.65° 0.79° 0.77 0.143
Elasticity 1.16° 1.04* 1.08° 1.05* 0.098
Gumminess 0.31* 0.30° 0.35° 0.55° 0.395
Chewiness 0.36° 0.31° 0.38 0.59° 0.020
Adhesiveness 757 7.68° 7.6T 7.26° 1.332

S1: 20% raw mugworts added, $2: 20% boiled mugworts added, $3: 30% boiled mugworts added, S4: 20% boiled mugworts added.

*: significantly different at p < 0.05.

Means with the same letter are not significantly different (p < 0.05).
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Table 7. Moisture contents of Ssuck-injulmi

Sample Moisture content (%)
s1 51.33
s2 43.49
S3 51.20
sS4 a 4339

S1: AA71E 80%, A% 20%, AE.
S2: FA7LE 80%, HIA % 20%, A
§3: 3 70%, WA 30%, 714l

S4: 3% 80%, WlF% 20%, AT
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]
549 A4HAAE B A7) Table 99} b}
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Table 8. Color profile of Ssuck-injulmi

Sample
Character
S1 S2 S3 S4
L 31.32 38.13 34.53 33.51
a -0.37 -2.08 -4.03 -4.64
b 5.21 6.73 7.44 6.80
AE 58.20 51.57 55.34 56.34

S1: &7 80%, A% 20%, AT

S2: AV 80%, WX 2 20%, AL

$3: Z& 70%, 91X 30%, 71A).

S4: FH& 80%, A& 20%, -

L: Degree of lightness (white +100 < 0 black).

a: Degree of redness (red +100 < -80 green).

b: Degree of yellowness (yellow +70 < -80 blue).
AE: Overall color difference.

Table 9. Correlation coefficients between sensory characteristics and mechanical characteristics of Ssuck-injulmi

Mechanical Sensory
Charac-
teristics =~ Hard- Cohesive- Elas- Gum- Chewi- Adhesive- Ap- Fla- Hard- Chewi- Coars- Overall
L. R Color Taste .
ness ness  ticity miness ness ness pearance vour ness  ness  ness quality

Mechanical 1.0

Hardness 0495 1.0
Cohesive- -0.698 -0.417 1.0
ness 0938 0.767 -0.685 1.0
Elasticity 0.898 0.827 -0.660 0.995* 1.0
Gumminess 0.710 0.274 0.008 0.633 0.601 1.0
Sensory -0.418 -0.795 -0.084 -0.626 -0.676 -0.659 1.0
Color 0172 0487 -0.777 0324 0355 -0.526 0142 1.0
Appearance -0.776 -0.834 0.328 -0.907 -0.926 -0.757 0.893 -0.059 1.0
Flavor 0.893 0.737 -0.861 0956 0.950 0.398 -0.424 0.568 -0.762 1.0
Hardness -0.852 -0.123 0.848 -0.680 -0.612 -0.360 -0.117 -0.332 0341 -0.760 1.0
Chewiness  0.948 0.662 -0.519 0.966 0950 0.812 -0.684 0.068 -0.933 0.855 -0.642 1.0
Coarsness  -0.037 0.197 -0.683 0.054 0.720 -0.725 0.434 0.950 0250 0337 -0.266 -0200 1.0
Taste 0340 0200 -0.394 -0.168 -0.122 -0:866 0363 0.868 0.347 0.088 0.104 -0420 0930 1.0
*p <0.05, **p < 0.01.
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