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Preparation Technology of Rose and Roselle Compound Beverage

YANG Jing-jing, KAN Huan, LI1U Yun

(School of Life Science, Southwest Forestry University, Kunming 650224, China)

ABSTRACT: The work aims to determine the optimal extraction of rose and roselle polyphenols by the orthogonal ex-
periment, and the optimal technologicalconditions of preparing rose and rosellecompound beverage through response
surface methodology (RSM). Rose and roselle growing in Yunnan were used as rawmaterials to study the effects of ex-
traction temperature, extraction time and material-liquid ratio on the extraction of polyphenols. Based on the single factor
experiments, rose and roselle extracts were used as the undiluted liquid and sensory quality was used as the evaluation
index to optimize the formula of rose and roselle compound beverage by the response surface method. The optimal ex-
traction conditions were determined as follows: extraction temperature was 90 °C, extraction time was 50 min, materi-
al-liquid ratio was 1 : 70 g/mL. Under these conditions, the extraction rate of polyphenols could reach (1.87+0.01)%.
Sensory evaluationscore of rose and roselle compound beverage reached 93.26+0.04 at the extract mass fraction of
40.50%, sugar of 14.10%, citric acid of 0.20% and honey of 2.10%. RSM can effectivelyoptimize the preparation condi-
tions of rose and roselle compound beverage and the red, clarified, good taste, floral and high quality rose and roselle
compound beverage can beproduced.
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Cc mg/mL V 40% 14%
mL m 0.14% 0.16% 0.18% 0.20%
g N 0.22% 0.24% 1.50%
1.3.2.3
Lo
34 1.0% 1.5% 2.0% 2.50% 3.0% 3.5%
1 1.3.3.2
2
1
Tab.1 Factors and levels of orthogonal experiment 133
4
A/ 25
°C B/min C/(g-mL) 4 100
1 70 40 1:50 3
2 80 50 1:60 1.34
90 60 1:70
1 GB/T 12456—2008
1.3.3 [21]
1.3.3.1 2 GB/T 5009.7—2016
1.3.2 [22]
3
4
36% 38% 40% 42% 44% GB/T 4789.3—2016
46% 9% (231 GB/T 4789.2—2016
0.10% 1.50% (24]
40% 14
12% 13% 14% 15% 16% 17% 3
0.10% 1.50% =+ OriginPro 2017
2
Tab.2 Factors and levels for response surface methodology analysis
A% B/% C/% D/%
-1 38 13 0.18 1.50
0 40 14 0.20 2.00
1 42 15 0.22 2.50
3
Tab.3 Standards of sensory evaluation
20~25
15~20
10~15

0~10
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Tab.4 Combination and results of orthogonal experiment 40% 46%
1%
A/°C B/min C/(g'mL™1)
1 1 1 1 1.45+0.01 2212
2 1 2 2 1.59+0.03
3 1 3 3 1.62+0.01 5 12% 14%
4 2 1 2 1.65+0.02
5 2 2 3 1.71+0.02 14%
6 2 3 1 1.55+0.01
7 3 1 3 1.83+£0.03 14% 17%
8 3 2 1 1.67+0.01
9 3 3 2 1.63£0.01
K1 1.55 1.64 1.56
ko 1.64 1.66 1.62 %5
k3 1.71 1.60 1.72
Ki 4.66 4.93 4.67
Kz 4.91 4.97 4.87 80
K3 5.13 4.80 5.16 &
R 047 0.17 0.49 ol
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Fig.4 Effects of the adding dose of extract liquid
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22.2 D
2.2.2.1
[26]
2 Design-Expert8.0.6
A B Cc 5
20 95
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Fig.6 Effects of the adding dose of citric 7
acid on sensory score Fig.7 Effects of the adding dose of honey on sensory score
5
Tab.5 Experiment design and results byresponse surface methodology
A% B/% C/% D/% Y
1 38 15 0.22 1.50 81.50+0.44
2 38 13 0.22 2.50 80.75+0.32
3 40 14 0.20 2.00 89.00+0.34
4 42 13 0.22 2.50 85.15+0.53
5 36 14 0.20 2.00 80.35+0.47
6 38 15 0.18 1.50 80.15+0.66
7 40 14 0.20 1.00 84.67+0.62
8 40 14 0.20 2.00 91.33+0.26
9 44 14 0.20 2.00 84.25+0.85
10 38 15 0.22 2.50 82.80+0.74
11 40 14 0.20 2.00 91.00+0.25
12 38 13 0.22 1.50 81.32+0.33
13 42 13 0.22 1.50 84.26+0.42
14 40 14 0.20 2.00 92.36+0.27
15 42 13 0.18 2.50 83.33+£0.46
16 42 15 0.18 1.50 81.57+0.29
17 40 14 0.20 2.00 90.30+0.37
18 40 14 0.24 2.00 83.50+0.34
19 42 15 0.22 2.50 83.65+0.22
20 40 12 0.20 2.00 83.60+0.28
21 40 16 0.20 2.00 83.20+0.31
22 42 15 0.18 2.50 84.50+0.41
23 38 15 0.18 2.50 83.45+0.50
24 40 14 0.20 3.00 85.87+0.38
25 38 13 0.18 1.50 80.15+0.53
26 40 14 0.20 2.00 90.20+0.16
27 40 14 0.16 2.00 79.43£0.45
28 42 13 0.18 1.50 79.32+0.40
29 42 15 0.22 1.50 84.67+0.34
30 38 13 0.18 2.50 81.20+0.23
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2.2.2.2
Y
B
C D [28—29]
Y=90.70+0.96A+0.25B+0.77C+0.60D-0.13AB+ 40.47%
0.47A2C+O.11?D—O.2%BC+O.071BD—0.67CD—2.22A2— 14.05% 0.20%
1.95B —2.463C —1.48D 2.09%
P<0.0001 93.45
40.50% 14.10%
0.20% 2.10%
93.26+0.04
P<0.05 A C D CD 93.45 0.20%
A2 B2 C? CD
4
A 2.3
>C >D >B
2.3.1
2.2.23
8
[27] 8
6
Tab.6 Variance analysis for sensory scores of regression equation
F P
389.12 14.00 27.79 23.12 <0.0001 *k
A 21.91 1.00 21.91 18.22 0.0007 *E
B 1.51 1.00 1.51 1.25 0.2808
C 14.37 1.00 14.37 11.95 0.0035 *k
D 8.51 1.00 8.51 7.08 0.0178 *
AB 0.29 1.00 0.29 0.24 0.6311
AC 3.60 1.00 3.60 2.99 0.1040
AD 0.19 1.00 0.19 0.16 0.6988
BC 1.28 1.00 1.28 1.07 0.3180
BD 0.080 1.00 0.080 0.066 0.8002
CD 8.04 1.00 8.04 8.03 0.0126 *
A? 135.70 1.00 135.70 112.87 <0.0001 *E
B? 104.22 1.00 104.22 86.69 <0.0001 *k
c? 162.37 1.00 162.37 135.05 <0.0001 *E
D? 60.22 1.00 60.22 50.09 <0.0001 **
18.03 15.00 1.20
11.49 10.00 1.15 0.88 0.5989
6.54 5.00 1.31
407.15 29.00
* P<0.05  ** P<0.01
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Fig.8 Response surface plot for the interactive effects of the four factors

2.3.2 50 min gmL 1 70
1 (1.87+0.01)%
2.56 g/kg
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3 0.20% 2.10%
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