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Correlative study between chemical constituents and ecological factors of

Notopterygii Rhizoma Et Radix of endangered plateau plant

HUANG Linfang, LI Wentao, WANG Zhen, FU Juan, CHEN Shilin”
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100193, China

Abstract: Notopterygii Rhizoma Et Radix, a plateau endangered medicinal herbs, is the rhizoma of umbelliferous plant V.
incisum and N. franchetii. This paper aim to investigate the correlation between ecological factors of production area of
Notopterygii Rhizoma Et Radix, and the major active components contents. HPLC was established to analyze the contents of
two chemicals ( Notopterol , Isoimperatorin).Data of 9 ecological factors,including air pressure, annual average temperature ,
maximum annual temperature, minimum annual temperature , annual precipitation, average wind speed , sunshine duration,
and relative humidity, were obtained from the China Meteorological Data Service Network. And then, the relationship of
chemical compounds and ecological factors were analyzed Partial Least Squares ( PLS) and Redundancy Analysis (RDA)
methods. Chemical determination shows the content of Notopterol are higer than Isoimperatorin in N. incisum, but the
content of Notopterol are belower than Isoimperatorin in N. franchetii.. Analyses by PLS and RDA | sunshine duration is the
most important eco-factor and is positive correlation with Notopterol in N. incisum. And the second and third is annual

precipitation and elevation. Annual precipitation is the biggest eco-factor and is negative correlation with Isoimperatorin in
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N. incisum ,Second one is temperature. However, in N. franchetii, altitude, annual precipitation and average wind speed are
principal factors that influencing on Notopterol and positively correlation with it. Meanwhile these three main influence
factors have significant negative correlation with Isoimperatorin. The result indicated that sunshine duration altitude and
annual precipitation are primary factors influencing accumulation of chemical compounds in Notopterygii Rhizoma Et Radix,
sunshine duration enhance the accumulation of chemical compounds in Notopterygii Rhizoma Et Radix,the higher altitude,
and more annual precipitation means better accumulation of the Notopterol, On the contrary, Isoimperatorin is negative with
these two eco-factors. Producing regionalization based on chemical contents by principal component analysis displayed that
Sichuan was the best optimal area for N. incisum and N. franchetii. Our data provide scientific proof for protection and

cultivation of endangered plateau Notopterygii Rhizoma Et Radix.

Key Words: Notopterygii Rhizoma Et Radix; PLS;PCA ; RDA ;ecological factor
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1.1 #hk

FeBEIENE T IETE AR A 25 T 2010 4F 10 H R ARWC A PN H A E S ARKEIETE 54 MR,
FEMFIETE 11 AR 65 NMFEAR (1), Kk, i 3 50, 4 HPLC Ml H i Y i b [ B
2ERbA e 2 FHAE W B9 BT SO BI85 25 2 R IE T (V. incisum ) FIBEEIE1E (N. franchetii) .

1.2 {50
1.2.1 U7

Waters 1525 HPLC 2% ( Milford, MA, USA) , Waters AF BI7EZR i S HL, Waters 1525 HPLC %! — 0%,

Waters 717 I H shEFERS , TEIRAEA DAL Breeze o TAE

1.2.2 i
HE 0 (Fisher, (A3540) B2 (Sigma, (3 al) AR o #rat
2 FHik

2.1 BRI
2.1.1 XFRE S,

SERRETEAER (A5, 110827) W [ 25 AR i ok e BT, 98316 BE (45 . 0773—9607 ) 1 17 11 [] 1 A=
W), Sl 2 O AT TR T 98%
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Fig.1 Collection sites of geographic distribution for N. incisum and N. franchetii

2.1.2 RSN

S3BIRE B FREL 2 mg JETE BEAN S RT3 40 5V T W B b PRFBAH TR G 3540, B il iR A5 %o Bl 28
4 CUKFEMEFER
2.1.3  HEKSR R &

Iy 2.0 g FEIE e IETRES RSB RRE, A 25 mL I EEZE B ZEHEEID  BRE, 75 30min AL
JEAMNE LT SR HERERTZS 0.22 wm UEFE T U BUZEUER  MEASERE
2.1.4 ik

XBridge C,q 475 (250 mmx4.6 mmx5 pm i.d., Waters, USA) ,#: 35 °C , it # 1.0 mL/min , & AR
FL10 pL, FBSIHHLLRZNE (A) A1 0.01% B /K (B) , KK 310 nm, i 5440 R ,0—13 min,
13%—17% A; 13—20 min, 17%A; 20—22 min, 17%—44% A; 22—31min, 44%—57% A ;31— 38 min, 57%
A; 38—45 min, 57%—100% A; 45—50 min, 100% A
2.1.5 LM RREE

A3 SHIAE 255 W EUIR B % PR S A 45U 210,40 ,100 200,400 600 WL % 1 mL S, B B B %008 #% Bk
G AFIEFT HPLC 204, LSS FR il 00 MR BE MRS A AR (X)), I LB VAR bR (V) AT S [T I 75 31 4% 2tk
MIE R R, S/ MR (LOD) Flfie/INVeE 1R (LOQ) & XM fE Mt 43 345 F 3(S/N=3) F1 10(S/N=10) i}
XM ER(FR D),

®1 EREERSKAHRNRERLZL, LOD and LOQ
Table 1 Standard curve of Notopterol and Isoimperatorin, LOD and LOQ

FrifE i bR 2k e K I3 L/ ( g/ mL) FEHRY/ (pg/mlL) K2/ (wg/mL)
Standard substance Standard curve Detection range Limit of quantitation Limit of detection
JE i B Notopterol Y=2x107X+10094 0.9998 0.52—626.4 0.33 0.10

LG ES
ke Y=3x107X+34114 0.999 0.54—642.0 0.29 0.11

Isoimperatorin

2.1.6 fEE AL
AYTE 1 d FEESE 3 d NIRE EIRIES AR IERE 45U 400 wL, FFE 2 1 mL, $EAEIRTR 10 wL, 76 T 2 1)
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HPLC £fF FEE IR 6 Wl , 10 45 i A i g i A, TR s o0 8, 25 R8T I SR BRAT A 7 72 h
NI RSD 4 2.26%,1.71%
2.1.7 RREERE

B3R HE SR, 43 S 7E 0.2 .4 812,24 36 h, F4¢ LRl 5 b AT 00 52 , 10 S 06 T AL, 45 ) HE £ i
g Fihy e i XS IO7 (AR JBE 1 RSD) AR 1.06% 1 1.02% 35 [l N , R BARE L = /07E 36 h INFASE
2.1.8 EIMEIRE

Rl —HE R BRE 25 6 003, Fae AL T A VR ) 28 T Tl 5, 42 IR B3R B33 25 1D 46 % TR 3 0 0 TP R
15 0.14%—0.55% 0. N, 2 W I J7 vk i B IR R 4
2.1.9 AR EDCR

HE 0 B i ] — R R 6 1, BRI 24 2.0 g WG BARAE , 43 0RE B A — s 5 (A Y TR R i i)
AT HE i 42 P VS VR o 8 T TR R e R R AR R I, 45 X R 9 TR SR AE 95.57%—99.23% 3
FIAN
2.2 HEEHETS5HEES 58T (PLS)
221 AEERETFIHRI

B rh E G R A AR LTS5 B AR R G, o b T PR A fe il BAR AR E AR AR . AR 9 NI
R ARRKE AR IR AR Y AR AR i e R AR AR RS, H BRINHER WA AT R XU AR
BRE(F2,3K3),
222 EBNTHESY PLS 20 K= #1470 (PCA)

i simea-p B AR 28 RS S AR R HE A TR BT, B 08 p N IRAR S 1,92, -0 9p,m S H A B «1 22,
s am, B AEAE AR S PR IS — i o, RAR S R IR — F A wl el AT wd AR OCHR IR B R,
SRIG ST A B 1,92, - yp T ol BYIEDE, WAR DSR2 IR B0 B ARG B, By 20t e85 B SR ORI 1
RE 1R Y A E LAY 4y . Canoco BN k2 il 20 $5 s Se 4T 22 B 3% B 20 BT ( DCA) |, WA AR 7Y
HREAAG O, SR 5 1 PR DR B n 20 HE 7y 181 L AT 90 539 (RDA) o sz HE e BT, A8 3k 2Z 1] i) 9 £
MIATZMEARE T Z BRI A e, A% ER/IMCER T E Z R LR35, H Unscrambler 2552855
P2 BE AT FE R A, e B R IR -, IR B L b
3 &8
3.1 RIE ST RBIEE N B R T

2 3 0] UL JETE G I B A, SR RRHTE R S AR, A TE I8 I v I8 I BE R AR S AR,
SRR SRR . I 3 nTA, JENE 5 TE T IR AEAS R 7 Ak 2E S A A B 2 S D)1 R g Ak
O ETIGE , TIEIE TTORIRD T HLAb A  HA, SRR 2R i R T TR I, U AR HoOm e sE
e,

A JETH

B2 ZEREMEFEHEEENSUAARSE

Fig.2 Contents of Notopterol and Isoimperatorin of N. incisum and N. franchetii
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