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Influences of artificial disturbance degrees on the contents of Glycyrrhizic acid

and flavonoids in different parts of Glycyrrhiza uralensis

ZHAQO Ze-Hai, YU Jing—Hua, YANG Feng-Jian, ZU Yuan—Gang, CAOQO Jian-Guo (Key Laboratory of Forest
Plant Ecology, the Ministry of Education of China, Northeast Forestry University, Harbin 150040,China). Acta Ecologica Sinica,2004,24(12) :

2799~ 2803.

Abstract; The external factors which influence the wild liquorice and the cultivated liquorice (Glycyrrhiza uralensis) in any
habitat may be classified into two categories: natural factors and unartificial factors. For cultivated liquorice, some artificial
factors such as soil deep tillage, irrigation or the other manipulations of field management should be made an appeal further.
The contents of Glycyrrhizic acid and flavonoids were measured in different parts of Glycyrrhiza uralensis under different
conditions of artificial disturbance by ultrasonic extraction, HPLC and spectrophotometry.

The variable trends of the contents of Glycyrrhizic acid and flavonoids were studied in different habitats with different
extent of artificial disturbance. The results showed that artificial disturbances are principal influencing factors on the content ot
Glycyrrhizic acid and flavonoids in different parts of liquorice. They obviously decrease the content of Glycyrrhizic acid in
different parts of wild liquorice, even if light artificial disturbance (viz. once soil deep tillage) had been brought into effect.
The accumulation of Glycyrrhizic acid in wild liquorice rhizomes (especially horizontal rhizomes which have main functions for
substance transportation and accumulation) in the light disturbed habitat is lower than the in undisturbed habitat. The contents

—

of Glycyrrhizic acid in different parts of heavy disturbed cultivated liquorice were also low. The research results showed that

the accumulation velocity of flavonoids was higher than that of Glycyrrhizic acid, which indicated that soil disturbed factors

acted on the production and accumulation of glycyrrhizic acid more than on flavonoids. The contents of flavonoids in different
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parts of undisturbed wild liquorice and light disturbed wild liquorice displayed descending trend from overground parts to
underground parts, but that in the leaf and the coronal root of heavy disturbed cultivated liquorice were high. Based on these
results, it can be deduced that the main producing parts of flavonoids are the leaves and the coronal roots. The content of
flavonoids in terrestrial stem and stem of leaf wh.'i'i:h have any functions for substance transportation was low and presented
major amplitude of fluctuation. At different soil depths, the content of glycyrrhizic acid in different liquorices taproot revealed
obviously distinction but that of flavonoids was not obvious, which indicated that the artificial disturbance didn’t act distinctly
on the content variation of glycyrrhizic acid or flavonoids in different depths of liquorice taproot. The content of glycyrrhizic
acid in undisturbed wild liquorice and light disturbed wild liquorce at soil depths from 1. 0m to 2. Om was high, which should be
the reason that wild liquorice has adapted to corresponding soil environments in which wild liquorice lives. For heavy disturbed
cultivated liquorice, its taproot was not extend corresponding soil depths so that the content of glycyrrhizic acid in its taproot at
the depth under 1. Om was high. In a word, the artificial disturbance which can improve any growing conditions of liquorice
have negative effects on accumulation of glycyrrhizic acid and flavonoids of wild liquorice and cultivated liquorice. The
appropriate stress environment can have profit to improve quality of medical plants.
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LR H E (Glycyrrhiza uralensi) R HER TG WHERAMZ —  TE S AERE /I LI KRKIMEX, RA B
E.HH/.HE EBERARSE . E4EHER AFHIER A TR ¥ TEAXEENEDEERZ—, AT FIXRRLTE, SH
REEHRZ AN HEdiquorice) . MEHEEHIENEMER . ZNHTES KWL . EmFEZMHITLP. HEFHLFRTE
SO HEEAMRAREHRRAEMEAY, P H B P LB B RS N H B8 Glycyrrhizic Acid, GA) , B It H 2 5 %
e HEMNFEEEMERY . AR EAHENRREG SR DI JIR L. ER SRR ER EERER
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PRI AERBEREEYARPH#AT SRR EYHMERAYRDOMEEEANER  RKERBFYEHEDER 8 FRPH
EHERSREN.DMASHFEXRLALYFEENACGY ., HENMARRELRGWKIE . BK OEREFERE R AN FTER,
ANEH M HEREZAFOERFTERAEN LEARHRE LS. EAFW I ERXGT . HESERARBEKERB =Y,
ARIMEKAERE=OHEPNER R ENEHEATENER  OREXYRAARAMYERMDIETY ., MIATREM
BREHENER., BEEERAE HE, EREAEFEESENEATESAX, XHER T HFEHE REHERENAR,

ANETHEASEZR  FABFERAGHBHAETENFEAHFE RBHEUREMYSEXRR T EARSAUHE
REBMEHESETIHFTHT . AHERUAEEEYENEZ S HRRKENSE .

1 WIREREEHSR

s S FRETEKRKT AT DR, B BIE 45°46' & 46°55', R4 124°19' F 125°12' Z 6], K YK 150~
300m, SERB TEFHETEAMESFELER, EFLH /KR 308 8~589. 6mm, FEEPFE 6~8 HH:;FEFHKEB 1.3C,FR
ZE ik 38~48C; LFEML 100~150d, LFEHES T, FGREREK, B RE, —M7EF| H 30~60cm HA T 1, B E Y 30~
70em, kR E 8 200 ~28% ZE, tEAN LR T EHRERWE SN ,pHE 7.5~9. 0, HERBUMAEREREN N E, KKK
BEREEA,BEE 200~50%,. X2 EH 5~30cm. ¥ R HEY X B H F E (Anerolepidium chinense) . D1 il /R £t 3 (Stipa
baicalensts) . G B8 (Filifolium sibiricum) KB F ¥ (Cleistogenes squarrosa) W& (Suaeda glauce) fAWE (S. corniculata) T
B & (Carex duriuscula) . 773 (Phragmites communis )%,

|,H

2 WRAZE
2.1 HEHHM - EAFZHN
T RIKEPR AR GE (RES 200m), MH B . EFEK . KEBESFHERETUAME-BH . BHELERERN P ER
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Table 1 The effects on major soil environment factors by different degrees of artificial disturbance
28 AR BN Artificial disturbance t KBS 1 test
Parameter G None 21 Light HEHE Heavy 2 Light #H E Heavy
+ 8 & 7K & (% )Ratio of soil moisture 5. 70 6. 83 11. 53 g);olzht 413 :ﬁ) ;;
+ 4% 4 7K (% )Ratio of soil binding water 2. 42 2. 35 3. 80 g EN Light 0. 46 :ig Zg
. Jt None . 0. 00

+ 3 pH Soil pH 8. 99 9.70 8. 99 K Light —23. 67 16. 83~

T A HLE (%) Ratio of soil organic F None B 4,90

content 1. 82 1. 97 2- >4 2B Light 0. 77 —2.67*

x I 3 Significant (¢9,0.05=2. 262), * * t{EF Best significant (z9,0.01=3. 250)
2.2 BEFESENDTN
2.2.1 BEFE TE20024 6 A, 3 EIREHAREHE. THIFEHFE . RENIFELEHETAREHE ERHF

LAZ A0, 7R SmX Sm RIZBUR IR ZE, Bt Bt L3 o as REHEZREE &0 A E W0 B2,

an BA T R B Ja &

X FERAAERSGRERS . HEE
2.2.2 WS
(ODHFEESENNE AKXERAESRMESIE

ai 25 Tk #k X & 4, BRANSONIC & 7 F AN, JASCO B3 A 351X, 975 B Ak I 2% , (435 1

(HPLC) . EHEER S E,WEFM K H B8R bR 4E & I
4 Shim-pack CLLC-ODS &

EHRZE

(6. 0mm i.d. X150mm, Spum); WA N B R .3 KEERE N 7327 . 8 W £ 254nm, F & 1. OmL /min, 4R 25C.
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EHENEARERE.ENMMTHNERESEXARER O FHFHEF A H B No disturbed wild liquorice
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Fig. 3 Compared between the content of Glycyrrhizic acid and the content of flavonoids of liquorice taproots in different soil depths
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