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Abstract The purpose of this study was to compare the different types and qualities of Nuruk and Koji,
and the quality of the vinegar produced from them. The study intended to provide basic quality indicator
data for vinegar production. The pH of cultured Nuruk was the highest and a total of 9 types of organic
acids were detected. Among the organic acids, lactic acid and succinic acid showed high concentrations
regardless of the test group . A total of 6 esters were detected when the fragrance component of vinegar
was analyzed. Four higher alcohols were detected and the total higher alcohol concentration was 3.4~7.9
ppm. While analyzing the antioxidant content, ABTS+ was significantly higher in vinegar prepared using
cultured Nuruk while DPPH was significantly higher in vinegar prepared using Jinjugokja, cultured
Nuruk, and Koji. Total polyphenol content was significantly higher in vinegar prepared using cultured
Nuruk. The highest scores were observed for Koji for sweet taste, for Koji, Songhakgokja, and Sanseong
Nuruk for sour taste, cultured Nuruk, Koji for umami taste, cultured Nuruk, Hongguk for flavor, and
cultured Nuruk had the highest score for overall preference. From the above results, among the 7 types
of vinegar prepared, vinegar using cultured Nuruk is a low-acid vinegar, high in total polyphenol
content, with excellent antioxidant characteristics such as DPPH radical scavenging activity. This may be
termed as a new functional vinegar for improving national health and it can be expected that customer
acceptance for this product will be high.
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Table 1. Organic acid analysis conditions

Waters 2489
Column TSK-GEL ODS 100V(4.6mmi.d. X 250mm, 5, 12nm)
Temperature 35T
Flow rate 1 ml/min
uv 210, 220 nm
Eluent 150mM NaH2PO4 phosphoric acid
Injection volume 2ul
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Table 2. pH and total acids(%) of vinegar according to the type of Nuruk and Ipguk
Division Sample pH Total acids(%)
Jin Ju 4,39 "1.18
Nuruk Song Hak 4.65 1.09
San Seong 4.29 1.32
Thwa 4.23 1.11
Cultured 4.20 0.99
Rice Koji 4.41 1.19
Koji
Hong Guk 4.25 1.22
™ Not significant
Table 3. Organic acid in vinegar according to the type of Nuruk and Ipguk (mg%)

Division Sample Oxalic acid Formic acid  Malic acid Lactic acid  Succinic acid  Cirtic acid  XOrganic acid
Jin Ju 45.3 0.0 58.9 ‘97.8 ®111.9 €30.1 “344.0
Song Hak ©28.6 429.4 °50.5 “201.1 90.2 28.1 °427.9
Nuruk San Seong 33.1 43.7 711 °169.3 °100.2 51.9 4693
Thwa *33.4 “97.1 °55.6 €135.2 ®109.3 0.1 ®450.7
Cultured 27.8 °64.5 40.4 *139.1 "103.2 °64.2 °439.2
Kor Rice Koji 413.4 45.1 90.9 #180.2 °101.2 “89.6 520.4
Hong Guk 445 72.9 51.6 °147.8 137.2 51.4 475.4

"¢ Values with different superscript within a same column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 4. Fragrance content of vinegar according to the type of Nuruk and Ipguk
Nuruk Koji
Item(ppm)
Jin Ju Song Hak San Seong Ihwa Cultured Rice Koji Hong Guk

Ethyl acetate 3.1 3.3 4.9 4.1 2.8 7.9 ‘0.7
Vinyl acetate 0.2 0.1 0.2 0.0 0.1 0.4 0.3
Isobutyl acetate 0.4 0.3 0.2 0.3 0.4 0.5 0.3
Isoamyl acetate 39 2.9 3.1 %1 3.3 ‘1.9 4.0
Diethyl succinate 0.1 0.2 0.1 0.1 0.2 0.2 0.1
Phenethyl acetate 0.8 0.3 0.3 0.5 0.4 0.5 0.4
X Esters 7.7 7.0 °8.6 °8.6 6.8 109 5.4
Isoamyl alcohol ®24 2.0 1.8 1.8 1.4 3.0 1.3
Isobutanol 0.2 0.1 0.3 0.3 0.1 0.5 0.4
2-Ethylhexanol 2.0 4.1 b3 4 1.1 36 4.4 4.1
Phenylethanol 0.0 0.1 0.2 0.2 0.1 0.0 0.1
X Higher alcohols 12,3 ®13.2 °14.1 11.8 11.9 18.8 11.2
Isobutyric acid 0.1 0.1 0.4 0.2 0.1 0.0 0.2
Isovaleric acid 1.2 0.7 5.4 ‘1.8 3.4 2.8 0.4
X Fatty acids 1.3 13.3 °14.5 °12 °12 18.8 11.4
Acetoin 4.0 0.9 1.9 1.7 °2.9 °2.0 1.1
Benzaldehyde 0.4 2.0 ®0.7 °0.8 1.1 °0.9 1.8

* 4 Values With different
™ Not significant

superscript within a same row are significantly different (p<0.05) by Duncan's
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Table 5. ABTS(%), DPPH(%) and Total polyphenol contents of vinegar according to the type of Nuruk and

Ipguk
R . o o Total polyphenol
Division Sample ABTSH+(%) DPPH(%) (mg/100m))
Jin Ju *87.41 %459 °510.27
b ab b
Nuruk Song Hak 73.91 4.19 420.28
San Seong “89.15 °2.97 319.34
Thwa ®78.10 ®351 *527.26
Cultured %94.12 %471 645.39
Rice Koji b78.14 4,61 “610.40
Koji b b b
Hong Guk 77.11 2.78 436.19

3¢ Values with different superscript within a same column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Sensory characteristics of of vinegar according to the type of Nuruk and Ipguk

Total sensory

Division Sample Sweet Taste Sour Taste UTrn ami Flavor Overall evaluation
aste preference
score
Jin Ju 4.0 243 %33 3.8 3.6 519.0
b b ¢ b
Nuruk Song Hak 3.6 4.7 3.8 3.9 3.2 19.2
San Seong b3 4 4.7 3.8 4.0 ®3.9 *19.8
Thwa °31 4.4 3.5 4.1 4.1 °19.2
Cultured 32 4.6 3.9 4.2 4.4 203
Rice Koji %5 4.7 3.9 3.8 3.8 20.7
Koji N ) b b
Hong Guk 3.7 4.5 3.7 4.2 3.6 #19.7

* © Values with different superscript within a same column are signi
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