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Abstract

The objective of this study was to manufacture three kinds of domestic sweet potato Makgeolli using a mixture design
and an optimization technique. The effects of four different manufacture methods, such as simultaneous saccharification and
fermentation (SSF) with or without malt and separate hydrolysis and fermentation (SHF) with or without malt were
determined. The SSF methods of Makgeolli produced higher alcohol content than that of SHF methods. The sensory score
was not influenced by different making methods. Fourteen experimental points were selected, and rice (10~50%), sweet
potato (10~50%) and water (40 ~60%) were chosen as independent variables. The measured responses were sensory preference,
total polyphenol content, and DPPH radical scavenging activities. The ratio of the optimum sweet potato Makgeolli mixture
formulation was developed as 15.11 (rice): 44.89 (sweet potato): 40 (water) using the optimization technique. The desirability
of the optimum mixture formulation was 0.839. Yellow sweet potato Makgeolli using the optimum mixture formulation
produced higher soluble sugar content compared to others. Regular sweet potato Makgeolli produced higher pH. The purple
sweet potato Makgeolli’s total polyphenol content and DPPH radical scavenging activity were measured to be the highest
at 771.91£1.42 mg GAE/ L, 131.55+4.03%.
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Table 1. Effect of different manufacturing method on
characteristics of sweet potato and rice Makgeolli

Characteristics Sensory test
Sample”  Soluble Alcohol
' sugar (°Brix) content (%) Aroma Taste
SSF 6.5 13.0° 57+0.8° 4.6+1.2°
SSFM 6.3 13.4¢ 54406  4.8+0.6°
SHF 8.5¢ 11.4° 59+1.0° 41409
SHFM 7.0° 12.4° 53+12°  4.5+0.6%

Y SSF: Makgeolli using simultaneous saccharification and fermentation
method without malt, SSFM: Makgeolli using simultaneous saccharifi-
cation and fermentation method with malt, SHF: Makgeolli using
separate hydrolysis and fermentation method without malt, SHFM:
Makgeolli using separate hydrolysis and fermentation method with
malt. ? Values are significantly different at 5% level by Duncan’s

multiple range test.
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Table 2. Quality characteristics of Makgeolli produced
with rice, sweet potato, and water using a modified distance

design
Factor Response
Sweet Total DPPH
Run  Rice W Water Pre- polyphenol  radical
potato .
(%) %) (%)  ference contents scavenging
o (mg GAE/ ) activity(%)
1 4999 10.00 40.01 497 248.76 18.76
2 1000 40.14 4986 4.90 416.33 37.98
3 2938 2002 50.60 535 339.00 25.79
4 3975 1235 4790 5.11 261.89 20.86
5 2940 1060 60.00 4.60 253.84 20.56
6 1035 2965 60.00 5.82 349.67 28.84
7 2940 1060 60.00 4.70 270.54 20.54
8 4999 10.00 4001 5.10 249.33 18.86
9 10.00 5000 40.00 523 440.78 42.62

10 2237 37.63 40.00 6.14 390.89 32.40
11 3666 2334 40.00 4.80 348.27 28.53
12 1984 30.16 50.00 642 387.44 30.18
132003 1997 6000 523 336.33 23.80
14 10.00 50.00 40.00 521 443.78 42.70
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Table 3. Analysis of selected models and regression of polynomial equation for 3 responses

Prob>F . . 1)
Response Model  Prob>F (Lack of fit tests) Equation in term of pseudo component
. 5.04A+5.18B—8.41C+1.66AB+24.91AC+29.14BC—24.05ABC—9.9AB(A—
Preference Cubic  0.1051 0.0029 B)— 10.57AC(A—C)— 22.51BC(B—C)
Total polyphenol Cubic  0.0519 0.0856 249.11A+442.43B+230C+100.88AB+62.41 AC+54.26BC+769.74ABC+169.06A
content . ’ ' B(A—B)—256.44AC(A—C)+164.53BC(B—C)
DPPH radical Cubic 0.005 01573 18.83A+42.63B—176.86C—11.50AB+413AC+371.81BC—502.32ABC+

scavenging activity

3.42AB(A—B)—2654AC(A—C)—227.45BC(B—C)

D A: rice, B: sweet potato, C: water.
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Fig. 1. Trace plot describing the effect of rice, sweet
potato and Water on preference (1), total polyphenol
contents (IT ), DPPH radical scavenger activities (Il). A:
rice, B: sweet potato, C: water.
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Table 4. Optimum constraint values obtained using a
numerical optimization method

Solution of

Constraint name Goal . L
numerical optimization
Rice in range 15.11%
Sweet potato in range 44.89%
Water in range 40.00%
Preference max. 6.17
Total polyphenol max. 414.94 ng GAE/
content
DPPH radical max. 38.02%

scavenging activities

[ Prediction
]

50.00 10.00 80.00
B: sweet potato C: water

Desirability

Fig. 2. Contour plot for the desirability of the optimum
result.
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Table. 5. The characteristics of optimized several sweet
potato Makgeolli

Characteristics Sample”
SM PSM YSM
Alcohol contents (%) 5.63 5.53° 5.83°
pH 4.01° 3.83° 3.87°
Acidity (%) 0.65 0.84° 0.82°
Soluble sugar (°Brix) 6.50° 6.30° 7.10°

Total polyphenol
content (mg GAE/ {)

DPPH free radical
scavenging activity(%)

421.73+1.98" 771.91+1.42° 605.47+5.26°

42.09+1.03" 131.55+4.03° 88.86+2.53°

D SM: normal sweet potato Makgeolli, PSM: purple sweet potato
Makgeolli, YSM: yellow sweet potato Makgeolli. ® Values are
significantly different at 5% level by Duncan’s multiple range test.
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