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Radish (Raphanus sativus 1..) Leaf Powder
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Abstract

This study was conducted to investigate the physical, textural and sensory properties of Seolgiddeok prepared with different amount of
radish leaf powder, and stored for 3 days. The moisture content decreased gradually during storage and the decrease was less in the
groups with radish leaf powder than in the control. The color L value decreased significantly as the amount of radish leaf powder
increased, while the redness (a) and yellowness (b) both increased. Measurements with a texture analyzer, showed that the hardness,
chewiness, gumminess and adhesiveness of Seolgiddeok tended to decrease in proportion to the amount of radish leaf powder in the
formula. The gelatinization properties of Seolgiddeok were investigated by amylograph. Breakdown and setback in Seolgiddeok were
low following the addition of radish leaf powder. In the sensory evaluation, Seolgiddeok with radish leaf powder was superior in flavor,
chewiness, and softness than the control. Seolgiddeok with 3% radish leaf powder had the highest overall acceptability score. Therefore,
we concluded that the addition of radish leaf powder to Seolgiddeok improves the sensory characteristics and delays retrogradation.
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Table 1, Formula for Seolgiadeok added with different levels of
radish leaf powder

Ingredients Samples

Control” RL3” RL6” RL9” RL12”
Rice flour (g) 200 194 188 182 176
Radish leaves powder (g) 0 6 12 18 24
Sugar (g) 20 20 20 20 20
Salt (g) 1.6 16 16 16 16
Water (mL) 30 31.58 33.18 34.76 36.36
" Control : Seolgiddeok added with no radish leaf powder.

Y RL3 : Seolgiddeok added with radish leaf powder 3%.
9 RL6 : Seolgiddeok added with radish leaf powder 6%.
Y RLY : Seolgiddeok added with radish leaf powder 9%.
¥ RLI12 : Seolgiddeok added with radish leaf powder 12%.
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Washing rice (3 times)
l
Soaking rice for 8 hr

l

Draining for 30 min

l

Roller milling (2 times, 10 min)
l
Sieving (20 mesh)
| < Radish leaf powder, sugar, salt

Mixing (100 times)

| < Water
Mixing (100 times)
l
Sieving (20 mesh)
l
Steaming for 25 min
l

Cooling for 1 h (at room temperature)

Fig. 1. Preparation procedure for Seolgidaeok added with
different levels of radish leaf powder.
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Table 2, Operating conditions of texture analyzer for measuring
the texture of Seolgiddeok

Parameters Conditions
Sample size 25%25%20 mm
Probe 20 mm
Pre-test speed 5.0 mm/sec
Test speed 2.0 mm/sec
Post-test speed 5.0 mm/sec
Distance 40%
Time 3 sec
Trigger type Auto
Trigger force 10 g
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Table 3, Proximate composition of rice flour and radish leaf powder

WA 2t 4 BEo] o3 37 Mt Aol Hlow
AZE AR 55 Dol o8l WAe dosl wuel
d Wslyl 2 Yepgd ol B4 o) Bulde] 2y
B A el we $EH1 BaEs Pust e
7] Wgolela AusT B AgelN 483 TRRwe

=]

C 2 mg%h= YEh 73 dEgow

HIER] ¢ e BA9E Ku KH 5(2006b)°] 6.23
mg%R = w2 Folh ol & Adr FF
AR BIE C TS 72.00 mg%etal AAE AEA
¥ (National Rural Science Institute RDA 2011)& 7]&
o7 AuE o £¥s A4 F gl o7F 3392 F
Ue Aol Hlojgta Azkdrt Ao 4 AiellA
T2 AAEEE-S A= HIE CoF BaAo] w2
Aol 28 FHAHT YonE BYS /5 AR
Fol ol §RTY x5} ofolE T ENE B 5 Q)

A 1

ﬁ
DA 2R AhEe gelst] Az Age) FEY

=4 23 = Table 49 2t} AZ DY control®] &

3}
2rol frojalE B al RL6, RL9+= ZH2F 42.13%, 42.07%
B 52 FEe BT AR ] FRIFANME
controlo] 7Hg AAl UEpsta Antaow FAYRTO o
o] SVIEFE Ar|He] FEYFE ST eI
AR RLI2®| A9-= B FAET A7F 27193 via
Al freHom ZAagks B ol¢h 22 Aie A7
g AzA FARD 9% FE7R Hrks 94" A7)
g 7= WA FEEATHo] w2 FAEDe Aol

= fFrAstAA Z83 R
ESEe AN 92 dokal AZ4HARE RLI2

o
N
N
e
>
X
o
fn
2
¥
i

=

L P o X KUy 1o )
S
i
s
vl
o
o
=
2
o
il
0
rl
12
mo_r‘{l

(unit : %)

Moisture Carbohydrate Crude fiber Crude protein Crude fat Crude ash
Rice flour 37.21£0.41" 58.35+0.03 0.31+0.01 3.22+0.01 0.51+0.02 0.40+0.08
Radish leaf powder 10.71+0.05 35.39+0.07 28.12+0.03 9.14+0.03 1.41+0.03 15.234+0.01

" Each values are meantSD (n=3).
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Table 4, Moisture contents of Seolgiddeok added with radish

leaf powder during storage at 20+1°C

Storage times Samples"
(days) Control RL3 RL6 RL9 RL12
0 40.78+0.117%Y 41.45£0.13° 42.13+0.04° 42.07+0.03° 41.0420.18°
1 37.67+0.09° 39.14+0.02" 39.61+0.52° 39.02+0.02" 38.92+0.03°
2 36.52+0.09" 38.45+0.01° 38.04+0.06" 37.93+0.04™ 37.87+0.02°
34.73+0.05 36.31£0.02° 36.34+0.07* 36.010.04° 35.13£0.10°

D See the legend of Table 1.
? Each values are mean+SD (n=3).

? In a row, means followed by the same superscript are not significantly different at p<0.05 by Duncan's multiple range test.
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Table 5, Hunter's color value of Seolgicdeok added with radish leaf powder

Samplesl)
Control RL3 RL6 RL9 RL12
L 88.23+0.317% 67.61=£1.14° 60.34+1.91° 56.32+2.45% 51.23+2.34¢
-1.040.25¢ -0.56+0.04° -0.47+0.02% -0.16£0.02" 0.28+0.10"
b 8.21+0.31° 19.37+0.53° 20.61+0.29° 21.26£0.27" 20.91+0.24°
AE 11.28+0.31° 34.81+1.85 41.80+1.75° 45.72+2.32° 50.24+£2.21°

" See the legend of Table 1.
? Each values are mean+SD (n=3).

? In a row, means followed by the same superscript are not significantly different at p<0.05 by Duncan's multiple range test.
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Table 6, Texture profile analysis of Seolgidaok added with radish leaf powder during storage at 20+1°C

Sarnples])

Control

RL3

RL6

RL9

RL12

2.667.74435.822
5.669.70+41.57"
8.748.54+63.10°
10.763.86+43.68"

2546.96+30.89"
5190.57+68.38"
7305.29+17.48"
8892.14+7.59"

2455.23+13.83¢

4849.63+133.87°

6688.69+14.52°
7509.95+18.78°

2425.82+11.58%

4247.16+65.57°
6118.39+26.12¢
7159.16+38.21¢

2403.73+12.99°
3582.76+30.03°
5531.53+64.70°
6254.62+14.20°

956.60+3.03"
2971.93+2.27°
4981.69+0.34"
9815.31+0.52"

907.33+3.24°
2790.78+2.17°
3608.75+1.36
6232.15+0.15°

937.96+1.91°
2038.25+0.88°
3593.35£0.91°
5329.50+0.64°

810.67+1.35°
966.96+1.19°
1803.03+0.84"
1322.79+1.84°

727.97+1.14°
912.96+0.16°
1625.70+1.36°
1335.91+0.80"

Texture Storage times
parameters (days)
0
1
Hardness
Chewiness
Gumminess

784.43+2.77"
1695.36+0.98"
2038.84+1.53"
4607.33+11.62°

787.85£16.18"
1240.52+1.03¢
1579.06+1.03¢
2108.69+2.50°

899.53+17.97°
1340.23+1.50°
1772.89+2.24°
2472.12+3.60°

719.18+1.07°
815.55+1.61°
1267.99+1.77°
1463.78+2.49"

584.62+3.40°
819.46221.40°
1274.92+8.20°
1393.75+84.82¢

N —m O|W N = OlW N = OW N = OW N —= OlWwW N

0.71£0.01° 0.69+0.01° 0.68+0.01° 0.59+0.02° 0.59+0.01°
’ 0.48+0.01° 0.47+0.01° 0.48+0.01° 0.35+0.01° 0.30+0.01°
Cohesiveness b R . b b
0.22+0.02 0.21£0.02 0.25+0.02 0.23+0.01 0.23+0.01
0.18+0.01° 0.18+0.01° 0.23+0.03° 0.14+0.01° 0.1240.01°
-190.74+0.73¢ -96.77+0.49° -100.09+0.12¢ -90.57+0.39° -72.89+0.85°
. -11.35+0.42° -9.91£0.09" -13.48+0.41° -12.8940.13° 41.12+0.26°
Adhesiveness . b . . .
-8.09+0.10 6.31+0.08 12.48+0.45 13.41£0.37 -9.09+0.84
3.82+0.04° 9.68+0.27° 16.100.08° 17.15+0.05° 0.82+0.09¢
0.83+0.01° 0.87+0.01° 0.81+0.01° 0.76+0.01° 0.73+0.01¢
o 0.78+0.02° 0.810.01° 0.78+0.01° 0.80+0.01%° 0.69+0.01°
Springiness od . be b d
0.67+0.01 0.79+0.01 0.710.01 0.74+0.01 0.66+0.03
3 0.41£0.01° 0.57+0.01° 0.54+0.01° 0.524+0.01° 0.47+0.01°

D See the legend of Table 1.

* Each values are mean+SD (n=3).
? In a row, means followed by the same superscript are not significantly different at p<0.05 by Duncan's multiple range test.
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Table 7, Gelatinization properties of Seolgidaeok added with radish leaf powder

Samplesl)
Control RL3 RL6 RL9 RL12
Initial pasting temperature (°C) 68.58+0.87" 68.56:0.12° 70.80+0.53° 71.28+0.04° 73.59+0.14°
Peak viscosity (B.U.) 370.38+0.31° 330.50+0.05° 290.88+0.06" 310.50+0.01° 290.96+0.24*
Hot paste viscosity (B.U.) 170.25+0.12° 150.380.64" 130.80+0.05° 120.25+0.24° 120.30+0.71°
Breakdown (B.U.) 210.42+0.13° 180.59+0.12° 170.80+0.53™ 150.88+0.06° 140.50+0.05°
Cold paste viscosity (B.U.) 310.12+0.42° 270.83+0.08™ 280.77+0.62" 250.20+0.62° 240.69+0.71°
Setback (B.U.) -50.38+1.12° -70.31£0.77° -70.38+0.51° -60.15+0.63" -60.50+0.76"

D See the legand of Table 1.
? Each values are mean+SD (n=3).

? In a row, means followed by the same superscript are not significantly different at p<0.05 by Duncan's multiple range test.
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Table 8, Sensory characteristics of Seolgiddeok added with radish leaf powder

1)
It Samples
ems
Control RL3 RL6 RL9 RL12

Color 4.00+1.05”% 5.60+0.51° 4.20+1.03° 2.000.94° 1.90+0.73°
Flavor 4.00+1.24° 5.20+0.78" 430+1.15® 2.20+1.03° 1.80+0.88¢
Softness 3.80+0.63" 5.30+1.08 5.20+0.91° 420+1.23° 2.20+0.78°
Chewiness 4.00+1.24° 5.40£0.99° 4.90+0.94° 4.10+1.19° 2.10+0.78°
Overall acceptability 4.70+1.16™ 5.40£0.69° 5.10£0.94° 3.30+1.04° 1.600.70°

" See the legend of Table 1.
? Each values are mean+SD (n=3).

? In a row, means followed by the same superscript are not significantly different at p<0.05 by Duncan's multiple range test.
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