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M OE:BN AR ARARRENERERL T RBEL AR, F ik R BEKEAE(T,) ET
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BRI SN, IR G RIEL WA BRI FE W 26T, R . OFRRABETAKGER
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1243 SOD &, T, 443 CAT B4k, T, #= T, 394% POX 7t & . @R FRE TH R LM AWE % Bl-
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KA,

KEBIR: - HER BEME AKREF HELWH

doi: 10.3969/j.issn.1674-3849.2010.05.019

CARKHEFHFERBEHYFEEA Atractylodes  (DC.)Koidz. iy IR 25, APk E I 2544, B 1%
lancea (Thunb.) DC. E{Jt AR Atractylodes chinensis — JR{atf 4L XUEE  BH B DI #8 &2 AR
1) F2 e A

WAS B 4 2010-01-27
%2 8 #: 2010-04-22

* KA ARFF I AT B (30672616 ) : FRIL WA T AM a6 R R TOMBEH R, i A FZ2H, B R A AHF 25 8 (30672617): & T
3S AR P 2 AT KRR A AE B AT R R M, ST 3R 23 B R A £.45 41 %) (2006BAI09B03 ) - A &k B P B4 A
WAL LIEMA SRS EHRL, it AT 23, B 2P EHE BT+ R (200707014) : B A 5 i 3 25 4 % 5 4 423 IR, 5 5
AT ZH AR E S AR AR % (2006CB504700) ; 7 25 25 M 2 b 4k R 5 A1 AT T, R TA HHH

ko BRAAY MR, MEA, ZEHEG @ P H KR, Tel:010-64014411-2956 , E-mail : 2yzy1221@126.com; 3% 2 5, BF A A, Al 4§07, £-2HF
RA G PHFRAESFZHMR, Tel:010-64011944 , E-mail : 50il2006@126.com., -

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 773

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



mailto:zyzy1221@126.com
mailto:soil2006@126.com
http://www.fineprint.cn
http://www.fineprint.cn

2010 £+-% ZFEhHE *Vol.12 No5

TGN TR 5 IH X B AR B fe if, MiB
M2 A o X IBAE A A EE A I3 A X R Tl B A
D JRE A R AR M o R 4 A 7 S B A X R Y AR 2
HEYFRIRT SR AR B R R Gl T R BT R
AU TETE A R I R . 8 22 PEAEPIBE ST R ] AR
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BRI 51~ (HAT A T AR R AR R IR 51
W XA ARTEE K A T 2 B m i a e, i
2L Z DI S BUIRE Y VA

w2 9 A RO 3l R A A A L A
SN AR A A B 07 A 22 R A X
SRR 5L R R AR 5 R B A e, — ok
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1. B RMA

P R A AL/ Ng i, AR TR A VLA
i, gerpE v Rl A B R 25 00 5T T B R A ST
U5 5 R 45 AR Atractylodes lancea (Thunb.) DC. A8 F
To BEARF LR, PRSI H S — B AR
iR T WRHE 25(20cmx20cm) 245 Fh 3 43, 23 5]
W R ARIRAMI (16+4°C , B E N T, KRS ) & B E
WI(26+4°C, 2N T, AL A ) A (3524°C, B E N
To PR ) o A1 8 NEAE 3k 24 ANFE S AR BT E] K
2006 4 10 J] 10 H,2007 4 4 J 15 H k& A ,
EEEIHRE

2. BE B F RS 5T

(1)4F & ey I,

A3 T1 T, Ty MR AR ZEAE i Fae (O 6] 24 )
2005 f 5% XD # % il g vk ik T SR R &
IRE, REGEHRE , AR OBEE R 2 10mL, F]H
GC-MS #4753 ¥7 -

(2)ARE L A5 eh M & GC-MS 547,

S 4F . TRACE GC -TRACE MS 4Btk Y
2 APERNE (4 3%FE . DB-5 MS 30m,0.25mm ID,

0.25pum df, # )% THE 60~240°C,4°C - min-t, kL IR ¥
240°C, Kl LS 250°C, B A, R R 0.5uL, 7
TG 20:1, B/ 20mL - mint, JEREHL B R EL,
HLFRETE 70eV, B FURTEE 200°C, &4,
35~455 amu(m/z)., NIST #& & a2 .

3. BB M R

BARIEE 6 N H G R Fr, SR Z U I w2
E R A AL B (SOD) I 14 5 48 AR el 5 3o 4 Ak
AU (CAT ) W6 1 5 A A W s 1o S0 fk 1 il (POX)
T 5 58 AR O I S TR I R 3 4R AL P i (APX ) 1
P

4, TR EIEM A YL S AP ST

WG AR BRI B, AR BR 3, >R Garland
21647 BIOLOG A, il 5 4 A AR Bl A W i 74 o
REZFEME . FLARERAE . OFRBUH 2 F 109 4t T+ 3819
Brfef e A B %E A5 100mL K B AY AR B R K
(0.85%) 1y 250mL —fAifiH, TEfERR LR
30min; QUL 2mL ik + RN A 18mL K 1
AR 7K (0.85% ) Hr, 14—k, #4FR B 1000 f%5 )5 1Y
PRI ECO #icrfr , AL FHHEFE I 150l ; B 42 Fil
M fL AR 7E 25°CH5 5%, 435I F 48h.72h . 96h . 120h
144h 1 168h 7E 578nm ALz BB .

5. KI5

fifi I SPSS10.0 #K44, t K5 LB A it o AR PRk
He W VR D RE R FH BIOLOG 80T i 5L 23 €1, SF- 1 A
1k (Average Well Color Development, AWCD) K #
i ,AWCD fH=[X (C-R)]/95, H: C J& fir 45 Y 95
AN LB EE , R X BEFL AL AR (. Biodap
A I Y 2R TR R

. ERE55MH
1 RREEXNEREREE 70
X 3 LR A S Rk R IR R BB AR KSR
BB B AR T N R T 220 (IR 1) - AR
JE AT AR A AR AR R o TR A P AR A 3

&1 FRREFHNERERERKEZEHRM(N=8)

A28 #&(em) Tt FHERELHE(Q)
T, 6.14c 3.25b 0.46¢
T, 9.94a 5.50a 1.20a
Ts 7.41b 3.12b 0.93b

E R — 9 AR A R R 3R AT 2 2R £ 5+ 2.5 (P<0.05),
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51 (P<0.05), HH T, 4b 3
ARSI hif o
2. AR B E A ERIE
VR DS Xk o O A

X Ty Tp T 2L 3 FF 5 i
A4 S A3 B , DA 45 4t A
P (mL-g™):T,(23.0597)<T,
(24.7491)<T4(26.1917).,

R NS N -
GC-MS Zr#r B/ (W 2), A~
[) kB2 25 F F ) 3 AT ARAR
R M — A o
AR K Y B 78 7 8K
Ko xR T GC-MS 43
Br, L% i 36 MEA (L
F#2), H T, Absss e 17
MMEE Y, T, A B % E 121
MMEE Y, T A B E Y 21
NIy T T Ty =34
A 74 :7-Elemene , [s-(R*,
s*)]-3-(1, 5-dimethyl-4-hex-
enyl) -6 -methylene -Cyclohex-
ene .Eudesm-4(14)-en-11-ol,
3,5, 6, 7, 8, 8a-hexahydro-4,
8a -dimethyl -6 -(1 -methy
lethenyl) - 2 (1H)Essential oil-
lenone . Hexadecanenitrile . Te—
tradecanamide ., (Z) -9 -Octade—
cenamide.,

3. B Wi st At B
By ey R (L& 3)

A T) ik JBE B 455 %5 A ) R
PP SR AR O, 0 DL
R T, /X B, i 3R
B T, Ab3, RS AREY
T4 Wl & s, Hop il
SOD ,POX .APX i &4 & (P<
0.05), IXJEHEPIHLI L I
N, TAE A

4. R F)iB JFE A AR R
TIEMA DD ZAEB G
(LA 4)

R2 ARBEZFGHTERNERNELBAS GC-MS HTEEHHLEY

wE HmEs 22 (%) ]
1aB, 2, 3, 4, 4aa, 5, 6, 7TbB -octahydro-1, 1, 4B, 7 -tetramethyl -1H -
T, 1 2.09
Cycloprop[e]azulene
5 24 2-(3-1sopropyl-methyl-4-methyl-pent-3-en-1-ynyl)-2-methyl -
' cyclobutanone
3 6.29 I13-Thujopsene
4 7.17 [5.4.0.02, 8]Jundec-9-ene,2,6,6,9-tetramethyl-Tricyclo
5 2.775  1-Elemene
6 4.24 Cedr-8(15)-ene
7 5525  1-(1, 5-dimethyl-4-hexenyl)-4-methyl-Benzene
8 8.825  Cedrene
[s -(R*s*)] -3 -(1, 5 -dimethyl -4 -hexenyl) -6 -methylene -
9 5.435
Cyclohexene
1aB, 2, 3, 4, 4aa, 5, 6, 7bp-octahydro-1, 1, 48, 7-tetramethyl-
10 1.195
1H-Cycloprop[e]azulene
1 5195 6-ethenyl-4, 5, 6, 7-tetrahydro-3, 6-dimethyl-5-isopropenyl-,
trans-Benzofuran
12 0.45 Eudesm-4(14)-en-11-ol
13 6.305  4-Styrylpyridazine
14 1.8 3, 5, 6, 7, 8, 8a-hexahydro-4, 8a-dimethyl-6-(1-methylethenyl)-
' 2(1H)Essential oillenone
15 1.16 Hexadecanenitrile
16 2.23  Tetradecanamide
17 2.705  (2)-9-Octadecenamide
T, 1 0.32  1-ethenyl-1-meth-2,4-bis(1-methylethenyl)-Clclohexane
2-(3-Isopropyl-4-methyl -pent-3-en-1-en-1-ynyl) -2 -methyl -
2 1.23
cyclobtanone
(-)-1,40,9,9 -tetramethyl -3H -3a,7 -Methanoazulene,2,4,5,6, 7a,
3 4.18
8-hexahydro
4 5.15 Eremophila-1(10),11-diene
5 0.01  Caryophyllene
6 5.09  t-Elemene
7 1.01 (2)-B-Farnesene
2,4aa,5,6,7,8,9, 9a-octahydro-3, 5, 5-trimethyl -9 -methylene -
8 5.88
1H-Benzocycloheptene
9 0.37 1-methyl-4-5-me-Cyclohexene
10 13.6 Cedrene
[s -(R*, s*)] -3 -(1, 5 -dimethyl -4 -hexenyl) -6 -methylene -
11 5.81
Cyclohexene
12 359 1aB, 2, 3, 4, 4aa, 5, 6, 7TbB -octahydro-1, 1, 4B, 7 -tetramethyl -1H -

Cycloprop[e]azulene
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gk2
RE BT L2(%) e
13 0.3 4-methyl-1,1"-Biphenyl
14 331 Hinesol
6 -ethenyl -4, 5, 6, 7 -tetrahydro -3, 6 -dimethyl -5 -isopropenyl -,
15 12.2
trans-Benzofuran
16 5.73 Eudesm-4(14)-en-11-ol
3,5, 6,7, 8, 8a-hexahydro-4, 8a-dimethyl-6-(1-methylethenyl)-2
17 1.735 L
(1H)Essential oillenone
18 0.67 Dehydroxy-isocalamendiol
19 0.12 Hexadecanenitrile
20 152  Tetradecanamide
21 2.27  (2)-9-Octadecenamide
T 1 113 1,2,3,4,5,6,7,8-octahydro-1, 4-dimethyl-7-(1-methylethenyl)-,
: ' [1S-(1a,40,7a)]- Azulene
) 91 1aB, 2, 3, 4, 4aa, 5, 6, 7TbB -octahydro-1, 1, 4B, 7 -tetramethyl -1H -
' Cycloprop[e]azulene
3 2.65  (11)-Caryophyllene
(-)-1, 4, 9, 9-tetramethyl-3H -3, 7-Methanoazulene, 2, 4, 5, 6,
4 2.825
7a, 8-hexahydro
5 6.9 (V4)-Longifolene
6 0.01  Caryophyllene
7 0.01  T-Elemene
8 0.69 B-Farnesene
9 0.63 (2)-7,11-dimethyl-3-methylene-1, 6, 10-Dodecatriene
10 1.45 «—-Caryophyllene
11 5.35 1-(1, 5-dimethyl-4-hexenyl)-Benzene
[s -(R*, s*)] -3 -(1,5 -dimethyl -4 -hexenyl) -6 -methylene -
12 5.44
Cyclohexene
13 1 Hinesol
14 1.18 a-Longipinene
15 3.38 Eudesm-4(14)-en-11-ol
16 16.19  [1,1'-Biphenyl]-4-carboxaldehyde
17 205 4, 8a-dimethyl-6-(1-methylethenyl)-2 (1H)Essential oillenone- 3,
' 5,6, 7, 8, 8a-hexahydro
18 1.43 Hexadecanenitrile
19 1.03 n-Hexadecanoic acid
20 1.765  Tetradecanamide
21 3.62 (2)-9-Octadecenamide
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T+ A MRV BIOLOG
X35 351 16 (AWCD) & 4= — &
(48 4k , AWCD {H7E 72h
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(AWCD) ¥R BR -1, =
& AWCD {H1E AR & 1
T, T, 29 AW, T, 762
I 72h J5 4h ¢ AWCD . Shan-
non Fil Mclintosh's 18 #x K , 1F
JZ IV 168 h &, Ty T, Ts 4149
+ 5 AWCD 1fH 4 I i5 %
0.901.0.999 FI 0.890,T, ¥
AWCD fH & K. TERA
th,Shannon £ #f ¥ $8 % .
Shannon ¥ &) & 48 %% .Mcln-
tosh's £ £ P 45 %4 Fil McIn-
tosh's 4457 & 4 £ VU & AR b i#s
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FE N 720 I, T, 194530
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FLRIE I FRE B — 2 fE
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ENITR-AEEiEE7/ 10k =8 STl Ve 2 61 k7 ES PR Aw k7))
892 B B A3 A1 AL A AR BRMEE RO ), TR A AR
W8 77 A 2 R R X T 3 B PR 2 2R 00 Xk T 2 A
Wy, ) R 25 T i AL b o AR B B

®3 ARBEMEARMF&MEEHRME(n=8)

YR A A 40 I 36 5% 5 5 438 o v e R A
XPARAS i Ez 2R O o B v A A O B A R4
B TEPRSE A 251 AR R TP B A RLL R 19 & 550 5]
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CLR G IR B

RGNS T MR A —ERNE T E . &
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1 OSAMI T, ENJI M, SUSUMU T, et al. A comparative study on essential
oil components of wild and cultivated Atractylodes lancea and A. chi-
nensid. Plan. Med.,1996,(62):444~449.

2 ERLTEEBRE, B, S IR T B B R M AR IE TR S A

FRHERFST. b I P 254k, 2005, 30(8):565~568.

427 B & (UmolH,0,min12mg protein)
SOD CAT POX APX
T, 108.07b 140.82c 1505.28a 155.08¢c
T, 46.55¢ 235.27ab 251.52¢ 178.34b
Ts 113.70a 243.20a 608.48b 313.48a

E: B — 5 4R A R R SR T AR R £ B %(P<0.05),

S

SPEPE R, WA L F SRR R I Ao 1S R R R
A B X RIFSY. [ 2 2% L 2007, 32(10):888~893.

Chapin F S, Arnold J B, Christopher B F, et al. Plant respense to

R4 AERIBEXNEARRERTEREYINAE SR ZIM BIOLOG #il 4 R

multiple environmental factors.
1987, 37:49~77.

Garland J L, Mills AL. Classification and charac

Bioscience,

AR LU AR terization of samples of microbial communities
48h 72h 96h 120h 144h 168h on the basis of patterns of community level sole-
AWCD T, 02611 04584 05943 07293 0.8210  0.9006 carbon -source utilization. Appl Environ Micro—
T, 0.3142 0.4938 0.6741 0.8083 0.9386 0.9991 biol, 1991, 57:2351~2359.
Ts 0.2652 0.4970 0.6231 0.7398 0.8572  0.8900 6 = HE A HE BRSO IR AR A
T, 37431 38896 4.0671 4.2248 42910 43210 BRI MBLBIBFLIE R, T ICH 4
Shannon 2006, 3:641
P T, 3.8917 4.0905 4.2567 4.3400 4.3692 4.3841 » o:04l.
TIEEEC 1 36750 38134 40117 41473 42165  4.2585 7 REOUL SO, R AT A
. T, 09000 09037 09255 09436 09490 0.9556 SR P 2008, 1:1-5.
annon e S I
vonmay 1o 08980 09362 00483 09575 09662 09672 ﬂﬁ;;&l“%ﬁfﬁg%ﬁkgiﬁ%
44 f 54 SO T 4 S
o T, 0.9013 0.8976 09155 0.9335 0.9466 0.9441 A 77 A A A T X 02 SR . AL
1#.,1999,41(2):1841~189.
T, 2.8632 53466 6.8909 8.4166 9.5159 10.2095 .
Mclntosh's 9 Tang C S, Cai W F, Kohl K, et al. Plant stress
% KPS T 3.9232 54856  7.5917  9.1047 10.2322 10.9110 and allelopathy. ACS. Symp.Ser, 1995, 582:142~
T, 27752 57692 7.3073 8.4752 9.5470 10.2762 147,
Mclntosh's T 0.9470 09532 0.9640 09725 09757 0.9788 10 Hall A B, Blum U, Fites R C.Stress modification
Y T, 09440 09683 0.9770 0.9806 0.9841  0.9847 of allelopathy in Helianthus annuus L. debris on
J X
T, 09457 09474 09608 0.9705 0.9757 0.9754 seed germination. J. Bot,1982,69:776~783.
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supply and seasonally on terpene content and leaching of phenolics 13 ful i, BhEA. NI AR AR R 24 R R A i

from sunflowers grown under varying phosphates nutrient conditions. 3 TR A K244, 2003, 25(1):7~10.
Canad. J. Bot,1976, 54:593. 14 REF, BN, 9 7 SC IRBE b aa B A R rh R A R LR e 5
12 fLAEAE 5 T, YA B 2 VR A G Ak B A P O B2 Wi A 49 A 2541 , 2009, 33(1):180~185.

1997,30(5):95.

The Effects of Different Temperature on the Growth and Components of
Essential Oil of Atractylodes lancea (Thunb.) DC.
Zeng Yan', Guo LanPing!, Chen Baodong?, Li Hongling®, Lin Shufang', Wu Zhigang*
(1. Institute of Chinese Materia Medica, Academy of Traditional Chinese Medicine,Beijing 100700, China;
2. Research Center for Eco-Enviromnental Sciences, Chinese Academy of Sciences, Beijing 100085, China;
3. Xiaotangshan Specific Vegetable Base of Beijing Municipal Bureau of Agriculture, Beijing 102211, China )

Abstract: Three treatment groups were set up to study the effects of different temperatures on the growth and com-
ponents of essential oil of Atractylodes lancea (Thunb.) DC., namely low temperature (T,), suitable temperature (T,)
and high temperature (T,), each treatment repeated for eight times. The plants were harvested aftet six months. The
total biomass was compared by t test, the method of GC-MS was conducted for the analyses and identification of
the compounds in the essential oil of rhizoma. The functional diversity of rhizosphere about microbial community was
tested by BIOLOG. The comprehensive change was observated. The results of statistical analysis were as follows: 1)
Differences in the plant height and total biomass were all statistically significant(P<0.05). 2) GC-MS analysis of the
essential oil in the underground part of the plants showed that, under different temperatures, the percentages >
0.01% of the essential oil in the rootstalk of the plants were different. Seven components were simultaneously found
in all groups. T, identified 17 components, T, 22 components, and T; 21 components. The total content of essential
oil (mgog-1) ranked in the order of T, (23.0597)<T,(24.7491)<T;(26.1917). 3) T, and T; increased the superoxide
dismutase(SOD) activity, T, decreased catalase (CAT) activity, and both T, and T, increased peroxide(POX) activity.
4) The average well color development (AWCD) of soil microbe community changed in varying degrees under differ—
ent temperatures, depending upon the cultivation time and temperature. The Shannon's diversity index, Shannon's
evenness index, Mclntosh's diversity index and Mcintosh's evenness index of the soil environment changed in the
same tendency. The AWCD value was relatively low under the condition of T, and T; than under that of T,. All the
above results indicate that the temperature stress has certain effects on the growth of A. lancea, the components of
its essential oil, the activity of enzymes in the leaves, soil microbe community, and the allelopathic substances in
root system soil.

Keywords: Rhizoma atractylodis, Temperature stress, Development, Essential oil
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