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Influences of clarification technology on clarification effect and quality of

the fermented wine with Lycopus lucidus Turcz
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Abstract: Objective: This study aimed to find the best clarifying
method of fermented wine by using L. lucidus Turcz and improve
its quality and stability. Methods: The gelatin clarification meth-
od, bentonite clarification method, chitosan clarification method,
heat treatment method, membrane filtration method and static
clarification at different temperatures were used to treat the wine
fermented with L. lucidus Turcz. As an evaluation index for the
clarification effect, the best clarification method and related pa-
light

rameters were selected by combining turbidity, color,
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transmittance, the content of alcohol, total acid, total sugar,
caffeic acid and rosmarinic acid, and sensory scores. Results: The
results showed that, after 70 ‘C water bath heat treatment for
20 min, the wine fermented with L. lucidus had the best clarity,
with a turbidity of only 1.19 EBC and a light transmittance of
95.8%. The highest sensory score was 88.9 points, and the solu-
ble solid content was 8.02%. The content of alcohol, total acid.
total sugar, caffeic acid and rosmarinic acid had little change after
the clarification. Moreover, the fermented wine in the present
study had no turbidity during storage and showed good stability
after heat treatment. Conclusion: After heat treatment, the fer-
mented wine of L. lucidus Turcz is orange-red, transparent,
odorless, good taste, and stable quality.
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Table 1 The sensory scale for the fermented
wine of L. lucidus
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Table 2 Effect of gelatin dosage on the fermented wine of L. lucidus (n=3)
R —— o
Eﬂ(t‘@?ff/ (f“j%i/ B /EBC i /EBC BHE/ Y ufujzﬁf‘ Si/
0.0 10.3640.02 13.114+0.262 20.3740.04* 73.010.68¢ 46.1940.15°
0.1 10.38+0.04 10.004+0.20°¢ 18.8440.11" 79.240.25¢ 46.0040.23*
0.2 10.3740.03 7.78+0.13¢ 17.85+0.13¢ 83.440.134 46.0440.06*
0.3 10.36+£0.03 5.684+0.62¢ 16.98+0.07¢ 85.6+0.07¢ 45.8340.27%
0.4 10.36+0.08 3.7340.04f 16.15+0.25¢ 92.6+0.15" 45.41£0.08"
0.5 10.3540.02 3.6240.11" 16.10£0.09" 93.340.39¢ 45.7740.10*
0.6 10.33+0.04 4.0640.15" 16.2340.18¢ 92.5+0.18" 45.5840.09"
1.0 10.26+£0.01 10.87+0.13" 18.63+0.07°¢ 78.240.27f 45.224+0.08"
IR e/ RS A/ MR/ S A P B o
(g+L°H (mg+L D (g+L°H (g+L° D Yt/ %
0.0 31.2240.27* 2.48+0.02 13.87+0.04 8.15+0.02 73.0+2.67¢
0.1 29.2140.14" 2.55+0.03 13.42+0.06 8.09+0.03 78.3+2.04f
0.2 29.48+0.13° 2.48+0.02 13.33+0.05 8.09+0.02 80.4+1.064
0.3 29.4840.08" 2.48+0.04 13.3340.04 8.09+0.01 85.04+1.11¢
0.4 29.2040.07" 2.4040.02 13.16+0.04 8.09+0.03 87.4+1.20°
0.5 28.9640.14¢ 2.40+0.03 13.16+£0.06 8.02+0.02 88.5+0.86%
0.6 28.9440.14¢ 2.40+0.02 13.214£0.03 8.020.01 79.14+0.99¢
1.0 28.6440.11¢ 2.40+0.01 13.21+0.02 8.09+0.04 67.2+1.15"

T RS RN [ 7R 22 5 35 (P<<0.05) .
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25 BHERERURBBAXNMSEABERRANZM
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Table 3 Effects of chitosan dosage on the fermented wine of L. lucidus (n=3)
7 R g E= 3 s AL
wi%{fﬂ:])i/ tgfvi/ 3 g /EBC (4 /EBC BV %ujzﬁf‘f %)
0.0 10.3640.02% 13.1140.26" 20.3740.04* 73.040.68" 46.1940.15*
0.2 10.2340.07% 14.03+0.05° 19.30£0.15" 81.3+0.11¢ 44.42+0.13"
0.4 10.09+0.03" 13.78+0.10° 19.0440.09" 84.4+0.154 43.7840.28°
0.6 9.97+0.09° 11.36+£0.06¢ 16.57+£0.07¢ 87.740.09¢ 42.9740.064
0.8 9.87+0.03" 5.8240.05" 14.49+0.08¢ 93.840.18* 42.3340.17¢
1.0 10.0140.04" 7.3640.04¢ 15.77+0.11¢ 90.7+0.06" 42.9740.144
1.2 9.9940.03" 9.7840.074 16.040.14< 88.4+0.14°¢ 42.784+0.16%
SCRBEA A, RIEFR AR/ BRE R/ OBl ATV [ B R
(g L™ (mg+ L™ (g« LD (g« LD Y/ %
0.0 31.22£0.27¢ 2.48+0.02 13.87+0.04 8.15+£0.02 73.0£2.67¢
0.2 29.5240.10" 2.40+0.02 13.64+0.19 8.15+0.04 79.341.56°¢
0.4 29.0540.05" 2.48+0.07 13.77+0.12 8.09+0.06 82.240.98P
0.6 28.5340.16¢ 2.40+0.09 13.87+0.05 8.02+0.01 82.04+1.19°
0.8 28.1040.27¢ 2.52740.03 13.91+0.07 7.894+0.03 84.5+1.08%
1.0 28.5340.13¢ 2.43+0.12 14.34+0.03 7.9640.04 79.242.31¢
1.2 28.3540.21¢ 2.40+0.05 14.10+0.16 7.96+0.02 75.1+1.56¢

t FHF AR R 225 B3 (P<<0.05),
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B TT A AR R R B R K R 21,84 06, K
FeRNH . T HAAL B A 2 FE (L B T I I A S I L P TE AR
o T RE S A AL B EL e 3 VR Y S Bl SR O L A G R
T SR R SR RN 5 T 988 356 700 32 SR A L2 TR A R TR
Or T YD W 1R 3 BB BT LURR B MR .
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Table 4 Effect of bentonite dosage on the fermented wine of L. lucidus (n=3)
[E—— [ o a1
%(jﬁiﬂflf/ (fq;ﬁvji)/ M /EBC )i /EBC EIA/ % mzujz% zi/
0.0 10.36+0.02 13.11+0.26% 20.3740.04* 73.040.68" 46.1940.15%
0.2 10.36+0.03 10.7140.13¢ 19.5740.16" 78.440.374 44.014+0.16"
0.4 10.33+0.08 10.10+0.20¢ 19.22+£0.04°¢ 79.340.25¢ 44,8540.17°
0.6 10.2940.01 9.8340.05¢ 19.05+0.13¢ 81.34+0.43" 44,7140.09°
0.8 10.27+0.07 9.7340.02¢ 19.01+0.32¢ 81.440.32° 44.61+0.23"
1.0 10.2540.02 9.3440.04f 18.75+0.41°¢ 82.5+0.192 44,5040.06"
1.2 10.33£0.05 10.2340.22¢ 19.57+0.10° 78.4£0.28¢ 44.41+0.11°
1.4 10.37+0.04 11.5040.21" 19.50+0.12° 77.71+0.14¢ 44.14+0.05"
BAwma, EEFREE BREE/ RS R/ [RGEcanibig -
(g« LD (mg+ LD (gL (g« LD Yo/ %
0.0 31.2240.27* 2.48+0.02 13.8740.04 8.15+0.02 73.042.67f
0.2 28.9540.13¢ 2.40+0.06 13.96+0.14 8.09+0.01 75.2+1.29¢
0.4 29.64+0.07" 2.43+0.04 13.87+0.14 8.09+0.02 78.7+£1.414
0.6 29.5440.13" 2.40+0.13 13.77+0.09 8.09+0.06 80.1+0.64¢
0.8 29.58+0.09° 2.45+0.25 13.8240.04 7.96+0.08 81.440.75
1.0 29.5240.10" 2.40+0.06 13.91+0.08 7.96+0.08 82.7+0.72%
1.2 28.9540.25¢ 2.42+0.12 13.64+0.18 8.02+0.03 75.3+0.98¢
1.4 28.7740.12¢ 2.40+0.10 13.87+0.20 8.02+0.05 62.4+1.88¢

T RS REAS [ 7R 22 5 35 (P<<0.05) .

x5 mMARENSZEERRAOZRE
Table 5 Effect of heat-uptime on the fermented wine of L. lucidus (n=3)
WA 3 / EBC (5.1 /EBC B/ % P R
(% vol) (mge+L 1D
0 10.3640.02 13.11£0.26° 20.3740.04¢ 73.040.684 46.1940.15
10 10.41+0.04 12.45+0.22° 20.26+0.27 77.340.26¢ 45.7740.12
15 10.44+0.03 1.5340.07¢ 18.1340.20" 92.84-0.28" 46.4440.08
20 10.43240.01 1.1940.04¢ 16.26+0.12¢ 95.840.19¢ 46.7440.15
25 10.4240.02 1.1040.01¢ 16.2240.15¢ 95.440.13% 46.2040.11
30 10.4240.02 1.0640.03¢ 16.384£0.11¢ 95.440.11% 46.2540.09
AIHEED /i IR/ SR SAEE R/ ] DB A
(mg+ LD (g+ L™ (g+ L™ YR/ %

0 31.224:0.13 2.4840.02 13.870.04 8.150.02 73.0+2.67!
10 29.984-0.27 2.4040.12 13.774£0.14 8.09-0.02 78.242.34¢
15 30.3440.09 2.4340.05 13.8740.12 8.0220.07 85.7+1.63b
20 30.924:0.10 2.4040.06 13.5940.03 8.020.04 88.940.91¢
25 30.8940.05 2.4240.04 13.8740.07 8.020.05 84.241.26°
30 30.9440.13 2.4340.02 13.5140.09 8.0240.04 83.141.32¢

T R F RN [ e 7R 22 5 4235 (P <C0.05) .
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Table 6 Effect of other clarification techniques on the fermented wine of L. lucidus (n=3)

HBiET TR/ il /EBC 4% /EBC BEIR/ % P
(% voD) (mg+ L1
&R (20 'O 10.36+0.02 13.1140.26% 20.37+0.04% 73.040.68¢ 46.1940.15
B4 C)H 10.374+0.02 12.0140.14 19.5440.10% 77.3+0.12¢ 46.3540.13
Bk (—10 C) 10.29+0.04 11.70+0.23¢ 19.30+0.12% 78.440.09" 46.4040.15
Bad 3 (0.22 pm) 10.3640.03 0.87+0.02¢ 14.5540.23" 98.0+0.11% 46.204+0.09
it 8 (0.45 pm) 10.38+0.03 0.90+40.03¢ 14.73+0.16" 97.540.06° 46.1640.04
Bt HEFRS =/ B/ SRR/ ERaEearibig R
(mg+ LD (g+ L7 (g« LD i/ %
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JIE 3 98 €045 pm) 31.2040.07 2.40740.05 13.8140.07 8.0240.03 82.542.73%
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Table 7 Effect of clarification methods on the stability of the fermented wine of L. lucidus (n=3)

e S wm g £ TSI SE R FL g
8] /d EE/EBC MR/ % MEE/EBC MR/ % wEE/EBC IR/ % WE/EBC R/ %
0 3.6240.11¢ 9.3440.04¢ 5.8240.05" 1.1940.04
5 3.8840.03> 7.18+0.83¢ 9.6940.05¢ 3.75+0.54¢ 6.17+0.06> 6.01+1.03¢ 1.20+0.05 0.84+0.04¢
10 3.9740.01" 9.6740.279 10.052420.03°  7.6020.25¢ 6.3220.03" 8.594-0.55¢ 1.22+0.03 2.5240.05¢
30 4.14740.02 14.360.44° 10.63220.01" 13.81220.11¢ 6.582-0.02* 13.06420.34¢ 1.2340.02 3.360.01"
60 4.1840.05* 15.4741.13" 11.192420.11* 19.8121.05> 6.6920.03" 14.954-0.52> 1.24+0.02 4.2040.03"
90 4.2040.03* 16.0240.12* 11.38220.03" 21.8474-0.24* 6.7620.05" 16.154-0.85* 1.24+0.04 4.2040.05"
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