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Abstract : To study the accumulation law of pharmacodynamic substances, 12 batches of Polygalae Radix from different produ-
cing areas and different growth years were collected,and the contents of water and extract were determined. The contents of
polygalaxanthone Il (PX M) ,3,6'-disinapoylsucrose ( DISS) ,and tenuifolin ( TEN) were determined by HPLC, and the
fingerprint was established. The results showed that the root length and diameter of Polygalae Radix increased with the in-
crease of the growth year,and the increasing trend of diameter was more significant. There are obvious differences in the wa-
ter content of Polygalae Radix from different producing areas. The water content of Polygalae Radix from Fenyang is about 4.
0% ,that of Xinjiang is about 8. 2% ,which is higher than that from Fenyang,and that of 12 batches of Polygalae Radix is less
than 12% . The content of extract is between 38% -48% . The content of PX [l was 0.11% -0. 18% ,and the content of DISS
was 0.50% -0.94% ,The content of TEN ranged from 1.37% -2.40% . The accumulation law of PX Il and DISS was simi-
lar. The content of TEN in the second and fourth years was close;The total content of index components of Polygalae Radix
produced in Xinjiang accumulated significantly,and the maximum value appeared in 3 years of growth. The fingerprint simi-

larity of 12 batches of samples ranged from 0. 823-0. 962, with a total of 35 common peaks,and 2 of them were identified.
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There was no significant difference between the fingerprint similarity of Fenyang and Xinjiang, and the similarity of spring har-

vest was higher than that of the autumn harvest. In brief, the results of this study provide a reference for the cultivation and

harvest time of Polygala tenuifolia. The content determination of three active components combined with fingerprint could

provide a reference for the quality control and evaluation of Polygalae Radix.

Key words : Polygalae Radix ;polygalaxanthone Il ;3,6'-disinapoylsucrose ; tenuifolin ;accumulation of active substances

I3 Polygalae Radix Syt RHEMIL K Polyg-
ala tenuifolia Willd. 5% 5 i3 7% Polygala sibirica L.
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0.15% ,3,6'-—J% T Mk 5 BE M (3, 6'-disinapoylsu-
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Hh R 24 R B T PR AR S E S S R I 5K Po-
lygala tenuifolia Wild. . JRAE Y Fr AR5 T 1L 74
B2 R A LA AR 2 TR S i =, O A5 B
UL 15 PX T il (it 5 - P27 A11S122507 , 4l =
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Table 1  Information of Polygalae Radix( xxs ,n=3)

ETRE R ] KA 8] K HiZ 1)
No. Planting time Acquisition time Length(cm) Diameter( cm) Origin
S-1-1 2019 2021 44 H 25.03 £7.63 2.69 £0.21 Wb
S-1-2 2018 2021 4EF4 H 27.30 £3.64 4.88 £0.54 b
S-1-3 2017 2021 44 H 31.65 £0.97 6.25 +0.43 B BH
S-14 2019 2021 Rk 10 A 23.30 £0.93 2.43£0.42 Wi
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2:5% 1( Continued Tab. 1)

i FPAEER] SR A ] K HEE 7 Hb
No. Planting time Acquisition time Length( ¢m) Diameter( cm) Origin
S-1-5 2018 2021 4EFK 10 26.53 +1.07 4.40 £0.54 YrBH
S-1-6 2017 2021 4EFK 10 30.10 =112 5.830.85 Yy bH
S2-1 2019 2021 4E4 4 A 24.03 +1.84 3.83+0.24 itk
S22 2018 2021 4E# 4 26.63 +0.87 4.67 +£0.24 %k
S2-3 2017 2021 4E# 4 A 24.57 +1.32 4.50 £0.41 ik
S24 2019 2021 4EFK 10 21.30 +0. 54 2.37+0.25 itk
S2-5 2018 2021 4k 10 A 22.23+0.33 3.33+0.19 itk
S2-6 2017 2021 4EFK 10 23.67 +0.33 3.67 £0.47 B

2 THESER
2.1 /&
2.1.1 ko

WEERMUR , BR M T b, P T, = 5
BT, 2 KIFHREREARTETD BORE, ARS8t X
BRI , 250 TR B b A R T I AR 2y
Fro BCRSER T HRITLMImTE AR $2 18 2020 J
Crp NN 24 ) B 368 0] 0832 AL A 77Kk 7
M5E A2 E R (% ) Bdlse R AR 2.

12 L2 SRR INT 12% SFEEOR . Hide
7 6 L K R g T B A5 A R AR AR Y
DB S MK SR 2 R A SR E X
(P <0.05) ; Pistlh = R SRR MK & 25 5+
AR,
2.1.2 zhHhed

I8 2020 (AR N R SR [ 24 i) Y 366 )
2201 Wi F AR, F 70% SRR, TR
YIy & (% ) BRIC R IR 2.

R2 AEHHAKBBHIEE (v2s,n=3)
Table 2 Results of water, extract content of Polygalae Radix(x +s,n=3)

ERe) oK Ry &
No. Water content( % ) Extract content( % )
S-1-1 4.06 £0.14 38.51+1.17
S-1-2 3.80 £0.15 41.12 +0.41
S-1-3 4.09 £0.06 46.45 £0.17
S-14 3.91£0.14 42.38+1.19
S-1-5 4.03 +£0.03 42.40 £0.22
S-1-6 4.36 £0.04 39.85+0.73
S-2-1 8.30£0.13 48.13 £0.40
S22 8.02+0.11 47.59 +0.34
S-2-3 8.14 £0.12 46.21 £0.23
S24 8.16 £0.24 42.46 +0.35
S-2-5 8.42 £0.47 42.13 £1.04
S-2-6 8.20 £0.11 45.02 +1.06
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A PIAS A R AR Y R T AR [ A 25 44 AT
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B PX I\ DISS Xif FE i idh 1, W 8RR , i HH e
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Fig. 1

Changes of extract content of Polygalae Radix

A E Uy B s 47 B B 2677 . Note : Left : Fenyang production ; Right : Xinjiang production.

Hl A 1 mL & PX 1M 0. 15 mg DISS 0.2 mg AYIR&
X HE P VA BB TEN X6 Bt i B, W 9 PR, o Y
il Ak 1 mL 55 TEN 1 mg (99, 15 XF I8 dh v

PX Il | DISS 1 TEN #5124 7™ 4% 4% IR
2020 Ri{ HrAE N B 24 ) 5 e T AT
B BRI 4% o
2.2.2 &5t

PX Il \DISS 5 i % f) (3% 5% 14 : Waters XSe-
lect CSH C18 A4 (250 mm x4. 6 mm,5 pm) ;i
NN NG (A)-0. 05% WEFR KW (B) , 6 B2 et
(0 ~19 min,15% A;19 ~19.5 min,15% —18% A ;19
~60 min,18% A) ; #E1& 30 °C ; & 1 320 nm;
FEAARFL 10 pLs AR R 1.0 mL/ming X BEGG B
I E LA 2,

TEN & w58 B 0% 4514 : Waters XSelect CSH
C18 {434 (250 mm x4. 6 mm,5 pum) ;iR shtH R 4
5 (A)-0. 2% WKW (B) , 55 BE Ve (0 ~ 20
min,38% A) ;#Eif 30 °C; #EFEARFL 10 pL; (R =
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Fig. 2 HPLC chromatograms of PX [I[ , DISS reference
substances (A) and sample (B)

1.0 mL/min, ELSD JEF &R 110 °C ; SR 7 3
2.1 L/min, XJ B8 BE S (g B LI 3,

350
3004

A
2004

1004

0.0 AJ\V‘

0 ) 15 20

200078
1500

1000

o
2
<

{5 Signal (mV)

N

fi$ ] Time (min)

o
=

o

B3 TEN R (A) Rfilam(B) BikE
Fig. 3 HPLC chromatograms of TEN reference
substance (A) and sample (B)

2.2.3 FikFBiE

LM A FE L B2, 2. 17 TR [l %) BE A T
AR, 422, 2. 27 T 135 240 22 , 0 (033
I T AR, DA T AR Y S A b, AR X (pg) K
HEAL bR, 75 B bR E T 26, PX T, DISS | TEN A5 E il
IR PETFE S Y = 1577 068.928 X - 370
244.988 R*=0.995; Y = 2506 214.075 X - 749
554.703,R> = 0.994;Y = 339 807.092 X + 63
135.823 ,R2 = 0.999, M PX I .DISS . TEN #EkE
HEAFAIFE 0.72 ~2.70.0.96 ~3.60 4.86 ~24.30 pg
WA RAFr 4tk

W fEtE EE SR 2. 2. 17 TR %
W, 452, 2. 27 L 3k S I G 78 B DA OGS R
TR PERE 6 Y AR S-1-3 il £ 6 b i
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INFRE T, HE8ah I R ARG % 8 & s R R PESL
¥ 7%, PX I . DISS 1 TEN S48 8400 1. 10,
8.48 il 24. 60 mg/g, = F & & Y RSD 4351 S~ I

0.84% 0.85% F12.56% , i PElf  BEdh 24 h R
T o HAR R B R R T AR RSD 2558 L3k 3,

R3 FEE.EEREREMIRLER(n=6)

Table 3  Experimental results of precision, repeatability and stability (n =6)

{3 B8 E] RSD RSD of retention time

HiH e I THI AL RSD RSD of peak area
Project Sample PX I DISS TEN PX I DISS TEN
FEBEHE Precision X BRI 0.38% 0.22% 0.06% 0.59% 0.38% 2.21%
1 Repeatability S-1-3 0.46% 0.66% 0.35% 1.79% 0.93% 2.51%
FasE M Stability S-1-1 0.58% 0.39% 0.41% 2.39% 3.00% 2.81%

IRE I3 RS 25 FRICE 41 PX I\ DISS 35 114
S-1-2 Bl TR 1 g, 36 4y KE# A PX I
DISS Y& B 43 5112 0. 120 5.0. 112 7 mg/mL FJE &%}
R SRV 1 mL, 322, 2. 17 300 7 v AT ) A At
VAR, A3 R g TR AR, TG PX I\ DISS -
Hy1al e 2 43 5] K 99. 13% . 99. 71% , RSD 43 5]

1.50% 1.58% . 5% FRELC 240 TEN 2 &%) S-1-2
THBMARL 1 g, 4L 6 i FEHIMAME R 1.030 5
mg/mL ) TEN X} B& SAWR 1 mL,#%2.2. 17T Ry
PP AT i A A S U, o3 o AR 0 T AR, 3
¥ TEN (19572 % 99. 86% ,RSD Hy 1. 46%
R M RAr 45 R WK 4,

R4 MELOKERER

Table 4 Results of recovery test

W JEUA A M I SF-4 [ml e
Original amount Added amount Measured amount ) Average RSD
Component Recovery
(mg) (mg) (mg) recovery
S8 IR T 1.4356 0.1205 1.554 0 98.27% 99.13% 1.50%
Polygalaxanthone [II
1.582 6 0.120 5 1.699 9 97.37%
1.465 5 0.1205 1.587 6 101.31%
1.4750 0.1205 1.595 1 99.65%
1.397 6 0.120 5 1.5157 98.03%
1.403 5 0.120 5 1.524 2 100. 13%
3 ,6,—4.@?@7\:%&&1% 8.408 3 0.1127 8.518 4 97.67% 99.71% 1.58%
3,6'-Disinapoylsucrose
9.269 3 0.1127 9.3813 95.39%
8.583 8 0.1127 8.698 5 101.77%
8.6395 0.1127 8.750 9 98.83%
8.186 1 0.1127 8.2979 99.21%
8.220 5 0.1127 8.334 8 101.41%
I o B
A hLE = et 20.744 9 1.030 5 20.724 0 97.98% 99.86% 1.46%
Tenuifolin
18.892 9 1.030 5 18.895 4 100.25%
17.952°5 1.030 5 17.959 8 100.71%
18.340 5 1.030 5 18.326 0 98.59%
19.721 4 1.030 5 19.741 8 101.98%
19.446 9 1.030 5 19.443 3 99.65%

2.2.4 HR4SFTNE

BO12 #HE25hF, AP ATHC3 £y, #2002, 2. 17 30

il B BEC A I R, TR IR 2. 2. 27 TG A E R A, DU
SEVETRIAR, 4301+ PXO I\ DISS | TEN FEFE 5 iy
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L HRILERS,
5 BEZHEREMANEENE (v £5,n=3)
Table 5 Determination of three compounds in Polygalae Radix (; +s,n=3)
& Content( % )
9>
No. gl T 3,6'-TIF T AL AR Y
Polygalaxanthone Il 3,6'-Disinapoylsucrose Tenuifolin

S-1-1 0.127 9 £0.002 4 0.629 4 £0.008 5 2.005 8 +0.138 8
S-1-2 0.139 7 £0.000 8 0.8199 +£0.011 4 1.694 4 £0.066 6
S-1-3 0.109 3 £0.000 4 0.797 0 £0.005 4 1.9939 +£0.416 4
S-14 0.179 6 £0.001 1 0.528 5+0.002 5 1.844 6 £0.070 7
S-1-5 0.178 8 £0.001 5 0.656 9 £0.004 8 1.394 7 £0.064 0
S-1-6 0.112 3 £0.001 1 0.500 7 £0.010 4 1.5251+£0.165 6
S-2-1 0.117 5 £0.000 6 0.784 7 £0.015 2 1.763 2 £0.311 4
S-2-2 0.144 2 £0.002 8 0.9352 +0.005 9 2.404 2 £0.214 2
S-2-3 0.111 7 £0.000 8 0.876 0 £0.011 5 1.821 6 £0.087 6
S24 0.1393 £0.001 7 0.500 2 +£0.004 0 1.586 1 £0.051 2
S-2-5 0.1252 +0.001 9 0.5452 +0.003 3 2.4302 +0.0717
S-2-6 0.133 0+£0.001 5 0.667 2 £0.010 0 1.3757 £0.025 4
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2.3 ImEHMIBLEIEHEL
2.3.1 mireyH&

HLO.5 g 250 RSB R, i 20 mL 70% H BEHE:
A7, 2R HREL 30 min (200 W,40 kHz) , ff 70%
BN LR T, 08, BDAS I i VA T

KB PRI PX I, DISS Xof B i &, ik 0. 1
mg/mL [ B RE LSRN 0. 1 mg/mL (TR A X
HEATR o
2.3.2 &M

Waters XSelect CSH C , {434+ (250 mm x 4. 6
mm,5 pm) ;S O (A) 0. 05% Wiz /K (B),
FEEEVERR 248 (0 ~ 10 min, 10% —20% A;10 ~ 15

DISS

PX I

e

min,20% —21% A;15 ~20 min,21% —23% A;20
~30 min,23% —26% A;30 ~40 min,26% —38%
A;40 ~50 min,38% —40% A ;50 ~70 min,40% —
42% A;70 ~73 min,42% —10% A) , (K FLH 1.0
mL/min; KP4 316 nm #Ef 30 C 5 HEAEARFR 10
plo
2.3.3 &N E T EFER

W Xof SR R A 2. 3. 27 TR (8 S5 F R L
ICR O SR, 2 RN A G 1%
53 PX I, 04 8 &y DISS, 15 8 ¥y7E 12 HbAg b
MBI E o . X IR i I LR S

0O 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

If [A] Time (min)

B5 PX II.DISS 55 B
Fig. 5 HPLC fingerprint of PX [lI and DISS

o M« I S-2-1 B, 5 2. 2.37
T AR, #62. 3. 27 T5 T 0,33 4% 14 46 T 4 43¢ 1
ik, FRARUE 5 PX T ANg 8 DISS 1)/ B B[] RSD 43
BH0.48% 0. 62% , i i B RSD 4351k 1.34% |
1.03% , 6 B AL A MAE 24 h NFRUE TR R AT

P B S-2-1 254F, 5 “2.2. 37 Wiy ik
FHTAD, H B2, 3. 17 il 8 (i A A W, #2672 3. 27 I
T SRR DU S SR R, AR AR 0 5 PXO T A 8
DISS ({5 88 if1i] RSD 43314 0. 68% 1. 06% , I 1fi

FURSD 4350 2.34% 2. 63% ,HZVEL .
2.3.4 BLBiEHEI LR 5N

By BH L 2 = 3 12 kG 75 5 A i, A
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Fig. 6 HPLC fingerprint of 12 batches of samples
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Table 6  Similarity evaluation of fingerprints of 12 batches of samples

éﬁ(:% S-1-1 S-1-2 S-1-3 S-14 S-1-5 S-1-6 S-2-1 S-2-2 S-2-3 S24 S-2-5 S-2-6 ijiice Ciiffol
S-1-1 1.000

S-1-2 0.846  1.000

S-1-3 0.935 0.873  1.000

S-14 0.859 0.764 0.802 1.000

S-1-5  0.771 0.756  0.752  0.765  1.000

S-1-6 0.864 0.768 0.842 0.949 0.779 1.000

S-2-1 0.913  0.778 0.923 0.790 0.681 0.826  1.000

S22 0.936  0.807 0.949 0.818 0.707 0.855 0.949 1.000

S-2-3 0.927 0.832 0.974 0.796 0.705 0.842 0.971 0.961 1. 000

S24 0.849 0.725 0.800 0.970 0.745 0.943 0.803 0.830 0.801 1.000

S-2-5 0.791 0.653 0.764 0.910 0.747 0.925 0.790 0.808 0.775 0.927 1.000

S-2-6 0.855 0.727 0.844 0.919 0.766 0.955 0.855 0.881 0.860 0.932 0.965 1.000

Ref//:liice 1.000 0.846 0.935 0.859 0.771 0.864 0.913 0.936 0.927 0.849 0.791 0.855 1.000

X IR
Control 0.962 0.867 0.954 0.920 0.823 0.940 0.938 0.957 0.953 0.918 0.892 0.943 0.962 1.000
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