Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.2.535

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 20, No. 2 pp. 535-542, 2019

5L o8 $S4F9 olatet B4 97

Study of the Physicochemical Properties
of Nuruk Salts Made from Different Traditional Nuruk

Kyung-Sun Jung, Chul Cheong*
Dept. of Convergence Industry, Seoul Venture University

2 o EAYE 4F FEOR AZY FRAFEY AR WWENGY FELF AFA 2R3 7| 2ASE FHEln
AREALE] Qo] B FEATE AU £ UEE e S YO S FESRE olgT, |, W, S
AAEte] F28 AR T EAS g, ABHET 2% 5 BUs HEzAsl FEAFS AX F o3k EA
S B FEAT A Al pHE 28 6.2-6.504 2 39F 6.1-622 Doj7 thg o] F o= ozt Folxth 4t
o ) g }Ol% Ak %E% g F %OW ° %H;i UJ%

= =

FEATe] M 2 4 S E)\/\E]— FEATY] 9GS
71 A FEATY] f714H acetic acid, oxalic acid, malic acid, lactlc acid, citric acid ¢°i ‘“LO] EE]‘”E} “%’\j
9] oxalic acidi= 0.77 mg/mLo.Z Y7472 23HH ©9k31, succinic acid= 1.19 mg/mLZ W=Ao] 71 B2 o= e
o} 3 malic acid, lactic acid, acetic acid % citric amd“‘: Z}7} 0.29 mg/mL, 1.48 mg/mL, 0.12 mg/mL= }=2wo] 71
B2 AR el =0 Axd FHAF] UE FEOR AR FHAT B Fude el T £2 AR

epste,

Abstract The purpose of this study was to obtain basic data necessary for making a nuruk salt by comparing and
analyzing the ingredients of various nuruk salts, and to select a nuruk salt that meets the users' needs. We selected
the types of nuruk as the ihwaguk, miinguk, baekguk, and koji to identify the characteristics of the nuruk, and then
analyzed the chemical characteristics after manufacturing the nuruk salts under the same conditions of fermentation,
such as material ratio and temperature. In the manufacture of nuruk salt, the pH level dropped from 6.2~6.5 before
fermentation to 6.1~6.2 three days after fermentation. The Acidity increased from 0.16~0.18 before fermentation to
0.22~0.25 after fermentation and there was no difference between the nuruk. The sugar content has risen since
fermentation, and nuruk salt made by koji showed the largest increase in the sugar content. The salinity of the nuruk
salt was raised to 37~44 after fermentation from 30~32 before fermentation and indicated largest increase in nuruk
salt made by koji. Organic acids of nuruk salt were detected in the order of acetic acid, oxalic acid, malic acid, lactic
acid, and citric acid. The oxalic acid of the baekguk salt was found to be 0.77 mg/mL, 2.3 times more of the koji,
and the succinic acid was also found to be the highest with 1.19 mg/mL. Malic acid, lactic acid, acetic acid, and
citric acid were found to have the highest amount of koji salt at 0.29 mg/mL, 1.48 mg/mL, and 0.12mg/mL,
respectively, making it a better taste to be soft than other nuruk salt.
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Table 1. Microorganism isolation & identification from Nuruk

Sample Name Species Similarity(%) Colony

F56-BL1 Mucor circinelloides 929 fungus, black spore
F56-BG1 Penicillium polonicum 93 fungus, turquoise blue
F56-YG2 Aspergillus oryzae 100 fungus, yellowish green
F56-YG3 Aspergillus oryzae 93 fungus, yellowish green
Y56-1 Wickerhamomyces anomalus 99 general yeast

Y56-2 Wickerhamomyces anomalus 99 general yeast

ReY56-1 Saccharomyces cerevisiae 99 general yeast

ReY56-2 Saccharomyces cerevisiae 99 general yeast

ReY56-3 Saccharomyces cerevisiae 99 general yeast

ReY56-4 Saccharomyces cerevisiae 99 general yeast

ReY56-5 Saccharomyces cerevisiae 99 general yeast

ReY56-6 Saccharomyces cerevisiae 99 general yeast

ReY56-7 Saccharomyces cerevisiae 99 general yeast

Table 2. Alcohol production ability of yeast

Fermentation time

Yeast No
24h 48h
Y56-1 +
Y56-2 +
ReY56-1 +H
ReY56-2 +H
ReY56-3 ++ +++
ReY56-4 ++ +H
ReY56-5 ++ +++
ReY56-6 ++ +H+
ReY56-7 ++

circinelloides, Aspergillus oryzae, Wickerhamomyces
sol e ¥tk
T FEAA &8 = e s

LR H7] Wzl frAREE P =l

anomalus, Saccharomyces cerevisiae
Eed vdEES A
o

&2l A

IHTable 2) Y56-13F Y56-2= 24A17F 50
glom ReY56-17 ReY56-2, Y56-7-

Table 3. Saccharogenic power of nuruk

z710] 43S AL 1 9] gE=

paXeR

yd Ko=) =
AE55E
Saccharomyces cerevisiae

etk e & St

tTable 3).

A3 =]

124 SPE A FH7HE
uHsith 100% A7HEE o3 o] =3t
FE A ER nAARE g AR E
Fee s Uebith Wsa) el dnk
AR G5 ARSI 7T /e

FE sl E4F c-amylase, B-amylase, B
-glucanase, glucoamylase 5°| &<l Hlom, T
e Eael 3ol HATtKTable 4).
Glucoamylase S04 A% H oAl glucose
Adshs AAR[1], 47H TRl 5 Ukt o]
WE A Fato] EAgte] F e & ALR oA

o,

protease =

U o [

Nuruk Baekguk

Thwaguk

Miinguk Koji

Saccharogenic power(U/g) 332.31+31.32°

170.11£15.06°

250.13+26.04° 124.33+12.04

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as MeantSD(n=3).
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Table 4. Enzyme activities of nuruk

Enzyme activities Baekguk Thwaguk Miinguk Koji
a-Amylase (U/g) 4.47+0.22° 3.10£0.14° 3.8740.24° 3.04+0.20"
B-Amylase (U/g) 1.20+0.16" 1.12+0.24" 1.1540.14" 1.12+0.12"
Protease (ug/ml, trypsin) 1.8340.06" 1.54+0.13° 1.74+0.03" 1.3740.11"
B-Glucanase (U/g) 0.160+0.001° 0.150+0.006" 0.155+0.003" 0.152+0.004°
Glucoamylase (U/g) 0.15£0.01° 0.14+0.01° 0.15+0.01° 0.06+0.01

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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Fig. 1. Change of pH, acidity, °Brix, salinity during fermentation by nuruk salt
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Table 5. General compounds of nuruk salt

General compounds(%) Baekguk Thwaguk Miinguk Koji
Carbohydrate 30.3+1.2° 30.5+2.3" 28.9+1.9" 25.542.0°
Protein 2.240.01° 2.240.1° 2.120.2" 1.8+0.1°
Lipid 0.120.0" 0.3+0.0° 0.240.0° 0.3+0.0°
Ash 11.5+1.3" 11.4£2.1° 11.4+0.6" 11.7£1.1°
Moisture 55.7+3.5" 55.6+4.1° 57.3+5.2° 60.7+3.2"

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as MeantSD(n=3).

Table 6. Organic acid of nuruk salt

Orginic acid(mg/mL) Bacekguk Thwaguk Miinguk Koji

Oxalic acid 0.77+0.01° 0.52+0.01° 0.44+0.01° 0.33+0.10°
Malic acid 0.240.02° 0.11£0.00° 0.08+0.01° 0.29+0.00°
Lactic acid 0.24+0.01° 0.06+0.00" 0.13+0.02° 0.29+0.01°
Acetic acid 1.1740.01° 0.46+0.01° 0.68+0.01° 1.48+0.02°
Citric acid 0.07+0.00 NDV 0.0120.00° 0.12+0.00°
Succinic acid 1.19+0.00° ND 0.30+0.00° ND

1)Not detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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