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Effect of low-potassium stress on growth of Atractylodes lancea
and components of its essential oil
ZHOU Jie', GUO Lan-ping', HUANG Lu-qi', ZHANG Yong-qing®, HAN Xiao-li'*
(1. Institute of Chinese Materia Medica, Academy of Traditional Chinese Medicine, Beijing 100700, China; 2. School
of Pharmaceutical Sciences, Shandong University of Traditional Chinese Medicine, Jinan 250014, China;
3. College of Chemistry and Chemical Engineering, Henan University, Kaifeng 475004, China)

Abstract: Objective To study the effect of low-potassium stress on growth of Atratylodes lancea and
components in its essential oil and reveal the relationship between low-potassium stress and the formation
of geoherbs of A. lancea. Methods With controlled experiment of A. lancea under different low-
potassium stress, the biomass, total potassium of plant, dissoluble proteins, and the content of essential
oil were measured, and the components in essential oil were isolated and determined by GC-MS. The data
were analyzed by SPSS software. Results Compared with the control group, the indexes of plant height,
rhizome circumference, lamina number, ramous number, fibrous root number, fresh weight and dry
weight of aerial and underground parts in low-potassium stress group were all significantly decreased
except root length (P <C0.05); Total potassium and dissoluble proteins of plant increased with the
increasing of potassium level of culture fluid; The content of components yielding more percent increased
markedly. The content of different components trended to balance, and among them two main
components, hinesol and B-eudesmol decreased significantly (P<C0.05). Conclusion The change of the
components in its essential oil induced by moderating low-potassium stress is consistent with the naphtha
composing characteristics of geoherbs of A. lancea. The low-potassium stress is an important adversity
factor in the formation for geoherbs of A. lancea.
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ERBRTHEERERAPHE, AEREAYFER
Atractylodes lancea (Thunb. ) DC. # it F AR A.
chinensis (DC. ) Koidz. B THBRZE, fIZEIKRE
ER”,GEEIRUER”, EFTARFLUBEH
‘MERRTEREMWERHH, URFERBESR
FREZRMEESHS. BAMEREANTIEERH
BA R ABHGE ROy B R ER
BEEZMEASSEER"REKAERKER &
EHORBABRANASBERA M=K £,H
FARPEHBERANIERIBERTHMA®
EU, XS A WAL AR R HEAH XD,

B K B RE R SR T A
FOHRARESHAREEE“BHE"AGTRRE
#H HREYERZAELTHIRERTRZ—,
HWEAANEDAH G ETR. FULRERAN
SF-3346 %9 55. 8 mg/kg , M KEH K 75 mg/kg, WA
BHE T 50 mg/kg W B ik B BR4P, F LB ARM
FRLRPHAERANBREEHE RAFLUERR
BIFENGEE, REEEIEERKERB >
YHERESRRRETH . AMEWAH KR, HE
MAEE. . EEUBRGEEIHRMR,E
HEAMEERRELR, METHERER LW

AL, BEBRF B ARG E T R A SR BE R .
1 MR5HE
1.1 BRYGE SR KR T 2006—2007 ELEFE
PEMERPHRAFMALISBZREAGC-11 AT
SEE AMREFEREARARD FH#AT,
ERAH KD —-BERBF(2FTEFER%
RPAARARBEAMRRLE S . RIAVEHRHEYD
¥ #EAR A. lancea (Thunb.) DC. B 1,H0.1%
HgCl % 15 min, B3R K. ZB FKERBKEE
MERXAZHRENENAHR, F 20 C/15 CUB/
BOBXEMHTEF, H#EH 1/2 Hoagland B3
OB R B EFRMER:25 C/20 CB/
%), 8K 14 h )6/10 h B, }3& K 260~350 pmol/
(m® + ), HXTRBE R 65 %6 ~70% .
1.2 fREMALE BERKBBT—BHNERSGHE
(H240 d I BB S5~6 c) B R T KIE W5 I
%, Hoagland £ B F WX FH . B3 XH—KEF
BoEEFIRARETRALE, BREFLACKK
1. 3 mmol/L) .6t 4 K, (K 0.9 mmol/L). 4R %A
K, (K 0.5 mmol/L) . EHAK,(K 0)4 M2, F4
4 ¥ 6 WHEH , R Hoagland T2 AT L EF K
UR#H S, BRBESHRETLE]L,

®x1 BERAIBARS
Table 1 Composition of nutrient fluid

pas C/(mol » L™1) EREKBAM
KNO; MgSO, « TH,O  KH,PO, Ca(NOy,; NH,NO,  NaHPO, TLRRE
CK 1 0.4 0.3 1 0 0 [d Hoagland # 3% #
K 0.6 0.4 0.3 1 0.2 0 [@ Hoagland % 7% %
K, 0.2 0.4 0.3 1 0.4 0 [d Hoagland # 3% %
K, 0 0.4 0 1 0.5 0.3 [d] Hoagland % 7% %

Hoagland B # B Z 8P S4B TE . FeEDTA
21 g/L,ZnSO, * 5H,0 0.29 g/L, CuSO, *+ 5H,0
0. 25 g/L,MnSO, + H,0 0. 845 g/L,H,B0;0. 62 g/
L, Na,MoO, « H,0 0.12 g/L, NaCl 5.85 g/L,
CoSO, « TH,0 0.056 2 g/L, RRIFLUE - BHRR R
1 0004%, 5 A 0. 1 mol/L H,SO, 5 NaOH # pH
EMZEe, ALBBEE3 XK1 KEFM LHE120d

B HERA AR AR MERBRET

105 CHAE R H30 min, 760 CTHFEHE, &K
RE . HETYRBRE.

1.3 BRAMES

1.3.1 HH&L2SR.BESRANBEYRBIRE,
2 %%, LA1 mol /L HCI 848 , IHG—3 B k#6436 %
EitMRE,

1.3.2 AIEHEAR. RARMHOCEERENY.,

1.3.3 EAWRBREEBENE HREZHFE.T40
B RefR BRmrms AR KRR b, &
(R E 25 312005 4R R4E R 0 8 B o A BBk AR B,
A EHEFEERE L. ERBBETHEAEY
/S ik init, #81 b, 10 oL BHRBBIER M
HEk,

1.3.4 SHEHE-FHiH-E %, K& 200 C,#%
M8 B 250 'C;DB-5 A % E 4 B 4 (0. 25 mm X 30
mX 0. 25 um) , HRER 240 'C, B WREF 250 C, 8B
FEF+ B M 60~240 'C,4 'C/min, S M H50 ¢ 1,3 K
0.2 pL,m/z 35~395 £ . ({4 K Finnigan
TRACE MS,

1.4 ¥\ R A SPSS %Kit 8.

2 HRGaH

2.1 ARBHAKFHERERERKZENE® . R
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RHHHEKET BEROEKREXZALUELR,

GRRE2,

22 FRAGKBAETERAKEKRWNA
Table 2 Growth of A. lancea under different levels of potassium

a9 K& /om R /em RZ8/m LI .

AN

KTHER RTTHER
[g+ %Y [g-%KYH

RETER
[(g- &™)

BiEEE

ARX - K1)

22.0714.26a
20.8813.24 2

CK  30.83t7.17a
K1 21.9046.07b
K.  19.3314.13b 22.0744.26a 2.2340.75b
Ko 10.1443.24c 14.7612.34b  1.4040.38c  13.80% 8.07c Oc

2.4810.37b

3.6710.882 129.67+81.61a 12.3346.77a 99.67146.18a 33.93%115.822
32.50+ 3.42b 3.5040.93b 42.25+ 4.23b 9.31410.02¢
38.6 £18.90b 4.67+0.39b 50.67+12.85b 13.91% 7.38b

8.4543.93a 69.56+40.074a 16.104£10.44a
2.8143.06b 24.28+18.47b 3.91% 2.44b
4.2743.78b 28.35% 7.96b 4.67% 0.99b

23.60+ 6.78¢ 4.03% 2.93b 0.904+0.45b 13.21% 8.51b 2.15% 1.36b

ERPERRRHLDE, FRabcd RRS%ERKF(TH)

Using LSD method to test significance level, small letters (a, b, ¢, and d) to represent significance level at 5% , following Tables are same

FoOHERBAR, SERAML EEBEEER
HEEKEEBER XEEE, HEEHR ERF
Bri@40d SHHETREHAZEABRMNERIE
KoM EBDRFER BRI EALAOKS.
BERZEE AR B SRS E R,
wEFHRB B THEARURBRT THRESHREY
BERKP<0.05); b ¥R BN ARKH K
BEELABESEAERERYAREEP>0.05),
K, A RS ERTK, 4(P<0.05), XA fE
RHERZERBAFEN; TH KOHE TGRS
BER T HEAP<0.05),

2.2 FRAHAKESERERFSTEAEEEAR
BN . RIEGRUEA BRBERAKFRESER
HEEHSUEHNEARBRZARABINXER,
BrftikERESA S RHEARBEAN
B, KK KALANEBLIFIREXAN
73.40%.63.95%.42.60% ., AIHEHEERNHBCK
A.K 4K A2 5B K ARE T 67.37%.
40.00%.24.21%.

%3 FEAH#SAETERAAKASTREZARNE

Table 3 Total potassium of plantlet and dissoluble
proteins under different levels of potassium

13 ] HE2H/ % A EA/(mg s mL™Y)
CK 3.051+0.562 a 1.59+0.358 a
K, 2.244+0.510b 1.331+0.557 a
K, 1.95+0.522 b 1.18%0.243 a
Ko 1.304+0.133 ¢ 0.95+0.479 b

2.3 ARESBKFMERELZHOER

2.3.1 BREAMERIF -RIEAKFEREER
MEBNEER RELBAERAMENYE.CK,
Ki.K Ko I RMB 7 85.7.9.7.6.8.0
mL/kg. ZHERER  FLABHZEERLEE
#(P>0.05),

2.3.2 BEMBASW - NEKESERMHAT
GC-MSHEEM, BIRELS B . MHABEHSEBK

B A A BT BOER 94, 7148 CK. K, K, #1K,
HELXMRESBEBRANWASHE. SR H N
14.2,22.4,20.3,15.2, K, MK, ABEHTFCK f
K, 4 (P<0.05), CK fK,.K, fiK, ZEZRH X
BEHP>0.05), R REA4.

ARG KFAEE ZMAN TR, K3t
FANEE KE K KOEEKEFECKHAFS #
AHAE. 6 HATRE IHAFTEBELER
K, AK, AFIHAXAR.6 AN T, 2 #H4
AHKSHAPEBEUHER K HAHKCKAF 7
AN FE.S HAN K, HEBEHEZR. AR
MEEEMASRESBERNTHR.ORKHAN
ERAEEMASRBEBERE. KRH4K, KCK
HAFIH 8 NES RHAK, HCK A6 ML,
EHALCK 2 44, BES 1 MRS,
ZNBAEEREMASHEHIKSK>K>CK, @
KL EERERMEAS VBB THHE . FISPSS
A RUEELABAERM 22 MM NBETH
ENW ERBAELEAELMASBELS X
BERMP>0.05), BEELBAFTEEREK,
CK>K,>K,>K,, o] 1A 6] 4L 2 41 15 & W & 4 42
MEERRANCKSK,>K>K,, @RALERE
BEAMP2ARBIEBRRNANFARAB L4
MEKE B E T REP<0.05) ,FRBAB-HEMMH
BHRIAACKSK,>K>K, (K, K, KiEB B F
HER).

3 itig

3.1 KREMEFBEREKRFEEZ - WUKE
REREABB FEEPEAREDH BRSO
HERRRS SRR R THETELA
ERMBEEKEHARAGRE NEXANEKSE
8. 2L REEERDTEHA AR BREERD
AARBHEKFTFERMERKERRR KA EH
BREeEERK. R R REH SRR TR
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Table 4 Effect under different levels of potassium on content of volatile oil in seedling of A. lancea

0,
%W R4 RRH/ %

CK K, K. Ko
1 oM 0.2940.0328  0.15+0.027a 0.1740.089a 1.0574+0.47b
2 SKHR Oa 0.36£0.072b  0.304£0.13b  0.75 £0.48¢
3 BAFHR 0.2840.019a  0.3240.082a 0.53+0.013b 1.38 +0.291 ¢
4 o-BRE 0a 0.2040.014b  0.2740.036 ¢ od
5 PHRES 0.28+0.10a  0.424+0.16a  0.58+0.11ab 1.40 +£0.26¢
6 TS 1.27£0.18ab  0.48340.04l1a 0.8 +0.16ab  1.95 +0.20¢
7 BRiE 0.2640.059a  0.29+0.031ab 0.3840.078b  0.68 +0.13 ¢
8 4(14),11-#:M -8 Oa 0.1840.036 b 0.1140.005 ¢ 0a
9 2,4a,5,6,7,8-hexahydro-3,5,5,9-tetramethyl-1H-benzocycloheptene 0.14+0.014a  0.34+0.050b  0.19+0.023 ¢ 0d
10 1-(1,5-ZH%-4-CHRE)-4-FLE Oa 0.3240.014b  0.31£0.059 b 0a
11 1a,2,3,4a0,5,6,7b8- A\ %-1,1,4B,7-WP X- 1H-FHETF X HHFR 0a 0.8340.336b  0.35+0.027 ¢ 0a
12 5-(1,5-ZF %-4-CR%E)-2-P%-1,3-FE -4 2.09+1.106a  7.2840.620b  4.42+1.51ab 11.51 £1.25¢
13 BRE¥ARE 0.974+0.511a  3.55+1.870b 1.38+0.120a 1.60 +0.966 a
14  F 8 # M (hedycaryol) 1.03+0.204 2  0.87+0.014ab 0.80+0.063ab 1.16 +0.112a
15 CHES 0.4740.036a  2.38+0.154b  0.30+0.034 ac  0.39 +0.081 ac
16 ZER #1i M (cubenol) 0a 0.2040.072b  0.28+0.029¢  0.33 +£0.045¢
17 fEREY 3.754£0.572a  1.47+0.288b  2.4140.684c  2.22 +0.067 ¢
18 ¥R 45.131+16.501 a 12.2743.109b 27.5447.190¢ 20.64 +1.647 be
19 BH:mm 35.58+2.514a 22.50+0.408b 29.38+3.405¢ 26.65 +2.615¢
20 6-Z.%-4,5,6,7-1%-3,6-“HE-5-RHE-FIMW 0a 19.8441.285 b 0a 0a
21 4-Z%-0,0,4-=ZHRE-3-(1-HEZRE)-FCETH 3.45+0.086a 2.83+0.421b  2.964+0.413b 1.52 +0.223 ¢
22 4BEELE Oa 1.96+0.149 b Oa 0a

BURSE KB FEH £ R K680, X
BHAZTAERY BERT X BA, 7] WAL b8 3%
FEBRERNERKTZETHH.

3.2 RHEHESBEREKTELEEANBRER.
HREFEENOAINELTHE—N—NEET. &
WA R 60 ZFEITEAN, ERKLEY.EO
FRERBPEFEFEENER EHREREHN,
BHMERRTERECATESCEOQN TR, TH
AZXBTEERER, RARFEE T ERERKE
NEORMERRH.

3.3 RAMBESIBEREKERMNESALR
A HRANB S FETR, AR ER R
ey =B HERE AR EAELAMER. AR
SPBANANHERELATRBA B HERB
N ARASALEEEREAMEBRLBENLESR;
KA AEAMARAPBANASTHEAES
TR, ERERAM AT AIBERS, XH4
Bxt AT 2 MRS R 1 AN 48
Bump2 A EERSF AR B EMBENR, EKH
MERAPBERME. KAWEFBUERWHALE
R E L RAFPENB I ERGH AR &
M.

3.4 fIERHIE JE HE A 0 38 RLHLA R H b 25 4% 6“0
BRN” - HHEYFIRUNEEEAR—BERE

FHFAHEYA BN, —REYRR KRB .
EapanEkp EBIAERE KEGFS2E
T IAA tteHhp R ESBBT AW FER
RAEKERFOBRB KPR PHEMEH B8 H
EHRBRKENRALEERZR, RAERETR
R ROk AR 2 88 R W, LASE 1L A 40 38 .

AR, SRR MAX K ER BN B EZE
WANEERE K EE T FHMEY TN B B
REE,CO, WEMBERAFHEANREHRNY
7Y, 24 3% 43 ke 2 B4 0 O R AR 1 400 R R A A
eI R EERERLYRAR, REROKE
R, LRERREERTRNERYRER. &
BERERERMB) SHEELKHEEERBRK,
HAPFERANFARBE Bt B BAERAE R R
BABBRHASHELRLBERS, AR ZAF
W R EREE KR TIBRFZ I E K
HP, ARFTEALREER, M —FEERG B H#FT
TR AL, R IE K A8 SR ERERM
FERSFAE PEMBENEDERK. ERME
BAMHASHEME, XSBEREVRENFLHE
=X BERMEEMIERA, S RIET KB
BREAEHHE AN ERERRFZ— ATKH
BEARERERHEREZMYERAN N
WEERTHEARR.
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IS HIER KBS X RASRAP S i

NxE.FHE, ARA. % &, HEX
(EERHHHMAREK  400065)

W E.-BN BRRIBEECoptis chinensis BEKKMELR . FE 24 PRRRBHHOREREREK D, R
FASRAP - FHia iR, FiTreeconw 44T G LI R M. UPGMA FE:EX B RERAM LR 36 5|9
#83 276 £ WES K PE 120 REAELEH, 543.48%  ADNA HFKEB R SABAREEHEHRE
X, RERUERTLREELE 877 0~0.951 . BALR B RRIERARKBREXRSRRALHBHXH, NE
IMYE PRI —ENREE LY, S RIERERANRESHEKFRE BRBETRENR—,
ERA-EKE XTI HEEE BEXR
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Genetic relationship among populations of cultivated Coptis chinensis revealed by SRAP
CHEN Da-xia, LI Long-yun, QU Xian-you, PENG Rui, ZHONG Guo-yue
(Chongging Academy of Chinese Materia Medica, Chongqing 400065, China)

Abstract; Objective To reveal the genetic relationship among populations of cultivated Coptis
chinensis. Methods Twenty four populations of cultivated C. chinensis from different habitats were
employed to be analyzed by the approach of sequence-related amplified polymorphism (SRAP). Systematic
relationship was constructed based on the UPGMA method by Treeconw software. Results A total of 276
bands were scored, among which 120 were polymorphic bands. The average percentage of polymorphic
bands was 43.48% , indicating that the materials in the test have low genetic diversity. Genetic similarity
coefficients were changed from 0. 877 0 to 0. 951 9. By cluster analysis, the geographical distribution was
not very obvious, but it was also showed some of the cultivated C. chinensis from the same region were in
the same group. Conclusion Different germplasms diversity of cultivated C. chinensis population is lower
and genetic background is more single.

Key words: Coptis chinensis Franch. ; sequence-related amplified polymorphism (SRAP); genetic
relationship

HWE BT M %A ¥ (sequence-related  #¥Li M Quiros ' RBEKRM—FEFPCR HFHE
amplified polymorphism, SRAP) X EMMK 2 Fid. ZLFICKAMER T WX ORFs (open

9K B %8 . 2008-01-04
20 | :gﬁﬁg%*#mﬁmma (2004BA721A32); BEFEHEBR XM B (BFEHM 2004ZX06-1), BB #H 3+ 2 % 8y
XM PEAR(1968—), & EEA BARKR WL, TRASEFHDY FLEWEHR.
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