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Abstract

This study was performed to confirm of characteristics of Sulgidduk containing different amounts of black garlic extract:
0% (TO0), 1% (T1), 5% (T5), 10% (T10) or 15% (T15). Samples were analyzed for their physicochemical characteristics
and antioxidant activities. According to the results, increasing the level of black garlic extract in the formulation caused
the moisture contents of the sample to decrease (38.66~36.79%). Additionally, the L value decreased while the a and b
values increased as the contents of black garlic extract in sample increased. Analysis of the texture of Sulgidduk con-
taining different amounts of black garlic extract, found that hardness, gumminess, and adhesiveness decreased, whereas
springiness increased; cohesiveness and chewiness did not significantly change. The antioxidant activities of Sulgidduk
containing different amounts of black garlic extract were evaluated by measuring 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and, 2,2'-azino-bis-3-ethylbenzthiazoline-6-sulfonic acid (ABTS) radical scavenging activities. In these assays,
the Sulgidduk containing different amounts of black garlic extract presented significant radical scavenging activities in a

dose-dependent manner.
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Table 1. Formulas for Sulgidduk with black garlic extract

Ingredient TO T1 TS5 T10 TI15
Rice flour(g) 600 600 600 600 600
Sugar(g) 60 60 60 60 60
Salt(g) 6 6 6 6 6
Water(mL) 90 84 60 30

Black garlic extrac(mL) 0 6 30 60 90
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Table 2. Operation condition of texture analyser

Mode Parameter
Pre-test speed(mm/s) 1.0
Test speed(mm/s) 2.0
Post-test speed(mm/s) 5.0
Distance(mm/s) 5.0
Time(s) 2.0
Tigger force(g) 50.0
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Table 3. pH, acidity, sugar content, browning intensity and total
phenol of black garlic extract

Acidity Sugar content Browning intensity Total phenol
(%) (Brix%) (O.D. value) (mg/100 g)

4.28+0.0170.05+0.01 10.90+0.00 0.18+0.01 67.24+1.00
b Mean+SD(n=3)

pH
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Table 4. Moisture content of Sulgidduk prepared with different
amount of black garlic extract

Table 5. Color value of Sulgidduk prepared with different
amount of black garlic extract

Sample code” Moisture content(%)
TO 38.66+0.022¢
Tl 38.3240.30%
T5 37.83+0.25%
T10 37.49+0.45°
T15 36.79+0.13°

" Refer to Table 1

2 Mean+SD(n=3)

“ Means with different superscripts in the same column are signi-
ficantly different at a=0.05.
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TO 785942317 -1.19+0.20" 6.390.65
Tl 76.98+3.65° -0.47+0.28° 10.56=1.84°
T5 70.56+2.22° 1.45+0.52° 19.05+1.80°
T10 67.83+1.38° 4.5240.59° 26.2240.57°
T15 62.2242.12° 6.11£0.84° 27.60+1.15°

U Refer to Table 1
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"4 Means with different superscripts in the same column are sig-
nificantly different at o=0.05.
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Table 6. Texture properties of sulgidduk prepared with different amount of black garlic extract

Sample code” Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
TO 133.78+11.45 -528.74+53.16" 0.66+0.02° 46.03+3.36" 69.92+5.16° 0.54+0.04°
Tl 126.57+£14.42° -448.63+32.47° 0.70+0.07" 46.03+4.92" 66.80+3.81° 0.53+0.03"
TS 111.13£7.21° -431.94+46.73 0.74+0.08" 45.65+2.82° 60.14+1.70° 0.54+0.02"
T10 97.32+15.32" -357.82+45.38° 0.91+0.04° 45.92+1.64° 55.3244.50° 0.53+0.03"
T15 93.23+6.90° -296.67+29.66" 0.92+0.04° 45.83£2.77° 48.00+3.34° 0.53+£0.03"

Y Refer to Table 1
? Mean+SD (n=10)

“Means with different superscripts in the same column are significantly different at a=0.05.
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Fig. 1. DPPH radical scavenging ability of Sulgidduk prepared
with different amount of black garlic extract.
" Refer to Table 1
“° Means with different superscripts in the same column
are significantly different at o=0.05.
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Sample code’
Fig. 2. ABTs radical scavenging ability of Sulgidduk prepared
with different amount of black garlic extract.
D Refer to Table 1
**Means with different superscripts in the same column
are significantly different at 0=0.05.

ABTs radical
scavenging activity (%)

metmyoglobin 2}HZ-E HAaAT)= 71-olgta & 4 Q)
THRe R 5 1999).
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Table 7. Sensory evaluation of Sulgidduk prepared with different amount of black garlic extract

Sample code” Taste Softness Color Flavor Overall acceptability
0 3.60+0.507" 2.48+0.50" 3.00+0.57° 4.88+0.52° 4.56+0.65°
Tl 3.16+0.62" 2.64+0.48a° 2.16+0.62° 4.56+0.91° 3.00+0.707"
T5 5.44+1.35° 4.24+0.92" 3.48+0.50° 3.24+0.72° 4.96+0.78°
T10 4.96+0.84° 3.5240.96" 4.32+0.85 2.64+0.70° 5.72+0.89°
T15 2.68+0.98" 3.04+0.84° 2.88+0.60° 2.24+0.77° 3.80+0.70°

) Refer to Table 1
? Mean+SD(n=25)

“d Means with different superscripts in the same column are significantly different at 0=0.05.
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