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Research on the preparation process of Polygonatum sibiricum-Lycium
barbarum solid beverage
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(1. Xi’an Food and Drug Inspection Institute, Xi’an 710100, China; 2. Engineering Research Center of Quality
Control and Evaluation of Traditional Chinese Medicine, Universities of Shaanxi Province, Xianyang 712046, China)

ABSTRACT: Objective To develop a solid beverage with Polygonatum sibiricum-Lycium barbarum as the main
raw materials. Methods Using polysaccharides as the indicator, the total polysaccharides were extracted using the
ultrasonic method. The extraction process of Polygonatum sibiricum and Lycium barbarum was determined through
single-factor and orthogonal tests. The extract was concentrated, and the extract powder was obtained using wet

granulation and drying. The appearance and quality of the granules were assessed as the evaluation indicator, and the
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effects of different amounts of main raw materials and excipients on the granule characteristics were studied through
single-factor and orthogonal tests. Excipients such as sucrose powder, DL-malic acid and f-cyclodextrin were added.
Using sensory evaluation as the indicator, the optimal formulation for Polygonatum sibiricum-Lycium barbarum solid
beverage was determined through single-factor and orthogonal tests, ultimately obtaining the optimal preparation
process. Results The optimal extraction conditions were as follows: Took Polygonatum sibiricum and Lycium
barbarum medicinal materials 70 g with the ratio of 4:1 (m:m), then added 80 °C purified water. With an extraction
time of 30 minutes, a liquid-to-material ratio of 30:1 (V:m), and an ultrasonic power of 250 W. The extract was
concentrated to a thick paste, each 1 mL of which was equivalent to 1 g of the crude drug. The 70 mL extract paste
was taken, and 15 mL of 95% ethanol and 250 g of maltodextrin were added. The mixture was granulated using the
wet granulation method, and the granules were dried at 60 °C for 4 hours, 20 g extract particles were taken. The final
extract granules were mixed with 0.2% DL-malic acid, 5 g (25%) sucrose powder, and 0.06% f-cyclodextrin, then
divided and packed into 12 bags, each containing 25 g. Under this preparation process, the validation test was
conducted. The average extraction rate of polysaccharides was 10.633%, with a relative standard deviation (RSD) of
0.235%. The average score for granule evaluation was 87.200, with an RSD of 0.344%. The average score for sensory
evaluation was 86.133, with an RSD of 0.408%. Conclusion The entire preparation process demonstrates high
repeatability and excellent stability. The solid beverage prepared by this process, when brewed, exhibits a uniform
color, a sweet and sour taste, and a refreshing aroma of Polygonatum sibiricum and Lycium barbarum. It is a highly

nutritious functional product.
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Table 1 Table of factor levels for the optimization test on the
extraction process of polysaccharides from Polygonatum
sibiricum and Lycium barbarum
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Table 2 Table of factor levels for the preparation conditions of
polysaccharides granules from Polygonatum sibiricum and
Lycium barbarum
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Table 3 Characteristic scoring criteria for dried granules of
polysaccharides from Polygonatum sibiricum and Lycium barbarum
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Table 4 Sensory evaluation criteria for dried granules of Table 5 Table of factor levels for the optimization test of the
polysaccharides from Polygonatum sibiricum and Lycium barbarum blending process
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Fig.1 Effects of different factors on the extraction rate of polysaccharides
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Table 6 Results of the Lo(3*) orthogonal test on the extraction of
polysaccharides from Polygonatum sibiricum and Lycium barbarum
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Table 7 Analysis of variance table for the orthogonal test on the
extraction of polysaccharides from Polygonatum sibiricum and
Lycium barbarum
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Table 8 Results of the Lo(3%) orthogonal test on the granulation of
polysaccharides from Polygonatum sibiricum and Lycium barbarum
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ki 82.767 82.233 81.533
ks 82.967 82.933 83.333
I 81.567 82.133 82.433
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Table 9 Analysis of variance table for the orthogonal test on the
granulation of polysaccharides from Polygonatum sibiricum and
Lycium barbarum
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Fig.3 Effects of different factors on the blending process
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Table 10 Orthogonal design table for the optimization of the
blending process

Lo(3Y) Y 1E A2 521

e 5 JRE T
H I J K 9315y
1 1 1 1 1 78.1
2 1 2 2 2 81.6
3 1 3 3 3 76.4
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6 2 3 1 2 79.9
7 3 1 3 2 81.3
8 3 2 1 3 79.9
9 3 3 2 1 79.7
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Table 11 Analysis of variance table for the orthogonal test on the
optimization of the blending process
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Fig.4 Preparation process of Polygonatum sibiricum-Lycium barbarum solid beverage
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Table 12 Data and results of validation experiment

ST SRHRICR/% BRIy RETES S
1 10.66 87.50 86.10
2 10.63 87.20 85.80
3 10.61 86.90 86.50
FHME 10.633 87.200 86.133
RSDs/% 0.235 0.344 0.408

T AXTHR (R 22 (relative standard deviation, RSD),

RSD & — i flif i S 56 45 S g M A0 AT SR M R A8 R
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H0.344%, BREPESMK RSD N 0.408%, i BHIHHl 45 7k
ERE M. REL .

3 & 1

O SRS TR N AL 25 HS B AR K AR 25 M,
TESNRENE B S SUS BA T R T A TS . ABESER AP
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WR 5 IEACIAA, MENIT & — 3R B S AR ORt . 2%
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