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Research advances on chemical constituents of Eucalyptus globulus and their

pharmacological activities

TANG Yun, LI Wei

Key Laboratory of Jiangxi Province Natural Active Pharmaceutical Ingredients, College of Chemistry and Biology Engineering,

Yichun University, Yichun 336000, China

Abstract: Eucalyptus globulus, a kind of plant in Eucalyptus of Myrtaceae family, is commonly used in the leaves and fruits with the

function of dispersing wind and clearing heat, bacteriostatic antiphlogistic, and anticorrosion itching. The bioactive chemical

constituents in its fruits, leaves, and stem barks are mainly composed of phloroglucinol derivatives, flavonoides, and triterpenoids as

well. Many compounds from this plant exhibit the interesting pharmacological activities, such as anti-microbial, antiviral, antitumor,

and, anti-oxidant activities, and so on. The recent progress in the studies of the constituents and their pharmacological activity of this

plant is reviewed in this paper, by which the prospect of development and utilization of E. globulus could be prospected. It provides

the reference for the further development and comprehensive utilization of the resources of E. globulus.
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M GC-MS HAR M A P R M 2E By, %
S8 25 AN AT T 05E o 2004 4F, X AT
AR RS TP R SRy AT T e, SEE T
b 31 MERIZEIRSY . 2005 4, Hrukis
B R S R A RN AT T GC-MS 7y
Fr, w3 26 MRS HF AT E B 2008
G, BRI R P O R I A AT T
IYOrNT, WE T 54 NI, FFRIXEEA I R T
TUWE. 2009 4F, REEEFFIF GC-MS HA,
X 2 T 7 AR e B AR SR By BEAT T RO
B, Mg T 47 NSy, RHATERUH— i ix seg]
BT T IE .
1.2 [EE=ETEY

2R =W T A AL S A TR A — R
/PN SR YL S e | 5 A U AT
WIS DYk Bl & (0 Bl S A3 i AL 5 ) 5
M2, PRtttz , Bk, BB se =
TR A £ . 1980—1982 4, Kozuka i@tz
MEERE 7 B4 3] 11 MERUEY) euglobal-lal
(1) euglobal-Ta2 (2). euglobal-Ib (3). euglobal-Ic
(4). euglobal-ITa (5). euglobal-IIb (6). euglobal-Ilc
(7). euglobal-IIT (8). euglobal-IVb (9). euglobal-V
(10). euglobal-VII (11), H7FF T N EEFE 4 2510)
KA HRE. 1992 4F, Nishizawa %)
MR B33 T 5 MR =ZmERLEY
macrocarpal A (12). macrocarpal B (13). macrocarpal
C (14). macrocarpal D (15). macrocarpal E (16).
1995 45, Osawa 25U A HE AR I o 23 B A5 1 AM1%
KA eucalyptone (17). 1996 4, Osawa 27
MR B AR 3 MR EY, Sk
macrocarpal H (18). macrocarpal 1(19). macrocarpal
T (20). 2007 4, Yin R KL S P oy B
B 3K EY, 40K eucalyptal A (21),
eucalyptal B (22) #l eucalyptal C (23), 2012 4,
Wang S0 2O 1 G A S5 rh 4y B A9 31 4 ANk
1.5 %) eucalyptals D (24). eucalyptals E (25).
euglobal-In-1 (26) F1 euglobal-In-3 (27). MWt
o> B B TR = 2R S P S5 A8 WK 1.
1.3 EE%E

2000 4F, Yun ZEPU W RGP oy 2945 2 7 B
KW, 3l 4285 (rhamnazin, 28). R4
% (rhamnetin, 29). X% (eriodictyo, 30). #l
J% 3 (quercetin, 31). {EfifA % (taxifolin, 32).

ALY (engelitin, 33) F1JLZ%Z (catechin, 34).
2004 4%, R WA RR R 9 b oy B AR 1 Ak
WAYLZSE) (kaempferol, 35). 2006 4, 143 K
SEPNEE RS AR 1 MRS, N 5-
A4 7- WA -6- AL B (5-hydroxyl-4',7-
dimethoxy-6-methyflavone, 36). 2011 4, [y
MR R S 3 3433 1 MRS 5-F2 k-
4'7- — A -6,8- — AL Bl ( 5-hydroxyl-4',7-
dimethoxy-6,8-dimethyflavone, 37,2012 ¥, Santos
AR, I8 PRI S A HURR, MR B AR
Wyeb 7343 35 W 2840 JoT ¢ B 45 3R -7-O-B-D- 1 % Bl 1
(isorhamnetin-7-O-B-D-glucoside, 38). 7 M4 % -
7-O-B-D- % (isorhamnetin-7-O-B-D-rhamnoside,
39). mearnsetin (40). mearnsetin-7-O-B-D-rhamnoside
(41). BH I EE] (luteolin, 42). R EFEHR
(isorhamnetin, 43). il (naringenin, 44). 2014
4, Chen 252 ARG F 43 B4 51 | MZZRILE W)
Hit S 3 -3-O-B-D-#ij % B 1 12 ( quercetin-3-O-B-D-
glucuronide, 45). MEEHFE 4 2943 2 1w 2EA &
Wasr WK 2.
14 =iEE

BRI =i 2R S E 2 I =, Ok
1 e Y L SR o B RP B e R e B T,
FRT 20 B4 20 ) =i R S LS IR ke i e £ .
1997 4F, Santos S5POHRIE, M FR 2 p oy 8515 3
T RIIM =AY, b p-Fi s (B-
amyrin, 46). LEEAERTR (acetylursolic acid, 47)+
LSRR (acetyloleanolic acid, 48). ZJEHHME
fif B2 C acetylbetulinic acid , 49 ) . = MR — [
(erythrodiol, 50). FEREE (uvaol, 51). 1lo-HI%
H L BERE R R G (11a-methoxyacetylursolic acid
methyl ester, 52). FIHENEMEE HE (betulinic acid
methyl ester, 53) . cis-p-methoxy-cinnamoyloxyursolic
acid methyl ester (54). cis-p-methoxy-cinnamoyl-
oxyoleanolic acid methyl ester ( 55) . trans-p-
methoxycinnamoyl-oxyursolic acid methyl ester (56).
AERIR FEE Cursolic acid methyl ester, 57). methyl
3B,23-diacetoxy-12-ursen-28-oate (58). 2002 4F, [
JRATENRGE, IR R Ay A B 5 ANz
HW, I HEREIZ (betulonic acid, 59). FIHE
Jii#2 (betulinic acid, 60). &R C(ursolic acid,
61). 2a-F 2K AMENRR: Calphitolic acid, 62). 2-F%
HFLAEHLE (colosolic acid, 63). 2005 4F, Freire 25>
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Fig. 1 Phloroglucinols isolated from E. globulus
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28 R1:CH3, RZZOCH:; 32
29 R1:CH3, RZZOH 33
31 R,=H,R,=OH 34
35 R;=H,R,=H 44

R,=0, Ry=OH, R;=OH
R,=0, R,=ORha, Ry=H 36
R,=H, R,=OH, R;=OH

RIZO, R2:H2, R3:H

OH O
HOOC
38  R;=Glc, R,=OCHj3, Ry=H, R,=OH
37 39  R;=Rha, R,=OCHj3, R3=H, R4=OH 0
40  R;=H, R,=OH, R3=OH, R4=OCH3 OH
41  R;=Rha, R,=OH, R;=OH, R4=OCH3 i

42 R1:H, R2:H, R3:OH, R4:OH
43 R]ZH, R2:OCH3, R3:H, R4:OH

B2 BERPOBFIMNEMELEY
Fig. 2 Flavonoids isolated from E. globulus

MR Je b 7y B9 3] 1 MRS EUR R
(oleanolic acids, 64). 2007 4F, 750 Il H#
Ry B BREEA G 20,30,190- = F2 5L J5-
12-975-28-12 (65). 2007 4F, il B 2511 e 5t
S > B ENZ KD T, G 3B- LA -
FR-11,12-44-28,13B- Wl (66). 3p-FRHE-H %11,
12-4%5-28,13B- N (67). 2010 4, Domingues 41
8 A B B R 7 B A5 21 L FEBE BF (betulin,
68). 203045 N X HE-2P) B 55-20(29)- 4 -28- 12
[20,3a-isopropylidenedioxy-lup-20(29)-en-28-oieaeid,
69] A 3B- F JE AU 2k - B K- 11,12- 05 -28,13B- P4 5
(3B- formyloxyurs-11-en-28,13-olide, 70), 2012 4F,
F 3O WA S 5z vh ) 8545 21 ursonic acid (71D
ilelatifol D (72) Al (maslinic acid, 73).
M A T o3 AT 2 ) = RS M S5 R DL 3
15 BIEBR3E

1976 4F, Yazaki %5 WKkt b S 1 5 A
RN YEACR Cellagic acids, 74). 3-O-
methylellagic acid-4'-rhamnoside (75 ). 3,4,3'-O-
trimethylellagic acid (76 ). 3,3'-O-dimethylellagic acid
(770 3,4,3',4'-O-tetramethylellagic acid (78), 2001
4, Kim ZEPY IR B 4 B B 4 ANz
Y1, 7k 3-O-methylellagic acid 3'-O-o-rhamno-

pyranoside (79). 3-O-methylellagic acid 3'-0-a-3"-O-
acetylrhamnopyranoside (80 ). 3-O-methylellagic acid 3'-
0-0-2"-O-acetylrhamnopyranoside (81)+ 3-O-methylellagic
acid 3'-0-0-4"-O-acetylthamnopyranoside (82). 2007
., W R AEPO N SRS TR B B 3 AL
a3 3-HAEIERAEIR-4'-0-2"-0- L K-
a-L-MEWG FRZERE T (83). 3-HAULIEAEIR (84).
2012 4, Santos S5 IR S AEHUEEA, A A
B B 7y BT R RA BH) 4- AR AL TR (85D,
MEERE b7 B B EAE IR R S W SR L 4.
1.6 HIKLEY

1997 4§, Santos 25 P 2 h oy 21551 T
1 NSRS 5 tetra-acetyldaucosterol. 2002 4,
B PG A SR s rp oy B A 3 B4R S A N
F. 2009 4F, Vanka 255 AR e h 4> 297951 2
A K e A W (H)-6a,7a-epoxy-5a-hydroxy-1-
oxowitha-2,24-dienolide Il withanolide A. T #2YJ\
WA R sy B A8 1 A A B Se,80-
epidioxy-24(R)-methylcholesta-6,22-dien-33-ol.
1.7 Hisk &

bR T UL EJLR B2 AN, Wk Ie S A R
WAL TR MR A WA b
L WALAE: gallic acids®®!. vomifoliol. 2,6-— FI4E It
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R, R, R;

49 OAc COOMe H 66
53 OH COOMe H 67
59 = COOH H 70
60 OH COOH H 72
62 OH COOH  OH

68 OH CH,0O0H H

Ry Rs
Me H
Me H
Me H
Me H
Me H
Me H
CH,0Ac H
Me H
Me OH
Me H 69

ERPHBERINZ=ELLEY

Fig.3 Triterpenoids isolated from E. globulus
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&3
OR,
74  R,=H, R,=H, Ry=H, R4=H
76 R]ZCH3, RZZCH:;, R3:CH3, R4:H
77 RIZCH3, RZZH, R3:CH3, R4:H
78  R,=CHj, Ry=CHj, Ry=CH3, R4=CH;
84 R,=CHj, Ry=H, Ry=H, R,=H
85 RIZH, RQZCH:;, R3:H, R4:H

& 4

R,=H, R,=COCH,
R,=H, R,=H
R,=H, R,=CHO
R;=OH, R,=H

79  R,=H,R,=H, R;=H
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75

EiRh S BISEIRSFERELESY

Fig. 4 Ellagic acids isolated from E. globulus

R=CH,CO
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X RE . 3,4,5-= AU ORI . 2,4,6- = F 400
LI, eucaglobulin 1P%) tellimagrandin 1.
eucalbanin C. 2-O-digalloyl-1,3,4-tri-O-galloyl-B-D-
glucose. 6-O-digalloyl-1,2,3-tri-O-galloyl-p-D-glucose™ ™,
3,4,5-trimethoxyphenol 1-O-B-D-(6"-O-galloyl) gluco-
pyranoside. methyl gallate*'!, 8,8'-dimethoxy-[4,4'] bi
[dibenzpfuranyl]-3,6,7,3',6',7"-2,2"-di-[O-a-Rha]. [4,4]
bi[dibenzofuranyl]-3,6,7,8,3',6',7",8'-decaol-2,2'-di-[ O-
a-Glu] s o- A BIAKE S, B3R EE . B-amirin
palmitic. linoleic. oleic acids?®’. blumenol A. W%
Wi, SAEA T 2R, -+ kP, pinoresinol.
e 00 Ay )\, TR R R
JL% % (protocatechuic acid). digalloylglucose!**.
oleuropeic acid?”. ethyl gallate. tellimagrandin II.
chlorogenic acid. 3-O-galloyl-4,6-O-[(S)-hexahydroxy-
diphenoyl]-D-glucose. pedunculagin. 1,2,3,4,6-penta-O-
galloyl-p-D-glucose™,

XTSI TR, WA RS A 2
BRI N TR R AT 7 A
2 HEEA

AR AR SER TNy, HoAA g X 40
WIVH R B EFE T ae, M T IRB AT R E
TAT VR BEIBE 28, V697 WP WRGE B o A B 5
SE R R AR TR R IR LR,
e EL R R R 2y, R 2 F AR 82

AR B2 SR W], WA AT PR HURTE
UME . HaEA K IABAER] .
21 HmEFMRHRSEER

U R AT 0% 1 A WA S L 5 1o 2
TP, TR A AR X TS T PR ST R AL

Takasaki 257556 Wil i 2 S A 24 b 40 B 45 21 )
12 AR = 2R A5 W S IL R AT T IR
Jd5 i (epstein-barr virus, EB) B9, SZIG 4k IR
F B, euglobal-III (8) FKILH B GRMHNH EB i& 1,
euglobal-Ib (3) Al euglobal-Ila (5) ZrxiH 2EM
Wit 1995 4, Osawa 25U O W ki i 43 B9 45 21 1
(B 2K =y 24k A4 eucalyptone (17) HEAT T Hiai il
BESELG, WFT4E R, eucalyptone X AL LA EK I
RO BRI #AT B IAMHIE A . Osawa 251 x
AL P2 R oK = P S A o 2 B P B e AT
THWFFT. WF5E 45 B W], macrocarpal A (12).B(13).
C (14). D (15) Al H (16) X =P A4
FIAMHIE Y . Nishizawa S0 28 = M2k 45

YA HIV SEPESEAT T 919, 45 R4 W, macrocarpal
A~E (12~16) X} HIV # B A . Hou
SEBTIRIES T Wk SR I O U e, ISR 43
132116 A Y eucaglobulin 1+ telliniagrandin I Al
cucalbanin C X 22 Ff i 249 AT RS 1 o o>
X W R RS T AL S AT T PUBR TR TR, 45K
BoR, MeoRs . CIFEIEIR. RERIR. 2-F83L (IR
M2 2-FR LR IR . B-2 B NE AT BUR U S 1
A EPEAREIRIR . RERIR . 2-FRIEAHEIRIR . 2-
FRILRE IR . B-1% (8 BEHEAT BT L3 B3 AR AN 18 5
K, S5 ER, BERERI 2-FR I A ME R T HBsAg
HRUFAEIER, R 0.012 5 pmol/mL K4l
IR 47.0%F1 39.9%; FHEAGER . AR .
2-FRFEFMENIRIR AN B-23 BRI EE N 12.5 pmol/L I
Xf HBeAg HIAIHIVEH 73 320 3.4%. 12.3%. 23.6%
H13.6%. S84 g9 1 W R U X R A5
JETE AR KA E ], Sese g SRR N], WAt i)
ARG FE AN S IR A0 SR 1R R 22 A K
VI AR R L R, ey, SOT I RS
PR T AR . AR 5 Rl R,
DN KRB RE A G B A EIE e, SRl
AR (ECso) {H A 58.75 pg/mL.

Vilela 5 RIFSY R, MRS it ) 2 25 R 25
PE il BT . Tyagi SR LIS AH I
R A I 1o FR TRV P oy 25 BT W 2 e g
P, 8 4 B R L B R S AR AR B2 (MIC) 2.25~9
mg/mL, X RER 1) MIC 1.13~2.25 mg/mL.
Obiorah St 5 Fe 4R UYL TG VEREAT T 1
GU, SLH A R, WA SR EUA N 4 0 R % Bk
VRIS B 24 T 1T X AT B SR R S 4 . Bachir
S LAV R S e A B P REAT T IR, & R,
FERE R O K A Qe =2 BIPE R R4
R EREE CH2BHE R 3 5 B2 1AMl .
22 AEER

WA RIHC IR S P AE 5T A v o L g ) 2R
IR AR = RE RS .

Yin 2SI R R G )R = 2 S R B
TEPESEAT THIEST, WU R K], eucalyptal A~C
(21~23) X HL-60 F1 A-549 I8 41 o 4R 2L AT e 4
(AT o a2t 0 A SR S b (A A AT T
PUHEE PRI, X AMEIRRR . RERIR. 21251
HERRRR AN B-75 HS WEBEAT B8 A= 3% AR A i 1K
ZERRW], AR, RERIR. 2-FREE A RRR A
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B-4% 8§ VA My 1 wmol/L IR 43 53] hy 53.7%
56.2%- 65.5% 51.3%. X1 F B0 i b sz 43
RIS AT T UM SRR, LIt g R
# W, macrocarpal B (13) X AJF#E40 (Huh-7).
NEEAR (AGS). NEEEAAM (Eca-109). A
Bl (786-00. AJi4ifil (A549). A4
P A1 (CS-174-7) 12853 14 91.75% 91.6%
89.46%- 90%- 92%- 89%; XF A I fEsE 4 (KB).
AN A LA (K562) FHIHREAR, 70700 81.9%
82.8%. Wang 51" OIS T W5 K T 5 G (K1 Rg
EME, S5 R IR, eucalyptal D (24). eucalyptal
E (25) H1 euglobal-In-3 (27) %} Huh-7. Jurkat. BGC-
823 HI KE-97 35 HA W M A M v Pk
23 ImEIER

WA SR Z MY T, R AR
BATE G, MR — 2 P EH

Yun SRS B e 20 B A B (10 B R TR
W RN PUEAGIE HERAT TP, 4R R, ixie
AR BE PR TE QR TER T 44 =
E), Hrp s i . Kim S50 FR i
KA IR IAL A AT T 9T, PR R EoR, 4>
BO15 2 (MR AE TR I8 T8 AT B i B i A i
Amakura 2SR L, B KRB B B AL
W, HPUEAATE R BRI TR 2 52K
o Gonzalez 25 U 57 J& B KA B L AT B3R )
P biE e, HOE TS 2,6- U T X Y (BHT)
) 12 £ . Chen ZEPF5 T W ke vh 2 B3 43 21 4k
GOIPUEATENE, PR RERY, e RInt
EY R B MPUEE Y, b 12,346
penta-O-galloyl-B-D-glucose [t ATE PE & .
24 Hi{EH

B S TV WA R 1 T A BRI 1 R AT T
95U, RS QR E, R R RO
R A RN v B A L A, B RO SRR EK
PRI, A7 W] R PT R BUR A« Zhao 9T T
WA o K S A il 28 A, T4 2R
Y, WO R 28 BT B3 I IE R, AR
FHATL ] i 08 ok 400 5 A A I T8 S I R 1 A A e ¢
IR~ Nrf2 ik o [F] It A o] g A ik 4% K1« B
(NF-«kB) 1M1 &I HH B 205

Gray W RBL, A6 PRI 4 51 LA
62.5. 2.5 g/kg MIFIEIIAFE L), Bedashil/ i
ALY (1) ey TUBRE AN 2 AHOCIRAR T, 45 SR WK,

WG SR 0) o TR /DS AT B s 1 H

Tkawati 25COVIF5T 7 WA R L S SR ECA 3 1
LR TR SR, BEFTEs L, 75 0.5 mg/mL I,
PEEY) e AR U M A B AR TR R B

4 I A e — 0 R O AR A O JUL e o % i
SRAEAE TG, SEER A RN, — BRI
AE I B2 DS BU R AU 0, 0BT A JS R T
PRI S O ULtk  rl PR AR AR, B
PRI AEXT S0 o UL 2 T B A I S TR R
EH

JEI R QA PRI R B, kel Ak BT 0
ZHE (LPS) 551 NF-«B/p65 #Z%H:A7, Mimndmi]
T IGEE DI RE I R A TR W, WA AT 4] LPS
PG NF-TB AL G AL -
3 HiE

UTHeAEsR, [N A EE WAL T SRR T 2
P&, RHX LAl S I AR P AT T T
ALK, WAL BAT Z PG TE, iR
PO PURE . FRILRE. JHRBURSER, HHAT
X WEFE R TR AR, Wk @A h U . B
BAEF L U s, AN UEA—; kK
Ra I FH 0 it i AN B ff s A v R ) 2
=R PR R, AR WA
) B A BUEAAE R SRR Y R R B 5y, LR
IR LSS #A et — 29T

I, P R S BN TP A 85 22 1 [ 5%
Z—, WS ERR I 0 6 A
(R FIE AT LSS, TR = AR 3 AT RS
FURA R T WA IR I 255 R

Sk

(1] vhE B2 B2 B 2 A A B2 R F RAF 0. P2k
M]. dbxt: AR H R, 1994,

2] VCHHEE ARl 2SRRI (M) B B ROR TR
#t, 1985.

[3] FhOE, TR, TR, S RS RSY [U].
= MAEPIEST, 1985, 7(3): 351-354.

[4] MW, W, MEE, 5 PR DR 1R
R 5 5 B R sy (7], SRR 58 T
K, 1990, 12(2): 51-54.

[51 Z3aR, RAKTi. =Fg bz st ot (1] KRR
YIRS TR, 1991, 3(3): 79-83.

[6] Silvestre A J D, Cavaleiro J A S, Delmond B, et al.
Analysis of the variation of the essential oil composition

of Eucalyptus globulus Labill. from Portugal using
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[16]
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multivariate statistical analysis [J]. Ind Crop Prod, 1997,
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WYL RS S O S R AR I ST D). b
W AR, 2004,

ke, Bk, R, S B AMOR SHE Rom ik
FHA T GC-MS 43 #T [J1. S HTR 43R, 2005, 24(34
T11): 97-98.

EOBLOCREE, XM, A5 BRSO
P HTWEL (9], KEANAE TR Al A, 2008, 38(2): 70-72.
KEE, £ B, KM, SR R AL B 1S
FH IS A HTE ST (). B S5 255, 2009, 11(1):
30-32.

Sawada T, Kozuka M, Komiya T, et al. Euglobal-Ill, a
novel granulation inhibiting agent from FEucalyptus
globulus Labill [J]. Chem Pharm Bull, 1980, 28(8):
2546-2548.

Amano T, Komiya T, Hori M, et al. Isolation and
characterization of euglobals from Eucalyptus globulus
Labill. by preparative reversed-phase liquid chromato-
graphy [J]. J Chromatogr A, 1981, 208(2): 347-355.
Kozuka M, Sawada T, Kasahara F,
granulation-inhibiting
globulus Labill. II. The structures of euglobal-lal, -Ia2, -Ib,
-Ic, -la, -IIb and-IIc [J]. Chem Pharm Bull, 1982, 30(6):
1952-1963.
Kozuka M,
granulation-Inhibiting
globulus Labill. III. The structures of euglobal-III, -IVb
and -VII [J]. Chem Pharm Bull, 1982, 30(6): 1964-1973.
Nishizawa M, Emura M, Kan Y, et al. Macrocarpals:
HIV-RTase of Eucalyptus globulus [J].
Tetrahedron Lett, 1992, 33(21): 2983-2986.

Osawa K, Yasuda H, Morita H, ef al. Eucalyptone from
Eucalyptus globulus [J]. Phytochemistry, 1995, 40(1):
183-184.

Osawa K, Yasuda H, Morita H, et al. Macrocarpals H, I,

The
from  Eucalyptus

et al.

principles

T, Mizuta E, et al

principles

The
from  Eucalyptus

Sawada

inhibitors

and J from the leaves of Eucalyptus globulus [J]. J Nat

Prod, 1996, 59(9): 823-827.

Yin S, Xue J J, Fan C Q, et al. Eucalyptals A-C with a

new skeleton isolated from Eucalyptus globulus [J]. Org

Lett, 2007, 9(26): 5549-5552.

Wang J, Zhai W Z, Zou Y K, et al. Eucalyptals D and E,

new cytotoxic phloroglucinols from the fruits of
of absolute

2012, 53(21):

Eucalyptus  globulus and assignment

configuration [J]. Tetrahedron Lett,
2654-2658.

£ PHERRS (1) WeEor LAY
WETEREST [D]. kg ARG R, 2012.

(21]

(22]

(23]

(24]

(28]

[29]

(32]

[33]

(34]

[35]

[37]

Yun B S, Lee I K, Kim J P, et al. Lipid peroxidation
inhibitory activity of some constituents isolated from the
stem bark of Eucalyptus globulus [J]. Arch Pharm Res,
2000, 23(2): 147-150.

WM, VE R, AL, S IR SE R IR R
Iy (7). PHAEAEP2EAR, 2006, 26(10): 2146-2149.
FEIENE. WA RIA =R IMETST [D]. Brr: iARK
2%, 2011.

Santos S A O, Villaverde J J, Silva C M, et al.
Superecritical fluid extraction of phenolic compounds from
Eucalyptus globulus Labill. bark [J]. J Supercrit Fluid,
2012, 71: 71-79.

Chen Y J, Wang J J, Ou Y W, et al. Cellular antioxidant
activities of polyphenols isolated from Fucalyptus leaves
(Eucalyptus grandis-Eucalyptus urophylla GL9) [J]. J
Funct Foods, 2014, 7: 737-745.

Santos G G, Alves J C N, Rodilla J M L, et al. Terpenoids
and other constituents of Eucalyptus globulus [J].
Phytochemistry, 1997, 44(7): 1309-1312.

Mook, ok Mg, JBEEXS, S5, WA RSl A g
5% 7). P EPZZRE, 2002, 27(8): 596-597.

Mro k. SEMORISGEPERIBEST (D] b 5B
B2 K%, 2002.

Freire C S R, Silvestre A J D, Neto C P, ef al. Lipophilic
extractives of the inner and outer barks of Eucalyptus
globulus [J). Holzforschung, 2005, 56(4): 372-379.
W7, FRORME. AR S SE R AT ST (0],
2 2RiE, 2007, 32(6): 496-500.

YRR, VE R, SR, SE AR RSP TR =
sy (3] R RETF K, 2007, 19(2):
232-23.

Domingues R M A, Sousa G D A, Freire C S R, et al.
Eucalyptus globulus biomass residues from pulping
industry as a source of high value triterpenic compounds
[J1. Ind Crop Prod, 2010, 31(1): 65-70.

Yazaki Y, Hillis W E. Polyphenols of Eucalyptus
globulus, E. regnans and E. deglupta [J]. Phytochemistry,
1976, 15(7): 1180-1182.

Kim J P, Lee [ K, Yun B S, et al. Ellagic acid rhamnosides
from the
Phytochemistry, 2001, 57(4): 587-591.

Vankar P S, Srivastava J, Mol¢anov K, et al. Withanolide

stem bark of Eucalyptus globulus [J].

A series steroidal lactones from Eucalyptus globulus bark
[J]. Phytochem Lett, 2009, 2(2): 67-71.

Hou A J, Liu Y Z, Lin Z W, et al. Eucaglobulin, A new
complex of gallotannin and monoterpene from Eucalyptus
globulus [J]. Chin Chem Lett, 1998, 9(6): 541-543.

Hou A J, Liu Y Z, Yang H, et al. Hydrolyzable tannins



¢ %% Chinese Traditional and Herbal Drugs

Fa6% FoH 20153 A °931-

[41]

[42]

[44]

and related polyphenols from Eucalyptus globulus [J]. J
Asian Nat Prod Res, 2000, 2(3): 205-212.

KW, SR AR RSP R R 1 e
[71. HEZ5E, 2007, 18(12): 915-916.

Takasaki M, Konoshima T, Fujitani K, et al. Inhibitors of
VIII:
euglobals and their related compounds on epstein-barr
virus activation [J]. Chem Pharm Bull, 1990, 38(10):
2737-2739.

R, Bz, 5, S SRR RN
JAHE A EAE VI (1], =M K23 AR
Iz, 2008, 30(S1): 196-199.

Vilela G R, Almeida G S, D’ Arce M A B R, et al.

Activity of essential oil and its major compound, 1,

skin-tumor promotion. Inhibitory effects of

8-cineole, from Fucalyptus globulus Labill, against the
storage fungi Aspergillus flavusLink and Aspergillus
parasiticus Speare [J]. J Stored Prod Res, 2009, 45(2):
108-111.

Tyagi A K, Malik A. Antimicrobial potential and chemical
composition of Eucalyptus globulus oil in liquid and
vapour phase against food spoilage microorganisms [J].
Food Chem, 2011, 126(1): 228-235.

Obiorah S, Eze E, Obiorah D, et al. Phytochemical and
antimicrobial studies on the Extracts from leaves of
Cajanus cajan and Eucalyptus globulus [A] // 2012
International Conference on Environment, Chemistry and
Biology [C]. Bangkok: Asia-Pacific Chemical, Biological
& Environmental Engineering Society, 2012.

Bachir R G, Benali M. Antibacterial activity of the

essential oils from the leaves of Fucalyptus globulus

[45]

[46]

[47]

(48]

[50]

[51]

against Escherichia coli and Staphylococcus aureus [J].
Asian Pac J Trop Biomed, 2012, 2(9): 739-742.

Amakura Y, Umino Y, Tsuji S, er al. Constituents and
their antioxidative effects in eucalyptus leaf extract used
as a natural food additive [J]. Food Chem, 2002, 77(1):
47-56.

Gonzélez J, Cruz ] M, Dominguez H, et al. Production of
antioxidants from Eucalyptus globulus wood by solvent
extraction of hemicellulose hydrolysates [J]. Food Chem,
2004, 84(2): 243-251.

FRBONE, BR . EAMIBTRBURAE WIS ()],
7, 1996, 27(4): 223-226.

Zhao C Z, Zhou J Y, Zhao W, et al. Protective effect of
Euealy Ptusgtobulus oil on acute and chronic lung
inflammation in rats [J]. " [ 2581 %% 5 5 5 & 045K,
2012, 26(5): 730-731.

Gray A M, Flatt P R. Antihyperglycemic actions of
Eucalyptus globulus (Eucalyptus) are associated with
pancreatic and extra-pancreatic effects in mice [J]. J Nutr,
1998, 128(12): 2319-2323.

Ikawati Z, Wahyuono S, Maeyama K. Screening of
several indonesian medicinal plants for their inhibitory
effect on histamine release from RBL-2H3 cells [J]. J
Ethnopharmacol, 2001, 75(2/3): 249-256.

(/R S NS S 1 B P /A M o W
JLR it e SRS IR SE (9], dEHERZz2A4k: AR
RE2IR, 2005, 6(4): 317-318.

JARRQE, PR, BRI, SE. WA ek B A0
THP-1 %K 7-JB AZHALFAIIEN [1]. WL
e BRI, 2003, 32(4): 315-319.





