1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. 'Food Preserv.

121 (6}, 908-916 %2014& )

| http://dx.doi.org/10.11002/kjfp.2014.21.6.908

9 LEPIRMEHYLEUY

The Korean Society of Food Preservation

Effect of varying the amount of water added on the characteristics of
mash fermented using modified Nuruk for distilled-Soju production

Han-Seok Choi*, Eu—-Gene Kim, Ji-Eun Kang, Ji-Ho Choi, Soo-Hwan Yeo,
Seok—Tae Jeong
Fermented Food Science Division, National Academy of Agricultural Science, RDA Wanju 563-851, Korea

I8 B Ve RoR West SRA £&FE 52 §Y njxl= g

H3H« - P73 - AL
b(l):TT__Jqéi-l =2l =
oo H o

Abstract

This study was conducted to investigate the effects of varying the amount of water added on the characteristics
of mash fermented using modified Nuruk for distilled-Soju production. As the amount of water added to the mash
increased from 120 to 300%, the pH dropped from 4.6 to 4.2, resulting in reductions in the acidity from 6.0 to
5.2, in the amino acid level from 6.0 to 4.2, and in the soluble-solid content from 18.4 to 7.4 °Brix. The alcohol
concentration of the mash was highest at 17.6% when 150% water was added, while the alcohol yield showed
water-content-dependent increases of 59.7, 74.5, 80.8, 82.8, 89.4, and 90.6% with 120, 150, 180, 200, 250, and
300% water added, respectively. The values of the organic-acid content in the mash were 207.85, 222.38, 222.06,
204.56, 194.34, and 204.34 mg/100 mL, showing the highest values when 150 and 180% water was added. The
total amino-acid content showed water-content-dependent decreases at 474.60, 317.32, 241.89, 244.51, 189.00, and
208.12 mg/100 mL, with arginine, alanine, glutamic acid, glycine, isoleucine, leucine, lysine, phenylalanine, proline,
serine, tyrosine, and valine as the major components. The concentrations of isobutanol, isoamyl alcohol, 1-propanol,
and 2-phenylalcohol were 154.88~182.62, 320.59~394.47, 91.50~170.91, and 108.93~144.26 ppm, respectively, while
ethyl acetate, acetaldehyde, furfural, and butyric acid were also detected.
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Table 1. Changes in basic components of mash based on amount
of water added

Amount of water (%) pH A(frll(]idl;y aciﬁi‘gm%glL) SO]?%%;)O lid
120 46:02°  60£05" 6008 18413
150 45:00° 5500 45504 132820
180 45501 55:04"  31£03"  112:04"
200 44501 51£12°  33£05°  95:08"
250 42:00"  49:02°  23:05°  86:0.1°
300 42:00"  52¢03"  25:07°  74:0.1°

Values represent means+standard deviations.
Within-the-column values indicated by lowercase letters (a-c) are significantly different
$<0.05).
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Fig. 1. Changes in alcohol content (Hl) and alcohol yield (@) of
mash based on amount of water added.
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4.01~19.02 mg/100 mLe] FHFoZ ERGEO M oxalic,
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Table 2. Changes in organic acid content of mash based on varying amount of water added

Organic acid concentration (mg/100 mL)

Compounds

120% 150% 200% 250% 300%
Oxalic nd. nd. nd. nd. nd.
Citric nd’ 11.520.79" 1154052 10.97£1.66" 10.00+2.48" 11.4840.56"
Tartaric nd. nd. nd. nd. nd.
Malic 35.87£0.37" 40.80+4.02° 37.72£1.95" 34.05+8.88" 29.81£4.21" 37.64%15.39"
Succinic 91.71£6.70" 87.95+1.37" 88.34x5.00" 82.80+2.46" 80.53£3.91° 77.68=4.47"
Fumaric nd. nd. nd. nd. nd.
Lactic 61.25+13.44° 75.70+1.44° 80.24+0.01° 72.105.79" 69.99+1.63" 71.06+8.39"
Formic nd. nd. nd. nd. nd.
Acetic 19.02415.50" 6.413.36" 4.2242,09" 4.64+0.85" 4011.16' 6.52+0.08"
Pyroglutamic nd. nd. nd. nd. nd.
Total 207.85£5.01° 222.38+8.10° 222.06+0.43" 204.56+19.65" 194.34+1.71° 204.37£27.75°

n.d. means not detected.
Values represent meanststandard deviations.

Within-the-column values indicated by lowercase letters (a,b) are significantly different (p<0.05).
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Table 3. Changes in free amino acid content of mash based on varying amount of water added

913

Free amino acid concentration (mg/100 mL)

Compounds
120% 150% 180% 200% 250% 300%

Alanine 52.74(11.1) 33.44(10.5) 24.38(10.1) 24.20( 9.9) 19.62(10.4) 24.33(11.7)
Ammonia 2.93( 0.6) 223(0.7) 2.00( 0.8) 1.99( 0.8) 1.74( 0.9) 1.60( 0.8)
Anserine nd. nd. nd. 0.85( 0.3) nd. nd.
Arginine 62.76(13.2) 42.79(13.5) 33.98(14.0) 3230132 26.36(13.9) 21.85(10.5)
Aspartic acid 18.90( 4.0) 9.09( 2.9) 481( 2.0) 549( 22) 3.63( 1.9) 493( 24
a-Aminoadioicacid 244( 05) 225(0.7) 2.14( 09) 1.94( 0. 0.89( 0.5) 1.17( 0.6)
a-Aminobutyricacid 0.24( 0.1) 0.22( 0.1) 1.64( 0.7) 0.44( 02) 0.73( 0.4) 0.18( 0.1)
[3-Alanine 140( 0.3) 1.49( 0.5) 1.54( 0.6) 1.20( 0.5) 1.33( 0.7) 1.38( 0.7)
3-Aminoisobutyricacid 04( 0.2) 6.30( 2.0) 5.80( 24) 325( 13) 2.99( 1.6) 3.59( 1.7)
¥-Aminobutyricacid 6.16( 1.3) 5.74( 1.8) 2.50( 1.0) 3.98( 1.6) 2.09( 1.1) 3.61( 1.7)
Carnosine nd. nd. nd. nd. nd. nd.
Cystathionine 574( 12) 475( 1.5 4.08( 1.7) 4.38( 1.8) 3.61( 1.9) 3.89( 1.9)
Cysteine 9.08( 1.9) 8.56( 2.7) 7.20( 3.0) 3.63( 15) 2.63( 14) 1.83( 0.9
Ethanolamine 0.37( 0.1) 0.26( 0.1) 0.22( 0.1) 0.24( 0.1) 0.12( 0.1) 0.17( 0.1)
Glutamic acid 41.93( 8.8) 26.01( 82) 19.31( 8.0) 21.19( 8.7) 15.01( 7.9) 20.94(10.1)
Glycine 20.31( 4.3) 12.49( 3.9) 8.14( 34) 8.04( 33) 549(29) 545( 2.6)
Histidine 7.58( 1.6) 6.11( 1.9) 4.91( 2.0) 471( 19) 4.12( 22) 3.67( 1.8)
Hydroxylysine nd. nd. nd. nd. nd. nd.
Hydroxyproline nd. nd. nd. nd. nd. nd.
Isoleucine 17.16( 3.6) 1091( 34) 8.14( 34) 9.30( 3.8) 6.56( 3.5) 8.65( 4.2)
Leucine 35.84( 7.6) 21.81( 6.9) 15.57( 64) 17.96( 7.3) 12.51( 6.6) 15.68( 7.5)
Lysine 33.69( 7.1) 2521( 7.9) 20.43( 84) 20.62( 8.4) 16.70( 8.8) 16.63( 8.0)
Methionine 9.18( 1.9) 721( 23) 572( 24) 6.08( 2.5) 4.88( 2.6) 434( 2.0)
1-Methylhistidine nd. nd. nd. nd. nd. nd.
3-Methylhistidine 1.24( 0.3) 0.48( 0.1) nd. nd. 0.28( 0.1) nd.
Ornithine 5.06( 1.1) 222(07) 1.37( 0.6) 1.16( 0.5) 1.06( 0.6) 1.27( 0.6)
Phenylalanine 26.54( 5.6) 1547( 4.9) 11.00( 4.5) 12.27( 5.0) 8.87( 4.7) 10.06( 4.8)
Phosphoethanolamine nd. nd. nd. nd. nd. nd.
Phosphoserine nd. nd. nd. nd. nd. nd.
Proline 24.15( 5.1) 23.46( 74) 21.22( 8.8) 20.81( 8.5) 18.76( 9.9) 17.44( 84)
Sarcosine 0.84( 02) 1.60( 0.5) 1.65( 0.7) 1.59( 0.6) 1.12( 0.6) 0.93( 04)
Serine 22.99( 4.8) 12.51( 39) 7.10( 2.9) 8.27( 34) 4.82( 2.6) 6.93( 33)
Taurine 3.78( 0.8) nd. 3.14( 13) nd. 273( 14) 2.08( 1.0)
Threonine 13.01( 2.7) 6.84( 2.2) 4.05( 1.7) 5.07( 2.1) 3.02( 1.6) 491( 24)
Tyrosine 2428( 5.1) 14.70( 4.6) 10.48( 4.3) 11.39( 4.7) 8.58( 4.5) 9.20( 44)
Typtophan nd nd. n.d. nd. nd. 0.45( 02)
Urea 0.36( 0.1) 041( 0.1) 0.48( 02) 0.33( 0.1) 0.44( 02) 0.24( 0.1)
Valine 22.86( 4.8) 12.75( 4.0) 8.91( 3.7) 11.86( 4.8) 8.31( 44) 10.70( 5.1)
Total 474.60 31732 241.89 24451 189.00 208.12

nd. means not detected.

The numbers in parentheses indicate the percentage distribution of each compound.
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Table 4. Changes in volatile, aromatic compound content of mash based on varying amounts of water added

Volatile compounds concentration (ppm)

Compounds

120% 150% 180% 200% 250% 300%
Methanol nd. nd. nd. nd. nd. nd.
n-Butanol nd. nd. nd. nd. nd. nd.
2-Butanol nd. nd. nd. nd. nd. nd.
Iso-butanol 118.23 174.98 182.62 155.01 161.64 154.88
Iso-amylalcohol 346.18 389.22 39437 351.59 339.54 320.59
n-Hexanol nd. nd. nd. nd. nd. nd.
1-Propanol 91.50 163.71 168.17 17091 11922 93.42
2-Phenylethanol 108.93 135.84 138.50 144.26 135.32 135.40
Ethyl acetate 233.46 11441 57.19 48.11 55.24 5228
Ethyl carproate nd. nd. nd. nd. nd. nd.
Ethyl caprylate nd. nd. nd. nd. nd. nd.
Ethyl caprate 112 492 329 228 1.56 nd.
Isoamyl acetate nd. nd. nd. nd. nd. nd.
Acetaldehyde 267.67 164.63 90.28 72.39 79.76 82.28
Furfral 115 131 0.73 nd. nd. nd.
Butyric acid 185.81 114.62 88.17 7111 nd. nd.
Total 1354.05 1263.64 112331 1015.66 89227 838.85

n.d. means not detected.
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A= ethyl caprate= 7}=&l w2} 0~4.92 ppme] EXE
Hola 9ilom, 150% 7krT-ollA Hoh s Hekd
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47 F5E 150%94 17.6%= 7H =gk 432
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ol SjEA R SIS el F7 FRE 242
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