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Abstract

In each nuruk using today, effect of pH on glucoamylase activity and viable cell count of yeast and
bacteris was measured. Common components during fermentation, alcohol, acetaldehyde and acetome, amino
acid composition, and total sugars and mineral content were determined in yakju(korean wine) brewed froa
different ingredients and by different methods.

Results are summarized as follows i

1. The lower the pH, the lower the glucoamylase activity in JK, BK, JK-S, BK-S and N, But the
higher the glucoamylase activity ratio in Koji and KN.

2. Yeast and bacteria cell count could not determined in nuruk inoculated of seed. 1In JK, BK and JN,
yeast cell count was 50X109~80X104, bacteria cell count was 5X106~-24X10¢.

3, In yakju during fermentation, pH was higher in RU, total acidity content was higher in St-N and
St-K, reducing sugar content was higher in St-N, St-K, RUPO and RU, aminc acid content was higher in St-N,
St-K, RU and St-RUPO and alcohol content was lower in RUPO and St-RUPO,

4., FEthanol and acetaldehyde content were highest in dukyunju. Trace amount of acetome was determined
only in St-X, RUPO and St-RUPO. n-Propyl aleohol content was higher in St-K, St-RUPO and St-N, iso-buty!
alcohol content was higher in L-RUPO, Dukyunju and Songyupju and iso-amy! alcobol content was higher in
SongyupJju, RU, L-RUPO and Dukyunju.

5, In amino acids composition of each yakju, Pro, Ala and Val content was higher than other amimo
acids. Total amino acids content was the highest in Dukyunju and second highest in St-N. NHz was higher
in St-N, Dukyunju, RUPO than other samples,

6, Total sugars content was the highest in St-N and second highest in RU.

7. F, X and Mg content were higher in Dukyunju and St-N than in other samples. In Dukyunju, Ca and P
ratio was 0,075 because of low Ca content and high P content,
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Table 1. Treatment of nuruk
sample fame i

K Jokuk madc of flour and whea{ cha't
BK Bunkuk made of flour

JK-§ Jokuk + Seed (R4 + 1

BK-§ Bunkuk + Seed (Rg + UI)

KN Nuruk produced Kanghwa-Do

IN Jungang Kokja permirted

Koji Koji permitted

tre dmmr

?) 45

£ dYol A8¥ d9e St-N, St-K, St-RUSD,
L-RUPO, RUPO, RU, Songyupju(#A3EN§)e} Dukyunju(ht
BE) 585084, ARY 432 A2 v g 39

F2of thd o] Y Hot 101
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St-k SAH} 4 (Steamed rice)2 YF(Koji)E =
¢ go|nd, St-RUSO:= ZaHt 4 (Steamed rice)2} Ra,
U, SOZ ¢R8E ¢0]a, L-RUPOE AUt S4424
(Liquefied corn starch)8} R4, U, P.0.2 R4 ¢
ojmf, RUPO(ZMHEE 443l Ry, Ry, U, S0, P.O.E
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€ AAEY |29 gl FET Fadg 2y oy
382 XAE of bt 4 B 2L UBF 34,
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Table 2. Ingredients of experinental yakju

sasple A

St-N St-K RUPO R St-RUSD L-RUPO SongyupJu
step waterials .
nain mate- jgrinded & ste-  steased grinded rice(0.6) grinded rice(0.6) steamed grinded rice(0.7) grinded rice(0.6)

ist | rial(Rg) |amed rice (0.8) rice(0.5) corn starch(0.6) corn starch(0.4) rice (0.8)

ferpenter |
(SP*,g)  1(380,1608)

distlller's
galns(e) 0.12 0.12

yeast(g) - - 6.0

water(¢) 0.8 0.78 2.1
the others - - -

(5000, 14.4g)
{Jh(2200. llg?g

Kl)gl
(88, 6008)
Ra(15000, 2¢)

U (2200, 7.27g
R3(15000, 1.4g)

S000, 4,328 é 4§s R4(5000 3 36g) R425000‘ 2.%)
200, 14.%) 3.36g) U (2200, 4.8g)
S0(1200, 26.6¢)
0.3 - - -
4.0 3.5 3.0
0.8 0.4 0.9

pime leawes(ldg)

saln mate- |grinded & ste- steamed gluti- grinded rim(o 1) grinded rice(l, l) steased glutl~ liquefled corn

grinded rice (0.65)

2nd | rlal{kg) ued rice (2,2) nous rice(1.2) corn starch (1) corn starch(l.1 nous rice(2.4)  starch{1.4) corn starche(1,25)
fermenter Kol R;;(IS('XIO §. 3?) RAESO(X) 10. %g) §5000 10.628)
(SP,g) (380.440!) (88, 50g8) Q. (1500, ‘? - P.0.{1500, 2.44g) U (2200 52?)
(1200 28 Ra(1500. 10, g) Ra{15000, 8g
dlstiller’s
gains(e) . - ‘ 0.3 0.3 - -
vater (€) 2.2 1.8 0.9 2.2 2.2 2.8 2.4
3rd |main wate- - - - - - grinded rice (0.9)
rial(Kg)
fermenter - - - - - R4§5000. 3.84g) -
(s,g) U (5000, 3.84g)
water (€) - - - - - 0.8 -

% : SP, Saccharcgenic Puwer
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Table 3. G conditions for amalysie of alcohol

Instrument Shimadzu G5C~14A

Column PEG 20M, 10%, (30~10C mesh,
Smmd < 2m, glass)

lletector t FID

Column temp, @ 90

Injector temp. ! 190°C

Detector temp. ¢ 1507

Carrier gas Nz (20 ml/nin
Hy pressure 0.7 Kg/em?
Alr pressure 0.5 Kg/un?

Table 4. Acalytical conditions of amine weid analy-

et
Instrument Hitachi 835-50
Column o4t mm X 150 mm
Resin : Hitachi Custom Ion Exchange

Resin #2619

Analysis cyole time 70 min
Buffer flow rate 0,235 mt/nin
Ninhydrin pressure 0.3 sb/min

Column temp. 153 ¢
Optimus sample quantity @ 3 mmol/S0ué
N2 gas pressurs o028 Kg/oms

Table 5. Analytical conditisns of HPLC in trypto-
phan of yakju

Waters 441

DogeBordapak™ C1ACOY S 0 00 mm)
=5 ¢

V254 nm

Instrument
Column
Detector

Mobile phase @ 3% Methano! 4 PIC B
Flow rate

Lo ef/nin
BRI EECEC
MY Spectrophotometer (BECKMAN IU R series
60)-5 ©]-&5}o] Manual Clegg Anthrome Method26’2 @
3733tsih.
7) oo B ¥4
B4 4 A0ACHI o Fshel  Atomic
Absorption Spectrophotometer(Spectr AA-40, Variar
Association) & of %3} Table 62} e 27lez 2
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Table 6, Analytical conditions of atomic absor-
ption spectrophotometer
lons K Ca M Cu in
Conditions

Wave length | 766.5 422.7 285.2 124.8 2139

{mm)

Lé(lmpAL t)u"r'pnt 5 .5 3% A 5
1tw1dth 1.0 05 05 05 1.0
(o

H. MYHPI} W 5

1) 8] 949
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Table 7. Effect of pH on glucoamylase activity of nuruk

pH 1.2 3.8 4.2 3.0

Sp*} SP  percent SP pervent SP percent  SP perc ,e'\t
sample |(sp/g) (%)  (sp/g) (%)  isp/g) ( %) (sp/ig) i}
JK 48 1.9 18 9.7 s 25 1218 100
BK ‘5 1.2 56 4.7 288 30.9 1134 100
JK-S 42 4.3 1i6 9.6 282 23.5 1200 10
BE~S 43 3.5 102 8.5 462 8.5 1200 100
N 52 15.0 722,90 112 32.8 244 100
JN 17 4.7 1% 110 78 218 380 100
{oji il 58.0 83 80,2 4 5.3 88 100

% : 3P, Saccharogenic Power
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Table 8. Viable cell count of yeast and bacteria

inm

{ cells/g)

. count Yeast Bavteria
sampie

JK 80 X 104 5 X 10
BK 73 X 104 8 >< 108
JE=S -
BE~S - -
N 6,1 X 104 265 X )
N 50 x 104 24 X
Koji - -

not determined
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Table 10. Composition of slcohol, acetaldehyde and acetone in yakju

(viv%)

sanple St~ Song- Dukeun-
com- St-N St-k RUPO  RU  RUSO L-RUPO yupju Ju
ponent
Acetal-
dehyde 0.008 0,008 - 0,008 0,007 0,005 0,005 0,034
Acetone - 0.004 0.004 =~ 0.005 =~ - -
Me=0H - - - - - - - -
Et-0H 12,910 12.810 11.301 11,931 11.071 11,258 10.753 18.724
n-Propy|
alooﬁol 0.021 0,026 0.010 0,018 0,024 0.016 0.018 0.006
Isobutyl
alcohol | 0,006 0,010 0,006 0,015 0,011 0,018 0,017 0.018
Isoany|
alcohol | 0,013 0,021 0,014 0,031 0,015 0,026 0,031 0.024

= ; Not determined
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Table 11, Total amino acid and ammonia contents in yakju
{ mg/100mi )
sample St-N St-K RUP( RU  St-RISC L-RUPO Song-  Duke-
AA yupJu  unju
Aspartic acid 5,750 &.814 3,361 2,394 2,471 1665 2,131 8.00%
Threonine * 1,531 1,822 0,919 0.622 0,590  0.451  0.62%5 2,423
Serine 0,974 0.652  1.364 0,675  0.752  0.649  0.680  1.048
Glutamic acid 4,966 2,747 2,326 1,739 134t 1115 1,248 8,290
Glycine 0,842 0,426  1.481  O.BB2  0.789 0770  0.645 0,842
Alanine 42,112 24,458 25,413 17.418 11,183 11,176  14.399 5R.771
Cysteine 11,452 5,892 6,880 5,235 2,898  3.546  4.419 14,485
Vainine * S1.759 19,157 17.830 13,020 9,668  9.939 10.516 43,306
Methionine * 1,835  1.432 1,075  0.730  0.420  0.527 Q.57  2.518
[soleucine * 22,938 13,725 13,246 9.438 6,255  7.425  7.772  32.648
Leucine ¥ 19,284 12,381 7100  6.281  4.395 4.430  4.848  23.78%
Tyrosine 5,108 4,370 2.794 1,946 1.425 1.439 1,826 7,979
Phenylalanine *| 9,952 6,662 3,386  3.038 2,572  2.144  2.440 13,124
Lysine * 1,241 0.86%  1.092 0,567  0.647  0.832  0.5580  1.426
Histidine 2,804 1,817  1.496  0.902  1.098 0,706  0.808  4.180
Trytophan * La7l 2114 1,253 3,746 2.167  2.076  1.993  10.212
Arigine 26,147 20,381 8,928  8.85  8.269  6.076  6.380 38,150
Proline 95.759  34.541 77.098 47.583 30.440 33.488 37.627 126.238
NHz 78,699 38,666 78,551 39,332 35.113 33,391 38.843 78,619
Total A.A, 286,236 157.000 177.048 124.850 87.350 88,254 99,682 399,368
% 3 Essential amino acid
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Table 12. Total sugars content in yakju

{ ng/100nt. )
~ sample} St-  L-  Song- Dukeun-
sontent St-N St-K RUMO RU  RUSO RUPO  yupju Ju

Total sugars| 842 603 569

74 459 639 539 64

Table 13. Minerals content in vakju

{ pg/100me |
sample St- 1= Song~ lukeun-
. St-N St-F  RUP: RU RUSG RUPC  yupju ju
mireral 1T T e
a .04 910 10.96 20,02 €18 6.62 14.32 4.14
P 30,70 14,80 £.10 15.40 11,50 10.20 11.%0 55,40
K 48,08 24,12 17,08 21,58 22,89 12.70 17.91 59.48
Mg 16,00 8.76 583 7.82 4.7v 4,38 5,80 17.86
Zn 0.76 0.5 0.47 0.5% 0,38 0.50 0,48 0.64
Cu 0,023 0,023 0.031 0,032 0.028 0.022 0,037 0,029
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