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Changes in Physicochemical and Sensory Characteristics of Rice Wine,
Yakju Prepared with Different Amount of Red Yeast Rice
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Abstract The physicochemical and sensory characteristics of rice wine, Yakju, made with different additions of red yeast rice
(0, 10, 20, 30, and 40%) were investigated. The pH of the rice wine decreased and the total acidity increased with greater
additions of red yeast rice. Furthermore, the total sugar content increased and the alcohol content decreased with increasing
amounts of red yeast rice. The color L-value diminished and the color a- and b-values increased with increasing amounts of
red yeast rice. Among the volatile flavor compounds, esters, aldehydes, alcohols, and acids were the most important aroma-
active compounds identified in the rice wine. The sample with the 10% red yeast rice addition had the highest ester content,
which is a primary component in fruit fragrance. The highest overall acceptability values in the sensory test for color, flavor,
taste, and overall favorite were 5.10, 5.75, 5.15, 4.65, and 4.50, respectively, with the addition of 10% red yeast rice.
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Fig. 1. Scheme of making procedure of rice wine by addition of
red yeast rice.
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A 39 7422 pHe} F4h FF ¥ dede dFE #47 &
Astth pHE= pH meter(VWR 8000, Orion Inc., West Chester,
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ol x|A|efo & slod 0.1 N NaOH o2 A3 & 0.0095 F
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RE kS SPSS ver. 10.0 package program(23)< o]&-&lo] z}
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7} N7 oA 5%(p < 0.05) 2 oA ZFsisT)

Table 1. Gas chromatography specification and operating condi-
tions for measurement of flavor composition in rice wine

Specifications Operating conditions

Model HP-6890A

Detector FI detector

Column HP-FFAP (film thickness 0.5 um, 50 m x 0.32 mm LD.)

Temperature Injector : 250°C, Detector : 280°C
Oven Temp. 40°C — 55°C — 100°C — 200°C (5°C/min)
Injection Vol. 1 pL (Split ratio 25 : 1)
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Fig. 2. Changes in pH of rice wine, Yakju during fermentation at
15°C for 15 days.

EE g

pH

=3 W] Fo] pHE 397 7Mooz 1597 3% Ad=
Fig. 29} 7ottt &5 A% ZF AP+ 4.68-4.789] 3 UER
I, §F 3YRE BE Agt 2Aske AEE veilen &
Y 9ol dE79 10% T+ &S H7K AldTte 4
4399} 4262 HAAE VERiT 2 ¥ gi Frlsle g=d
15901 4429 4342 YeERTh 3 &S 20, 30, 40% 7t
g AldTe] pHE ©E 7|7ke] Zojol wet Ald Zaste &
F 1590z} 424, 421, 4.172 YRt 32 Ao HrE
o] Z7tell wg} HF pHe VA delhged giz21eh 10% &=
AL H7EsE NPT Abololle 5% oM frelF zlol7t gle
o2 YepPgtoL} 20, 30, 40% = &g 7K AdTeeE
oF zol7t Sle Aoz Yehgtt. Tt 10% &= &2 3
713 A F Rt B 39FRE pHYt e AT 2Er|7
o] Aol wel &8lo A8k vAES Fgoz {714k A
o] FvtEle] @ AFRT pH7F AsEHA HE 2
104 5EE HAE F7isle AL 2art 339 v 489 &
714t GFgo] MZE WSSt esterel 7w FA Sl 9]
SHER pH} F7HE AR F5§ ol§3l BEE AN
& o]l &3] pH| W3le} Az IX3 23S JeRITH2S).
Fat Ae] Hrego) g wiE HE pHe R 10% 3
= &g H7EeE AlgTl vla] WA YRt ol S5 Ao
HE Al Be {714k AAtsle fr)ake] dEe] FviE A
2 Az AZEs 3252 Az A vt 23} v)ss)
ATh26). = Aol iE] de FHRY a4hFe FHEo=g 9
st pH7F ZAHACE B3I TH27). WA £ AFME
olggt elow F= & Hyige] Fuigel et pHl BA Y
et Az,

St

FAE 3U7F VAo 7 g 15U7MA] S Fig 3 YEl
Wlth 4 gF AZoE 0.13-022%2 S 3HEks el
o} g 3YRE MAM3F] F7kEEA ZF AdFE 2 oY
1.07-2.11% AR E HAT 1 FRE = AM3 724U F
=5 el BEE Az o £5le 34 Wi £ 4
g Az} AR v)EATHRS). oA €] FAke 2F 3
FollE 98 F9o| f7)4ke] F2 Fdsh) wart APEHA =

3.0

—@— control
—a— 0%
—— 20%
—o— 30 %
—w— 40 %

2.5

Total acidity (%)
-

Fermentation time (day)

Fig. 3. Changes in total acidity of rice wine, Yakju during
fermentation at 15°C for 15 days.
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Fig. 4. Changes in total sugar content of rice wine, Yakju during
fermentation at 15°C for 15 days.
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Fig. 5. Changes in total ethanol content of rice wine, Yakju
during fermentation at 15°C for 15 days.
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Table 2. Color values of rice wine, Yakju manufactured in the addition of red yeast rice at different ratios

L (Lightness) a (Redness) b (Yellowness)

Control 98.44 + (0.32¢ —-0.05 +0.01° 02.09 + 0.34°

Rice (90%) + red yeast rice (10%) 96.04 + 0.95¢ 131 +£0.39° 09.79 + 1.03"
Rice (80%) + red yeast rice (20%) 93.55 £ 1.21° 3.24 £ 0.51° 16.74 £ 2.29°
Rice (70%) + red yeast rice (30%) 91.55 + 0.64" 391 £051° 19.76 £ 1.53¢
Rice (60%) + red yeast rice (40%) 89.97 £ 0.78" 5.20 + 0.85¢ 2436 + 1.60

"Mean =+ SD.

“dyalues in the same column not sharing a common superscript are significantly different according to Tukey’s multiple range test (p < 0.05).
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Fig. 6. Composition of flavors in rice wine with different
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Fig. 7. Composition ratio of flavors in rice wine with different

concentration of red yeast rice.
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Table 3. Sensory evaluation" of rice wine, Yakju manufactured in the addition of red yeast rice at different ratios

Color Flavor Taste Overall acceptability
Control 4.70 £ 1.03** 3195 & 1.15* 520+0.77" 5.10 £ 0.79"
Rice (90%) + red yeast rice (10%) 4.85+0.81* 4.05+1.10° 5.50 = 0.69° 5.75 £ 0.79¢
Rice (80%) + red yeast rice (20%) 5.15+0.81% 425+0.72° 5.05 + 0.69™ 5.15+0.67°
Rice (70%) + red yeast rice (30%) 5.30 £ 0.47> 4.30+0.73° 4.85+0.67° 4.65 £ 0.59*
Rice (60%) + red yeast rice (40%) 5.55+0.61° 4.05+1.10° 425+0.79° 4.50 +0.83*

N7: like extremely, 1: dislike extremely.
?Mean + SD.

“Values in the same column not sharing a common superscript are significantly different by Tukey’s multiple range test (p < 0.05).
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