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Establishment of Objective Indicators and Evaluation System for

"Excellent Shape and High Quality" Characteristics of Authentic Ophiopogonis Radix
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[ Abstract ] Objective: To construct a new quality classification method for Ophiopogonis Radix by systematically
quantifying and integrating its appearance traits and bioactive components as objective indicators according to the theory of
excellent shape, high quality, and superior effect of authentic medicinal materials. Methods: With Ophiopogonis Radix from
Zhejiang (a traditionally recognized authentic variety) as the research model, extensive samples were collected. Through textual
research on classical herbal literature and modern references, root tuber length and hardness were selected as representative

indicators of traditional appearance traits. These indicators were accurately measured by a digital vernier caliper and a universal
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testing machine for objective quantification. According to prescription data and literature review results, total saponins, total
polysaccharides, and total flavonoids were chosen as key component indicators, and their content was determined. Descriptive
statistics, cluster analysis, and other methods were comprehensively employed to identify the core objective indicators and their
threshold ranges defining the excellent shape and high quality. The constructed evaluation system was subsequently applied to
Ophiopogonis Radix from Zhejiang and Sichuan to verify its applicability. Results: The core quantitative indicators for the
excellent shape and high quality of Ophiopogonis Radix were determined as follows: Length=2.09 cm, hardness<7.0 N, and
content of total saponins, total polysaccharides, and total flavonoids not lower than 0.12%, 1.69%, and 0.13%, respectively.
Verification results showed that this evaluation system could effectively identify Ophiopogonis Radix samples from Zhejiang, with
the results consistent with traditional high-quality recognition. Its successful application to the samples from Sichuan further
confirmed its cross-region universality. Conclusion: This study established an objective indicator-based evaluation system for the
excellent shape and high quality of Ophiopogonis Radix, which breaks through the reliance on production regions. This system
provides theoretical and methodological bases for precise quality control, scientific grading, and quality-based pricing of

Ophiopogonis Radix, offering an innovative paradigm for the objective evaluation of authentic medicinal materials.

[Keywords] Ophiopogonis Radix; authenticity; excellent shape and high quality; objective indicators; quality evaluation
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Table 2 Selection of efficacy-related substance indicators for Ophiopogonis Radix
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Table 3 K-means clustering analysis of length of Ophiopogonis

Radix

RE RAE it /em 3 Kl /em i A~ i b /%
1 2.45 >2.09 163 9.52
2 1.69 >1.44,<2.09 582 34.02
3 1.17 <1.44 966 56.46
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Table 4 Investigation of different puncture conditions and results

of analysis of variance

N % 1 Tt £ ¥ {H /N F P
o5 ) 1 mm-s" 1.7 1.438 0.255
2mm-s’ 1.6
3mm-s’ 1.6
SRR 0.1 mm 1.7 9.774 0.001
0.2 mm 1.8
0.3 mm 2.0

x5 ARAFHRLEEE (n=10)

Table 5 Investigation results of different puncture sites (n=10)
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Table 6 Results of hardness determination and results of analysis

of variance (n=50)

FE A BV R ifjnﬁ T o 22 F P
>2.09 cm 5.4 2.9
1.44 cm<K J#<2.09 cm 7.9° 6.2 5.196 0.007
<1.44 cm 8.7° 6.4

AR F AR P<0.05

F7 HEZAMEEK-HERESW
Table 7 K-means clustering analysis of hardness of Ophiopogonis

Radix

BH RHEPON /N oA ittt /%
1 4.2 1.0~7.0 91 60.67
2 10.0 7.2~14.9 50 33.33
3 24.5 18.2~33.1 9 6.00
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Table 8 Results of content determination of chemical constituents

in Ophiopogonis Radix %
FESD  RRT RZRE SR RS SR SR SR
Al 0.23 2.22 0.29 | B1 0.21 1.37 0.13
A2 0.25 1.69 0.29 | B2 0.29 1.24 0.24
A3 0.16 1.76 0.21 B3 0.10 1.05 0.16
A4 0.20 1.77 0.44 | B4 0.14 0.98 0.20
AS 0.18 3.07 0.18 | BS 0.15 0.99 0.18
A6 0.12 2.47 0.36 || B6 0.28 1.07 0.13
E¥ME 019 216 030 | R 019 112 017

WA K BE>2.09 cm H 1.0 N<fif B <7.0 N 9 kFE & ;B K <
1.44 om HLAJ EE>7 N (AL &
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B AR bn By RE S L B3 i 33.33% . 100% A
100%, 45 F L% 9, LFRLE R LW MK R 7E
I 2 4 v HL &S e g ) i85 7= X M o

3.5 AR E &0 R EETE S HIEMm A
RO HELR RIS IR )| 2 50T oh g Sz R

Table 9  Application of excellent shape traits and efficacy

component indicators of Zhe-Maidong in evaluation of Chuan-

Maidong
it - A Xts A H /%
K B /em 328 2.17+0.62 52.13
i [ /N 50 4.60+3.50 72.00
BT % 6 0.12+0.03 33.33
BZHE% 6 3.63+0.81 100
SR /% 6 0.26+0.04 100
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Table 10 Results of quality evaluation of Ophiopogonis Radix
from different batches %

LR CRETRTAE R RO AR S A R

1 33.33 62.50 33.33

w2 33.33 25.00 23.36

W3 26.67 25.00 20.76

w4 16.67 25.00 16.05

s 30.00 50.00 30.00

Nl 53.33 87.50 53.33

2 43.33 100.00 43.33

N3 40.00 37.50 32.46

Il 4 43.33 37.50 33.91

Jil'5 80.00 87.50 79.74

WK EE>2.09 om FLA B <7 N S 20 i 20 5021.69% , i 1F
R 3 H0>0.12% , 8 T 5 52 50 40>0.13%
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WA ARG PR A R R 1] A IR 1
CEARTE bR R B T W 2 A i S Atk o B
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