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A study on manufacture of traditional
nuruks used for brewing liquor Gosori

Ig-Mann Ko

Department of Industrial Life Science and Technology
Graduate School of Industry
Cheju National University

Supervised by professor Young-Hwan Ko

Summary

Nuruks that are necessary as their saccharification and alcoholic
fermentation activities were made for the brewing of Gosori-Cheju folk
liquor., Timewise changes during nuruk manufacture were monitored,
and the effects of cultural environments, materials used, and season of
manufacture on saccharogenic and fermentation power were compared
and discussed.

1. The adequate amount of water added to the mixtures of raw material
wheat-barley was 50~60% of the mixtures.

2. The temperatures of nuruk during manufacture processes were 41~
45T in the traditional open air system and maintained at 41~43C
when incubator was employed.

3. Both saccharogenic and fermentation powers of nuruks manufactured
in the open air system were 9% and 13% higher than those
manufactured in the incubator.

4. Nuruks made of mixtures of wheat and barley were higher in both
saccharogenic and fermentation power by 11% and 13% than those
made of only wheat.

5. Seasonal preferences for nuruk manufacture in terms of saccharogenic
and fermentation powers were in the order of fall>spring>summer,

6. Nuruks made at relative humidity level 60~70% showed relatively
higher saccharogenic and fermentation powers.
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g 4o 15, F& 25 AL A9 dvt¥e® ¥, 30T
AEe THA AAH 07 Aspergillus, Rhizopus$t Absidia @1
B #30]E HAAZ Aolth, olE FHd Yol 12~13¥7 F
o, Al w7k oF 60d AR dFE o2 ¥4 T ¥y
et

2o Aol BF ATE A9 Yo}, AEHEE WmiEAs B
A7 B0 MFREHEANMD gstd “2AF Fxd Ao
A BACFR)E FERE AN Gax d3st wEe ¢ o)
dolyA 3t AoBE, FA9 U2 st =3 Fx9 F
HA 7)& FHE FAUE 2AF FFo R 98 AR F
gt A7 olztm f8 e AEFFFe &Aoo st TIPS
o, /PNE(1942)s A £ AN T 7l5E M
FAl] o= Ak FRIEAHE 7|e L JHA7IE T @ 1A
st Qe moAstel AWH L #H Yo} tKel FFFY 7
8 e duade) amylasest F5E%0] amylase ¥ ok =
AYEd o2 T7 Aol AAse ATA amylaseo] 71l @,

HE U&Fod #dd TEvAE AT A+ F USF ¥€ 4

FE F2 AAN) ARAEA 8 £9599 @A oY
P A Aok @A FRAA Az PUHE AFFE GRE $

ge]  AEF AzWEel ohd IR AFAz: wPH
Aspergillus % %ol e]ako] AYE FFoIX 2 MWHE 2
o & olUth& 5, 19%)
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AaNE AF ASFol Qe FF9 shge] Bastch ze A
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A WEA AX gon oy AzPHE FYTel AA Fe A
golth, 1enE BajER 74 Addel ¥u, AYEHo FH
AEFRe] Ax 477 Basth gy L AP Adws
AREE F5e Fon F4 ANEL wla BYste], oA
AETFE AzPYe wozy FEASTY Az FHEDHA

7ol Had 7|2A8E AFstaA st



II. A5 9 44y

1. A=

TE ARE AMEE D(Triticum vulgare VL)L 19983 1=
4 9 adeln, WEWe FZ v (Hordeum distichum L)ZEA
1999 % AFE ileolth 148 & A4 JEF 94852 A8d
W Z(Setaria italica Beavvos)t AedAd TFYY, E(Oryza
sativa L) 19999 % 4 HAn2 ¥ FaFdA4 2ds9c o
glal FEEFEE AFAGL AstFE A3

2. A3y

2-1. FFAx

THS Fig. 1, 2.8 22 #AE AA AxstQqvy. =249 23
AEdS 1112 EFS}L &5 50 ~ 60% Ax Azssch 2&
100% A8 A5 B2 47% AEE Td3A T3 & 72
T gAst] ne2A FFEAZ Fodel A FEE Yo 2 g
ol 9% #FHE AIFIHFig3). oW FEEL AH 15em, T4 5
m@] 94F IFRZS AMEEP e, £2 AFUTRL AJFE Hia
= 7139 A ARG Ay HHeRE Az Hgdde 3@
#71E st =d @ & Aol £9E& lem FARE 2o, v}
2 AA B2da, 7] @ APY/E dAstE. dAd F2
< FA%7] st 229 dwzrl H4L AFudm xsdEd
S o] &3k FAAEQA AE 19 500 E UHoE YR
dAstdled, FEA49 59 FHE 7 vty AA s #AL
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(- Wheat ‘
—
Coarse milling e Y= &§
- J' h
Watering Mgk A8l 50~60%
[ Kneadmg ]
Moldmg } FREL A H15cm, FA5cn
[ Entry Ao 3t #Ay|siy vl A B
Torail ~ EQ 42~45T(£ FL 1CAALS)

’é}*lzl gigal 45C°1’S“~1 HA7 2 A
g AAE F22 Uy

|

Post-aging AL 20 THS, 10 Az

l

' =

Drying o A 2~37H
[ Storage A A&7

Fig. 1. Flow sheet for manufacture of traditional nuruk
by conventional method



Wheat

l

Coarse milling Wz =11 E£F
1 ™

Watering A 9479 50~60%
|

[ Kneading

I

[ Molding

FEEL AH15em, FM5em

Entry A ool WATAL GAY WA 2L

24, ol3o] WAFAZE A,

(Nuruk-making] E& 92743C WA A3 §2,
) ug g e

Post—aging AL 20 cuWel, 10 Az
)
Drying Aol X 2~327

L

Storage ] R

—

Fig. 2. Flow sheet for manufacture of traditional
nuruk in incubator
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A) Pressing under foot

B) Right after molding

Fig. 3. Molding and resetting for manufacture
of traditional nuruk
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2-2. AL2YE AF

a2 & g Zo] AzdFgrt 1A B8 WE 84ked
30717 A F) FE3 E& FTFINES I} F ES w3, F 294
(8 B & HR2E Y1 £ w504 Foe F9E 3939
ARAS &MY A3 43 F 55 45kgg & EFEA 180
L gofelo] &g TEUCH o] Fo] WolgAA FEE YT
2% d2e 179 ¥ 1% 927 ge dyoz Axsded Uz
19.6keg, B 6664, +2 75kge AM&-3tgch

34 gFolx= & 12kg, ¥5F 5.1lked AHEEIF=d 2L 1247
AA e B& Wy 359gE En $H3 A9 F v5F 12%
G238 £8F F EFHH L(7~-227)30 ForFAM 1509 A
X A7 REAAY F, R 28kg, & 12k, FF 17.1kg, B 964
2 32 g45& AAENY. #9 35S 8% A 4 1509 AE A
UH 583 Havt 5o S7E A Howl FREE LEEY
dE9 nAF(Fig. 4)5 AH&8hgi}

i:.!
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A) Parts before assembly

B) Gosori

Fig. 4. Traditional ceramic still Gosori in Cheju Island
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2-3. A% 74

1) 339

& 1gol AL 1gof) AL Y X 71-e] g W
&2 3h&S HAEL, o] F3gd a4 HAuwrE F¢
g 2P oz v en, AR FREATH Fad &4
3t ch

O 5L A

= 10g€ 250m¢ =t HEn 1% NaCl €9 200mE
7bste] 30ToA 3AE B¢t dEgatd g428 AEANZ O, 94
Eee 4Adde AqdAste] £gAHH0R ALEIP o, ZELNS
1%, 0.5%, 0.1% =2 47 34t Bste-g va JE3}Yh

@ &2 23} |

2%9] 7144 AEE&Y 5m, pH 508 0.IN acetate buffer 3mlE
N@#E) Hst) 55T FeFFoA 1083 dde b 5% =&
Ao T AP Z2EAAS In Fate] ABE 60T FHNY T
05N NaOH 1mE 7t8ti SdAA 4L FXAIZ .

@ #9F A%

7143 w3dld A" Xx=de A%E DNS(dinitrosalicylic
acid; Miller, 1959 o2 HA&HTH A28 1mE AFR
H& i DNSAY ImE 4L F 100C FeFzoA 527 7143
O, WstI FFT 8mE Wol E¥E F ERFFTA(Hewlett
Packard 8453A, USA)E Al&3te] 550nmel A &3 =& AP
o, EFEEHY IETF FEE 05 10, 15 20g/L 2 8o AEAe
A48 F A
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DNS A|oF& thi3t o] A st

Dinitrosalicylic acid 1g¥ Rochelled 30g< 2N NaOH 20ml¢} &
g3t FHFd =o HAF 100mE FLed Azsgen, &4
AloFrg o] B@eHA ALE3F

2) &4 A4

BE7 Bd #0E 142YR SHFAA A5 FHAY HFS
HFAZ FA3 & Gay-LussacE(FFAZEA, 1999)25FH 1
5C 71€9 FAEE 93 o|AS FAHE 4028 I3 A5(H
Z2+4) lked 73 AAHo 2 FA A

40% FAH(L)
A& A Y8 Fkg)

- 15 =



m. 43 2@ a1z

1. A9 SAE FF5A%x 37

A AYt FAH AYog wE FEFOFE uikE % AX
& A 1999+ 9¢9 25¢oA 10¥ 2397tA AET FHFAA o
Z(ethanol) &0l ot ol g AefAI} FAH FF Ax
9 Ade g g,

A = Az F YH F 39eE e F 1Y, 79, 89 F
o A#¥ e Fig. 5.9 2ok 244 ¥5 Ax 3 94 59 A

= & Fig. 6.9 2} A= izt & vl 9 OFg <
Lol A+ 50~609%, @ 100%lX & 47% FEoldch. A2l @
02 AxY 7FY F2L 4-~-HT(YAY F 1989HE FARS
B, 2R gl AE Feol 41~43C(U2 F 159E FAH
ed, F24 fAs e dyoze AP X 2 HAZUE A
J3ta, FAAAA +5& A2 v A9 /M9 WZaty
LS55 AU AWy Sl FurE AT HY F
6, 7, 8 114A 47C7A Asaer, FFL F234 o] 1~
2T zpol7} & o) AA3tATh

f

>~
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A) Three level—-overiay B) One day after entry

C) Seven days after entry D) Eight days after entry

E) Keep warming F) Drying

Fig. 5. Progressive changes during manufacture
of traditional nuruks in open air
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A) Right after entry B One day after eniry

C) Four days after entry D) Five days after entry

E} Twentyone days after entry E) Twentynine days after entry
(the end of incubalion

Fig. 6. Progressive changes during manufacture
of traditional nuruks in incubator
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Table 1.2 959 45kg, U 45kg 18] & 4770 (8 FA
of ta] 53%)& EFat] AUy PROR FEE AR Ao
i, Table 2. WFH3} D& Z+7h 15kg¥ 223 & 1644 (54.7%)
g Egstel A Wgem vEL Az AT U 100%9 &
1410 (R0l el 47%)8 EFste] FAd Yoz FEL A

B¢ sFEch A FE2 A9 Table 2.9 Zo] diR&
2ge] AubdA WAFAL AY\3 5UA HWA FZFe] A
s B 4 it

ANy FEAE AR T FPo] AHLE A¥EY Fig. 5.9
23, 3244 FEAZ Fo Tl A§4L 2 Fig 6.3 2t

F5L 239 F A% A ¥5¢ 4¥RY Fig 5.9 P9 2ol
FE YRS AL WAHNSE B ¢

# T(1998)& Az 113(1878)0 7HF TEHE 4, & A&
SA FE AT FRolE AAHOE WA HsM T
&d AEAS o] &3t glolA 2B Fot Mg ZFon, H ¥
4 2 ohee A7 sed, £ APl 9ggel A
2% FES o83 & g 73 AdEe] sHE = § F9
AEe o) ARE BPEY, ol AR AoldA 7A%
tha Ayzhg e,

)
Je
]
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Table 1. Progressive changes during manufacture
of traditional nuruks in open air
. . Nuruk | Room
z:;;os(; Work (h'::_‘f::fn) temp. | temp. Remark
) () | (T)
ol €9 5cmZy Yo I
- , ot F3 FAe Zapaleld] &
L] A | 2800 22 2 | 9 1emzn @ 99 &9 5em
Yivide 58
2 | ad2 3x] 0900 | 23 | 22
19:00 30 22 | $1%9) WAFAZ: g A
45 ek . YREE RZoje =g 924
R P 0900 | 43 | 205 | wayzns ansoez a4
19:00 41 22 dgge] A
4 # A7) 09:00 46 21.5
H37] 19:00 43 22 | 47 2 A=
5 09:00 45 215
19:00 45 22
6 HA37 09:00 47 22 | Edol gtuazyl
19:00 44 22
7 HH7 09:00 47 225
19:00 43 23
8 37 09:00 47 23
19:00 46 22
9-10 | 47 09:00 4 21
11 07:00 43 21
21:00 45 21 23:0000 47C 453l 37
12 09:00 43 20.5
37 19:00 46 21
13 09:00 44 21
19:00 41 21
14 H37] 09:00 41 21
19:00 41 21 =4 AA
15-16 | §37) 09:00 31 21
17 HA 7| 09:00 28 21
18 | #38A4 09:00 26 21
19-20 | F37] 09:00 25 21
21-23 09:00 23 20
24-27 09:00 21 18
28 I 2 FA | 09:00 19 18
29 a3 19:00 19 18
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Table 2. Progressive changes during manufacture
of traditional nuruks in incubator

Period Time | uruk|Room
(days) Work (hrmin) temp. |temp. Remark
() | ()
1 | A3 19:00 22 22 |l &9 23 9o &5 By
22 A 09:00 |25~26] 22
g E A 19:00 28 22 (e W WA gh EA
a | ma wes . ] YHL BEolo=ma X
3 |2me ¥R 09:00 |30~37| 215 [ FEOIE=EN e
Iz %A 19:00 |36~43] 22 [d&F%o] 24
4 |O9E ¥93 09:00 |32-~38| 215
bty 271C4A | 1900 (35~42| 22
5 |37C H4 09:00 |37~38] 215 |5 FATA T4
AR ESAA| 19:00 42 22
6 09:00 |39~40| 22 |g¥e] G
Zhul42 7] 19:00 |42~43} 22
7 09:00 (41-42| 225
A7) 19:00 42 23
8 09:00 [41—-42[ 23
FhupAr 7| 19:00 [41~42| 22
9 (38C 43 09:00 141~421 21
Flup3 /) 19:00 |41—42] 21
10 09:00 [42~43] 21
J7CcAA 19:00 |42~43} 21
11-12 |Zku}3 7] 09:00 [41~42] 21
13 09:00 [42~43] 21
19:00 |42--43| 21
14 |7halas) 09:00 139~40}] 21
19:00 42 21
15  |[ZhwpE o) 09:00 |41~42| 21
16 | Zhuj3 o) 09:00 138~411 21
17-18 [Zhu} 32 7] 09:00 [41~42| 21
19 |35C4 A,z 09:00 42 21
20 {32CAAR 7R 09:00 37 21
21 [28°C 4 A 2R 09:00 37 20.5
22 [Zhu}t7) 09:00 |32~35| 195
23 [25CHA, ey 09:00 {30~31] 185
24 [#uapar7) 09:00 (28~29| 18
25 |22CAA, AnpEa) 09:00 |27~29| 18
26-27 (Ztul7] 09:00 27 18
28 [Ogg WX 09:00 25 175
29 =2 19:00 25 17
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A) Before 2nd mash B) Right after 2nd mash

C) Onc day after 2nd mash D} Three days after 2nd mash

E) Three days alter 3rd mash F)} Fifty four days after Srd mash

Fig. 7. Simultaneous saccharification and fermentation
for brewing liquor Gosori
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ARt FALAN HE 5 F3EHE Table 3.5} 2t

Table 3. Saccharogenic power of traditioal nuruk

Manufac .
Nuruk ~ture date = Raw materials Methods Saccharo-gemc
sample power(units/g)
(month. day)
No. 1 4, 11 Wheat:Barley=1:1 Incubator 208.2
No. 2 5. 17 Wheat'Barley=1:1 Incubator 270.3
No. 3 6. 28 Wheat'Barley=1:1 Incubator 1476
No. 4 3 17 Wheat'Barley=1:1 Incubator 339
No. b 9 25 Wheat:Barley=1:1 Incubator 280.9
No. 6 "9 25 Wheat 100% Incubator 253.1
No. 7 9. 25 Wheat'Barley=1:1 Open air 306.3

Table 3.4 Rxo] F+59 3382 9% 25 A3} wWpag
112 &8st Agfdes e FENo. 7 AZ)e F3to] 713
¥E FAR URE, ol ARG AU BYg o) &3 T
oM FatFo) £& FFI} Q&g AT
A2t FAAdA HE FE9 F3 AaE e Table 4.9 2t}
T4 AAHEES Bd 99 2650 Ay WHgez Az %5 (No.
DX H&E lkg@ 1106¢E 73 ¥ Ustth 55 Ag FoA4
VB Fig, 105} o] F3¥e] & FHo| Autygoz 374
AAEE Te ARE B My A= gtk

d
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Table 4. Fermentation activity of traditional nuruk

Nuruk Manufac Rew 40% ethanol 40% ethanol
samble . Methods (2) (£) per
Sampi€ (month. ~ materials obtained substrate(kg)
day)

No.1 411 DAY popaor 3302 0826
Nooz 517 WD pogpator 2418 0605
No. 3 6.28 Wheitli.R;arley Incubator 15.85 0.396
Nood 817 VDAY popator 1564 0391
No.5 9.2 R pciator 39 0975
No. 6 9.25  Wheat 100% Incubator 34.4 0.86
No.7 925 VPP Guenair a2 1.106

3. AR, Asd Rl g Y AN

Saccharogenic
power{units/g )

No1 No2 No3 No4 No5 No6é No7
Nuruk sample

Fig. 9. Fermentation power of Nuruk
Nol: April, No2: May, No3: June, No4: August,
No5: September, No6: September, No7: September
# Ethanol production = 40%ethanol( 2 )/substrate(kg)

_25 -




A, Asd T 93¥ Wik Fig 89 o] 99 25¢¢ 2
I FUE 12 st Az F5No. NN BFEHO
o, F4 AT A8 lkg? 1106 ¢ 2 = SvHFig. 9). F3H
I FA4 AaEe FABAE HHRYE W Fig. 100X 2ol
Faga F4 Qage Hutdos 2o AL B, dukH e

2 3ol 2 ¥FIF £ AMEE 252 A& Fo(EH

x
—
o
[{e]
o
oy
)
%
—_
0
ze]
=

Ethanol production( £

Fig. 9. Fermentation power of Nuruk
Nol: April, No2: May, No3: June, Nod: August,
Nob: September, Nob6: September, No7: September
% FEthanol production = 40%ethanol( £ )/substrate(kg)
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350 r ! E T 1.2
300 ; ‘ 11
|
250 |- - “1os 5
s b . -
]3’ 200 ‘ %
£ ! |
& 150 | ! “® 8
% . los B
100 | : | | -
, | ) | u
50 fo-n--tanonn : | {—=—SP(units/g) 0.2
0 ! ! X ! -~ Ethanol production 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7

Nuruk sample

Fig. 10. Saccharogenic power and ethanol production
Ethanol production = 40% ethanol( £ }/substrate(kg)
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4. ¥ EAZ A dds=9e a4

¥2Az A GRAUFEY JgS AHE7] Astd FEAZ
Z1Zbel e 1999 19 19%¢ 1999d 12¢ 31474A1¢9 AdFE
g AFALG7AH(199) .22 AR E Pl FEAZ A9 g
ANFEE Poste) FE FaE JRAdds=ds #AE 4
W Rgked, Fig. 113 2toh

90 . : : : e 4 360
85 bo-- ' : | :

80 |-
75
70
65
60 F- -
55
50
45
40
35
30
25
20 |
15 T T
10 f----- e

300

1 240

180

SP{units/g)

120

Relative humidity of outdoor{%!}

60

- Relative humidity(%)
| —e— SP(units/g)

No.1 No.2 No.3 No.4 No.5 No.6 No.7

Nuruk sample

Fig. 11. Relative humidity during nuruk manufacture
and saccharogenic power(SP)
Nol: April, No2: May, No3: June, Nod: August,
No5: September, No6: September, No7: September
* Relative humidity means relative humidity of outdoors

obtained from Branch of Cheju Meteorological
Administration(1999)
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o

Fig. 1194 BXo] ARFdGErt 60~70%<0 A7le Az
&Y FEHel wakot 80%014<) AVl FEHo wEg B
F AT 2m AE 5 6, THY B AFEUeEE A
W, ZEEe A Aol Q&S & F A, olE e Al7lY A
2% rFolRE AE 5 6w A¢E TAMAN AxF Ro|
I AE T ASE AYY Pz vds ¢xE 2P (LT
7 g7l AP sEE fASHEA Espded A Al Fo
233w Aotk 29X FALdANE 5 ZEMFE Wil
A7 @del Yehnta, dH® ¥dez gy Fog WiEel ohg)
o] ¢tH7) WEel AAdHeR FErt 2ol B A dPer
Azd 2o Fago] waviu AZEY 29)u Adga PEe
2 r5e A2 W A5 By A £u401929)0) R
Bhell oshd psoldt Aame A Este] 20%WSe) 8
wol 15 F& 28] Axe] Avig Awdon JYPAris b ws
q £ d¥dMe B& 50~60%F A/tAD ole fE9
7b ed, #9lo] = ML w 50~60%E Hrstate Az ¥
Zol A9t F4 ANEo] 552 2 5 YA bEa 2 A7
g Fote FFHol & FFL MG narEes dxse
REFLE FAFVAREAA A F4 ABEL FANY £
om, oz wEAZ A AHHY HHZALE ¥ $5)2 o
YA SAd HRoR HALF Aolv, AUy o Az FF
AN B ¥L AFE APt TUn E5F g A

€2 92T AWt Fo AAZ Folgith
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= S

MrL
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i=4
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V. 8 9

AT 0% FFFA nase] Yibl o FEE PEL.
20 AzAY F BHE AIstaa, NIV, ASAR, A2A
g gele A% v IAYS #4 YA vw AR

C A3 Wl 111 £ Ae] U B EFUE ARFAY
50~60%7F A 23ttt

CELe AU E 41~45TeoIAqa, TR Pyl
41~43TC =% FAANAY.

L FAANA Az FERG AR o Ay v F3d
3 F4 gakgo] b7k 9%, 13% © EA vebdl
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