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Quality Grading Standard of Polgala tenuifolia Seedling

PENG Liang, YANG Bing-yue, WANG Yuan-yuan, ZHANG Gang,
YAN Yong-gang, ZHANG Lin, HU Ben-xiang"
( Shaanxi University of Chinese Medicine, Xianyang 712046, China)

[ Abstract | Objective: To develop the quality grading standard of Polgala tenuifolia seedling, and
provide a basis for seedling breeding and good agriculture practice of P. tenuifolia. Method: Twenty-seven
samples of P. tenuifolia seedling were collected from the main producing area in China and then cultivated in the
cultivation base. Fresh weight per plant, dry weight per plant, seedling length, seedling diameter, root length,
root diameter, leaf length and leaf width were accurately measured to determine the main indexes for quality
grading of P. tenuifolia seedling. K-mean cluster method was used to classify the seedling grading and develop
grading standards. Meanwhile, the contents of main active constituents of P. tenuifolia seedling were determined by
high performance liquid chromatography ( HPLC ). Result: Root length, root diameter, seedling length and
seedling diameter were the main indexes to evaluate the grading quality of P. tenuifolia seedlings. The fresh weight
per plant was an important index to evaluate the quality of P. tenuifolia seedlings, whereas the leaf length was the
reference index. Combined with the production practice of P. tenuifolia, P. tenuifolia seedlings from different origins
were divided into three grades: the criteria of the grade 1 seedling were as follows: single plant fresh weight =

0.18 g, root length=12. 00 cm, root thick=0. 10 cm, and seedling length=14. 00 cm; the criteria of the grade
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2 seedling were as follows: single plant fresh weight 0. 10-0. 18 g, root length 9. 00-12. 00 c¢m, root thick 0. 07-
0.10 c¢m, and seedling length 12. 00-14. 00 cm; the criteria of the Grade 3 seedling were as follows: single plant
fresh weight 0. 08-0. 10 g, root length 8.00-9.00 c¢m, root thick 0.06-0.07 c¢m, and seedling length 10.00-
12. 00 cm. Conclusion: Seedling is the basis to ensure the medicinal quality, so it is recommended to use grade 1

seedling and grade 2 seedling in the artificial cultivation of P. tenuifolia to obtain high output and high quality P.

tenuifolia.
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Table 1 Information of Polygala tenuifolia seeding from different

sources
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Table 2 Determination of Polygala tenuifolia seedlings indexes from different sources(x +s,n =100)

No. Mk /em HHL/ em WK /em MK/ cm K /em M5/ cm HRREE T/ g T E/g
1 12.465 £1.341 0.061 £0.012 8.498 £1.352 0.063 £0.013 1.436 £0.191 0.247 £0.052 0.073 £0.027 0.037 £0.011
2 13.952 £1.296 0.063 £0.005 10.324 £1.121 0.061 £0.010 1.592 £0.171 0.247 £0.039 0.112 £0.044 0.055 £0.013
3 11.607 £0.790 0.061 £0.004 7.863 £0.889 0.062 £0.006 1.546 £0.193 0.279 £0.047 0.103 £0.022 0.036 £0. 008
4 11.969 +1.132 0.065 £0.007 9.333 £2.808 0.062 +£0.009 1.692 +0.206 0.245 +0.056 0.121 £0.043 0.039 £0.015
5 14.474 +0.853 0.063 £0.007 10.255 +1.882 0.061 £0.005 1.506 £0.067 0.245 +0.023 0.104 0. 031 0.036 +0. 009
6 12.371 £3.474 0.062 £0.009 10.662 £3.907 0.067 £0.015 1.824 +£0.025 0.230+0.012 0.108 £0.073  0.038 £0. 022
7 13.839 £2.122 0.085 +0.031 11.948 +2.783 0.096 £0.032 2.075 +0.359 0.300 +0.048 0.165 +0.066 0.059 +0.021
8 15.659 £2.639 0.073 £0.011 13.132+£2.803 0.101 £0.040 1.932 +£0.165 0.248 £0.030 0.210+0.095 0.071 £0.029
9 12.339 £0.489 0.057 £0.006 7.964 £2.099 0.054 £0.011 1.785 +0.355 0.244 £0.027 0.086 £0.020 0.028 +£0. 005

10 11.390 £2.315 0.062 £0.007 9.644 +3.716 0.057 £0.007 1.704 £0.332 0.217 £0.023 0.097 £0.057 0.032 £0.012

11 12.406 +1.620 0.066 +0.008 8.397 £1.396 0.063 +£0.010 1.346 +£0.277 0.228 +0.010 0.064 +0. 021 0.034 £0.010

12 12.264 £2.404 0.067 £0.006 7.868 +1.924 0.062 £0.008 1.337 £0.155 0.240 £0.020 0.078 £0.031 0.036 £0.016

13 16.175 £2.600 0.078 £0.011 9.470 £2.958 0.092 £0.035 1.678 £0.418 0.231 £0.027 0.102 £0.049 0.053 £0. 020

14 10.966 +1.735 0.058 £0.004 9.310+2.101 0.058 £0.011 1.207 £0.208 0.271 £0.145 0.044 £0.013 0.023 £0. 007

15 13.622 +1.062 0.071 £0.008 9.718 +1.493 0.069 £0.012 1.713 £0.395 0.286 +0.146 0.078 £0.028 0.040 0. 008

16 12.840 £1.638 0.078 £0.046 8.039 £2.039 0.063 £0.009 1.545+£0.298 0.197 £0.056 0.070 £0.019 0.035 £0. 008

17 13.692 £1.963 0.070 £0.009 10.206 £2.973 0.081 £0.011 1.421 £0.222 0.218 £0.046 0.077 £0.037 0.044 £0.018

18 12.043 £2.422 0.065 +0.011 8.859 +£3.019 0.071 £0.013 1.755+0.286 0.242 £0.053 0.066 £0.035 0.048 +£0. 027

19 13.350 £1.252 0.064 +0.004 8.738 £2.047 0.075+0.016 1.574 £0.188 0.226 +£0.018 0.070 £0.019 0.038 £0.011

20 13.219 £0.989 0.069 £0.007 8.697 £1.372 0.076 £0.013 1.584 £0.313 0.222 £0.031 0.077 £0.012 0.043 £0. 006

21 14.333 £2.977 0.064 £0.005 9.975+2.400 0.072 £0.011 1.543 £0.296 0.225 +0.024 0.084 £0.038 0.044 £0.017

22 13.614 £2.277 0.069 £0.007 8.891 £2.231 0.078 £0.018 1.724 £0.399 0.246 £0.051 0.102 £0.056 0.051 £0.023

23 13.552 +1.528 0.065 +0.005 9.188 £3.160 0.072 £0.011 1.445 +0.181 0.221 £0.023 0.083 £0.024 0.053 £0. 024

24 13.643 £2.696 0.069 £0.010 9.511 £2.876 0.078 £0.034 1.758 £0.346 0.234 £0.041 0.135 £0.061 0.070 £0. 045

25 12.729 £1.997 0.071 £0.012 9.145 £1.962 0.068 £0.015 1.526 £0.397 0.216£0.028 0.116 £0.056 0.048 £0.023

26 12.099 £0.642 0.061 £0.006 7.780 £2.042 0.064 £0.013 1.605 £0.387 0.197 £0.023 0.072 £0.036 0.030 £0.013

27 12.443 £1.760 0.058 £0.003 7.304 £1.280 0.059 £0.008 1.355+0.156 0.208 £0.022 0.134 £0.059 0.050 £0.023
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Table 3 Descriptive statistics of Polygala tenuifolia seedling indicators(n =2 700)
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Table 4 Correlation analysis of seedling index of Polygala tenuifolia

R X, X, X, X, X, X, X, X,
X1 0.587" 0.557" 0.783" 0.371 0.022 0.473" 0.698"
X, 0.587" 1 0.442V 0.747" 0.456 0.154 0.358" 0.498"
X; 0.557" 0.442 1 0.661" 0.570 0.377 0.638" 0.551"
X, 0.783" 0.747" 0.661" 1 0.545  0.195 0.552" 0.740"
X; 0.371  0.456 0.570 0.545 1 0.318 0.621 0.487
Xe 0.022 0.154 0.377 0.195 0.318 1 0.227 0.103
X; 0.4739 0.358" 0.638" 0.552" 0.621 0.227 1 0. 744"
Xy 0.698" 0.498" 0.551" 0.740" 0.487 0.103 0.744" 1
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Table 5 Principal component variance contribution of quality index

of Polygala tenuifolia seedlings

%y 75 7% BTk TRk A/ % 2T Tk %
1 4.552 56. 894 56.894
2 1. 162 14.530 71.423
3 0.769 9.619 81. 042
4 0. 540 6.756 87.798
5 0.396 4.946 92,744
6 0.285 3.565 96.310
7 0.177 2.207 98.517
8 0.119 1,483 100. 00
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195 ! ! . ! ! Table 8 Quality grade standard of Polygala tenuifolia seedings
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Fig.1 Cluster analysis of Polygala tenuifolia seedlings
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Table 6 Cluter centers of K-mean cluster analysis of single

influencing factor(n =27)

S RS M K HEAH M Rk

/em /em /em /em Jem  Fik/g
14 15917 0.081 12,541 0.097  1.944 0.1882
M% 13.594 0.069  9.750 0.074 1.637 0.1127
M%  12.084 0.061  8.242 0.061  1.364 0.073 4
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Table 7 Cluter centers of K-mean cluster analysis(n =27)

. WK WM RK R MK B bR A o
/em /cm /cm /cm /cm /g
19 14.749 0.079 12.541 0.099  2.004 0.188 2
M2 13.843 0.068 9.820 0.074 1.621 0.099 0
Mg 12.275 0.065 8.496 0.064 1.534 0.085 1
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grading of Polygala tenuifolia seedlings(n =5)
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