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A Study on the Qualitative Properties of Traditional Sake Using Allbanggae
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Abstract

A new sake fermented using a mixture of Aspergillus sp., Rhizopus sp. and yeast (Saccharomyces cer-
evisiae) containing allbanggae was developed in this study. The effects of the allbanggae contents (0~50%)
in the sake on the qualitative and sensory properties and flavor components were investigated. The fermenta-
tion with allbanggae, especially in sake containing 10% allbanggae, showed the highest level of alcohol (15.3~
16.4%), whereas the amount of alcohol decreased with increasing allbanggae contents. Amino acidity in sake
containing 10% and 20% allbanggae indicated the highest levels (0.90~1.209). In addition, it was observed
that the sake containing 10% allbanggae showed the smallest level of reducing sugars, which were increased
with increasing allbanggae ratio. Furthermore, various organic acids in the sake were detected such as citric,
succinic, malic and acetic acids, among which the acetic acid showed the highest amount (160.3+8.0~
253.3+20.3 mg/100 mL). The major amino acids detected in the sakes were alanine, proline, histidine, phenyl-
alanine, lysine and glutamic acid. The sake containing 20% allbanggae indicated the highest amino acids amount
among the allbanggae ratios. Based on these results, it was concluded that the sake containing 20% allbanggae

could be successfully commercialized.
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Table 1. Proximate analysis of allbanggae and rice (unit: %)
Moisture Crude protein Crude fats Carbohydrate Ash
Allbanggae 78.42+3.92" 1.74+0.10 0.06£0.00 18.68+1.31 1.10+0.06
Rice 13.40+0.94 8.02+0.32 1.24+0.10 76.70+4.60 0.64+0.05

"Means+SD (n=3).

Reducing sugar=2(B—M) xN/10

(& N& 44, Be 3AD)

T8

warl g483d €52 10 £ #Astd AFE AHA
(Toyo Nob)Z 33k & 50 mLE # 3} rotary evapo-
rator oA 45°CZ ZE 53t S/FFE 718k 50 mL
2 383 ¥ sep-paks 5 A1A HPLC(Hewlett Packard
1100 series, USA)E X33 0H(18). ¥4 ZA 5 column
© Jon pak KC-8112 AM8-3}4a, flow rate?} mobile phase
= 27} 0.8 mL/min®} 0.1% H3POsS AME3tH o™ de-
tector= RIS T}.

Felofn| it

dart 459 E8S AT Hstd AFE ARA
(Toyo No.b)Z 33 & o3&y 10 mLE 200 mL 33
27} flaskell #H&kar o 7]l 10% TCAEH 60 mLE 715t
oF 187 Fesk & 300 rpmoll A e dS ¢AH FH sk
rotary evaporator Fel Al 40°CHES] 252 ZHES3taL
TCAE 28 29l v A" A8 0.02 N-HCI 10 mL
7bete] &3t & ofn| =4t A4 7] (Amino acid auto

analyzer, Hitachi Model 835)% o]-&3}o] EX135}4tH(18).

LY VMR

WEy dEE 89S 100 mL st E/H7)E o] &35ty
80 mLE W2 o SHRFE 7Fske] 100 mL2 Bg3tS
o} EH9 €8 AE gas chromatography(Hewlett Packard

5890 series IT, USA)E o] &3t EA3IATHIR). 3¢ A
FE2L capillary column(Stabilwax 30 mx0.32 mm)< A}
&3] 23t Columnd] 2=+ 50°Coll A 487 A
3 10°C/min ¥I& 2 100°C7HA] =& £ 10°C/min B &=
210°C7} A Z7}A1Zt}. Injection porte} detection porte] =
& BF 200CE ARt o olFrAe dFS AHEst
At} Injecton volume® flow rate= 242t 1 L9} 30 mL/
min®] At

Table 2. Analysis of brewing water

Ttem Brewing Value of drinking
water water
pH 6.9 58~85
NH;-N (mg/L) None under 0.5
NO3;-N (mg/L) 1.0 under 10
Organic material (mg/L) 1.0 under 10
Fe"' (mg/L) None under 0.3
Mn'" (mg/L) None under 0.3
ClI' (mg/L) 7 under 250
Evaporific residue (mg/L) 94 under 500
Hardness (mg/L) 110 under 300
Odor Odorless Odorless
Color (°) One degree under 5

Uely 27128 #o] 064+0.05%<18] BlE) 11%E =&
Hl &S et =3 &Y Xy gl gF3e
Z+Z} 0.06+0.00%, 1.74+0.10%S 3H#-3t2 Qo] 2o A
SheaF 1.24+£0.10%, S A g3 8.02+0.32%K.TF Sk
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Fig. 1. Changes of pH (A), titratable acidity (B) and amino
acidity (C) during fermentation according to ratio of all-
banggae contents.
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Fig. 2. Changes of reducing sugar (A), alcohol content (B),
and cell number (C) during fermentation according to ratio
of allbanggae contents.
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Table 3. Contents of organic acids after fermentation regarding ratio of allbanggae
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= Table 49} 2ot W70 &d < He
(SPME: Solid Phase Micro Extraction)< ©]-8
fiber?l PDMS (polydimethyl syloxane) % head space %
o] FUIPES 2087 FF3A ¢ FH GCE E434
o &£Hle] YRR BT 1050 HE HAL LN
e e w8l FU|PE T oMHELH =Y e
244+021~690+0.48 ppme] M= 217l 50%0 4 713
=gkor o dolAE o] Ex= 3224+22.6~370.9+33.4 ppm
o] AEH AT HA 9 ethyl acetater= FF, WA 5]
FE o 2H Awolal, WA= o HolAH | ETL o~
B & ko] 7HE wom, WFe] Fn FHdE Gl

(il M
£ o o
R n:io{r r‘?"l‘

o tlo
o oy

LA N VR T
Mr ox o &

(unit: mg/ml)

Allbanggae ratio (%)

Organic acids

0 10 20 30 40 50
Citric acid 142+1.1" 14.2+0.1 69.2+55 58.7+5.86 55.9+45 79+0.6
Succinic acid 17.7+1.2 171415 251+1.8 19.3+1.4 142409 9.1+06
Malic acid 15+0.1 16+0.1 20402 1.6+0.13 1.7£0.1 1.1+0.1
Acetic acid 253.3£20.3 203.8+£16.3 234.4+21.1 203.6+16.3 180.2+14.1 160.3+8.0

"Means+SD (n=3).
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Table 4. Volatile compounds after fermentation regarding ratio of allbanggae (unit: ppm)
. . Allbanggae ratio (%)
Volatile compounds 0 0 20 0 10 50
Acetaldehyde 291+0.17" 2.44+0.21 4.23+0.25 351+0.18 5.88+0.35 6.90+0.48
Ethyl acetate 331.0+26.5 370.9+334 322.4+226 347.8+13.9 330.8+19.8 363.1+21.8
Isobutyl acetate 2.63+0.2 3.34+0.23 2.31+0.18 2.88+0.26 2.72+0.19 2.55+0.21
Isoamyl acetate 6.61+0.03 7.23+0.36 7.39+0.37 8.21+0.57 7.95+0.31 8.43+0.67
Ethyl butyrate 0.76+0.05 0.98+0.07 0.70+0.06 0.37+0.02 0.75+0.07 1.88+0.11
n-propanol 203.0+14.2 205.2+8.21 211.1+10.6 189.3+15.1 207.3+145 233.8+14.0
1-butanol 4.26+0.21 2.98+0.18 2.57+0.23 1.80+0.16 1.19+0.09 2.93+0.26
Isobutyl alcohol 308.2+24.7 310.9+28.0 317.2+22.2 293.4+26.4 282.9+14.1 277.0+16.6
Isoamyl alcohol 469.9+42.3 494.5+34.6 507.5+30.5 468.3+42.6 4429+45.1 446.8+40.9
"Means+SD (n=3).
71 & AR E HaEo| AtH18). dgolMH ol EE £ grle] FAE Aoy FVPAES o &S T4 748}
Ao BRE APFAA 71 B2 o] HEFH T2 7] 7F wl§- oeE EAZ HATh
o ofFe BEHE olaRdoliHlEE 231=018~ .
C
3344023 ppm WHAGoH, &4 10% FHd o 71 = Tra_'ci
o 222 Jehith Y HE Yo E, n-Z2Re, o] kol TE F 28l FET 2SS £ 23 Table 59
SPAIFIOI=E Table 4914 2] 331 &7 50% <) e @Faeazt M =S SRS 207 0% whd

FAE YER

]/\o]_t!] o)l g _%_O_

L

G o] o= ] o m) &0 =g )R OZ o HE dgler F feEd
A Aok FAF AR 9F AT H LF FH IdFS
Ze 13 gdFeFo|th w1 olroldAdFL e FR < Table 5. Contents of free sugar after fermentation regarding
A oMoz RE A FZH0) WA drh4)a ratio of allbanggae ratio (unit: %)
o
jr = © = ~ = - Allbanggae Free sugars
B1g uix o) o]iotd gz gL &) FF 20%< ratio (%)  Glucose Sucrose Maltose Total
<5l A 507.5+305 ppme.E E& AE%ES el 7HE 0 0.10+0.01” 0.01£0.00 0.08+0.01 0.19+0.02
©.2=3) 7|2 7}A &hlolgt Al "Lk 2y FEE A 10 0.02+0.01 0.03+0.00 0.06+0.01 0.11%0.02
- e EAAgoZ A7 Bl HaPomn A 20 0.04+0.01 0.03+0.00 0.05+0.01 0.12+0.02
=l % a4 =8 wEe =N A 30 001£000 0024000 0124001 0.17+0.01
= T8, o=t fYkke e vt AR Hany F A 40 0.01£0.00 0.03£0.00 0.15%0.02 0.19£0.02
HEs sjuy JESo] gkuo] Bolslne aFrle] =AML _ 50 0.05+0.01 0.02+0.00 0.10+0.01 0.18%=0.02
Sol 48] B JRFo] 235 o] o] pejsimg  MeansESD 0=
Table 6. Contents of free amino acid after fermentation regarding ratio of allbanggae (unit: mg%)
Amino acids Allbanggae ratio (%)
0 10 20 30 40 50
Cystine 2.1+0.17" 0.6£0.0 3.1+0.3 2.1+0.1 14+0.1 1.7£0.1
Methionine 5.7+0.3 49+0.3 7.3+06 44+04 34104 3.3+0.2
Aspartic acid 6.9x0.6 6.4+0.3 119=+1.1 47+0.4 3.8%£0.7 47+05
Threonine 16.2x1.1 2.8%£0.2 20.5%0.8 2.1x0.2 1.8+0.1 24+0.1
Serine 6.3+0.4 47403 10.0+0.8 3.1+0.3 27+£05 31+£0.3
Glutamic acid 224+1.8 196+1.8 30.1+£2.7 135+1.0 11.1+1.0 14.0+1.8
Glycine 6.80.6 9.9+0.7 14109 8.6+0.8 8309 10217
Alanine 344+24 444422 58.6+5.3 32.6+3.1 243+2.8 37.1+39
Valine 8.7+0.8 7.8+0.6 121+0.8 58+0.6 41=+0.3 45+09
Isoleucine 55%0.3 4.7+0.3 7.3+0.6 3.3+0.1 24=+0.1 25%0.3
Leucine 148+1.0 159+1.1 247+19 11.7x0.7 8209 8.8+0.9
Tyrosine 135+0.7 13.1+0.7 186+1.3 10.3+0.1 82+0.8 10.1+1.3
Phenylalanine 19.3+0.9 17.8+0.9 26.4+2.1 139+1.4 10.2+0.1 10.7+1.8
Lysine 159+09 165+0.7 228+2.1 152+16 10.4£0.5 115+19
Histidine 3.7%x0.3 3.8+0.2 5.0+04 3.8+0.1 3104 3.4=+0.1
Arginine 222+1.4 19.0£0.8 23.1%2.1 169x1.3 13.8*£1.6 164£1.8
Proline 288+1.2 45.6+4.1 44.8+3.1 52.9+5.8 53.4+£5.8 57.5%+6.0
Total 233.9+18.7 238.4+21.5 341.1+30.7 205.7+21.7 171.2+17.9 202.5+20.3

"Means +SD (n=3).
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