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Abstract

Aspergillus oryzae 83-10 (AO) was inoculated in a wheat pellet with different concentrations of raw materials
to produce Nuruk. The sterilized raw material (S) was found to be stable in the production of pellet-Nuruk and
was suitable for the production of high enzyme power; high enzyme activity was obtained after fermentation for
32 h. The characteristics of pellet-Nuruk were investigated and the brewing characteristics were compared with
those of the commercial SongHak (SH) Nuruk. The enzyme activities (dry base, unit/g) of S-AO (sterilized material
and inoculated with A. oryzae) pellet-Nuruk (32 h culture) and the commercial SH Nuruk were compared. The
activities of glucoamylase, a-amylase, and acidic carboxypeptidase were significantly higher in S-AO Nuruk. In
terms of brewing characteristics, the soluble solid (°Brix) and total acid (%) were significantly higher in the SH
mesh, and the amino acid content and alcohol content (%) were significantly higher in the S-AO mesh. The amount
of Nuruk added for yakju fermentation was set at 30 unit/g x g of rice weight based on the glucoamylase activity.
The enzymatic activity immediately after preparation was 26.69 unit/mL and 17.58 wnit/mL for S-AO and SH,
respectively. Based on these results, preparing pellet-type Nuruk should considerably save fermentation time compared

with traditional Nuruk products.
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Properties of Yakju and pellet Muruk inoculated with Aspergillus oryzae 723
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Fig. 1. Preparation procedure of Yakju.
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Table 1. Changes in enzyme activities of pellet-type Nuruk by different material conditions during fermentation

(units: unit/g)

Culture time Glucoamylase a-Amylase Acidic carboxypeptidase

L) s N S N N N

0 ND? ND ND

8 0.2320.05% 4474041 2.29+0.16* 13.0240.05 549.07+20.53" 274.67+30.40°

16 10.36+0.71™ 6.34%167" 48.56+0.19" 24.97+0.22° 1,231.13+0.49 502.50+12.87"

24 109.8920.87 128.96£0.44" 143342267 97.78+0.06™ 2,115.0133.46 1656.85+147.39"

k) 32591+1.02° 141442043 421.26£1.16" 189.8:0.14! 3,803.82£10.39° 2577.1422.57"

40 193.09+1.63 195.57+1.05' 258.35+4.54" 229.3540.15" 4,366.5516.18° 3,133.26£100.55"

48 213.65+1.83" 232.67+1.30¢ 302.71+1.69° 240.86+0.76} 4,568.6788.92" 2,691.18+52.80°

56 300.89+2.98¢ 244.98+0.98° 277244151 195.15%1.49' 4,129.89+20.51¢ 2,232.34+155.98'

64 319.90+2.93 236.68+0.95" 293.8842.55° 184.65+1.32¢ 4247.1243047 2,494.97+24.79"

n 294.19+3.87° 232.3240.93 271.02£1.9%° 183.16£1.35" 4,082.36+39.18° 2,329.99+63.18'

1)S, sterilized pellet; N, nonsterilized pellet.

IND not detected.

IWalues represent meansSD and values with different superscripts in the columns of same enzyme activity are significantly different at p<0.05.
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Table 2. General components of pellet-type Nuruk by different material conditions during fermentation

c ) H Acidity Amino acidity Water content
ultu(r}i:) time p (mL) (mL) (%)
s N S S N S N
0 6.31:0,03% 5.84+0,03% 0470.05 0.62+0.01° 041002 0.36:0.03 33.430.10° 33.430.10°
8 6.18:0.07° 5.30.010° 0.39:0.03 1.12:0.17" 0.2810,05' 0.50:0.03 31.07+1.03 31412103
16 5.71:0.05" 5.18+0.05' 0.65+0.05 1.1920,03%" 0.55+0.03 0.5620.04 30.8520.89" 28.7940.13
24 5.61£0,03¢" 5.4120,03 1.20£0,05% 1.5240,05% 1470,05' 1.56£0,05" 24.84+1.18° 28.03£0.51°
9) 5.78+0.05% 5.510.05' 1.26+0.03% 135:007° 2.120.05¢ 1,770,038 24.38+0.86 25.10+0.89°
40 5.830,05 5.55+0.10" 1.48+0.05° 1.370.05" 2.35+0.06" 2.0720.05" 2.17+1.18" 22.90+1.00°
48 5.830,03 5.770.05% 1.50+0.04° 1.29+0.03% 3,0840.05" 2.1840.05° 20.28+0.788 20.93+1.03%
56 5.9120,05° 5.67+0.03% 1631003 1.68:0.05" 2.95:0,03 2.52+0,02° 18.55+1.18" 19.62+1.18%
64 5.9240.10° 5.83+0,04% 1.6220,04™ 1742005 2.30:0,01° 2.56+0.03° 15.9920.13' 16.37£0.51°
) 5.72+0.04" 5.82+0,05% 1562001 1721002 21420017 2.50+0.03° 11.5620.50¢ 1423055

1’S, sterilized pellet; N, nonsterilized pellet.

MValues represent means+SD and values with different superscripts in the columns of same component are significantly different at p<0.05.
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Table 3. Enzyme activities and general components of pellet-type Nuruk and commercial Nuruk

unifg©- & SH F=2] 75.12 wnifghth 568 =& kS YEl

Enzyme activities (unit/g)

Nuru” Gluco Acidic pH ‘}iﬁ,ﬁy Am(?nﬁddjty M?%“
-amylase a-Amylase carboxype-ptidase
S-A0 32591+1.027" 421.26£1.16™ 3,803.8£104™ 5.78£0.05 0.11£0.00 2.1240.05 2439+0.77"
SH 297.44£1.17 75.12+0.36 278.6+4.29 6.3240.04™ 0.26£0.01" 3764003 9.94+0.04
t-value 3175 490,46 542,62 -1323 2200 4492 2901
US-AO, sterile material pellet-type-Airuk inoculate Aspergillus oryzae 83-10 fermented while 32 h; SH, Songhak Mruk; traditional Maruk
DValues are meantSD (n=3).
Ip<0.05, “p<0.01, “*p<0.001.
Table 4. Changes in properties of Yakju prepared with different types of Nuruk during fermentation
Nl Fermezg;e; time solu(‘tgi;:rii(;lids oH Total acid (%) Anﬁrz?nf)cidity AI(C%IOI
0 1562005 5724009 0.02+0.00" 0.21:0,01 ND?
1 18.060.05° 4,07:0.04% 0.18+0.008 1.67:0,01° 3.75£0.26°
A0 3 155£0.17" 3.85:0,02" 049:0,01" 2924007 12.33£0.11°
5 13.6340.15 4.16+0.07° 0.58+0.01° 3.88+0.06° 1553025
7 13.5%0.19¢ 4.40:0,02° 0.53+0,01° 5.18+0.03 17.46%0.50°
9 13.03£0,05" 4.480,03° 0.53+0.00° 5.40£0,10° 17.960.30°
0 1.5020.00' 6.08+0.04' 0.03£0.00" 03420,01 ND
1 18.33£0.05" 4,06:0.05* 0.18+0.00¢ 0.30£0,00 0.9120.10"
- 3 19.460.05° 3.87+0.03" 0.60+0.00° 0.5810,02" 7.16£0.32°
5 17.400.09° 3.98+0.10° 0.70£0.00° 1.10£0.03¢ 8.032.62°
7 15.93020° 3.98+0.02° 0.7120,01° 1.74£0,06% 124£0.69°
9 15.830.05° 4,09+0.02° 0.72+0.01° 1.77£001° 12.66£0.3°

US-AO, sterile material pellet-type-Nuruk inoculate Aspergillus oryzae 83-10 fermented while 32 h; SH, Songhak Airuk traditional Auruk
MValues represent means+SD and values with different superscripts in the columns of same component are significantly different at p<0.05.
IND, not detected.
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Table 5. Changes in enzyme activities of Yakju prepared with different types of Nuruk during fermentation

(units: unit/mL)
Fermented time Glucoamylase a-Amylase Acidic carboxypeptidase
(day) $-A0" SH SH S-AO SH

0 26.97+0.05 17.58:0.17 23.69+0.00° 4.37+0.14 186.8520.07% 105.93£0.65'

1 20.6920.09° 13.650.07" 19.200,04° 3.01:0.02° 153,07£1.73" 221.02£0.32°

3 28.57£0.77° 12.430.09' 18.50£0,03° 7.63:0.05" 115724530 278.52+0.89°

5 27.37+0.04° 16.7520.07" 13.7520.11° 746+0.02¢ 433.8345.16° 641.58+3.51°

7 26.95+0.03° 15.94+0.108 8.2740.05° 5.20£0.11° 1257.67£2.39" 718.66:+4.00°

9 27.87+042° 17.73:0.16° 8.39+0.04° 5.5410.19" 1252743341 726.19+7.80°

US-AO, sterile material pellet-type-Auruk inoculate Aspergillus oryzae 83-10 fermented while 32 h; SH, Songhak Airuk traditional Auruk
MWalues represent meansSD and values with different superscripts in the columns of same enzyme activity are significantly different at p<0.05.
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Table 6. Concentration of organic acids in Yakju by different
types of Nuruk at 9 days of fermentation

Contents Yaku

(mg.%) $-A0" SH

Tartaric 5.90 12.75
Malic 176.27 329
Lactic 336.96 650.72
Acetic 15.68 ND
Citric 7.46 532

Succinic 2.10 3.19

Fumaric 323 7.05
Total 54759 682.32

US-AQ, sterile material pellet-type-Muruk inoculate Aspergillus oryzie 83-10 fermented
while 32 h; SH, Songhak Auruk traditional Muruk
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