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ABSTRACT

Yakju is a traditional Korean beverage made from rice and Nuruk. In this study, the quality
characteristics of Yakju by rice Nuruk and traditional Nuruk were examined. The alcohol content
(%) of Yakju with A.luchuensis was 17.10-17.60, and Yakju with A.oryzae 17.40-18.00, which
showed a slightly higher alcohol content (p<0.05). The pH, amino acidity, volatile acid,
and b value in Yakju with A.oryzae were significantly higher than A./uchuensis (p<0.001). The
acidity, L, a value of Yakju with A.luchuensis was significantly higher in Yakju with A.oryzae
(p<0.001). An analysis of the electronic nose of Yakju showed that the fragrance pattern of
Yakju was 92.364% for the one ingredient and 7.545% for the two ingredient. The distinction
by rice Nuruk was classified by the two ingredients, and when songhak was used along with
traditional Nuruk, it had an aroma pattern independent of the other Yakju. According to the
results of electronic tongue analysis, Yakju with A.Juchuensis was found to be sour, umami,
and Yakju with A.oryzae had a salty, bitter, and sweet taste. According to the sensory evaluation,
taste was the most significant among the panel (p<0.001), and the harmony of taste was the
highest with Yakju with A.Juchuensis. The general Nuruk and aroma patterns of Yakju are divided
largely by rice Nuruk in the manufacture of Yakju. These results are expected to be great help
in the development of new products for Yakju, considering the flavor and taste of Yakju.
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Table 1. Physicochemical characteristics of Yakju with variety Muruk
Rice Nuruk A.luchuensis A.oryzae
Traditional . o F-value
N Jinju Sanseong Songhak Jinju Sanseong Songhak
Alcohol (%) 17.60% 17.10F 17.30¢ 17.40¢ 17.70° 18.00° 3.000?
pH 398 + 0042 392 + 003> 396 + 004> 473 £ 001° 470 + 004 466 £ 0.01* 5763
Acidity b e . J 4 ne
767 £ 058 594 + 0.67° 978 + 148 372 + 049" 414 + 0399 350 + 028 7.308
(mL/10 mL)
Aminoacidity 57y 4 0710 55 + 005 345 + 031% 446 + 058° 475 + 00T 403 + 0070 S171°
i/10 my 30 0. 55 + 0. 45 £ 0. 46 £ 0. 75 + 0. 03 + 0. .
Reducing 1141 + 094 958 + 048 1202 + 222 910 = 0.84 878 + 140 880 + 021  7.600
sugar(%)
Volatile aci
(n?gjti)e 2d 100 + 006 17.33 + 0.02% 1613 + 004 2053 + 006" 2973 + 0.08° 3213 + 008 5047
7 9360 £ 0.05 8983 & 0.01° 91.12 + 0.02¢ 9273 + 0.00° 9297 + 0.00° 92.73 & 0.01° 5407
HLl‘mer a¥  -1.85 + 0.01¢ 044 + 0.01° -0.64 + 0.01° -0.79 + 0.01° -1.86 + 0.02¢ -1.98 + 0.01° 5680
color . e
valpe P 1234 £002° 1192 £ 001° 1251 £ 001° 1025 + 001 1369 + 002" 1467 £ 0.00" 7.323
SEY 1401 £ 003 1567 + 001" 1534 + 0.01¢ 1258 + 0.01' 1549 + 0.02° 1648 + 0.00° 6.303"""

Y Values are mean * SD (n=3), different letters within the same row differ significantly (p<0.05).

kx

2 p<0.05", p<0.001"™".

% Lightness (100 = white, 0 = black).
9 Redness (+ = red, - = green).
 Yellowness (+ = yellow, — = blue).

® SF was calculated by the difference of (VAL? + Ad? + AF ).
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(11.20-17.33 mg/L) B} EA YeFtH(p0.001). °F
Fo| M Lk WMa IFIAE ARSE oF,
aghke W=t RS ARSEE OFF, bt SRS
=3t FEHAE AREEE A X o= 7P =
YERHTH(p0.001). F54E oFF & =3 &8k}
£ AR 7 ATt 7P A ekt R
Ao w2 2o Mo] W F §5F FoR ARy
Ed|(Kwon et al, 2010), 72| Mer} =S5E 24
ATk B ok TR Aol i vAE 84
= ORI olv)et S tyrosine®} tryptophane 4
Fz2M Mol EviEg mE Sl glo)
phenol }3HET Whgate] 2AMEAS JAJeh= vk

A7 e, I amino carbonyl reactionol] 2]
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Fig. 1. Discriminant function analysis of an electronic nose in Yakju.
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Table 2. Taste score of electronic tongue in Yakju
Rice Niruk Traditional Sensors of E—tonguel)
Nuruk SRS STS UMS SWS BRS
Jinju 7.80 4.60 7.70 6.70 4.50
. Sanseong 8.00 5.10 5.90 5.20 7.40
A.luchuensis
Songhak 8.20 4.00 8.50 3.40 3.30
Average 8.00 4.57 7.37 5.10 5.07
Jinju 3.90 8.70 2.80 7.30 8.00
Sanseong 4.00 7.40 4.50 6.90 8.20
A.oryzae
Songhak 4.10 6.30 6.60 6.40 4.50
Average 4.00 7.47 4.63 6.87 6.90

USRS, sensor for sourness, astringency, and bitterness; STS, sensor for saltiness, spiciness and metallic; UMS, sensor
for umami, saltiness, and astringency; SWS, sensor for sweetness and sourness; BRS, sensor for bitterness and

astringency.
SRS SRS
2 58 12 12
9 9 L]
[ L] [}
BFS s 578 BRS 5 578 BRS 818
(1] L]
WS uMs sws ums WS ums
A.luchuensis(Jinju) A.luchuensis(Sanseong) A.luchuensis(Songhak)
SRS SRS SRS
12 12 12
] 9 ]
i [ 8
BRS 518 BFS 8T8 BRS 518
sWs ums WS ] W3 1]
A.oryzae(Jinju) A.oryzae(Sanseong) A.oryzae(Songhak)

Fig. 2. Radar plot of each sensor of E-tongue in Yakju.
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Table 3. Sensory evaluation of Yakju with the variety NMuruk

Traditional

Rice Nuruk Color Aroma Taste Sweet taste Texture
Nuruk
Jinju 7.40 + 1.26Y 507 x 235 6.50 £ 6.15? 2770 £ 1.06 6.90 = 1.10
A.luchuensis  Sanseong 7.00 £ 1.41 4.67 = 298 538 + 4.74° 3.50 £ 1.90 6.80 = 1.14
Songhak 7.00 £ 1.33 440 £ 2.53 6.13 + 7.98% 320 + 1.32 6.80 £ 1.03
Jinju 7.70 + 1.34 5.00 £ 2.71 413 + 4120 2.80 £ 1.48 6.00 £ 1.33
A.oryzae Sanseong 7.40 = 1.26 437 + 491 4.13 + 530° 250 £ 1.18 6.40 £ 1.35
Songhak 770 + 1.16 493 £ 1.93 4.63 £ 530° 230 + 1.34 6.00 = 1.05
F-value 0.586 1.270 6125 0.943 1.483

U1, not harmonious; 5, normal harmonious;

10, strongly harmonious.

2 Values are mean + SD (n=3), different letters within the same row differ significantly (p<0.05).

A kk

¥ p<0.01

A.luchuensis \ SN
(sanseong) s

Aluchuensis./ ...
(Jinju)

()]

A.oryzae
(Sanseong)

PC2- 16.423%

4 I

| N :
| H
\< Allichuensis N
”wongha” e
4

40|~

£0]--

;A:OfyZUE
{songhak)

0

PC1-73876%

\n;e-——/

Fig. 3. Discriminant function analysis of the

electronic tongue in Yakju.
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