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Spatial variability in the content of caffeate and scutellarin of Erigeron breviscapus
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Institute of Ecology and Geobotany, Yunnan University ,Kunming 650091, China

Abstract: Spatial variability in contents of active constituents, scutellarin and caffeates, from 310 samples in 94 natural
populations of Erigeron breviscapus, a medicine herb, was analyzed in nested ANOVA within the producing areas of this
medicine herb, based on the sampling regime designed following the nested design principle. Results indicated that there
were variations in caffeates and scutellarin content of E. breviscapus growing in different producing areas, average contents
of caffeates and scutellarin in the lowest content producing areas were 52. 1% and 41.8% of that in the highest content
producing area respectively. The difference of contents was not related to the spatial distance between producing areas. The
content of caffeates or scutellarin varied annually in the same producing area, but the location of the highest or lowest
content producing area did not change. The natural division was better to delimit the units of high content producing area
than administrativ division. The content of caffeates or scutellarin was negatively correlated with the content of nitrogen in
plants growing in different areas, as predicted as carbon/nutrient balance hypothesis. The variation in nitrogen content
explained about 30% of the variation in the content of caffeates or scutellarin of plant from different areas. The spatial
variability in active constituent content of medicine herbs was resulted from their genetic and environmental variation.

Delimiting the producing area of medicine herbs is a scientific management way to keep efficiency of medicine herb.
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Fig. 1 The location of study sites and geographic range of

Erigeron breviscapus
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Table 1 The content of the caffeate and the scutellarin in Ergieron breviscapus from different areas in administrativ division

e AR AE-4% 3

HiX Area Pﬁﬁiﬁn isz Total caffeate Scutellarin %Cu;qﬂkfféggflfﬁ?
/(mg/g) /(mg/g)

Ppall] 12 66 71.8 £9.6¢g 95.8 +12.6¢g 0.7502 +0.0275a
P EARG] 10 53 69.8 £10.4¢g 92.5+18.2g 0.7641 £0.0598a
=ZH R 5 25 64.3 £6.1f 87.2 £8.4f 0.7443 £0.0177a
TR 9 43 61.3 £11.2e 80.5 +16.0e 0.7639 £0.0257a
BB R 4 17 59.2 £11.0e 78.8 +13.8e 0.7523 £0.0536a
= il 5 26 55.8 +9.4d 74.1 £12.6d 0.7538 +0.0329a
St 2 8 54.1+7.2cd 71.7 £8.5d 0.7541 £0.0206a
= HRE 3 17 51.3 £10. Obe 69.2 +14.3cd 0.7436 +0.0182a
P 2 12 55.1£9.2¢cd 66.1 £12.7he 0.837 0. 0303¢
TR 5 20 49.7 +8.5b 63.7+13.1b 0.7871 £0.0417b
=R B L 4 23 37.4+7.3a 40.0 +8.9a 0.9428 +0.0430d
SE-3) Mean 61.2 £13.7 80.2 £20.6 0.7742 £0.0257

S AEIF P B M X R RO & A B 225 (P <0..05)
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Table 2 The variance analysis in the content of the caffeate and the scutellarin of Ergieron breviscapus from different areas

B P

FJi Source df F Sig.
Sum of square Mean square
o 7 Model 1212775 61 19881.56 751.8009 0. 000
Caffeate HIX Area 1158858 11 105350.7 3983.729 0.000
A (X)) Population ( Area) 20845. 44 50 416.9088 15.76498 0.000
5%7% Error 6584. 868 249 26.44525
J431 Total 1219360 310
RZE FiAY Model 2114390 61 34662. 14 693. 2646 0.000
Scutellarin HiIX. Area 2011443 11 182858.5 3657.285 0.000
A (X)) Population ( Area) 45089.91 50 901.7982 18. 03653 0.000
52 Error 12449.61 249 49.99842
J 3t Total 2126840 310

AN [l X [ AR U B & B R, BAE U8 B Bl i 2 & A2 284k . 203 321l B BA R IR 38 e
S EE 8 A XAEMRIMIMERR TR 51T R LR W LB A 25, MHERRERW S BN TITR R, A Eh A
LRSS EEE(RLD)
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Table 3 The content of the caffeate and the scutellarin in Ergieron breviscapus from different natural districts ( ND) in the genral
natural division

HAKX JEREER HARL R P B ISE- 4% 35§ HefE
ND Population Sample Total caffeate( mg/g) Scutellarin( mg/g) Caffeate/Scutellarin
ImB5 17 94 72.8 £8.7f 97.6 +11.7j 0.7467 £0.0270ab
IB1 5 25 64.8 6. 1e 87.2 +8.4i 0.7443 £0.0177a
I B1 5 25 64.1+11.7de 82.4 +21.0h 0.7923 +0.0741¢
mB2 9 43 61.5+11.2d 80.5 +16.0gh 0.7639 +0.0257b
M 6 25 57.6 +10.1c 76.5 £12.7fg 0.7529 +£0.0452ab
B4 4 22 54.3 +10.6¢ 73.0 +£14. 6ef 0.7451 £0.0162a
B3 4 21 53.7+£9.2¢ 71.2+12.2d 0.7547 +0.0367ab
pui| 2 12 55.1+9.2¢ 66.1+12.7c 0.8370 +0.0303d
I B6 6 26 44.4 £12.5b 55.3 +19.5b 0. 8309 +0.0900d
VAl 3 17 41.3 +3.4a 44.5 +4.8a 0.9308 +0.0416¢
F-14 Mean 61.2 £13.7 80.2 £20.6 0.7742 +0.0636

AR BRI 3 X R RS & A B2 R (P <0.05) 5 T0B1 W3y B b iy WLAR g 2 o S LU R IX 52 L G VL s SR A st e 73
X5 BT S Aty { A striy 7R v it DX B Y 5 3R 0 o0 S X 5 B2 P A7 I 3 ol YRR o o DX R M 21 12 X 5 T B3 WP Ay b Rt 7 SR
10 St DXl 38 0 R JUIX 5 T B4 P 38y b A ol AR oo Dt DX IR B L b i S X5 TBS S kvt 6 R bty P 7 80 SO IX P A ) v 2 L i
X5 MUB6 Pty {3 vy L 7R v i DX 2 ¥ v 185 1 0 X5 VAT SR g JECstr YR G v L o it X o e B g L L e S 5. 50 5 1]
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Table 4 Variance test results of the active ingredients in Ergieron breviscapus from different natural districts( ND) in the genral regionalization

KR Source Sunllé;jf‘isfuare ¥ Mt?sjzlfre F Sig.
o AR P HZ Model 1212775 61 19881. 56 751. 8009 0.000
Caffeate #IX. ND 1162391 10 116239. 1 4395.462 0.000
FiE% (41X ) Population(ND) 21316.03 51 417.9615 15.80478 0.000
$%3#% Error 6584. 868 249 26. 44525
M3t Total 1219360 310
VSETa% i Model 2114390 61 34662. 14 693.2646 0.000
Scutellarin #IX. ND 2019306 10 201930. 6 4038.739 0.000
FE¥ (#bIX) Population(ND) 46160.72 51 905.1122 18.10282 0.000
$%3#% Error 12449.61 249 49.99842
Jit Total 2126840 310

30 AR AT, B A LT RO R S BEHE LR THEBX, (AERA B, YOV & 7™ HEE
EAMPITRLRNGREAREER . ZRE MK RA 23 Ofeh A 5 A2 7=kt , BRA
SEEEYLBT ZSHEA RGE T o Pt AT i) R AN R = ) A G 20 b B EUE, AN 7= B B

ABHFE AR E B N B AT RSO, DO R R, B X AR E R E R R, in st
FTIERRE T 2002 W ZER B E T, X E K L BE & B R 2R BN g AT BUX RE
SR BRI REAT FUA, o mg BN A0 01 S 22 e 2 A DX AL AS [ 3t XA B 9 X XS A A B e PR
BT RO R 2 KABURT S BAA BREER AKX SEBR, AR &2 /- HEA R8s & &
225 R/ 5 74 ) s e BE RS I 5 4 — 3

[l — 7= i A G S BR R AT S O R S B A PRIE & BT A2 fh . 2004 47,2005 4R 2007 4 3 YORFE
Grifrep, SCIL UL 3R 8 2 Ko SRR AT 5 £ R S B AR A SRR i P R i . AR
2000 4F4 H S A7EXSCILERIL RERA R W45 8 Al X ORAR O TFAE S 25 K e R R PN B 3R o5 BT EL 3R
MR- . EAURE S A KA CESE AR A RUSS £ B, A A RUSS R A R
AR CGEAB & BE RN EARILZ — MERKERR 2 FARUSD & BERE RO 2
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Fig. 2 The content of the caffeate and the scutellarin ofErgieron breviscapus from some study sites in 2004, 2005 and 2007
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Fig. 3 Linear Regression of the total caffeates and the scutellarin against the nitrogen content in wild plants of Ergieron breviscapus
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