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Abstract

Using steam distillation method, the volatile oil was extracted from Ledum palustre L., its chemical
compositions were analyzed by GC-MS. Finally, the antioxidant activity was detected by DPPH sca-
venging method, and the antibacterial activity was examined using antibacterial ring and MIC me-
thod. Results: 32 chemical constituents were identified from Ledum palustre L. volatile oil of Ledum
palustre L., including beta-Phellandrene (43.55%), 4-methyl-1-(1-methylethyl)-3-Cyclohexen-1-ol
(11.86%), and so on. Antioxidant activity of the volatile oil was approximately 4.16 times of Vc.
The volatile oil has inhibitory activity to Escherichia coli, Staphylococcus aureus and Bacillus subti-
Iis. Conclusion: The volatile oil is abundant in Ledum palustre L., and has stronger antioxidant and
antimicrobial activity. Ledum palustre L. volatile oil can be used as a source of natural antioxidant
and bacteriostat.
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AU EHHEAR AR, RAKEIBEERDEEFERM, FHGC-MSHHFE Rl H
B FERHEGTAMNEE RMBEE AT oM. R AKBWUHEERM S H32MILE Ry, FE
BB A B-K I (43.55%), EIBEE(11.86%)%F, HEFERMPIEAITEEAVHI4.166%, FEXTRBATE.
EHRHEHTE AN EFAFESEENEER. 410 HFPERMEERR, FEBRINHENLENE
W, ARG AN IR

K
KELHE, BRI, GC-MSHH, HAMk, WHE
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1. 5]

7 (Ledum palustre L.)&F: A8 16 FH(Ericaceae) it & J& (Ledum linn) W R HEAR, MRS E A 75 &
FETH S % 13 A G 10 Pt 2 J@ A, b ok 2 B0 A K AE A6~ BR B S8Ry G Y 55 0 D7 [ 1], R e o e
J6HER, SFPNFDEPNACF[2], EFE F A T 5K B Wb IX 3R N0, A AENR I Y & B |
HEHEEHIX . HAS, g6, ORI U AR R 25 o A LU T & (4] EIRIER 1 MkE 3 J8 A A AL A 1
PAFAETY, 3 AL (Ledum palustre L. palustre, N BEH LR . AL 2EI22) . /AN AL E (Ledum
palustre L. var. decumbens Ait))F 55 M AL7F (Ledum palustre L. var. dilatatum Wahl) [5]. HFLERE L5
M, BAIEZ. P . (BFEESANE, AR e iR R DS 6], HA S EM
{E. ¥ERMAAMUEAZGHNE, ErERNHBEE R SRR KERE . i A FE Rt R 2,
ANFE =L ASFERBAL AR AR B B4 R R s 22 R AEOR[5]. X T AL B R D Re it b, AU
FUARE R 22 W AL (A B DI REEAT A 7 [6]. K AL DASE AL & A 1035 B AR AL A BT IR, % B
RABBNFFRFIA . AR KZESERIK A WA SR, 4 GC-MS i H A4k, XM DPPH
TERR S AR P R G TR VR A X A A B PR I AR PEREAT VR, K B AR BRROT A
%,

2. IR EXRIR
2.1. SR ESSEMR

2.1.1. R

To7K NaySO4+ 1E kT Jo7K L Ve DMF (N,N- 5 %)  SUAANAE 35 2 4 A4l ik 74); DPPH.
FIBEFHER. EANR. B AL, BUIR & 25 9 AEAH) .

KWt (Escherichia coli.)~ 4= ¥ VR % BRI (Staphylococcus aureus)~ Fi % SEfEAT 16 (Bacillus Subtill)
AR ZH ORAT TR P

ik
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2.1.2. {U8&

10 L 45 & mIEEEE . BT AR EAE, B0, GC-MS (ZH#{E 6890N/59731). THIRIR% R 744 «
AEARRE IR . MF6 STt i 2 B B FH A (BT 4D . F-+83X OD 344X (Buglab OD Scanner). 4k - 7] I
T A RIETERS . BT R,

2.2. LB

2.2.1. HMARE
LAY, AEFAKIERY, REMAEFM LIS, T 4CRIBHAINKES) FRE, 2 RIAEHT B
P

2.2.2. HEEZ MR

P AL A L AR UIRL 0.5~1.0 em /NEE, 5 Z8T8/K L 1:6 (W/V)IFIELA, InFA Rl . K SE B 4%
KT 12,000 rpm B0y, ZBRFEKSS, MATEK NaySO, ik 12 h, i3G5 BIFEFE K. THHE R
FE 5 b R

2.2.3. BEMB RS O

SIHTAESE 2 HEAE 59731/6890N GC-MS R4, 4r#iokfF: DB-1 B4HE (30 x 0.25 x 0.25), HHfE
T=250C, ¥ttt 20:1, Ji# 1.0 mL/min, #:E: 60°C, 1 min; F2/FFHiE 8°C/min & 240°C, {££F 10 min.
EI L&, &H#i77:0, F#ERE m/z=35~500, #FIZER 5.0 min.

2.2.4. BEMMENFEED

H DPPH (1 mg/mL) 2 mL fIAZE] 5 mL BOE H, RIKMIAFL B R MATK LB, &K
WATEK CEEEARFIN 500 uL, FRIMERE, % AEHOLEE 30 min J5, DA/KZEE R HE, WE 519 nm
AR SEAE - LA Ve (1 mg/mL)Jy FHAAEXT BE [F AP 773200 58 « B 2H ¥ 3 AP AT 5256 . vH 5 DPPH AHXHE R 3(%),
Zxi AR IE R el 22

& F o1 AT 5 DPPH SRR %

Inhibition% = AOA;A <100% , FLFR Ay 9 EE £ 9 DPPH VRO, A J9RE ST A .

WRYEALAAE Ko K Ve briERUI 26 D5 #E W] LR AS DPPH B HEE A FIE R (ICs), Ve SFEAT ICs
FUAE 3% 5 ik B A P A s

2.2.5. & HMINEENE S

73 59 R0 T BRI S I A B AR P AR, X LA 4 AT AR R AT B o A BT 1 L 0 8 2 BR R S5 4
R HEIEAT 00T . R 3 ANPAT SRS

1) R Pl S

LA DMF BN FIIR AT, TR K IEACA H, SPICT & =P e ) [ kR 7 2 1,
F 37 CHEIBIERER . & DMF LEIEH RS mg/mL)KIIE4EH N2 A M I E IR . ] MF 5434040
SRR AT S A0 T B A BB AR AR, RSN BN, R A A B BCR EAT VR

2) BTN E

VAR FE AL A HE AN LB [l 5 35 3 rpr, FE [ AR 7R 5 IR =Fp i, T 37°CHEER
Bt MWATEAEACRT, BT L4 A ek B B Ay B I B AR FE
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3. ER5118
3.1. BERE9H

3.1.1. HEFELHIEE

FERMBERT R Z, i FIREL. CO, MG A ZEROES, AP RHAS MK ESEmE. %7
DARIU A AR R EA 1.5%, R BT OE RO, AEHEEWRK, ¥ RMER
K A R AT SR ZL A RA TR . ARAE IR, # A 0.88 mg/mL.

3.1.2. HEFER M GC-MS 7

XA E R ROMFEAT GC-MS F3 7, FEEHE R 4 45 R WA 1o A LA A48 R i %7€ H 32
R 2 sy, Hh & ERENAD N f-KITHE43.55%), HElHEL(11.86%), 3,5,6,7,8,8a-/N4-4,8a- - HI 3k
-6-(1-F 3 2,35)-2-(1H) 2513 (6.91%),  p-FATHINE(5.34%), 5-FH3E- 30 [3.1.0]-C 3-4i-2-F(4.73%), (+)-4-
BEI75(4.09%), BR[2.4]5E-4,6-J#(3.99%), Mk URIAE(2.45%) , 4- 7 TN 2R % (2.07%), A8 (2.05%),
PG IR IR BE(1.64%), FAAHIE(1.22%)% .

Vi
SEEE. HREL

Table 1. GC-MS analysis of the volatile oil from Ledum palustre
1. HEELBESH GC-MS o4

Fs REIE Moy A%
Bicyclo[3.1.0]hexane,

! 4.328 4-methyl-1-(1-methylethyl)-didehydro deriv 4-HRE1-(1-HR L IRNER[3.1.01-2-C 0.88
2 4.434 alpha-Pinene o-JE ki 0.42
3 4.557 (1-nitropropyl)-Benzene IR FE PR FE A 0.10
4 4963 beta-Phellandrene B-IK TN 43.55
5 5.087 beta-Myrcene B-H 0.26
6 531 alpha-Phellandrene o-IK I 0.32
7 5.469 (+)-4-Carene e 4.09
8 5.569 1-methyl-4-(1-methylethyl)-Benzene PO 2.05
9 5.639 2-Thujene 2-MAG 4 0.55
10 5.681 (E)-1,3,6-Octatriene, 3,7-dimethyl- L2} 0.61
11 5.822 (2)-1,3,6-Octatriene, 3,7-dimethyl- B W ik 0.22
12 6.01 1-methyl-4-(1-methylethyl)-1,4-Cyclohexadiene =K TH 4 5.34
13 6.116 cis-beta-Terpineol, T it 0.16
14 6.386 Cyclohexene, 1-methyl-4-(1-methylethylidene)- SRR T A 1.22
15 6.516 cis-1-methyl-4-(1-methylethyl)-2-Cyclohexen-1-ol iz — 1-H3&-4-(1-F %L 2.38)-2- A 2 45-1-82 - 0.20
16 6.804 5-(1-methylethyl)-Bicyclo[3.1.0]Thex-3-en-2-one 5-5 A 3E-30[3.1.0]- & 3-45-2-fild 4.73
17 7.292 (1R,5S)-sabina ketone F2 1 1.36
18 7.569 4-methyl-1-(1-methylethyl)-3-Cyclohexen-1-ol i 5 T 11.86
19 7.633 (1R)-(-)-Myrtenal Bk 4x U Js i 245
20 7.704 6,6-dimethyl-Bicyclo[3.1.1]hept-2-ene-2-methanol kG U s 1.64
21 8.051 3-(1-methylethyl)-Phenol 3-(1-H 2. 58) 7 Ty 0.29
22 8.304 Benzaldehyde, 4-(1-methylethyl)- 4- S TR FE T S 2.07
23 8.875 Spiro[2.4]hepta-4,6-diene WE[2.4]HE-4,6- I 3.99
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Continued
24 9.298 4-(1-methylethyl)-1,4-Cyclohexadiene- 1 -methanol 1-H3E-4-(1-F3E 2. 38)-1,4- 30 2 ¥ 0.51
25 9.833 2,6-Octadien-1-ol, 3,7-dimethyl-acetate LR ) Ll 0.32
26 10.304 a-Gurjunene o- T =0 0.60
27 10.875 Alloaromadendren g 0.75
28 11.021 Cycloheptasiloxane, tetradecamethyl- DY F IR B A e 0.50
29 12.222 (+)-y-Gurjunene (H)-p- =0 0.00
30 12.339 Ledol AT 0.96
31 13.651 8,9-epoxy-Neoisolongifolene 8. 9-F 4 e K M 0.56
1 13.833 3,5,6,7,8,8a-hexahydro-4,8a-dimethyl-6-(1-methylethe  3,5,6,7,8,8a-/N&(-4,8a- — 1 J-6-(1-F % £, 745
nyl)-2(1H)Naphthalenone FE)-2(1H)ZE R

3.1.3. HEE LM ELEYE

PR T 56 285 S i AL - 45 & & Ve 3Bk DPPH H B3 i K A &, WE M EFE L& Ve KR RS
B DAREAE AR B R AR, DI ARE R AP ALRR, ShlkE & HE R AR R i 2k, wnlsl
1w, SPRITERRZEAE M RARRT 2 S0l FFHIRES, EAE A Frin N & H0i SoN F 2 5 3 g g
Wit TR . MEEE RN Ve 1 ICs 1570 514 14.08 mg/mL A1 58.63 mg/mL. 755 /& I i BT AL 1 1

/& Ve 1) 4.16 15,
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Figure 1. DPPH scavenging curve of volatile oil from Ledum palustre

1. ¥ FIE L MA DPPH jEfRHhk

3.1.4. HEELHHIEEY

RS9 7 L /N TT LA Wk B Rt R T BE D, AR5 RO KIAT B . s B R BRTA . G
BE AT B M P LI 20 GEERIEOR, AR AR ACIHOGE = A B 410 e 41 P S A B 3G I B 5, vk
JEE 2 R X < €0 ] R R V) R R R KB R A P e 22 o A AT B R A B BRURR, 7RI
JES A BT B R (100 %) 1A FH S i B

b 7 2 R Y B AR AT TR AR P S AR 45 R s, = T P i (AT i 9 5 Pl AR B R IR O KT T 3
IR AT (R 2), RIS R AT B P B ok, AN BAT B (E T g . X — 45 R 540
IS RABKER . AP R ZERMAE MR, R IRIEEARE S &M S 280" A Bk
FEFto
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Figure 2. Bacteriostasis of volatile oil from Ledum palustre

B 2. HEFELMPNEIER

Table 2. The lowest bacteriostatic concentration of volatile oil from Ledum palustre

2. HEERLHNREIERE

(Rl B A BT AR B2
KIGAF B 1.26 mg/mL
SO RE 1.52 mg/mL
A B SR B 2.53 mg/mL

3.2. g

AR SIS R 7K 28 SR IRE R IURL A i v 8 i, Ex FLEAT GC-MS 23t i Fovh 32 Pk 32 iy
TRE mmﬂﬁﬁmﬁ%mww@mwﬁan%mé H5ER[7], JURIHE[8]% ST A A48 & i
IR B S A R ZE o IR RN A Pk B 4 3 o0 AT 43T (9] [10] [11], 5 AL A B sy S &
imTEmﬂoTbm$ﬁ%mﬁéﬁﬁTﬂ,ﬁéiﬁ%ﬂﬁfﬂ,ﬁmﬁéﬁﬁM%ufﬂ,ﬁﬁ
FAER IRy e B R

SEEGEE R, K LA F R A BORAIPUEAGIE T, S Ve [ 4 500 E . B %5125k H DPPH
ENGE T IR A5 IPUE e, P AR R AP &5, e 1Cs fH A2 139.59 uL/mL, Witk FHEK
T ICso {54 15.93 pL/mL, PR A 7 42 A i /2 R 4 1 R AR 28 Ak 711

ARSCEBE R 45 9 €0 38 46 BR T Rt 20 P B = LU 8, R R IR RE ) o IE S
FEAE R AT =M A — @ M BOR o TLIRGT 55552 1 AL A # J inh Xof K P B A0 <6 €0 8 267 BR 1 1) A7
ﬁﬂaﬁ%%SXw*mmmﬁ1xm*mmmeWﬁéﬁﬁ%ﬁ@ﬁ@%ﬁﬁ%%ﬂﬁ%%ﬁﬁ%ﬂ
PRI fe o K — 25 5 AR SOV R P2 52 4 25 SRAH I

5 o
4. &g
T KRR B PR R, SR 1.5%, FLrhasmaL. RAE. FATE S T AR A

FARFOR I L E S A AL A RO A IR B AP TEYE, X WA A —E iR, & RIFRRAR
PUARACTIAIITE IR . A SO TR K 1l DB AR AL & BRI IR A S 2%

DOI: 10.12677/0jns.2019.73013 86 H ARl


https://doi.org/10.12677/ojns.2019.73013

i R

E&WE

A KA G QLI 2R T H (201610201094), 35 M RSO & TR H (20180201006NY) .

SE

(1]
(2]

(3]
[4]
[5]
(6]

[11]

[12]

BT, I, BT m. RIE R R Y LA R AR R[], Y EE, 2006, 31(4): 8-10.

Glenn, S.D. (2001) The Rediscovery of Ledum groenlandicum Oeder (Ericaceae) in New Jersey. Journal of the Torrey,
Botanical Society, 128, 407-408.

BT, W, Brn. RENHEBEY LS BEYARHT]. EY5EE, 2006, 31(4): 8-9.

LEN. PRV E R ], RURLRLEE, 2010, 38(6): 2949-2950.

L, EE, U, L LRI SUMERT]. BB, 2010, 13(3): 337-341.

TARSE, xR, B, % MEEEEIT AR R R — . HE T E A0 1 RSz smt 7).
RARFPIF AR5 TF R, 1993(1): 39-43.

Tk, B KOS X A AL A R A A I A D). 3, 2003(6): 631.

JUHIHE, Bl LHE, S AFERMR L ZE T XS GC-MS i #T[I]. TLIRRMEERNE, 2018, 46(10): 1-3.

Ahmoud, A.A. and Ahmed, A.A. (2006) o-Pinene-Type Monoterpenes and Other Constituents from Artemisia suks-
dorfii. Phytochemistry, 67,2103-2109. https://doi.org/10.1016/j.phytochem.2006.06.013

Belousova, N.V., Khan, V.A. and Berezovskaya, T.P. (1990) Intraspecies Chemical Variability of the Essential Oil of
Ledum palustre. Chemistry of Natural Compounds, 26, 398-405. https://doi.org/10.1007/BF00598991

Gretsusnikova, T., Jarvan, K., Orav, A., ef al. (2010) Comparative Analysis of the Composistion of the Essential Oil
from the Shoots, Leaves and Stems the Wild Ledum palustre L. from Estonia. Procedia Chemistry, 2, 168-173.
https://doi.org/10.1016/j.proche.2009.12.024

Zpst, BRDCHN, fTAEFF. SR DPPH AN DU K25 44 S DU (is vE ], RBORH # B A3, 2012, 26(4):
39-42.

Hans X

SRR BB 5 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESSE: [ISSN], FAMIT] ISSN: 2330-1724, RIA&i#
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHREE” BEN, HIANSCEbRE, BRI

hEE S http:/www.hanspub.org/Submission.aspx
HAFIMEAE: ojns@hanspub.org

DOI: 10.12677/0jns.2019.73013 87 H ARl


https://doi.org/10.12677/ojns.2019.73013
https://doi.org/10.1016/j.phytochem.2006.06.013
https://doi.org/10.1007/BF00598991
https://doi.org/10.1016/j.proche.2009.12.024
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ojns@hanspub.org

	The Preliminary Study on the Extraction and Function of Volatile Oil from Ledum palustre L.
	Abstract
	Keywords
	长白山杜香挥发油提取及功能初步研究
	摘  要
	关键词
	1. 引言
	2. 材料与实验步骤
	2.1. 仪器设备与实验材料
	2.1.1. 实验材料
	2.1.2. 仪器

	2.2. 实验步骤
	2.2.1. 样品采集
	2.2.2. 杜香挥发油的提取
	2.2.3. 挥发油的成分分析
	2.2.4. 挥发油抗氧化活性分析
	2.2.5. 挥发油抑菌活性分析

	3.1. 结果与分析
	3.1.1. 杜香挥发油提取
	3.1.2. 杜香挥发油GC-MS分析
	3.1.3. 杜香挥发油的抗氧化活性
	3.1.4. 杜香挥发油的抑菌活性

	3.2. 讨论

	基金项目
	参考文献

