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pH, Acidity, Color, Amino Acids, Reducing Sugars, Total Sugars, and Alcohol
in Puffed Millet Powder Containing Millet 7akju during Fermentation

Ji Young Kim and Young Hyoun Yi*
Food Science & Technology Department, Seoul National University of Science and Technology

Abstract The pH, acidity, color, amino acid, reducing sugar, total sugar, and alcohol contents of puffed millet powder
supplemented with different concentrations of millet zakju were investigated during 10 days of fermentation. The pH
ranged from 4.06 to 4.58 at day 1 but decreased drastically to 3.55-3.64 at day 2. With the exception of day 1, a higher
pH was observed with a higher concentration of puffed millet powder (p<0.05). Acidity tended to increase quickly over
time, especially for the 0% sample after day 4 (p<0.05). The sudden increase of acidity at day 2 agreed with the pH
decrease. A lower concentration of puffed millet powder resulted in a greater Hunter “L” value (p<0.05) and tended to
show lower Hunter “a” and higher Hunter “b” values on the same day. Amino acids increased over time, and a higher
concentration of puffed millet powder resulted in lower amino acid content on the same day after day 3 (p<0.05). After
a rapid reduction in reducing sugar on day 2 (p<0.05), minimal differences were observed in the samples after day 4. The
75% puffed millet powder sample showed the highest reducing sugar content, except on days 8 and 9 (p<0.05). Total
sugars decreased rapidly by day 3, and then either remained unchanged or decreased after day 4. Higher alcohol
concentrations were observed with higher concentrations of puffed millet powder, except on day 1 (p<0.05).
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Table 1. pH of millet zakju with 0, 25, 50 and 75% of puffed
millet powder during fermentation at 25°C">?
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Table 3. Hunter color value of millet zakju with 0, 25, 50 and
75% of puffed millet powder during fermentation at 25°C"»%

Puffed millet powder (%)

Puffed millet powder (%)

Day Color Day
0 25 50 75 0 25 50 75
1 4.06™ 4,587 4318 4.17¢ 1 66.03A4 61.858¢ 61.12¢ 59.13Pf
2 3.5880 3.55 3.578¢ 3.644" 2 71.06%%*  67.99% 66.79< 64.10"°
3 3.54¢ 3.615 3.625f 3.70%¢ 3 71.134%  67.95% 66.29° 63.03%
4 3.58% 3.60 3.66% 3.74M 4 71.92% 68.18%° 65.66 62.892°
5 3.58P° 3.70% 3.74% 3.87%¢ L 5 70.87%° 67.5584 65.62¢ 62.06™
6 3.57°° 3.69¢ 3.718 3.814d (Lightness) 6 70.934° 67.09%¢ 65.07 61.38™
7 3.48" 3.65% 3.68% 3.78%¢ 7 71274 67.328¢ 65.13% 61.01"
8 3.51> 3.67% 3.718 3.814d 8 70.90%° 67.938¢ 65.13% 61.54™
9 3.51> 3.72¢ 3.79% 3.90"° 9 70.934° 67.86" 65.26% 61.37™
10 3.48" 3.70% 3.78% 3.89%° 10 71.68% 68.458 65.58 61.37™
;:AE&(]:Jh number is a mean of 5 observations. 1 0.63" 0.717° 0.238%¢ 0.285¢
Means within a row not followed by the same letter are Che Ab Cc Bd
significantly different (p<0.05) 2 0‘33])3 0'73Ba 0'36Cb 0‘60Ab
Sabedefighhfeans within a column not followed by the same letter are 3 0.58 1.05 0.82 117
significantly different (p<0.05) 4 0.68% 1.19% 1.04% 1.47%
a 5 0.31¢ 0.478% 0.35¢ 0.774¢
Table 2. Lactic acid (%) of millet fakju with 0, 25, 50 and 75% of (Redness) 6 0.428° 0.555¢ 0.438¢ 0.824¢
puffed millet powder during fermentation at 25°C"> 7 028%  (.48% 0395 0.78%¢
b Puffed millet powder (%) 8 0.12¢ 0.48"¢ 0.318¢  0.61M
a Bed Abc Be Ad
y 0 25 50 75 9 0.20 0.59 0.20 . 0.52 .
1 0330 033 0485 056 10 -0.41P 0.14M -0.21¢ -0.045f
2 0'92Bh 0.94Bg 1.08Ac l.loAa 1 2009Ad 18.1681l 1570Cf 1506])l
: . : : Aa Ac Bbc Be
3 0.98Cg 0.96Cg 1 .OzBd 1 .04Acd 2 20.91Aab 2 1 .09Ad 1909Cb 1895Bb
4 1 .04Af 1 .OOBf l .02Ad 1 .OOBE 3 20.64Bab 20.84ACd 19.23[)a 19.48(,3
5 1.17Ae 1.0938 1.07Bc 1.04(‘cd 4 2086 2104 1961 2014
6 1 27Ad 1 17Bd 1 12Cb 1 04Dcd b 5 20.65Aab 2027Be 1899[)L 1948Cb
’ : : ! Acd Bf De cd
7 1367 1198 1.14<® 1,020 (Yellowness) 6 20.23Ae 19.83Ag 18.11 . 18.74Bf
8 1.45Ab 1.29Bb 1.21(‘11 1.07Db 7 1941 1956 ) 1850 1821
9 1.47Ab 1.26BC 1.19(‘11 1.06Dbc 8 19.67Be 2001m 1836Cd 17.86[)]]
10 1.67Aa 1.37Ba 1.22(‘11 11 lDa 9 20.48BbC 2132Ab 19 12Cbc 1848[)e
10 20.07% 2167  19.16*  18.05"®

DEach number is a mean of 4 observations.

DABCDNeans within a row not followed by the same letter are
significantly different (p<0.05)

Sabedefghihfeans within a column not followed by the same letter are
significantly different (p<0.05)
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DEach number is a mean of 5 observations.

DABCDMeans within a row not followed by the same letter are
significantly different (p<0.05)
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Table 4. Amino acid (%) of millet takju with 0, 25, 50 and 75% of
puffed millet powder during fermentation at 25°C">?

Table 5. Reducing sugar(%) of millet zakju with 0, 25, 50 and
75% of puffed millet powder during fermentation at 25°C"»%

Puffed millet powder (%)

Puffed millet powder (%)

Day Day
0 25 50 75 0 25 50 75

1 0.16" 0.16" 0.13% 0.16% 1 7.40 8.77% 12318 12.624
2 0.194" 0.174Fi 0.16™ 0.16" 2 1.68™ 2.15% 2.75% 3.39%
3 0.23%¢ 0.20% 0.20%" 0.208" 3 1.40% 1.67% 1.73% 2.03%¢
4 0.30%" 0.26" 0.25%¢ 0.25% 4 1.306 1.31¢ 1.35% 1.50%
5 0.32% 0.295 0.295f 0.275° 5 1.36" 1.29% 1.29% 1.30%%
6 0.374 0.3748¢ 0.36°¢ 0.35% 6 1.36" 1.33%¢ 1.31% 1.35%%
7 0.45% 0.43% 0.41¢ 0.40% 7 1.2958¢ 1.30"% 1.31% 1.43%%
8 0.474 0.46 0.43" 0.43" 8 1.24¢ 1.5284 2.33%¢ 1.465%
9 0.534 0.524 0.49%° 0.47% 9 1.35% 1.34%¢ 1.29"% 1.315f

10 0.624 0.59"% 0.55% 0.52 10 1.287% 1.27% 1.28% 1.26%¢

DEach number is a mean of 4 observations.

DABCDMeans within a row not followed by the same letter are
significantly different (p<0.05)

Sabedefighhfeans within a column not followed by the same letter are
significantly different (p<0.05)
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DEach number is a mean of 5 observations.
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Table 6. Total sugar (%) of millet zakju with 0, 25, 50 and 75% of
puffed millet powder during fermentation at 25°C">?

Puffed millet powder (%)

Day
0 25 50 75
1 10.36™ 14.11¢ 22.835 26.73%
2 2.49P 4,69 7.74" 11.68"
3 2.18" 2.39% 3.17% 4.62%¢
4 1.92¢ 2.348¢ 2475 3.04M
5 2.165 1.97% 23084 2.66M
6 2258 2.10% 22884 2.93M
7 2.00%% 2.03% 2.08" 2.23%¢
8 2.02¢% 2.42%¢ 22884 2.158¢
9 2,065 2.15% 2.024¢ 2.05%¢
10 2,137 1.95% 2,150 2.00%

YEach number is a mean of 5 observations.

DABCDMeans within a row not followed by the same letter are
significantly different (p<0.05)

JbedeNfeans within a column not followed by the same letter are
significantly different (p<0.05)

Table 7. Alcohol (%) of millet takju with 0, 25, 50 and 75% of
puffed millet powder during fermentation at 25°C">

Puffed millet powder (%)

Day
0 25 50 75
1 0.95¢ 0.7¢f 1.0% 1.2
2 6.9™ 7.7% 8.7% 9.6"
3 7.3 9.1% 10.3% 11.3M
4 7.6™ 9.7% 10.7% 12.1%¢
5 7.8 9.8¢ 11.1% 12.4"°
6 7.8 9.9 10.95 12,580
7 7.9Pa® 9.9 10.9%° 12.6*
8 8.0™ 9.8¢ 10.7% 12.4"°
9 7.6™ 9.4% 10.4% 12,580
10 7.5 9.4% 10.4% 12.6*

DEach number is a mean of 4 observations.

DABCDNeans within a row not followed by the same letter are
significantly different (p<0.05)

Sabedef\feans within a column not followed by the same letter are
significantly different (p<0.05)
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