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Table 1. Proportion of raw materials for Choungju brewing with
wheat bran koji

Addition
Materials Total
First Second Final
Steamed rice® (g) 40 84 176 300
Wheat bran koji® (g) 0.6 10 14 30"
1.0 20 30 6.0?
16 30 44 9.0%
Water (m/l) 50 110 230 390

Yeast starter® (m/) 20

@ Material rice was polished to 92% of the yield ratio, and the
weight of steamed rice was calculated as that of raw one.

» Wheat bran koji was cultivated with Asp. wsamii mut. shirousami
Y-79 on wheat bran medium.

9Yeasts were inoculated in saccharified medium prepared with
wheat bran koji and steamed rice(1 : 4), and cultivated in Erlenme-
yer flask at 25C for 3 days. The number of viable cell in the
starters was 1.7~2.1X10%/m/.

1), 2) and 3) were 1, 2 and 3% of wheat bran koji to the weight
of total rice, respectively.

Table 2. Proportion of raw materials for Choungju brewing with
rice- koji

Addition
Materials Total
First Second Final
Steamed rice? (g) 28 64 148 240
Wheat bran koji” (g) 12 20 28 60
Water (/) 50 110 230 390

Yeast starter® (ml) 20

@ Material rice was polished to 92% of the yield ratio, and the
weight of steamed rice was calculated as that of raw one.

D Rice koji was cultivated with Asp. oryzae onto the steamed rice.
9 Yeasts were inoculated in saccharified medium prepared with rice
koji and steamed rice(1:1), and cultured in Erlenmeyer flask at
25C for 3 days after inoculation. The number of viable cell in
the starters was 1.7~2.1X10%/m/.
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Table 3. Temperature control during the brewing process in this
experiment

Brewing time (days)
0 2 3 8 11 14 18 22

Mixture of Ist 2nd 3rd
raw material work work work

3 KW
Temperature (C) 8 0 12 15 12 10

Time needed for the change of mash temperature was about 2
hours.

Sample (25ml)

Amberlite IR-120 (10ml)
washing with water (50ml)

i i

* | Effluent Amberlite IR-120

Amberlite IRA-45 (10m!)
i

washing with water (50ml)
Amberlite IRA-45
i

05 N NaOH (25m
| Amberlite IRA-45 |

washing with water (30~50ml}

Efﬂueﬂﬂ

Amberlite IR-120 (15mb)
washing with water (25ml)

}

I—meerlite IR—120‘_]

Effluent

( Fill up (100 ml) l

{ Prepared sample for HPLC—I

Fig. 1. Sample preparation for assay of organic acids in the fer-
mented mash
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Table 4. Enzyme activities in wheat bran and rice koji

Activity (units/g koji)

Enzymes
Wheat bran koji” Rice koji?
Glucoamylase 1,517 234
a-Amylase 2,400 1,200
Protease (pH 3.0) 115 14
(pH 6.0) 04 0.3
Carboxypeptidase (pH 3.0) 17 20

Uprepared with Asp. wusamii mut. shirousam:, Y-79
2 prepared with Asp. onyzae
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Table 5. Composition of the fermented mash brewing with wheat bran koji by the solid form or extracted solution addition

Koji addition Amount (%) Acidity (ml) Amino acidity (m/) pH Reducing sugar (%) Ethanol (v/v%) OD G300
Solid 1 25 13 442 0.67 193 0.058
2 23 20 495 0.31 204 0.078
3 21 25 480 031 214 0.100
Extracted* 1 21 0.8 445 101 18.3 0.033
2 21 11 4.60 097 200 0.051
3 19 14 492 0.39 20.6 0.060

Acidity, titre of 0.1 N NaOH per 10 m/ of sample; Amino acidity, titre of 0.1 N NaOH per 10 m/ of sample by the formol method.

Reducing sugar was calculated as glucose concentration by w/v%.

*Wheat bran koji was used in solution after extracted with brewing water.

Strain KP-16 was used as yeast starter.
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Table 6. Sensory evaluation of koji odor in the fermented mash
according to amount and addition of wheat bran koji

Addition
Extracted* Solid

Amount of koji (%)

Wheat bran koji 1 + +
2 + ++ +
3 ++ 4+
Rice koji (control) 20 ++++

Number of plus sign means degree of odor.

*Wheat bran koji was used in solution after extracted with brewing
water.

Strain KP-16 was used as yeast starter.
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Table 7. Composition of the mash fermented by the isolated
yeasts and Japanese sake yeasts brewing with rice koji

Acidity Amino
(m)  acidity (ml)

Reducing  Ethanol
sugar (%) (v/v%)

Strains

Isolated yeast

KP-16 30 31 4.60 327 172

KP-21 30 30 461 3.19 16.9

KP-54 27 28 4.83 3.27 174
Japanese sake yeast

K-7 2.5 29 498 0.99 19.0

K9 24 30 487 152 192

359 74 ANG 9% T R Ave APB 1 BE B4 13

Table 9. Organic acids of the mash fermented by the isolated
yeasts or Japanese sake yeasts brewing with wheat bran

koji* (mg/l)
Isolated yeast Japanese sake yeast

Acids

KP-16 KP-21 KP-54 K-7 K9
Malic acid 172 179 138 480 495
Lactic acid 411 359 374 345 342
Acetic acid 83 83 98 55 55
Citric acid 173 163 166 163 169
Succinic acid 463 449 416 957 931

Table 8. Composition of the mash fermented by the isolated

yeasts and Japanese sake yeasts brewing with wheat bran
koji*

Acidity Amino Reducing  Ethanol

Strains ) acidiy m) PP sugar @) (v/vo)
Isolated yeast

KP-16 23 11 4.60 097 20.0
KP-21 2.3 13 4.70 0.75 19.8
KP-54 17 13 4.83 124 192
Japanese sake yeast

K7 28 12 4.66 0.27 202
K-9 27 12 4.67 0.25 20.1

*2% of wheat bran koji to the weight of total rice was used in
solution after extracted with brewing water.
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*2% of wheat bran koji to the weight of total rice was used in
solution after extracted with brewing water.
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Table 10. Sensory evaluation of the fermented mash by the
isolated yeast (KP-16) or Japanese sake yeast(K-7) brewing with
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Table 12. Organic acids of the fermented mash brewing with
2% of rice koji and 2% of wheat bran koji* to total rice

wheat bran koji used (mg/D)
Ranking number in quality Koji used
Panels Acids =
Kp-16 K7 Wheat bran kojyj W;:st ribcr:nk;;iou
A 1 2
B 1 2 Malic acid 202 182
C 1 2 Lactic acid 408 392
D 1 2 Acetic acid 92 0
E 1 2 Citric acid 152 160
Succinic acid 534 454

Table 11. Composition of the fermented mash, brewing with
wheat bran koji and rice koji together

Koji* used (%)  Acidity Amino ol Reducing Ethanol
WK RK (ml)  acidity (m/) sugar (%) (%)
2 0O(control) 22 11 453 115 19.1
2 1 2.3 13 451 207 190
2 2 24 16 4.53 2.18 192
2 4 26 17 457 2.33 188
2 8 2.8 2.0 462 3.39 18.7

*The amount of koji used was shown with weight percentage to
total rice. Wheat bran koji (WK) was used in solution extracted
with brewing water, and rice koji (RK) was substituted from stea-
med rice for final addition shown in Table 1.

Strain KP-16 was used as yeast starter.
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*Wheat bran koji was used in solution extracted with brewing wa-
ter. And addition method of two kinds of koji and seed culture
of yeast were same as Table 11.
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Selection of koji and yeast strain for improvement of Choungju quality
Cheol-Seung Shin, Suk-Kun Lee* and Yoon-Joong Park (Department of Food Science and Technology, College of Agricul-

ture, Chungnam National University, Tagjeon, 306-764, Korea)

Abstract : To improve the quality of Choungju, a kind of rice wine, two different types of koji were prepared and
compared : one from wheat bran with Aspergillus usamii mut. shirousami Y-79 and the other from rice with A
oryzae, and yeast strains from cereal wine mashes were newly isolated and applied for the brewing method. Levels
of the related enzymes such as glucoamylase, a-amylase and acid protease in the wheat bran koji were higher than
those in the rice koji, whereas vice verse in the case of acid carboxypeptidase. An amount of 2~3% wheat bran
koji to the weight of total rice was adequate for saccharification of the mash and resulted in improved quality of
the fermented mash, accompanied by decrease in koji ordor and amino acidity. When the solution of wheat bran
koji and the isolated yeast strains were employed, the better Choungju taste was obtained in comparison with those
fermented with Japanese sake yeasts, the strain K-7 and 9, due to the lower content of organic acids especially
succinic acid. The amino acidity of the fermented mash was able to be controlled to some extent, when the two
types of koji and the isolated strains were employed, by changing the ratio of the two koji types. However, the
application of the rice koji with the isolated strains was not desirable for the brewing process because organic acids
were produced in excess and ethanol fermentation was retarded.

*Corresponding author
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Table 1. Morphological characteristics of the isolated strains
. Cell form Ascospore
Strains - Pseudomycelium
size (um) shape number shape

KP-16 6.4+ 0.50~5.3+ 030 globose, oval 1~3 ovoid +

KP-21 6.2+ 0.50~5.3+0.35 globose, oval 1~3 ovoid +

KpP-54 5.9+ 0.59~5.34 0.30 globose, oval 1~3 ovoid +

Table 2. Cultural and physiological characteristics of the isolated
strains

Table 4. Assimilation of carbon sources by the isolated st-
rains

Strains Strains
Carbon compounds
KP-16 KP-21 KP-54 KP-16 KP-21 KP-54
Formation of sediment + + + Glucose + + +
Formation of pellicle weak weak heavy Galactose + + +
Splitting of arbutin - - - a-Methyl-D-glucoside - - -
Growth in vitamin free n n n Sucrose + + +
medium* Maltose + + +
Growth in 50% (W/W) glucose Cellobiose - - -
yeast extract agar - h Trehalose + (weak) + (weak) + (weak)
Production of acid + -+ + Lactose — - -
Hydrolysis of gelatin - - - Melibiose - - -
Assimilation of KNOs; — - — Raffinose + + +
Assimilation of ethylamine Melizitose - - -
hydrochloride B N - Inulin +(weak)  +(weak) -
Cycloheximide resistance - - — Soluble starch - - -
TTC. stain redishpink redish pink redish pink L-Sorbose - - -
*Bacto-Vitamin Free Yeast Base (Difco Lab., Michigan, US.A) ls;_l;;llr:) e . . .
as medium was used. .
D-Arabinose - - -
L-Arabinose — - -
Table 3. Fermentation of carbohydrates by the isolated st- D-Ribose - - -
rains L-Rhamnose - — —
Ethyl alcohol + + +
Carbohyrates Strains GlycerQI +(weak)  +(weak) +
KP-16 KP-21 KP-54 Erythrithol + + +
Ribitol - — -
Glucose + + + Galactitol _ _ _
Galactose ‘ + + + D-Mannitol _ _ _
a-Methyl-D-glucoside - — - D-Glucitol _ _
Sucrose - + + myo-Inositol - - -
Maltose + + + DL-Lactic acid + + +
Cellobiose - - - Succinic acid - - -
Trehalose + + - Citric acid _ — _
Lactose - - —
Melibiose - — —
Raffinose - * + B are 2% a-methyl-D-glucoside® #}3}8tA] -3}
S et B - - 93, KP-163} KP213t5% inuling FelAl 8haksl
Melizitose _ _ _ o} KP-54utF= AEstA Z3tch

A W pinkd R @ LaAde] glojA
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3 T3 cellobiose, lactose 2 melibiose S L& 31
3l o raffinoser 1/3 L&t BEldx = KP-
163 KP-212 trehaloseE st ov}, KP-54dFE=
HaA Z3kact 3 grage AskAde) 9l

]’3}9/] Ayz Hol EHaX F KP-163 KP-21i
;Lgpq HA WA BHo ane Ao,
KP54 755 o153 i Aol 510 el Lo
dder® 9] QEE%%“%% ojgte] FEERE 2T Se-
ccharomyces cerevisize®. A Z AT
DS AAAI A & A e WA Th
U gEx, siddaed wahA t2v FdxzdMe
H w7} 7453, dEHFAR SolAd TTC ¢4 red

ir



18 25 o

Table 5. Vitamin requirement of the isolated yeasts

Strains
Carbohyrates
KP-16 KP-21 KP-54

Pantothenate +(+) +(x) +
Biotin + + +
Thiamine -~ - -
Inositol - - -
Pyridoxine - - -

Composition of basal medium: glucose 20 g, (NH,).SO, 2 g, KH,
PO, 055 g, KCI 0425, CaCl, 0.125 g, MgSO, - 7TH;0 0.125 g,
FeCl; - 6H,0 2.5 mg, MnSO, - 4H,0 2.5 mg, inositol 25 mg, Ca-
pantothenate 2.5 mg, biotin 0.025 mg, thiamine-HC] 0.5 mg, pyri-
doxine-HCl 0.5 mg per liter. Media for test was omitted each
vitamins or all vitamins in above media.

( ), containing citric acid 1 g and Kj; - citrate 5 g per liter; +,
requirement; —, no requirement; +, weak requirement.

Table 6. Ethanol tolerance of the isolated yeasts and the Japa-
nese sake yeasts (control strain)

Viabe cell (/ml) Survival
Strains
0 hr 72 hrs rate (%)
Isolated yeast
. KP-16 2.10% 108 5.97 X 10° 0.28
" 'KP-21 2.44 X108 9.04 X 10° 0.37
KP-54 2.19X 10? 1.07X10° 0.05
Sake yeast
K-7 231X 10? 0.32X10° 0.01
K-9 2.13x10% 0.20 < 10° 0.01

The yeasts were cultivated in the malt extrated medium at 25T,
2 days, and washed with physiological salt solution and 17%
ethanol - 0.1 M phosphate buffer(pH 4.5). And then the yeast
were tested in the above ethanol solution.
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Characteristics of the yeast strains which isolated for improvement of Choungju'vquality
Cheol-Seung Shin, Suk-Kun Lee* and Yoon-Joong Park (Department of Food Science and Technology, College of Agricul-
ture, Chungnam National University, Taejeom, 306-764, Korea)

Abstract : The yeast strains isolated for Choungju brewing in the previous report were examined for their microbiolo-
gical characteristics, together with some comparative tests with Japanese sake yeasts. The isolates KP-16, 21 and
54 were identified as the strains belong to Saccharomyces cerevisae according to the morphological and physiological
properties described in Lodder’s ‘The Yeasts - A texanomic study’. The isolates were grouped into the pink-colored
strains by 2,3,5-tripheny tetrazolium chloride over-lay method. The strains KP-16 and 21 were found to be distinguished
from the strain KP-54 in aspects of fermentation of sugars, assimilation of carbon sources, and pellicle formation
on malt extract broth. o-Methyl-D-glucoside was not assimilated or fermented by the isolated yeast strains and this
is one of the different characters from the Japanese sake yeasts. The isolated strains appeared to have the requirements
for biotin and pantothenate, and to have higher tolerance to ethanol than the Japanese sake yeasts. The biotin require-
ment was not found in the sake yeasts.

*Corresponding author
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