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Abstract: Objective To analyze the correlation between the main active components of Banlangen (Isatidis Radix) from different
producing areas and the physicochemical properties of its rhizosphere soil, and to explore the effect of soil physicochemical properties
on the quality of Isatidis Radix. Methods The fingerprint of Isatidis Radix was established by HPLC, and the contents of cytidine,
uridine, adenosine, guanosine and (R, S)- goitrin in Isatidis Radix were determined. The correlation between the main index components
of Isatidis Radix and the physicochemical properties of its rhizosphere soil was analyzed by Origin software. Results The HPLC
fingerprints of 16 batches of Isatidis Radix were established, and 5 components were identified. The similarity of fingerprint ranged
from 0.858 to 0.998, which showed good similarity. The results of content determination showed that there were significant differences
in the contents of five index components in Isatidis Radix from different producing areas. The content of cytidine, the main active

component of Isatidis Radix, was significantly positively correlated with the content of available phosphorus in soil (P < 0.05). The
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content of uridine was significantly negatively correlated with pH (P < 0.05). The content of adenosine was significantly positively

correlated with soil moisture content and available potassium content (P < 0.05). Conclusion The content of main active components

in Isatidis Radix has a certain correlation with the physical and chemical properties of its rhizosphere soil. Soil pH, soil moisture

content, available phosphorus and available potassium are the main controlling factors affecting the quality of Isatidis Radix. This

study provides a basis for further exploring the suitable soil environment and improving the quality standard of Isatidis Radix, and

provides a reference for the standardized cultivation and quality control of Isatidis Radix.

Key words: Isatidis Radix; fingerprint; rhizosphere soil; cytidine; 7-uridine; 9-adenosine; 10-guanosine; 11-(R, S)-goitrin
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Table 1 Collecting information of Isatidis Radix samples
G = K 4 (N) % (B) Hm  REHM
Sl WARBH R HETX H¥ 36.3415433° 117.9041087° 451 2022-10
S2 IRBFETKEX QIARPELGRZARREH 1) HE 36.5662229° 116.8010128° 54 2022-10
$3 WRBHF R R X HR 36.5912896° 117.3879225° 251 2022-10
S4 WRBFLHNEX EPS 36.1179124° 117.0764244° 166 2022-10
S5 GG M T X HE 33.9613144° 115.6308245° 4 2022-10
S6 BRI KK KX HR 46.1467054° 124.6220302° 135 2022-10
S7 IR R Tl L H¥ 36.3850821° 116.7306256° 89 2022-10
S8 IR B T FR 2R X H¥ 37.5285722° 122.0406291° 79 2022-10
9 BEPiA TR T R HR 33.4819750° 110.3489878° 858 2022-10
S10  IARAWETKEX WER) HR 36.3824047° 116.7366335° 85 2022-10
Si1 IWRBFETKEX QLARPELGRZARRER 2) H¥ 36.5655254° 116.8012366° 54 2022-10
S12 IR AFETKEX (LARTESGRFARREH3) H¥ 36.5652670° 116.8014672° 54 2022-10
S13 IIARAFHHKEX (LRPEHKFEMREH 4) HR 36.5650258° 116.8013009° 54 2022-10
S14  BEFEERE T EMX HR 33.9612039° 109.9941047° 788 2022-10
SI5  HRGHRT&ER HX 39.9753173° 98.9461404° 1268 2022-11
S16  HilERHRE & HR 39.4454301° 99.7322434° 1345 2022-11

® 2 RERARPR IR R A M IRES

Table 2 Geographic information of sampling sites of Isatidis Radix rhizosphere soil

SRR R 4 (N %2 (B) #4/m T HERA
thZR 338 36.3415433° 117.9041087° 451 Wb gt
IR KIE 36.5662229° 116.8010128° 54 FrigEt
IR % B 36.5912896° 117.3879225° 251 ot
IR 7%= 36.1179124° 117.0764244° 166 FrigEt
TR 33.9613144° 115.6308245° 42 g
LRI S 46.1467054° 124.6220302° 135 KAkt
AR 1L 36.3850821° 116.7306256° 89 Wit
L 7R 37.5285722° 122.0406291° 79 FrigEt

B Ph R 7% 33.4819750° 110.3489878° 858 R
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Fig.1 HPLC fingerprint of 16 batches of Isatidis Radix
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2 IIEAREIXTERIESIELE (A) FURA X BRIELEE B)
Fig.2 Control fingerprint (A) and mixed reference
fingerprint (B) of Isatidis Radix
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Fig.3 Cluster analysis of 16 batches of Isatidis Radix
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Fig. 4 Principal component analysis of 16 batches of

Isatidis Radix
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Table 3 Principal component weight results table

Moy FHEE TETIRE% BRI ETIRE/%
1 8.347 64.207 64.207
2 1.829 14.068 78.275
3 1.090 8.379 86.654
k4 BAFHERH
Table 4 Factor load coefficient table
g5 PCI PC2 PC3
1 0.252 0.126 -0.234
2 0.332 -0.146 -0.102
3 0.283 0.205 0.126
4 0.302 0.150 0.163
5 0.304 -0.212 -0.156
6 0.298 -0.310 -0.126
7 0.333 -0.090 -0.156
8 0.163 0.560 -0.198
9 0.334 -0.047 -0.132
10 0.313 -0.264 -0.101
11 0.000 0.000 0.000
12 0.230 -0.044 0.613
13 0.232 0.149 0.594
14 0.141 0.547 -0.180

®5 EEAFEREXRH

Table 5 Regression equation and correlation coefficient

WS e 5 2 SMEE/gmL) R
Hute Y=14 990 X+0.083 5 4.12~412 09999
RH Y=32221X—0.189 1 6.04~60.4 0.9999
23] Y=46 887 X—16.459 5.04~50.4 0.999 8
LA r=38 803 X+1.1132 4.08~40.8 0.9999
(R, S):-1kF  Y=38502 X+5.1579 18.08~180.8 09999

SRR . g5 R BoR, MOE. JRE. BRE. SE.
(R, S)- 5K FWET AL RSD {H5 518 0.17%-
0.09%-+ 0.15%. 0.05%. 0.34%, H/NT 2%, K
A A 2 FE R A o
2.2.6 FaEthilLe  FEEMHURIER S4 M 0.5 g,
% “2.1.27 WU TS S s, % “2.1.17
TR @S AIE 0. 24 4. 8. 164 24 h HEFE,
ORI, AR BN, B R, IRE. S,
(R, S)-H K FEWETH AL RSD {H 474 0.40%
0.97%- 1.58%- 0.35%-. 0.19%, ¥J/NT 3%, F£
AR VA TRAE 24 h R ETE R 1T
227 HEEMHRE FEEHE 6 1 S4 IRIEHR AR
0.5 g, $“2.1.27T0 T J7 21 e Ak b i - #2117
T i 2t R, iRIEm . SR ER,
MOF . JRE . IR, B (R, S)-HKFIE T =05
) RSD {4354 0.15%+ 2.11%-+ 0.55%-+ 0.22%-
0.12%, ¥J/NT 3%, RZITEREREHERE .
2.2.8  INFEEIWCERIRES  FREL CIE BRI AR R
6 1, FHRFRE 0.25g, 73 mlAE % RS I it od
&, % “2.1.27 BUR 7 ER AL S E i, R
M, BEE R BRE . IREFI(R, S)-F K N
TSR 55108 103.35% 98.05%- 98.11%- 96.08%-
95.21%, RSD 43 4 0.89%- 0.23%- 0.18%- 0.25%.
0.17%, fF&EEK.
229 FEMEENE $ZR “2.1.27 TUR 50
il 16 FUAR A A VA, 4% “2.1.17 TR 1)
R S AR e Feh M SR R S
(R, S)-EWRE T &, B TATIE 3 Ik, BT
B, WE6. 16 MAMFEMTME. JRE. BE. 3
. (R, S)- T REHIFEE 514 0.1520~0.299 4.
0.2902~0.666 1. 0.3165~0.8552. 0.1674~0.525 8.
0.6150~2.844 8 mg/g, AN[AIF=HuAS [FIHE IR AR AR 5 AR
M) S iR SR E R, WEAREEE
5 (P<<0.05) , 15 BHARCHE AR AN [ A H DX 6ok HL o 2
AL NS
2.3 HIEBUMRNE RS

W 9 MR F=HISCE AR CLARSETE. 1L ARK
W WRFER. IWRETZ, RN BRI KR,
ARSI (AR BePiriig) MRbrtdgE, WlE
IR, W TTESHE (R B,
Horp+ 447K & (soil moisture content, SMC) HJll
SENVENMTE, 3 pH BRI E 75 KR iR
K& 2.5 0 1) -BALENE; AHLE (organic
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*6 16 MIRERD 5 HRONE matter, OM) I 5E 7775 N AN #A 6% TR B AE AL 2
Table 6 Composition content table §%, BB (available phosphorus, AP) HIE J5
s JRE 7 B (mgg ™) 1 NRIR E AR S - B P LL oy R4 (available
# g s . NI PN .
i) i) i) S RS-ERE potassium, AK) HJIIE 55 NEEER EAR $2- K IE )t
Sl 01729 04131 04968 02105 0.9552 k. AV ( i . "
A N ammonium nitrogen, NH*'-N)
) 02987 04580 04627 03746 2.1430 E{f ) ‘ﬁ " f:% o bg ’ . H
93 01813 03218 03165 01674 14737 W58 J7 32 e Wt ks A% (nitrate nitrogen,
s4 0.1906 03944 04741 02465 28029 NO3--N) [l 5E 77724 2 mol/L KCl 42 J5 FH Bl
S5 02298 03922 04975 02526 0.950 3 B, ARES AT 3 W, BUEE.
S6 0.1758 03108 04344 02441 1.5718 o e 4k — 4 A . _
M4 ne s , 9 Hb PRI AR A b
87 02626 04403 05613 05258 1.967 1 - liesikh N ﬁﬁz H' a e L f%*ﬁ -
S8 01520 03476 04425 02516 17545 LR A RN E S Hoh B pH VEHIE
$9 0.1535 04731 05350 02344 1.1857 5.86~8.00, BRBETET)TIEIMER 1 LASL, Hopr=Hiiy
SI0 01980 04404 04876 02602 1.0323 RIRTE, 250 LSRRI, Bepa i 1 pH 4
om0 VSN e (P<00s) | GRS
. . . . . o o, g Er b e
S13 01831 04062  OSI60 02000 25301 7.86%~21.15%, ZM) i, BHEERAR, 251
SI4 02994 06661 08552 04519 1.6745 # (P<<0.05): AN FTESEN 6.50~31.51 g/kg,
SIS 02496 04979 05508 04487 0.6150 T R, BRI, BAREER (P<0.05) .
SI6 02706 04549 05294 04990 0.6379 A AR B A BN 25.32~67.59 meke, S LT,
\£<
%6% !
400 T
§2m : H - T ks
) T T T | - rr_ M
4+ 3 L4358
pH SMC % oM NH*-N NO*-N AP AK
(9%g™ I(mg kg™)
=43k 744 18.28 11.990 28.78 113.50 14.15  304.50
=LK 7.60 18.20 13.820 25.32 154.20 2473  215.80
WEER  7.64 14.58 9.175 28.73 169.40 19.06 171.70
WRZE%  7.76 10.97 9.697 39.70 182.70 3792 292.80
= BN 8.00 21.15 17.810 67.59 98.34 4349  636.00
= Tk 7.89 13.08 31.510 51.95 111.50 23.05 484.00
=R 771 18.48 14.630 52.76 131.80 19.99  530.00
=R 7.82 7.86 6.492 52.72 40.68 14.08 146.40
=EptingE 5.86 18.43 20.450 48.64 219.30 16.58  596.90

5 TRBUMBILE

Fig. 5 Summary map of soil physical and chemical properties

KB A% SRR ESECN 40.68~219.30 mg/kg,
BRSBTS B LS E RN, AP E
BYHEFEMEER (P<0.05) ; HRWR B HHE
14.08~43.49 mg/kg, ZM (S5) e, BRI, #
R R BN 146.40~636.00 mg/kg, M e, B
HHAL, 9 AN I AE BEMNER (P<0.05) . TE
9 ANFEHhrh, ZNPEHIN pH E . S/KE. AR 4
KA AR S NI TR A B H At = b 5 2
B, B SRR BHUR. AR AR
AR 5 ANERA PR 1 & SRR A B B R I
2.4 HXMSH

B MR ZGBRE  (S1~S9) vt il o B3

SE B S 5 2200 N AR AR AR B - 33 i AL 1K
JRI 5E #HE 5 N Origin Pro 2022 R AFHTHI G M
b, SR WE 6. BHEESE pH. S/KE. Al
L RHAR. ARWE. EAER SR IR, S5
SREBEIMR, KESEEEKE. AHUR.
AR HASEZIEMR, 5 pH. HER.
AW SREENMK, RESESEKE. Al
RS BASR. BAR. AW S R 2 A
K, 5pH 2H0MK; SHSES pH. &/KE. 1
BUBT B85 AR, A SR 2 IEMR, 5
HERGTEENMK; R,9)-HKEFTES pH.
SR AR EEIEMK, 585KE. AHUR.
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Fig. 6 Correlation diagram of active components of medicinal materials and soil physicochemical properties
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