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Analysis of Essential Oil from the Roots of Libanotis
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Abstract: The aim of this article is to improve comprehensive value of essential oils through studying the extraction
methods of essential oils from roots of Libanotis buchtormensis( Fisch) DC and the antibacterial activity test. The essential
oils are extracted by steam distillation and soxhlet extraction with different solvents. The chemical constituents of essential
oils are identified and analyzed by GC-MS. The colon bacillus and staphylococcus aurous are used for antibacterial activity
test. There are differences in extraction rate ,kinds and contents with the different methods and different solvents. The anti-
bacterial activity test proves that propagate frequency of colon bacillus and staphylococcus aurous are obviously restrained
by essential oils from roots of Libanotis buchtormensis( Fisch) DC. Many compounds are isolated and identified for the first
time. Effective constituents can be extracted by two methods in the general. Combining with the antibacterial activity test,
essential oils from roots of Libanotis buchiormensis( Fisch) DC will get a very wide application foreground.
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1 RS

1.1 &8

7820A-5975 TR 2 55 ( Angilent) , B /K AR IR 1S 3746 (PYX -DHS500BS, | 8K #E B£ T 7 25 il A BR
A, B RERIRG A (TQ2-31, FHPE R WA AR A ), 3 XU 1 28K # 8 (YXQ-LS-508, |
RS A BRES T AT B TAES (SW-CI-1FD , JMSrE ).
1.2 {7

KF-LZHM 2 kg, P HIBEPE K (A L 0 T 808 2 N T #2525 R A BN w1, B ed &t I 25 K 24X
X B E KA. IR S R b 4.
2 SRk
2.1 WEE

GC-MS TAEZA : Agilent GC/MS 7820A-5975, DB-5MS #94:A1 JE BN H: (30 mx0.25 mm , 55 0.25
pwm) . ESF RSN B AR, i 1.5 mL/ming 200 EE 1:30 5 6050 AL RE A 250 °C |, A (i
91 mL/min) , %R THE 140 CA£ 8 3 min, A 8 °C/min FFF5] 180 °C, LA 5 °C/min FF15] 220 C,
Bk 15 C/min EFAF] 280 C, AR 2 min. BTk 550 EL LR, LT BB 70 eV, S5 IH 30~ 500 it
HLN, ERE R 1.0 wL(1:100 (RFE0) INERFRBER) , e =,
22 HFmiEFE
221 A HMEEE

PR LA M R, 2 40 H I, FREL 100 g MR B AFE & MO E 2%, A 500 mL ZE1R7K. Tk
IERFERIR 2 8 h, 2 & i A 2% FP b R AN FEBE I Ast 2 1E naR BUR e B AR HE S i 2 g i A
2 mL IECkE, frot @02 BUh FJZIRE AR R , 29 0.2 ¢, BRI A R R B ) IEC k. A
T P TCOK R R AN T8, A U8 7E 4 C UK AR .
222 RXAhITE

FREL 60 g LBy, DAL , ITA 200 mL Z Bt fE A HEEGAF, i FE 24 h AGRE T, 15 304
FAMER I 0.68 g5 73 B 1 3 HITE O B b S BB ) A T AR [RIH8AE , 45 248 A2 L) 1.07 ¢
2.3 FHEEREWEEENR

X AN 5 AN 53 S T sk E O B3R PR BOEAS BIAY 3 A48 A e A T4 B K

LB B3 AR 10 o, BERHIR K 5 ¢, NaCl 10 g, INZEIE/KE 1 000 mL, EARE F= 3B K 20 ¢,
121 °C KB 20 min.
23.1 HERHHE

N R AR B AR IR I T A TR G R R, RO A I X LA T R, SR 5 JC A AR B K
% 2x10"~5%107 cfu/mlL.
2.3.2 A hARINTE ERE

SR I 100 WL KIAAT TR | 4 8 (010 A BR TR PR VR ZE LA 9 em PRI SR AT 6P b 4T 1 AN B
23 mm (FL, FFLNTEIN S WL B4 &0l 5T BEAROIN 5wl KK, BT 37 CHEERIRFRFF 20 h, B 48
IR 0 A R 1) AR
2.3.3  BAIPERE(MIC) #gm) 2

KT A 4 2 (R A BR T MIC (BN SR PR A 0 5 A ks e A8 P A — 2 1 VAR 3G 7%
B RO & AR & AR 2080351 10.000.,5.000,2.500.,1.250.,0.625.0.312 1 0.156 wL/mL, [7]
At LAAS I & i 02 F1 48 X IR (CK) . BN R 3 45 12 3 K. RAH 37 CHEIRE: %, B R 45 AR A IR UL
S IOV R . VA VRVE TS JC TR A K ) B RO R B Ay e/ ATV R VA .
2.3.4 FAKRFHEHAE(MBC) & &

B R IR S TC B AR R B S5, A BB WS N2 A 35 5 v 3% LR S 5, 5 e AE
KA B A TR L
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3 5w

3.1 ERBMNERRE
KH GC-MS i, WK F-LARFAE Kl vh o325 23 AN ikid | 55 2 AN 082 1F O Be i 77 e, 3 1 Biods 12
NIST11 . mainlib . replib #EATREZ VT AL A T A A X 56 SCHRBERH ) % T 16 MEa Y, IF LU AL
—ARIEIEA T AT, AN 1 FR.
F1 BEELERAHFER

Table 1 The analysis of essential oil

U4 25 {1 WSS ]/ min s TRV 53/ % LY/l

1 1.696 CeHy, 1.09 KELIE-97

2 1.770 CeHyy 36.18 ECLE ()

3 1.953 CeHy, 1.83 F I e

4 3.366 Ce¢H 0, 1.34 2,2- T B

5 6.880 CeH},0, 2.73 3-SR

1S,4R,8R)-1,4,10,10-P0H #-2,3,4,5,6,7,8,9~-

’ B st o RO it e
15.835 CsHyy 2.27 1- L4
16.241 CsHyy 1.91 FETH RN

12 17.540 C3H,00, 1.15 (6R,7E,9R) -9-¥Hk-4,7-FH & —Jfi—3-Hd

15 19.399 C,sHy, 3.08 K45

16 19.531 C,5Hy0 4.08 ks

4 8a- _HIF-6-(1-HFILIHH) -

17 19.972 C1sHa40 .33 1,2,3,5,6,7,8,8a—/\ & —2- %5
18 20.292 CsHy, 3.73 [-RHi
21 27.696 CyHye 5.71 B "y
22 28.841 CyeHsy 5.97 Sk
23 29.762 CyuHyg 2.28 g

PRI AE 28 77 V52 W FE Al s 2 Tk 2 — R HNZEE  HE R M P2 R R 0.2%. 3@ 1 %)
IECEE AR #1728 IS B CoH,, 7] 20 S Aa 44 3 — HH 35 0 bt R HH 356 2R 186 Joe 2 s AU AR B BT 1. BT A
30 S I Zm T AL S WAL 14 Fh ) (KB -UAREE A UE R 1Y 39.22%. 4 AN AE g B
Sy eI Py S LY/ N TR A SN = Y S| V2 INER (2 S (1 iy Rt ¢ - Sy R/ 6Ty o 1¥ P 57 I R 3 STy <
Iz o AR AR 2 AR 3 & . BRI Z A0, Rt — PR 28 R AT i & 9. bR 1-a 74
R HN , AT A T U . HE T R vk R K 28 R 2R R4S B4 i, LB i R RE AT B BT i 4
il AR R MR A, A O | SR HUAY it T3 ZEAE 5T, X LA it A 52 Ml 5 4 B () 9 et R S 2
P S P TS BE Bl A S5 A B Bl E B e IR, Al T BB 3 40 v M W SR A A R, LA AR SE T 5 7K B 43
K HF R I 1 R BB
3.2 BRRREEGE

K GC-MS 15430 5i%F Lk FIE O %t () R e it A7 o0 B e . IR L AR R & i b 430 40 25
10 ASF1 27 A0 3R 76 3.0, a0 B 1T 7 SR 19 ME A, L AR — A b 7 5o i, 45
RUNEE 2 13k 3 PR,

F2 BEBUERSINER-ZEIRE

Table 2 The analysis of essential oil—ethyl ether extraction

Vg 1 WS TE]/ min o3 F HRE 43 e/ % L/
3 2.600 CsH, 0 5.54 3— )3l
4 3.395 CeH,,0, 35.68 2,2- T b
5 4.711 CsH,,0, 5.46 IR
6 4911 CeH,, 04 11.01 3,3- W I-2-T R
7 5.037 CgH 50, 6.67 ST LG
8 10.010 Cy Hyy 7.83 E—%
10 32.680 CyHysNO 9.62 IR IR
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Table 3 The analysis of essential oil-n-Hexane extraction

U i 5 H WG ]/ min 5 F [AER LY/l
1 8.52 CsH,00, 3.54 SRR
2 10.74 C;Hyg 0.87 + =k
3 12.92 CyH (0, 0.99 3-RHEAR
4 13.08 CsH,,0,4 0.82 -2 4-JR
6 17.78 CgH,,0, 8.73 S S R A TR TR
7 18.46 CHsy 1.27 75k
9 19.08 C,HpyO 2.14 2,4- T RUT FEIE Y
10 21.60 C3Hyg 1.46 2,4,6—=HFL5 ¢
11 21.92 CsHyO 0.89 [Ep/ &S
12 26.19 C,;H4,0, 1.44 (Z)-7-H -8 VUi - 1- L BRFR
13 26.52 CsH3, 0, 8.54 RIVAYSH 74
4, 8a-—H-6-(1-HEZMHL) -
C,sH,,0 ’ i
14 27.59 1504 4.89 NEZE-1(2H) -
16 29.41 CygH3,0, 32.60 IR T
17 29.50 C,5H30, 15.61 RN
18 29.62 CisH30, 1.73 W R
20 30.89 CyyHgy 0.90 Uty Ui pe
21 31.03 Cyy Ha Oy 1.26 il
22 31.49 CaoHyO, 1.37 R F R
25 32.57 CyeHs,y 1.07 3-H-5-(2-LHT ) + /b

K HZD KR SEECR AR 1.13% . 1.78%. 153 B 5 & 530 5 KB -EAR S5 & I B
1 81.81% .90.12%. RAMMEL AL BeIE 28 RIS MBER Y i 2. H L EER B AP 24 /b Hor
2,2- RS T e i & i, i BRI 35.68% ; HHIE L e B4 26 3 0 S A b 2 i &2, JHL v 0 31 1
CERR SR, Y 32.60%. B EE L AU SR BT R T B SRR i H s R i Bk R TR SRR
AR RIB R T — o AR LS. DRI AE R A B BT 5 45 8 P 1 2O TR A 2 BBOGRI e, B B 2 2 Tl i)
PR AR 2.
3.3 HEEENRER
3.3.1  ARE AKIN

TAKE A A KA FT T | 4 0 0 2 2K T A9~ BB B T 30 B 0 5T B B AR AR 4 P, AT L
BLAR BB A xt 2 AR A — o A ] TS .

F4 KECRDEZBWEHONHEER

Table 4 Antimicrobial cycle diameter of essential oil from roots of Libanotis buchtormensis

T AT T P P-4 A2/ mm G W €0 BR T TR BB P 24 AR/ mm
8RN 5 vk 13.2 15.4
SRR 16.3 19.6
IEC Bed I 10.7 12.5
25 N R 6.0 6.0

3.3.2  sADIPEIRJE(MIC) #g Ml 2 25 R

KIAFF B L 4 B 0 A BR B R SR 45 UG R A T PR AR BE AN 5 s, 48 & I 2 2R 7k . k- R iR
B OF O bt -2 R BOE bR R 1.2 13 5.

NG S T UL 5 210 A AR AR E AR BRI A o AT PR AN 4 B R BR B 1 MIC (B R 5 A
2.5 pL/mL, SRk SR BOENT KT BN 4 B (A A KR 1) MIC 2350008 2.5 F11.25 pl/mL, IECAE-F X
PRI KA B4 B AT ER B 1Y MIC 43908 10 F15 pl/mL.
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Table 5 Turbidity of strains after treated with essential oil from roots of Libanotis buchtormensis

21 51 NG v KIGFF S WA AR
) (pl/mL.) I 2 3 1 2 3
CK - +++ +++ +++ +++ +++ +++
R MY 10.000 - - - - - -
5.000 - - + - - -
2.500 + - + _ _
1.250 + + ++ + -
0.625 + + ++ + + ++
0.312 ++ ++ ++ + + ++
0.125 ++ ++ +++ ++ ++ +4+

V= RN IR R K FR BRI AR
3.3.3 ARG A RE(MBC) #9225 R

SRS TR A AE SR 4 AU I i i R A 4 A AT T R 4 B €53 2 K A Y MBC 4301 2R 5
F12.5 wl/mL, k-2 ACHR IO B B H5 & Tt K AT T RN 42 3 LR A 3R T 1) MBC 4330k 2.5 T 1.25
pL/mL, TF O 6 — 2R 2 B B2 B 2 A T % R T AT T 0 46 80 €0 ) 2 3K AT Y MBC B4 10 wL/mL.

AHHE5E B HEE AP 0 & TR =2 TG T A = [QBH MR TR SCge g R R I K LR 4% & il 4 i
PR AL TR AT — 2 AT BRI 2, EL ) 8 22 B AT ) 410 B 205 S i X 3~ R B B ) S R R, 4 & v vh
AR A 0 0 PR35 B ANV T OOU 2 E 0 T 1 P 10 T B4 M B A ) % T 2 LR B, AR 22 A3 I TR A 1
Z YU AR RSOR AT RE R Z RS o DR 280 s A P R 2 SR

4 ik

RSB ESE T PR G Al 50750k AN RE R TE BT CR O 0.2% , LA ZBERIIE e S BGH
AR AR 1 R SR BRI 51008 1.13% M 1.78% , I I UK RE R Z2 A5 W) PIRR D7 3k T L E A DA B 42 Th]
M AR -EARER A A i P A S AT 0 A, O AR M2 SR R ST PR AL TR AR L MR A A ke
BRI A — 2 A TG 1, 2 — bR O EAR i TR AR D B 25 R, (B4R i — P OB ST 4

[ &% #f | (References)

(1] BRPGE P EO AT b 2s. BRPGHR 5[ M. P92 . BRVG A RO B i 22 5 23 ,1970.

Chinese Medical Research Revolutionary Committee of Shanxi Province. Herb in Shanxi[ M]. Xi’an;Chinese Medical Research
Revolutionary Comittee of Shanxi Province,1970.(in Chinese)

(2] BROGIR, TRES: SR, AL b i S B R B 40 25 BRI AT S [ ) ). BRPEBTES 25,1985, 14(12) :46-49.
Chen Guangjuan,Shen Yaqin,Ma Shude,et al. A preliminary study of the pharmacological effects on neutral oils and phenolic
acids in Libanotis buchtorimensis[ J ]. New Medicine of Shanxi, 1985,14(12) :46—49.(in Chinese)

(3] BUKFI, SRR XM, 55, 2 7 B A RO WA T A GC-MS FeB T [J]. HhEE2,2011,42(6) 1 090-1 092.
Yang Yonggang, Guo Xiaoheng, Deng Chong,et al. Comparative analysis on essential oil in wild and cultivated Mentha haplo-
calyx from Yunnan Province by GC-MS[ J]. Chinese Traditional and Herbal Drugs,2011,42(6) ;1 090—1 092.(in Chinese)

[4] BEIT,AAEE, R, % KEERE SEIGER CO, ZEBUERIBGH AT L7 o LB [ )], Mok 5 Tk,
2007,27(1) :81-84.

Liang Chengyuan, Tong Haiying, Zhao Zhiqgiang, et al. Comparison of essential oils from Mentha haplocalyx Briq by steam
distillation and supercritical carbon dioxide extraction[ J ].Chemistry and Industry of Forest Products,2007,27(1) ;81-84.(in
Chinese)

[5] ®oJL. hEZ 8 2010 4ER(—8) AL e o B g B0 M) M op il e Hh it , 2010.

Zeng Yuaner. Pharmacopoeia of The People’s Republic of China[ M]. Guangzhou;Press of Sun Yat-sen University,2010. (in
Chinese )

(6] AR, Hra1s, D, 55, AL AR R AR A 2T )], 2595072475 ,2004, 24 (35 T1)) :49-50.

Shi Juan,Jin Juging,Ma Jing,et al.Studies on the chemical constituents of the volatile oil from the roots of Libanotis buchtori-
mensis by supercritical fluid extraction[ J].Chinese Journal of Pharmacy Analysis,2004,24(S) :49—-50.(in Chinese)
— 71 —



B MG R 2E AR (TR AR M) 5515 FH 1 (2015 4E)

[7]

[9]

[10]

[11]

[12]

BRARN S R AE, S A R TS E A 0 GC-MS FE 4 BT LT[ ], HRE2,2013,44(23) .3 321-3 327.
Sheng Feiya,Lu Junrong,Peng Wei,et al. Comparative study on GC—MS fingerprints of volatile oil in crude and processed Cy-
peri Rhizoma[ J]. Chinese Traditional and Herbal Drugs,2013,44(23) ;3 321-3 327.(in Chinese)

FIBRA . AT R iAoz 0 SO A s T oE [ D . bt i EAROL BF200F58 Be FEBR AT e .0, 2009.

He Yuejun.Chemical components and biological activities of essential oils from the bamboo leaves[ D ]. Beijing: International
Bamboo Centre , Chinese Academy of Forestry,2009.(in Chinese)

Cox S D,Mann C M,Markham J L. Interactions between components of the essential oil of Melaleuca alternifolia[ J]. Journal
of Applied Microbiology,2001,91(3) :492-497.

T HokoD 3R, . ZRIEPAE (IR R ALY GC-MS ST SIMEEHERFSE[J]. T2y, 2011,42(10) ;1 952-
1 955.

Jiang Hongxia,Nie Yongxin,Ji Haiwei,et al. GC—MS analysis and antimicrobial activity study of essential oil from Perilla fru-
tescens leaves[ J]. Chinese Traditional and Herbal Drugs,2011,42(10) ;:1952-1955.(in Chinese)

Denyer S P,Hugo W B. Mechanisms of Action of Chemical Biocides: Their Study and Exploitation[ M ]. Oxford : Oxford Black-
well Scientific Publication,1991.171-188.

Rasooli I,Rezaei M B, Allamech A. Growth inhibition and morphological alterations of aspergillus niger by essential oils from

thymus eriocalyx and thymus x-porlock[ J]. Food Control,2006,17(5) :359-364.

[ FTAL 20 4 . 2 ik ]



