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Summary

This study was conducted to establish the brewing method which would be useful for the
production of Kochuzang. Kojis, which were made from various materials and microorganisms
under a covered condition, were investigated and compared. Yeasts (Saccharomyces rouxii and
Torulopsis versatilis) were added to Kochuzang, and the enzyme activity, microflora, chemical
composition, nitrogen content, alcohol content and free sugars of Kochuzang were investigated
and analyzed. The results obtained are as follows:

1. Koji making

(1) Glutinous rice-soybean group was superior to glutinous rice group in the saccharogenic
and liquefying amylase activities of three day-Koji.

(2) Protease activity (acid, neutral and alkaline) of glutinous rice-soybean Koji, which was
inoculated with Aspergillus oryzae A, was increased till the 5th day, while other groups showed
maximum activity after the 3rd day.

(3) The maximum cellulase activity of Aspergillus oryzae B-Koji and A-Koji was observed
after the 2nd day and the 3rd day, respectively. High cellulase activity of Aspergillus oryzae
B-Koji and A-Koji was respectively shown in glutinous rice group and glutinous rice-soybean
group at maximum.

(4) Compared with glutinous rice Koji, glutinous rice-soybean Koji gave larger number of
yeast and aerobic bacteria.

2. Kochuzang Fermentation

(1) Each Kochuzang group showed different liquefying and saccharogenic amylase activities.



The highest activities were generally shown in 10 to 40 days after mashing and remarkably”
reduced in the last stage of aging.

(2) Protease activities of each group were strong in order of acid, neutral and alkaline
protease. Especially acid protease showed highest activity at the 40th to 50th d‘ay Kochuzang.

(3) Each group showed maximum cellulase activity in the 40th and 50th day-Kochuzang and
then decreased.

(4) Osmophilic yeast of yeast-added Kochuzeng after one-month aging was distinctively
outnumbered compared with non-yeast-added Kochuzang, but two groups were similar after two
months.

(5) Yeast-added group and non-added group gave almost the same number of halophilic
lactic acid bacteria in Kochuzang, but the non-added group gave slightly larger number of
aerobic bacteria than the yeast-added group. )

(6) Amino nitrogen contents in all test group were increased rapidly till the 60th day of
Kochuzang aged. After that the contents were increased slowly.

(7) Ethyl alcohol contents of 20day-fermented Kochuzang were high in order of Saccharomyces
rouxii-added group, Torulopsis versatilis-added group, Saccharomyces rouxii and Torulopsis
versatilis mixed group and non-yeast-added group. But all test group showed about 2% in
ethyl alcohol content after 40days of aging.

(8) Alcohol content in the 7 month-aged Kochuzang of all test groups was high in order of
ethyl alcohol, n-butyl alcohol, n-propyl alcohol and iso-propyl alcohol. Torulopsis versatilis-
added group had the highest value of ethyl alcohol, n-propyl alcohol and n-butyl alcohol.

(9) Reducing sugar in Kochuzang was increased after 20 days of aging compared with the 10
days-ferment: The reducing sugar content in Saccharomyces rouxii-added group was distinctively
small compared with that of other groups, decreésing after 30days of aging.

(10) Rhamnose, fructose, glucose and maltose were isolated from the 10 day fermented Kock-
uzang. Raffinose was also found after 300 days-aged group, and fructose content was high in the
300days-aged Kochuzang. However, glucose content was smaller than that of 10days-fermented
Kochuzang.

(11) For the organoleptic tests of Kochuzang, taste, flavour and color of yeast-added group
were superior to the non yeast-added group. Especially the complex yeast group among the
yeast added groups were the best of all. Yeast-added group after 300 days of aging took higher

point in flavour test than that of non-added group. Therefore, brewing method like complex

yeast added group seems to be advantageous for short time brewing Kochuzang.
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Table 1. The chemical component of raw

materials.
component
materials |"total |{total |crude [crude}_ .
nitrogen(sugar | fat | fiber moisture
(%) 1 (%) | (%) ! (%) (%)
i I
glutinous ‘
rice 1.27 73-04} 1.02 0-02% 8.58
soybean | 5.78 |12.45 19.13, 4.28 9.85
red pepper ! |
powder 2.14 22.39‘ 12-48} 15.0113 12.15
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Table 2. The media for viable cell count of microorganisms.

microbes media (%) incubation
yeast Kochuzang ext. 10.0, glucose 3.0, yeast ext. 0.5, KH,PO, 7days at 30°C

0.5, NaCl 10.0, Na-propionate 0.2, agar 2.0, pH5.0

halophilic lactic
acid bacteria

Kochuzang ext. 10.0, glucose 1.0, polypeptone 1.0, yeast
ext. 1.0, KH,PO, 0.5, NaCl 10.0, cabicidine 100uxg/ml,
Na-thioglycolate 0.5, agar 1.5, l-cysteine 0.5, pH7.0
(Burris multi-layer method)

7days at 30°C

aerobic bacteria

Kochuzang ext. 4.0, glucose 1.0, yeast ext. 1.0,
polypeptone 1.0, KH,PO, 0.5, NaCl 5, cabicidine 100ug/

3days at 30°C

mi, pH 7.0
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@ Gas chromatography

fFA A - 56 Varian Aercgraph Moedel 204

FID

50mi & &k 3ul & gas chrom-

column : stainless steel column 6 x1/8
column packings : porapak Q(80/120 mesh)
column temp. (°C) : 100~225°C at 4°C/min.
injection temp. (°C) : 200°C

detector temp. (°C) : 200°C

carrier gas: N,

flow rate : 30ml/min.

air : 350m//min.

H,: 30m//min.

chart speed : 20in/hr.
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Fig. 1. Chaunges of temperature during the
preparation of Koji.
A, Koji inoculated with Asp.
oryzae A; B, Koji inoculated with Asp.
oryzae B.
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Table 3. Changes of pH and total acidity
during the preparation of Koji.

iy

glutinous rice | glutinous rice-
time Koji soybean Koji
hrsyf 5 | B A | B
24 5.92 | 5.83 | 6.29 f 6.33
48} 6.47 | 6.08 | 7.07 | 6.41
PH | 72| 6.37,] 617 | 6.66 | 6.69
% | 6.33 | 6.04 | 6.54 ] 6.41
120 | 6.10 | 6.3 | 7.36 | 6.47
24| 0.08 | 1.67 | 243 | 2.18
18] 148 | 1.9 | 232 | 347
;;Eﬁlty 72| 140 | 3.03 | 297 | 3.5
9 | 1.44 | 230 | 0.8 | 1.8t
120 [ 0.88 | 0.05 | 0.16 | 0.2

A, Koji inoculated with Asp.
oryzae A; B, Koji inoculated
with Asp. oryzae B
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Fig. 8. Changes of cellulase activity during
the preparation of Koji.
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Table 4. Viable cell changes of yeast during the
(viable cell/g Koji)

preparation of Koji.

glutinous rice

glutinous rice-soy

time koji bean koji
(brs) ( A | B \ N
2 [ 4 | w0 | s | 2
5 | 16 | 14 | sse | s
2| 88 ’ 26 | 796 | 897
% | s | 95 | ser | 450
120 | 120 ( | 15 | 167
A, Koji inoculated with Asp.
oryzae A; B, Koji inoculated with Asp
oryzae B,

Table 5. Viable cell changes of aerobic bacte-

ria during the preparation of Koji,
(viable cell/g Koji)

(unit: 10%)
glutinous Tice glutiﬁous rice-soy
time Koji bean Koji

(hrs) ] A | B A [ B
24 3 | s | 7 | 15
s | u [ s | o1,
72 [ | s | 9 | 136
9 [ 59 | 42 | | 210
120 - ] J 126 ] { 189

AR A BRI Asp. oryzae A Btk

8} Asp. oryzae B EHE Alolo] XRE e

T 4 ggdvh 2 ol MY A e

el It ASTERAEY BB €53 o
T —RAIEE s AL EAEY 73S Asp.
oryzae ABRIF Asp. oryzae BEE Aol %
* REE 7+ gyt AT BAKY Ao
Asp. oryzae A B Hsle] Asp. oryzae BE
W OAEECL ok BRI A 2o g
2 HEEsE BNESEE 2gov F2E BE
el A B osWrRIft u e BUAR 120M:0 540
B 3 MU Wstg e ¥EERYL
Bl MBS 4 X10°~9X 1054, BERREE 108
Mz st o BRSO 42k ESim
el BERHE 11090 7F fFrEsl g ohy sdshed
<ol & Bl A Sk B 8 WEEE S
Ak o] AL WH BEL BE BN vmS
stainless % HEBEF2 Hpmsro s s34 #%

ket

— 73—



44 BHE Bk d-olgty A8, ¥
AATEABNA ME 2 BT 20 42 A
L HEEET KGERl wot Bacillus 8 £
B3k @egell BREY Hhel woktta ARl

2. nEIL| MK

(1) 2537 FEGBESS MRl
a3 AR HiEd MEmes WET
#ERE Table 63 ).

Table 6. Changes of temperature during the
aging of Kochuzang added yeasts.

Kochuzang

days A | B | c | contral
0 | 2°C | 2°C | 26°C | %°C
20 | 25| 23| 265 | 227
30 | 2r5 | 27| 23| 28
0w |27 | w2] 6 | =
50 | 30.7 | 208 | 30 | 30
o0 | st | 25| 50 | 30
w | o2 | = 28 | 28
80 | 285 | 205 | 285 | 287
90 2.2 | 25 26.2 | 2.2
150 e
20 | 20 | 20 | 195 | 21
s00 | 21 | 2 | 25 | 22

A, Kochuzang added Saccharomyces rouzxii;

B, Kochuzang added Torulopsis versatilis;

C, Kochuzang added Saccharomyces rouxii
and Torulopsis versatilis.

LB BES PR 0FAA & 26~
28°C =4 REpE =5 b2 B 27°Ce 23
o] & vhelilA] ghgkot 50HA HiES 30°C =
EHRHAGeH 60A7AA 22 BBEE MiFsde
1}z pA#E cha) FREshe 28~20°C 4 W)= 80
HGA37A FHgstA ok PR A% E oA RE
= vy 25~26°C 2 =9t 1508 D oS
ETHQ 20~22°C A% 2 =gl 233 BKE
Hhe RS BREMES BBERMEEY =

B Bal AL Hifie] (K3t protease KiFEBILS
g e EAYT BEslz 5= Hil #
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ol Bptel 79 Aoz A4

2) 233 #EiaEhY 48 BREE

222 BgiRESY amylase, protease, cellu-
lase 9 EigS Mo MEYL HRE Fig. 9
~149} ek, ‘
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Fig. 9. Changes of liquefying amylase activity
during the aging of Kochuzang added
yeasts.

A, Kochuzang added Saccharomyces rouxii;

B, Kochuzang added Torulopsis versatilis;

C, Kochuzang added Saccharomyces
and Torulopsis versatilis.

rouxit

H@*ﬁﬁﬂ:ﬁoﬂ slel A Saccharomyces rouzii &

o] B BWEE 4 gt FF2 26~28°CY £ 9 BRESHEE MR 0HHd, BREAES



40 B,

L™ E=3N=)

ol & RAEEES JeEiged U 2RBE
kel IRTE RolwdA] Bt

B Sl

A Al = WS e ebieh S3e

LS M7 £ =Hel R st o

v BB o) =2 Saccharomyces rouxii &7
SRSk BAMERMES 7HE 5BehAl Jebuet

8 3 B B 8 8

@
9

5

Saccharogenic amykse activity { mg/ml)

0 102030 40 5060 70 80 90 10 200
Days

Fig. 10. Changes of saccharogenic amylase

activity during the aging of Kochuzang
added yeasts.
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Fig. 11. Changes of acid protease activity

during the aging of Kochuzang added
yeasts.
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Fig. 12. Changes of neutral protease activity
during the aging of Kochuzang added
yeasts.
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Fig. 13. Changes of alkaline protease activity

during the aging of Kochuzang added
yeasts.
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Fig. 14. Changes of cellulase activity during
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Table 7. Viable cell changes of osmophilic
yeast during the aging of Kochuzang
added yeasts.

(unit: 10%)
o - Kochuzang -
onth A | B | C | control
1| 6689 | s437| 4.365] 1,065
2 | 7895| s8] 7,185 5966
s | 70| 6816] 3.609| 428
5 | 6432| 6905| 6052| 4815
7 | 490 s5238] 4,80 3,765
10 \ 2,421 | 3,765 [ 1,895 | 967

A, Kochuzang added Saccharomyces rouxii;

B, Kochuzang added Toruwlopsis versatilis;

C, Kochuzang added Saccharomyces rouxii
and Torulopsis versatilis.
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Table 8. Viable cell changes of halophilic
lactic acid bacteria during the aging
of Kochuzang added yeasts.

(unit: 10%)
Kochuzang‘
etk Iy | B | ¢ |[contra
1| Lae6] 1582] 1475 | 1ae
2 | oss|  esr| 72| 769
s | e2| wwm] 1| W
5 | 4| s15|  as0| s
7| ss|  ase| sa|  ase
o | s8] 13| wes| s

FHEEL 7325 AAFHE 30~40 HEH
7ha kol FfER YR HEstgn BSOS pH
7b 5.0 TR TR 2w AFL BER
Wbtk HET v geul K ERA B
19 fRel wlek n5AFY pHET His o
Fol AAwd AWEIT PO HELE )5S #

9 HaRE ¢ 4 gk
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aEATE —RAERE PR 2EREA b

wekor o P EEe] ddrh. = BREE
e BREnE el —BmEiHs 240 %
& el 2 ERE gk oA BREME
o 1238 BeS] ERY ATHSeE WY 4F
o] %/ HEE & Ao FEdc

g ZEEeR.L. Al ngad —RHEEE
BUR 30~40 B mEE EPH HES

el A& BB HRSE £ 8

Table 9. Viable cell changes of aerobic bacte-
ria during the aging of Kochuzang
added yeasts.

(unit: 10%)
Kochuzang
month I

A ' B { C t control

I T f 79| 560

2 o6 | 1.4210|  9s2] 1872

3 895 | 1211] 1,052| 1,784
5| oz| voss|  eso | 1150

7 ] 876 939 | 938 } 1,452
10 | 787 ] 1,139 j 862 ) 1, 254

2
7 BRG] B GE Bk ok &

2
.

SLEAFL] — SR K2 47.82~56.80%, H

EH 5.43~6.27%, M 2.23~8.06%, K41

0.05~12.27%, HH 9.98~11.71%9 #iE= %
# o behkom ol F B MG KR =

B TRAL B LS veigdes £ B
mEY 2 ERE REY & ddov fE R
S8 wol Mo ol cellulase 9 B
#elelm £EA .

(5) 3% #piatEsre pH

3 109 #%e pHE 2 BHRERES B
ZmEe pHs.08 M4lsta 25 pHS.OLT=
bt 23458 pHe FutiBe gl
whel firel R FESS debllel BR300 HEHEC
& pHrt Bigs) ETEe] 4.45~4.619 HE=
vebubel. =3 BRSNS ERBE ANl
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‘Table 10. Changes of chemical component during the aging of Kochuzang added

yeasts.
days | Kochuzang moisture pf‘f)‘tlgisl Cr‘flgf Cg‘éﬂ? ash NaCl
(%) (%) (%) (%) (%) (%
A | 55 | 5% 2.82 247 | 120 | 10.8
10 B | s218 | s 3.0 | 23 | 16l | 102
c | 5340 5.88 | 258 218 | 115 [ 10.66
control |  52.01 5.79 2.60 246 | 1136 | 1084
A ] s2m2 | s 291 | 232 0.74 | 1097
20 B | s 543 | 28 | 22 10.06 | 10.63
C | s0.5¢ 560 | 276 | 23 10.53 |  10.60
control | 49.62 s52 | 249 | 240 | 1030 | 10.83
A | seu | s 250 | 237 | 1066 | 1098
50 B | s218 s61 | 257 | 272 | 1082 | 9.98
c | sz 573 | 260 | 27 | 1092 | 109
control |  50.54 s6t | 238 | 272 | 1060 | 1001
A 51.80 580 | 287 | 238 | 10.19 11.14
60 B 50.02 | 560 | 253 [ 26 | 1w 10.90
c 5.5 | 5.74 2.87 | 249 | 1102 11.19
control 51.65 | 5.72 2.5 | 276 | 10.61 11.28
A | ser | 5.8 3.0 ] 108 | a1 | 1144
% B 53.18 | 5.8 | 294 | 121 | 10.58 | 1
C s2.62 | 578 | 276 | 1% | 1ae | 1149
control | 5247 | 580 | 28 | 148 | 1109 | 1152
A | stw | eos | 28 | 146 | 10.05 | 10.99
150 B | 538 | 59 | 2w | 132 | 108 | 105
c | s33 | 57 | 26 | 1s | 107 | 10.89
comrol | 5405 | 596 | 28 [ 13 | 1051 10.93
A | s6aa | 66 2.5 | 0.8 10.65 10.95
910 B | ss18 | 618 2.57 | 0.79 10.27 10.84
c | s | 62 254 | o082 | 1089 | 1112
control | 6680 | 62 | 262 | 0.8 | 10.61 1L
A | sez | 6o | 26 | o073 | 176 [ 1143
300 B | 368 | 598 268 | 10 | 1198 | 1133
c | st1s | 5o 2.23 004 | 1212 | 1%
control | 5408 |  6.03 2.45 108 | 1227 | 1.7




Table 11. Changes of pH and total acidity during the aging
of Kochuzang added yeasts.

days Kochuzang [ pH ;ta%tii{tyu days l Kochuzang t pH ‘;%E?l%ty
A 4.98]  10.62 1 A 453 12.33,
B 498  9.48 | B 453 12.0
10 C 5.07 9.18] 90 | C 454 1L16
control 504  8.49 [ control 456 11.9
A 4.82  10.68 A 4.82] 12.33
B 4.81  9.95 B 4.92] 11.94
20 C 4.86 10.32] 190 c 4.86 1177
control 4.90 10 control 4.83{ 11.88
A 4.76] 112 A 4.67] 12.28
B 4.78) 12.22 B 4.65 11.96
80 c 478 1Le4 210 c 4.63 12.39
control 4790 12.21 control 4,73 11.78
A o471 13,2 A 4.45 13.7
B 4.63  13.0 B 4.52 13.25
60 c 4.68 13.35] 500 c 461 13.3
control 4.68 13.0 control 4.55 13.5
b, pHyF & 23 W+ KM= HEBREs XU olEEER AES KRBz JET #2E
wesiol pHIEFSh ol 2ol WEME s AT Table 128 7ok

A FHW @R 2T FRC) ok om il g
(1) 237 PPcAR+SY SRR FA3e] Tratutd Koo 2AE obrlxig 2
IEFA BEGHRETRY ofn| mHREER, Kkt * B?ﬁ"] b Fa st Y] nEATe of

Table 12. Changes of nitrogen compounds during the aging
of Kochuzang added yeasts.
,‘( days
compounds Kochuzang ; :

10 | 20 | 30 | 60 | 90 | 150 210 | 300
A 110 1311 145 200 2200 242 248 269
amino nitrogen B 94/ 122 148 197] 224 2220 238 249
(mg%) C 105 12 138 205 220, 246 242 248
control 102, 123} 137 200 228 240 247 - 248
water soluble A 0.45 0.51‘ 0.51:; 0.58 0.60] 0.56] 0.59| 0.58
nitrogen B 0.3 0.52 0.48 0.59 0.57 0.57 0.56 0.50
@) C 0.36 0.46 0.47 0.57 0.57 0.58 0.63 0.56
control 0.43 0.53 0.40, 0.50] 0.58 0.56/ 0.56/ 0.59
A 0.010‘ 0.018 0.023] 0.029! 0.037 0.038] 0.036| 0. 033
ammonia nitrogen B 0.015' 0.014) 0.023] 0.027| 0.034| 0.034| 0. 038} 0.029
(% C 0.014{ 0.021| 0.025] 0.023| 0.040| 0.036| 0.034] 0.028
control 0.012! 0.013| 0.022] 0.032| 0.041] 0.036] 0.038| 0.033

A, Kochuzang added Saccharomyces rouzii;
B, Kochuzang added Torulopsis versatilis;
C, Kochuzang added S. rouxii and T. versatilis.
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Fig. 15. Changes of ethyl alcohol contents during the aging of Kochuzang added yeasts.

A, Kochuzang added Saccharomyces rouxii;
B, Kochuzang added Torulopsis versatilis:
C, Kochuzang added S. rouxii and T. versatilis.
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Table 13. Contents of alcohols in the Kochu-

zang aged for seven months.

Kochuzang
alcohols

—ATB{C(C—OJE
[

cthyl alcohol  [1.899% 2.03%il. 51%} 1.61%
iso-propyl alcohol | 0.0080.00890.0089. 0.01
n-propyl alcohol | 0.050| 0. 056l 0. 049“ 0.054
n-butyl alcohol 0.1 0.11 0.1} 0.11

A, Kochuzang added Saccharomyces rouxii;

B, Kochuzang added Torulopsis versatilis;

C, Kochuzang added Saccharomyces rouxii
and Torulopsis versatilis.
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Table 13614 mgubs} o] 7{HA HRLF4e
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Fig.23. Paper chromaiogram of free sugars Fig.24. Paper chromatogram of free sugars
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A, Kochuzang added Saccharomyces rouxii;
B, Kochuzang added Torulopsis versatilis;
C, Kochuzang added S. rouzii and T. versatilis




Table 14. Contents

of free sugar in the Kochuzang aged for ten and three hundred days.

A | B r C [ control
sugars days
content (%) l content (%) l content (%) ( content (%)

glucose 10 6.54 5.64 6.40 7.48
300 4.72 5.34 5.43 4.79
fructose 10 0.89 1.92 1.81 0.66
300 2.60 2.38 2..54 2.83
rhamnose 10 2.49 2.27 1.10 0.88
300 1.60 1. 40 1.87 1. 88
maltose 10 0.51 0.62 0-92 0.99
300 0.88 0.75 0.62 0.63

raffinose 10 .
300 0.88 1.78 0.46 0.69
‘total free sugar 10 10-41 10.45 10.23 10.01
300 10.68 11.65 10.92 10.82
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ose WAE 9o} fructoses 3= ok, Al
0.0 fZskige] ke e 2 4 rhamnose, xyl-
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HESTOL Tekige] ke 24 glucose, mal-
tose, raffinose, arabinose, galactose, xylose,
melibiose, rhamnoseZ-& FEFEsIA £l o] % glu-
cose, maltose, raffiinoser WZEHE TREEN A
£ g got 1EARAE HFESA gddn
HeEstgleh. AL FHIERE] Ktk
A rhamnose, xylose, arabinose, fructose, mal-
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9 H5) 1345 ALE HEs HAR
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ose, melibiose, mannoseZio] 5|4 ZIEE
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rouziiE o} BRERMERAE 44 BEN 22
+ REYE + ek FRE BMRBERES 7
Bifsty BREGFNE7L 7 TR £ R
BBEY Saccharomyces rouziil@ i,
myces rouziifg s} Torulopsis versatilis|EfEdl) =
TiHE R BEES BEL + 9. &d
BEEREE BRERINEY el 81 =R
7F BEE g MRREAE,
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Table 15. Sensory evaluation of Kochuzang added yeasts.

aging i

[ taste I flavor ( color
C B A control ‘ C A B contral C B A control
1 month 1.70 2.35 2.75 3.20 | 1.80 2.30 2.45 3.45 | 2.05 2.25 2.55 3.10
B C A control C B A control | control B C A
10 months 2.10 2.25 2.70 2.95 2.15 2.30 2.50 2.95 2.30 2.40 2.65 2.75
treatment vs control treatment vs control N.S.
F=4.525% F=4.829*

3% Treatment mean were test at 5% level of significance by Duncan’s new multiple range

test.
A, Kochuzang added Saccharomyces rouxii;
B, Kockuzang added Torulopsis versatilis;
C, Kochuzang added S. rouzii and T. versatilis
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