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Abstract: Currently, the specification grading standard for Astragali Radix can not accurately reflect growth
years. The aim of this study is to identify the growth ring number of different parts of 1 to 6 year Hengshan
imitative wild culture Astragali Radix, in order to get a different absolute growth years, to classify the accumulation
rules of the content of flavonoids and saponins, and to lay the foundation for evaluating quality of Astragali
Radix. Observing growth ring numbers of 1-6 years Astragali Radix by means of hand sections and paraffin

ks H#: 2017-09-07;  f&[81 H #: 2017-10-10.

HEEWH: AR FHANA R A8 W H  (201605D211030); 1l P4 48+ 25 7=k 8 B 6T (201603D311101); [ 5K H 24 b A 4L T H
(ZYBZH-Y-JIN-34); WLiPEABHE BRI H (2014ZD0401).

*IE L AE# Tel / Fax: 86-351-7018379, E-mail: ginxm@sxu.edu.cn;
Tel / Fax: 86-351-7019297, E-mail: like@sxu.edu.cn

DOI: 10.16438/j.0513-4870.2017-0883



- 148 - 2% %3] Acta Pharmaceutica Sinica 2018, 53 (1): 147 —154

sections in the study, and analyzing the number of different growth years and different diameter. At the same
time, HPLC-UV-EL SD was used to analyze the 12 index components of the samples with absolute growth years
of 2to 6 years. The results indicated that the growth ring number excepting hollow part is consistent with the
actual growth period of Astragali Radix and the number of growth rings gradually decreased from the upper to
lower. The results of HPLC-UV-ELSD determination showed that the saponins content of 3-year-old Astragali
Radix was the highest while the flavonoids content of the 4-year-old reached the maximum. The study provided
the basis for foundation of the specification grading standard for Astragali Radix and clinical rational use drug.
Key words: Astragali Radix; growth ring; diameter; age identification; grading classification; index
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Tablel Sampleinformation. n=30, X=*s
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0.021 mg-mL % 0.681. 0.341. 0.170. 0.085. 0.043.
0.021 mg-mL "% 0.276. 0.138. 0.069. 0.035. 0.017.
0.009 mg-mL "% 0.627. 0.314. 0.157. 0.078. 0.039.
0.020 mg-mL*; 0.613. 0.307. 0.153. 0.077. 0.038
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Age Total length/cm Diameter A/cm Diameter B/cm Diameter C/cm Diameter D/cm Diameter E/cm
1-year-old 21.25+ 4.02 0.38+0.05 0.37+0.03 0.34+0.02 0.32+0.02 0.31+0.01
2-years-old 56.00 + 7.22 1.12 + 0.06 0.99 + 0.02 0.94+0.20 0.87+0.17 0.52 + 0.02
3-years-old 61.25+ 8.04 1.22+0.10 1.14+0.15 0.93+0.11 0.85+0.15 0.52 + 0.05
4-years-old 69.00 + 8.75 149+ 0.15 1.25+ 0.04 1.00 + 0.07 0.87+0.14 0.61+0.12
5-years-old 72.25+11.78 1.85+0.24 1.66+0.11 1.39+ 0.27 1.34+0.38 1.02+0.20
6-years-old 86.75 + 15.35 2.09 + 0.26 1.70 + 0.20 143+ 0.25 1.33+0.22 1.24+0.48
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Figure 1 Structures anatomy of Astragali Radix root (A) and
partial enlarged drawing (B). P: Periderm; Ph: Phloem; Vc:
Vascular cambium; Xy: Secondary xylem; Px: Primary xylem
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Figure2 The growth rings of different years’ Astragali Radix root.
A-F: 1-6 year, separately
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Figure3 The growth rings number of different diameter from 6
years old Astragali Radix root
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Flgure4 HPLC of reference substance (A and B) and Aaragali
Radix samples (C and D). 1: Calycosin-7- O-4-D-glucoside;
2: Ononin; 3: (6aR,11aR)-9,10-Dimethoxyptercarpan; 4: 8,2'-
Dihydroxy-3,4-dimethoxyisoflavan-7- O-4-D-glucopyranoside; 5:
Calycosin; 6: Formononetin; 7: (6aR,11aR)-9,10-Dimethoxypter-
carpan; 8: 8,2'-Dihydroxy-3,4-dimethoxyisoflavan; 9: Astragaloside
IV; 10: Astragaloside I1I; 11: Astragaloside I1; 12: Astragaloside |

Table2 Regression data, equation precision, repeatability, system and stability. Y: Peak area; X: Concentration of compound ( pg-mL™)

2

Name Regression equation Linear range/ug r Precision/%  Repeatability/%  Stability/%
Calycosin-7-O-f-D-glucoside Y =55753 X + 547 0.298-18.7 1.0000 19 13 0.6
Ononin Y =53114 X + 63 560 0.212-6.8 0.999 9 10 22 11
(6aR,11aR)-9,10-Dimethoxyptercarpan Y =46 359 X + 60 442 0.213-6.81 0.999 9 2.0 13 09
8,2-Dihydroxy-3,4-dimethoxyisoflavan- Y =36788 X+13584 0.094-6.01 0.999 1 19 3.6 15
7-O--D-glucopyranoside
Calycosin Y =98675 X — 42582 0.0825-5.22 0.9991 18 24 0.8
Formononetin Y =98481 X - 26 826 0.196-6.27 0.9991 17 6.7 1.0
(6aR,11aR)-9,10-Dimethoxyptercarpan Y=83254 X— 35425 0.095 8-6.13 0.999 1 2.0 3.0 2.3
8,2-Dihydroxy-3,4-dimethoxyisoflavan Y=53524 X-1210 0.33-10.46 0.9999 19 22 13
Astragaloside [V Y=1674 X+ 1.788 0.076—4.895 0.9990 2.6 2.0 2.6
Astragaloside 111 Y =1832 X+ 1477 0.078-2.5 0.999 3 2.7 15 2.7
Astragaloside 11 Y =1.387 X+ 2414 0.091-5.82 0.9990 29 2.7 29
Astragaloside | Y=1.012 X+ 1.277 0.616-19.72 0.9990 2.7 25 21
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Figure 5 Quantitative analytical results of Austragali Radix
samples. A: Total flavone; B: Total saponins
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Figure 6 PLS-DA score plot and permutation test model validation plot based on HPLC-UV-ELSD. A: PLS-DA score plot of 2 —6
years, B: PLS-DA score plot of 4—6 years; C: PLS-DA score plot of 2, 4, 6 years; D: PLS-DA model validation plot of 2, 4, 6 years
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Figure7 Cluster analysis of Astragali Radix from absolute 2 -6
years
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