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Optimizing of main composition changes and extraction conditions of
blueberry juice wine
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ABSTRACT: Objective To optimize the main composition changes and extraction conditions of blueberry
juice wine. Methods Blueberry integrated alcoholic beverage was produced by immersing the fresh blueberry
fruits into different concentrations of alcohol. Some ingredients, like total phenols, flavonoids, anthocyanins,
total acid, soluble solids and Vitamin C, of blueberry fruits dissolved into the alcohol solution during immer-
sion process were dynamically monitored. Orthogonal test was used to determine the effect of solid-liquid ratio
(A), alcohol concentration (B), ultrasonic time (C) as well as immersion time (D) on the antioxidant capacity of
the blueberry integrated alcoholic beverage. Results and Conclusion The best combination of factors was the
ratio of fruit to liquid 1:1, alcohol concentration 60%(v/v) , ultrasonic time 40 min, impregnation time 30 d, and
the DPPH radical scavenging capacity of the alcoholic beverage was determined to 66.30%.
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Table 1 Immersion conditions of blueberry integrated alcoholic beverage
A( g/mL) B/% C/min
1 1:1 40 30
2 1:1.2 50 40
3 1:1.5 60 50
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Table 2 The change of total phenols in blueberry integrated alcoholic beverage during immersion
/(mgemL™")
10d 20d 30d 40d 50d 60 d 70 d
1 0.678+0.092 0.974%0.012 1.002+0.035 1.120+0.120 1.130+0.099 1.145+0.021 1.045+0.078
2 0.663+0.006 0.893+0.11 0.908+0.039 1.045+0.035 1.160+0.085 1.11540.021 1.020+0.042
3 0.496+0.056 0.825+0.003 0.862+0.050 1.005+0.049 1.060+0.071 1.125+0.007 1.040+0.014
4 0.839+0.022 1.075+0.017 1.080+0.005 1.210+0.042 1.255+0.049 1.160+0.042 1.065+0.007
5 0.698+0.030 0.969+0.016 0.980+0.005 1.190+0.113 1.175+0.078 1.190+0.113 1.175+0.163
6 0.591+0.024 0.848+0.003 0.893+0.102 1.130+0.028 1.235+0.092 1.215+0.092 1.205+0.021
7 0.873+0.007 1.135£0.016 1.1510.041 1.390+0.042 1.420+0.071 1.415+0.007 1.340+0.014
8 0.728+0.009 0.972+0.025 1.000+0.028 1.165+0.007 1.225+0.035 1.245+0.021 1.185+0.021
9 0.666+0.096 0.954+0.056 1.005+0.002 1.185+0.049 1.235+0.078 1.275+0.049 1.230+0.042
1~9 1:1,40 % ; 1:1.2,40 % ; 1:1.5,40 % ; 1:1,50 % ; 1:1.2,
50 % ; 1:1.5,50 % ; 1:1, 60 % ; 1:1.2, 60 % ; 1:1.5, 60 % ;d ; n=2
*3 BEEZRARREIREPENARMTHL
Table 3 The change of flavonoids in blueberry integrated alcoholic beverage during immersion
/(mgemL™")
10d 20d 30d 40d 50d 60d 70d
1 1.105+0.162 1.639+0.023 1.816+0.017 1.836+0.024 1.572+0.017 1.801+0.088 1.593+0.147
2 1.020+0.040 1.448+0.076 1.622+0.080 1.687+0.110 1.606+0.081 1.827+0.065 1.619+0.074
3 0.728+0.130 1.329+0.056 1.516£0.053 1.600+0.097 1.595+0.023 1.840+0.037 1.6410.034
4 1.397+0.004 1.825+0.030 1.952+0.105 1.938+0.087 1.845+0.004 1.853+0.017 1.596+0.006
5 1.111+0.020 1.584+0.038 1.718+0.004 1.896+0.195 1.726+0.236 1.956+0.215 1.740+0.229
6 0.927+0.076 1.286+0.051 1.600+0.065 1.674+0.056 1.781+0.177 1.926+0.126 1.766+0.081
7 1.431+0.049 1.988+0.072 2.188+0.058 2.161+0.068 2.253+0.060 2.314+0.034 1.998+0.058
8 1.154+0.053 1.646+0.009 1.788+0.033 1.715+0.114 1.852+0.073 2.054+0.010 1.813+0.030
9 1.096+0.154 1.582+0.202 1.794+0.187 1.841+0.086 2.016+0.283 2.009+0.067 1.696+0.138
1~9 1:1,40% 1:1.2,40% 1:1.5,40% 1:1,50% 1:1.2,
50 % ; 1:1.5,50 % ; 1:1, 60 % ; 1:1.2, 60 % ; 1:1.5, 60 % ;d ; n=2
x4 EEERRRIEDEHTEEEMNTHK
Table 4 The change of anthocyanins in blueberry integrated alcoholic beverage during immersion
/(mgemL™)
10d 20d 30d 40d 50d 60 d 70d
1 0.131+0.026 0.151+0.010 0.139+0.006 0.090+0.003 0.064+0.006 0.051+0.006 0.029+0.003
2 0.135+0.001 0.160+0.002 0.145+0.011 0.110+0.001 0.083+0.009 0.073+0.002 0.044+0.001
3 0.105+0.022 0.153+0.003 0.156+0.001 0.121+07004 0.107+0.001 0.091+0.005 0.059+0.005
4 0.208+0.013 0.217+0.006 0.184+0.001 0.132+0.003 0.094+0.002 0.059+0.002 0.035+0
5 0.17620.002 0.210+0.006 0.199+0.006 0.158+0.013 0.125+0.012 0.097+0.012 0.0640.015
6 0.130+0.003 0.164+0.008 0.161+0.004 0.130+0.007 0.107+0.005 0.085+0.006 0.058+0.006
7 0.259+0.009 0.280+0.003 0.241+0.002 0.183+0.003 0.135+ 0 0.105+0.003 0.063+0.004
8 0.163+0.017 0.220+0.014 0.194+0.013 0.146+0 0.100+0.027 0.095+0.007 0.061+0.003
9 0.175+0.017 0.232+0.018 0.214+0.009 0.174+0.004 0.136+0.005 0.103+0.001 0.070+0.003
1~9 1:1,40% 1:1.2,40% 1:1.5,40% 1:1,50% 1:1.2,
50 % 1:1.5,50 % ; 1:1, 60 % ; 1:1.2, 60 % ; 1:1.5, 60 % ;d ;n=2

>
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Table 5  The change of total acid in blueberry integrated alcoholic beverage during immersion

(g/L)
10d 20d 30d 40d 50d 60d 70d
1 2.21x0. 34 3.15+0.07 3.23+0.01 3.37+0.01 3.42+0.04 3.27+0 3.34+0.04
2 2.07+0.01 2.74+0.03 2.82+0.04 2.99+0.07 3.02+0.06 2.91+0.10 3.10+0.21
3 1.64+0.25 2.45+0.01 2.57+0 2.76+0.02 2.81+0.01 2.82+0.09 2.87+0.03
4 2.72+0.04 3.37+0.01 3.49+0.05 3.56+0.11 3.58+0.07 3.46+0.04 3.52+0.06
5 2.11+0.18 2.80+0.22 2.95+0.22 3.15+0.16 3.16+0.10 3.08+0.10 3.22+0.17
6 1.76+0.06 2.26+0.02 2.61+0.04 2.68+0.06 2.77+0.07 2.77+0.13 2.86+0.13
7 2.36+0.02 3.11+0.06 3.28+0.07 3.42+0.08 3.40+0.05 3.31+0.05 3.43+0.04
8 2.11+0.14 2.72+0.14 2.88+0.11 2.98+0.16 3.05+0.18 2.93+0.14 3.04+0.13
9 1.87+0.14 2.43+0.22 2.61+0.16 2.75+0.13 2.79+0.12 2.78+0.05 2.96+0.08
1~9 : 1:1,40 % ; 1:1.2,40 % ; 1:1.5,40 % ; 1:1, 50 % ; 1:1.2,
50 % ; 1:1.5,50 % ; 1:1, 60 % ; 1:1.2, 60 % ; 1:1.5, 60 % ;d ;n=2
> “4 ) 1:1.5, 50%
50~60 d , 60~70 d (6 )50~60 d Ve ,
s 40d Ve s
, Ve ) Ve )
’ Ve [18]
> » Ve Ve
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: 50% 22 EXREER
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Table 6 The change of soluble solids in blueberry integrated alcoholic beverage during immersion

/%

10d 20d 30d 40d 50d 60 d 70d
1 9.9+0.28 10.8+0.35 11.0+0.14 11.1£0 11.1+0.21 11.1+0 11.0+0
2 10.5+0.07 11.0+0 11.2+0.07 11.3+0.07 11.2+0.14 11.3+0.07 11.2+0.07
3 10.9+0.21 11.2+0.07 11.4+0.28 11.5+0.14 11.4+0.14 11.6+0.07 11.4+0.14
4 11.0+0 11.8+0.07 12.1+0.21 12.0+0.14 12.0+0.28 12.0+0.14 12.0+0.14
5 11.2+0.21 11.9+0 12.1+0.07 12.4+0.07 12.3+0.14 12.3+0 12.5+0.14
6 11.8+£0.14 12.2+0.07 12.6+0.07 12.7+0.07 12.5+0.14 12.6+0 12.5+0.14
7 11.8+£0.21 12.7+0.21 13.0+0.28 13.1+0.07 13.1+0.14 13.0+0.14 13.0+0.14
8 12.3+0.14 12.8+0.14 13.3£0.21 13.2+0.14 13.2+0.14 13.3+0.28 13.4+0.14
9 12.8+0.14 13.3£0.57 13.5+£0.28 13.6+0.28 13.4+0.14 13.5+0.28 13.5+0

1~9 1:1, 40 % 1:1.2, 40 % 1:1.5, 40 % 1:1, 50 %
1:1.2,50 % 1:1.5, 50 % 1:1, 60 % 1:1.2, 60 % 1:1.5, 60 % d n=2

R7T ESBERHIRIERBEEVCHETL
Table 7 The change of Vitamin C in blueberry integrated alcoholic beverage during immersion

Ve /( mgemL™)

20d 30d 40d 50d 60d
1 0.354+0.029 0.357+0.028 0.384+0.032 0.202+0.013 0.186+0.012
2 0.335+0.004 0.307+0.084 0.364+0.027 0.259+0.067 0.203+0.013
3 0.289+0.001 0.327+0.005 0.379+0.002 0.263+0.008 0.229+0.009
4 0.465+0.037 0.448+0.012 0.456+0.001 0.256+0.094 0.200+ 0
5 0.405+0.013 0.435+0.047 0.470+0.010 0.269+0.074 0.245+0.047
6 0.331+0 0.395+0.005 0.414+0.012 0.183+0.029 0.219+0.044
7 0.532+0.017 0.555+0.019 0.572+0.021 0.257+0.009 0.293+0.003
8 0.405+0.011 0.440+0.014 0.471+0.028 0.363+0.028 0.252+0.011
9 0.404+0.042 0.456+ 0.014 0.509+0.001 0.374+0.003 0.275+0.011
1~9 1:1,40 % 1:1.2,40 % 1:1.5,40 % 1:1,50 % 1:1.2,50 %
1:1.5,50 % 1:1,60 % 1:1.2,60 % 1:1.5,60 % d n=2

*8 HHABAEXRBEERKT
Table 8 Immersion conditions of orthogonal design for blueberry wine

A( ) B/% C/min D/d

1 1:1 40 30 20

2 1:1.2 50 40 30

3 1:1.5 60 50 40
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Table 9 Results of orthogonal experiment

nVC

40 d

Ve

DPPH 1%
A B /% C /min D /d
1 1 1 1 1 52.09
2 1 2 2 2 58.95
3 1 3 3 3 59.32
4 2 1 2 3 46.38
5 2 2 3 1 51.80
6 2 3 1 2 55.66
7 3 1 3 2 46.98
8 3 2 1 3 48.74
9 3 3 2 1 56.23
K1 56.487 48.483 52.163 53.373
K2 51.280 53.163 53.853 53.863
K3 50.650 57.070 52.700 51.480
k1 18.829 16.161 17.388 17.791
k2 17.093 17.721 17.951 17.954
k3 16.883 19.023 17.567 17.160
R 6.137 8.587 1.690 2.383
A, B; C, D,
B A D C
% 10 DPPH BHIEBMREMAEN
Table 10 Analysis of DPPH radical scavenging capacity’s mean square
F
A 68.379 2 34.1895 15.284
B 110.895 2 55.4475 24.787
C 4.474 2 2.237 1.000
D 9.505 2 4.7525 2.124
sk (P<0.05)
,40d
L 5itit
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