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Discussion on processing time for Polygonatum kingianum
based on analysis of correlation between sugar components
and color changes”

GUO Hong', YAO Rui', LI Zhe', FAN Jing', WANG Ying', GUO Xiaohan', CHEN Jia',
DUAN Baozhong”, YANG Jianbo'* *, JING Wenguang' , CHENG Xianlong', WEI Feng'**
(1. National Institutes for Food and Drug Control, Beijing 102629 ; 2. China College of Pharmaceutical Science,
Dali University, Dali 671000, China)

Abstract Objective: To investigate the correlation between color parameters (L™, a®, b, Eab™ ) and the con-

tents of reducing sugars, total polysaccharides, total oligosaccharides, as well as four saccharides (fructose, glu-
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cose, sucrose, and kestose) during the nine cycles of steaming and sun-drying processing of Polygonatum kingia-
num, and to preliminarily explore the optimal processing duration. Methods: The color changes were objectively e-
valuated using a colorimeter. The anthrone-sulfuric acid method was employed to determine total polysaccharides
and oligosaccharides. The 3,5-dinitrosalicylic acid (DNS) colorimetric method was used to measure total reducing
sugar content. High-performance liquid chromatography coupled with charged aerosol detection (HPLC-CAD) was
applied for quantitative analysis of fructose, glucose, sucrose, and kestose. Multivariate statistical analysis was
conducted to assess samples from different processing stages. Results; Significant variations in color and component
contents were observed across processing stages. The herbal pieces progressively darkened with increased processing
cycles: brightness (L") and total color difference (Eab” ) initially decreased then stabilized, while a” (red-
green) and b" (yellow-blue) values first increased then declined. Total polysaccharides and oligosaccharides
showed overall decreasing trends, whereas reducing sugars initially increased before stabilizing. Fructose and glu-
cose levels rose continuously, while sucrose and kestose decreased progressively, becoming undetectable after five
cycles. Conclusion: The chromatic alteration and saccharide composition of P. kingianum showed significant corre-
lation with processing duration. Both total color difference (Eab ™) and reducing sugar content stabilized after four
processing cycles (12 hours) , suggesting that four cycles of steaming and sun-drying may represent the optimal pro-
cessing duration.

Key words: Polygonatum kingianum Coll. et Hemsl. ; processing; nine-time repeating steaming and sun-drying;

chromatic value; total reducing sugar; total polysaccharides
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Fig. 1 Color schematic diagram of Polygonatum kingianum and its processed products
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Tab. 2 Colorimetric value determination results of Polygonatum kingianum and its processed product powders

Fd L* a” b* Fab * AEab™ (CHXtFAER)  SEMBIGRESR
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Fig. 2 Negative control chromatogram (A), Chromatogram of fructose, glucose, sucrose, and kestose mixed reference standard (B)
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Fig. 3 Chromatogram of Polygonatum kingianum and its processed products
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3OO SR AR (n=2)
Tab. 3  Sugar content of Polygonatum kingianum and its processed products(n =2)
%
FEdh
BIL s S SRR bl I TR RER=HE
SO 5.343 10. 855 59.712 6.770 1.388 2.948 2.015
S1 26. 833 6.277 43.175 16. 638 1.705 2.545 0.718
S2 35. 604 4.297 42.033 23.554 2.331 3.350 0. 746
S3 52.209 3.453 28. 815 27.601 3.472 2.531 -
4 54. 580 3.349 27. 820 27.562 3.589 0. 968 -
S5 52.932 4.028 26.916 27.419 4. 069 - .
S6 48.19 6.376 26.734 27. 185 4.208 - -
S7 50. 482 6.352 27.512 26. 670 4.222 - -
S8 53. 000 5.810 27.193 26.390 4. 09 - -
S9 50. 108 6. 268 31.774 26.230 4.212 - -
analysis,PCA) 255 40E 4 5 i/~ , HCA Z5 5%, A o] ——t— )
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Fig. 4 HCA plot of powder color values of Polygonatum

kingianum and its processed products
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Fig. 5 PCA plot of powder chromaticity values of Polygonatum

kingianum and its processed products
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