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Abstract; Eucalyptus L. Herit is a large genus of Myrtaceae with more than 600 species, native to Australia and some of

its northern islands and mainly distributed in tropical and subtropical regions of the world. Eucalyptus has the
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characteristics of fast growth, high yield, short rotation period and so on. It is an excellent pulp material with remarkable
economic benefits. There are many introduced species in China, mainly distributed in South China. Nearly 80 species
have been introduced into China since 1890, and are widely distributed in Guangdong, Guangxi, Guizhou, Sichuan,
Yunnan, Jiangxi and other places. At present, China has become one of the countries with the largest area of Eucalyptus
plants in the world and is also the largest exporter of Eucalyptus oil. Eucalyptus has a lot of industrial value. Its wood,
leaves and fruits are important raw materials in chemical industry, fragrance and medicine fields. They can be used for
developing high performance Eucalypius recombination material, bamboo Eucalypius composite material, pulp and paper-
making, etc. Fucalyptus plants are used as folk medicine, with anti-bacterial and anti-inflammatory, wind-relieving and
anti-pyretic, anti-corrosion and anti-pruritic effects. As a traditional medicine, Australian aborigines are the first to use
Eucalyptus for the treatment of fever and bronchial diseases; in China, the leaves of E. globulus, E. robusta, E. exserta,
E. tereticornis, E. citriodora are often used to treat influenza, dysentery, eczema, and injuries for a long time.
Pharmacological studies show that Eucalyptus plants have good anti-oxidant, anti-inflammatory, anti-bacterial, anti-
viral, anti-tumor, anti-cardiovascular diseases and other pharmacological activities. In this study, 421 non-volatile
chemical constituents from different parts of Eucalyptus and their pharmacological activities are classified and described
in detail by referring to the domestic and foreign literatures related to Eucalyptus in recent 30 years. There are 73
flavonoids , 61 organic acids, 45 terpenoids, 229 polyphenols and 13 fatty alcohols. Most of the pharmacological activities
are anti-oxidant, anti-bacterial, anti-viral and anti-tumor, but the related mechanisms still need to be further
elucidated. This study focuses on the medicinal parts of Eucalyptus, fully explores their medicinal value, and carries out
clinical transformation and new drug research, which provides scientific basis for further research, development and
utilization of Eucalyptus in the future.

Key words: FEucalyptus genus plants, non-volatile chemical components, structure classification, pharmacological

activity, research progress
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2.1 AEMLFEH

e JEAEY) E. globules 50% £ 142 WU A i
Fr DPPH [ S0, e KIEBR RN 65% , HAEH
MLl 38 2o 40 o 56 9 4 Ja 2 1 il ( MMPs) T A 2% -
6(1L-6) ik, B InF% b /E K I F-B1 ( TGF-B1)
A1 R R AR 2k, /17 TGF-B/Smad {5 51%
S B, D ARSI Y RN B 1k B R T (Park et
al., 2018),

LWL 4% 317,318 320 324 368 FI 387
(B 1) A w2 b AT o, vl B Lk 98 40
Ji 84k K XF DPPH Il ABTS® 9 &b [ Hy 5L 48 ELA 8¢
5 IR BRIE PE, 1C,, JEHI A 41.4~538.7 um, £ B
KA A 352 Pra b iE R, IC,, 0 41.4 pum, H
SERE— BRI R S DI E TR, B £
ANE TR 0 KRR 2 A B, bt AR T
5 a7 R % VAR OC (I #6455, 20115 1 75 58
4 2012) .

By R 25105 W) 341 384 FiI 389 H AT BAIE IR
BERZ S S I R L MR L LA Tk R o, b A
Y 341 X} DPPH NO ¥ [ Hh 56 3 B 2 K A0 61 g
J ik AL AR T T 4R AR R C(E T AF 2005
Ma et al., 2010b) #2975 MMP il TGF-B1 ik
TRy R, LB 368 EA L4 A ik P9 Rz 4i
il (HUVEC) 932 %8 55 75 5 169 010 I 35 483 493 1) 1
F, AT REAL 30 i P8 5 PI3K Al ERK {5 55 1%,
V55 Nef2 §5 4k, 384 i 48 B o9 45 b H K ( GSH) A4
o Fi i M2 v — A% R W R ( NADPH)) % &, #1717 £
1 HUVEC 4232 48 9575 5 19 S8 A0 B 3B 105 (Ma et
al., 2010a) , L& 389 i it INK A S 19 BERR 1k
RS N2, $85im /0N BUE W20 IO 00 48 e H K o Ak
Yy ( GPx) FIAF b H KA SR ( GR) 2R3k, AT
i v B WA T 4 fL BE T (Ma et al., 2010b)

AL, =5 24k W 152 15 48 Ak 107 8 ARk
PEFE ST Nef2 A1 MAP 38l 19 28 15 O 4 37 AT
AR fil L 32 RUT Bk it UL A (+-BHP) 15 5 1 4
sk IR 2 AT BR ROS, #1554 1k Fn i 1k
UL B RS D) fE (Ma et al., 2010a)
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Fig. 1
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Wk < B HE T 2 A B A Bt R BELIR A
A2 A /0N BRUCEE v ik R R R A A R i
PR, BT A0 O RO 35K PR 25 Jieb R BHL 1k 2 e A RBL-
2H 40 B B R, DT 3K B BE 58 B2 3R I I Wil A 3K
R CPIREAS 520075 B =45 ,2015) , 34, B2
ALY 384 3 o BHLIT INK 15 538 5, 30 il 55 55
75510 U937 X} HUVEC 4Rk B, BH 1E 41 i 18] 785 Bt
43 F-1(ICAM-1) Fl ifi 3 41 i 26 B 2 F-1 ( VCAM-
1) R, RIEPTRAIER (Ma et al., 2010b) .

Compounds with anti-oxidant function

23 MEERA

Fi S A v EL A T TR R Y s 2R A
Bk Oy 0N ke BRI P R & ki AL (K 2).
Chattopadhyay % (2002) % PLRE SR FR (151) H A 4t
PRI MR O A R S, A B A B L A
A PR T | 2 K R A A TR A R BN R Y 0 o
YEA, AR B MR JE (MIC) 77 0.128 ~2 mg + mL™,
Pk a5 (2002) R8T FHHERR (156) Al 2c-F2 3 AE
SR (153) % 4 i €5 4 2 3K 01 K i 4 1 2R 91 1
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Fig. 2 Compounds with anti-bacterial function
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Fig. 3 Compounds with anti-viral function
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Fig. 4 Compounds with function of anti-leukemia
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Fig. 5 Compounds with function of anti-digestive system tumors
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Jurkat A B R 400 BGC-823 FI13 20 Jifd B 5 I3 41 Jifd
KE-97 ¥ EA W 3% 19 30 1 76 2 (F5 F6 4%, 2015)
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T4,2003; 244,2015) . =Rk A B AR
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Feng et al., 2011),
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Fig. 6 Compounds with function of broad-spectrum anti-tumor
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X Mytilus edulis galloprovincialis mI R ( Pk s
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I B B B SRR U BE L B R A 2 T
EAH G VR LR w6 e, A 7 i — 20 ], Bk
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FKAEY BRI S =5 2K G5 Y, L
il 7] fiE 5 TGF-B/Smad , PI3K/ERK/Nrf2 % 18 P 4
Ko (2) Wikk C B4 BUY) R TR 25 A& W 3R B
—E MWL 9 BEJ T 1, A Q0] e ¥R TR VR i 2L
PRAE FHSE s AL AT 75 VRN BB . (3) DU 1E
FEAEPIE =M KA G Y 2K AL G W) E K =
By AEAM R AL R IR . (4) ke A 4 42 P 1Y
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Fig .7 Compounds with inhibition of I plasminogen activator

212 225 226

K8 B A MM SIS &Y

Fig. 8 Compounds with enzyme inhibition activity

P ag VR AR, JUH S BRI 5 N2 WA B B BT Sl Dk A A DR 370 i i 4
TREEFN N B 29— BRI L (EAR G B ENLHRID A SE AT, (7) MR =@k sy
il AR ETEW . (5) PUMIRAE A B2 s BRI A R B T A A, AR HIV R
HIEAEY) OFF 6% M B 3R R BRI R4 ) (i STl TREMIEA il R ] 2 0 e A% 0 1, 4 7 L
B Y R SRS, M E s AR REY I R R E

P ZR G e L R A 98 0 28R 3%, LA AF 5T TR B2 s Y R B B T 2 Wi
A MERHIGIRAES . (6) MR =2 M =26 fbss  EEZNIERNERSy , X AR5 A o A e



540 OO0 M W

42 %

ARG FATE A AR SCIEFE AT e 1 B AY M X 47
GURE)™ , 2043 B 4 4l A U84y, B 58 il i
WAL 225k 25 BTG S5 AR A PLE] e A B T
JE AR TR IT R AR

SE .

ABDEL-MOEIN NM, ABDEL-MONIEM EA, MOHAMED DA,
et al., 2011. Evaluation of the anti-inflammatory and anti-
arthritic effects of some plant extracts [ J]. Grasas Aceites,
62(4) . 365-374.

ACHIWA Y, HASEGAWA K, UDAGAWA Y, 2007.
Regulation of the phosphatidylinositol 3-kinase-akt and the
mitogen-activated protein kinase pathways by ursolic acid in
human endometrial cancer cells [ J]. Biosci Biotechnol
Biochem, 71(1) . 31-37.

AL-SAYED E, SINGAB A, AYOUB N, et al., 2012. HPLC-
PDA-ESI-MS/MS profiling and chemopreventive potential of
Eucalyptus gomphocephala DC [ ]J]. Food Chem, 133(3) .
1017-1024.

BENOUADAH N, PRANOVICH A, ALIOUCHE D, et al.,
2018. Analysis of extractives from Pinus halepensis and
Eucalyptus camaldulensis as predominant trees in Algeria
[ J]. Holzforschung, 72(2) ; 97-104.

BENYAHIA S, BENAYACHE S, BENAYACHE F, et al.,
2004. Isolation from Fucalyptus occidentalis and identification
of a new kaempferol derivative that induces apoptosis in human
myeloid leukemia cells [J]. J Nat Prod, 67(4) . 527-531.

BHUYAN DJ, VUONG QV, BOND DR, et al., 2018.
FEucalyptus microcorys leaf extract derived HPLC-fraction
reduces the viability of mia paca-2 cells by inducing
apoptosis and arresting cell cycle [ J ]. Biomed
Pharmacotherapy, 105; 449-460.

BOULEKBACHE MAKHLOUF L, MEUDEC E, MAZAURIC
JP, et al., 2013. Qualitative and semi-quantitative analysis
of phenolics in FEucalyptus globulus leaves by high-
performance liquid chromatography coupled with diode array
detection and electrospray ionisation mass spectrometry
[J]. Phytochem Analy, 24(2) . 162-170.

CHATTOPADHYAY D, ARUNACHALAM G, MANDAL AB,
et al., 2002. Antimicrobial and anti-inflammatory activity of
folklore:  Mallotus  peltatus  leaf [T]. ]
Ethnopharmacol , 82(2-3) . 229-237.

CHEN B, 2002. Study on a ctive constituents of fruit of
Eucalyptus globules [ D]. Shanghai; The Second Military
Medical University. [ BFX®, 2002. #5923 Ml 4 0 BF
¢ [D]. i BB

CHEN HZ, HUANG JS, WANG JL, et al., 2015. Total

polyphenol and antioxidant activities of ‘ Guanglin No.9’

extract

eucalyptus leaves from different months [ J]. Sci Technol
Food Ind, 34(17): 56-59. [ BRiftH, i, £R5E,
&, 2013, AT K 9 57 ket HLER W B & i
PUAMIRPERTSE (1], Bl TR, 34(17) : 56-59.]
CHEN YJ, WANG JJ, OU YW, et al., 2014. Cellular
antioxidant activities of polyphenols isolated from Eucalyptus
leaves ( Eucalyptus grandis x Eucalyptus urophylla G1.9)

[J].J Funct Foods, 7. 737-745.

CHEN YQ, LI W, CHEN HZ, et al., 2016. The isolation and
purification of compounds from Eucalyptus leaves and their
antioxidant activity [ J]. Eucalypt Sci Technol, 33(2) : 25—
32. [Brast, 2, BRLEE, 2%, 2016. et Hra b or
B RHHU AR PERIBE ST [J]. MeMRHL, 33(2)
25-32.]

DOMINGUES RMA, OLIVEIRA ELG, FREIRE CSR, et al.,
2012. Supercritical fluid extraction of Eucalyptus globulus
bark — a promising approach for triterpenoid production
[J]. Int J Mol Sci, 13(6) : 7648-7662.

DOMINGUES RMA, SOUSA GDA, FREIRE CSR, et al.,
2010. Eucalyptus globulus biomass residues from pulping
industry as a source of high value triterpenic compounds
[J]. Ind Crop Prod, 31(1): 65-70.

DOMINGUES RMA, SOUSA GDA, SILVA CM, et al.,
2011. High value triterpenic compounds from the outer barks
of several Eucalyptus species cultivated in Brazil and in
Portugal [J]. Ind Crop Prod, 33(1) . 158-164.

ELAISSI A, MEDINI H, SIMMONDS M, et al., 201l
Variation in volatile leaf oils of seven Eucalyptus species
harvested from Zerniza Arboreta ( Tunisia) [ J]. Chem
Biodivers, 8(2): 362-372.

FENG J, ZHANG P, CHEN XX, et al., 2011. PI3K and ERK/
Nrf2 pathways are involved in oleanolic acid-induced heme
oxygenase-1 expression in rat vascular smooth muscle cells
[J]. J Cell Biochem, 112(6): 1524-1531.

FU WW, ZHAO CJ, PEI YP, et al., 2003. Chemical
constituents and biological activities of Eucalyptus [ J].
Drugs Clinic, 18(2): 51-58. [’ﬁ')‘(ﬂ, B, EEH,
45, 2003. tZEAEMI LA S AR IS TE (0], AN EE
Zy(KYZ ) , 18(2): 51-58.]

GAO X, 2017. Extraction and analysis of effective components
from Eucalyptus [ D]. Nanning: Guangxi University. [ =¥,
2017. BEGHMATRUR T BB b [D]. BT )7
PN

GU 7ZB, YAN L, XU YX, et al., 2001. Studies on chemical
constituents of Eucalyptus camaldulensis  var. pendula
[J]. Chin Trad Herb Drugs, (4): 12—-13. [ iiEE, E#&,
T8, 5%, 2001. FRORHRIL A S [J]. e
25, (4): 12-13.]

GUAN XF, GUO QY, HUANG X]J, et al., 2015. A new
flavonoid glycoside from leaves of FEucalyptus robusta
[J]. Chin J Chin Mat Med, 40(24) : 4868-4872. [ & 7is#%,
FAEI, BERA, &, 2015, M o —AN 7 Y S R T
[J]. thEh 7%k, 40(24) ; 4868-4872.]

GUIMARAES R, BARROS L, CARVALHO AM, et al.,
2009. Aromatic plants as a source of important
phytochemicals: vitamins, sugars and fatty acids in cistus
ladanifer, cupressus lusitanica and Eucalyptus gunnii leaves
[J]. Ind Crop Prod, 30(3): 427-430.

GULLON B, MUNIZ-MOURO A, LU-CHAU TA, et al.,
2019. Green approaches for the extraction of antioxidants
from Eucalyptus leaves [J]. Ind Crop Prod, 138. 111473.

HAKKI Z, CAO B, HESKES AM et al., 2010. Synthesis of the
monoterpenoid esters cypellocarpin ¢ and cuniloside b and
evidence for their widespread occurrence in Eucalyptus
[J]. Carbohyd Res, 345(14) . 2079-2084.

HE YS, ZHANG JD, 2007. Progress on chemical constituents



4 P55 s KR AR AR R A o R 2 B W A0 5 O 541

and pharmacological effects of Eucalyptus [ J]. Prog Veter
Med, 28(7): 98-101. [ fafits, FKAKZR, 2007. #etfe s
IR A WP LR [J]. Sh Bt g, 28(7) .
98-101. ]

HUANG BS, 2013. Chemical composition, antimicrobial and
antioxidative properties from leaves of Eucalyptus growing in
Guangdong [ D ]. Guangzhou: Guangdong Pharm
University. [ B4, 2013, 7 AR R 1027 53 S AT
WHTAATETEDITE [D]. 7M. R 2558 ]

HUANG GH, TANG B, TANG K, et al., 2014. Isoquercitrin
inhibits the progression of liver cancer in vivo and in vitro via
the MAPK signalling pathway [ J]. Oncol Rep, 31(5):
2377-2384.

IBRAHIM M, AMBREEN S, HUSSAIN A, et al., 2014.
Phytochemical investigation on FEucalyptus globulus Labill
[J]. Asian J Chem, 26(4): 1011-1014.

JIANG Y, XIE KP, HUO HN, et al., 2013. Inhibitory effect of
luteolin on the angiogenesis of chick chorioallantoic membrane
and invasion of breast cancer cells via downregulation of AEG-
1 and MMP-2 [J]. Acta Physiol Sin, 65(5): 513-518. [ %&
o, MG, LR, 45, 2013, RBEFE T AEG-1 Al
MMP-2 R A8 A B AL Bt ds 20 L {2 2 F) 0 i =
A LT AR, 65(5) : 513-518. ]

KAHLA Y, ZOUARI-BOUASSIDA K, REZGUI F, et al.,
2017. Efficacy of Eucalyptus cinerea as a source of bioactive
compounds for curative biocontrol of crown gall caused by
agrobacterium tumefaciens strain B6 [ J]. Biomed Res Int,
2017 9308063.

LEE Y, SONG YP, KIM Y, et al., 2009. AMP kinase/
cyclooxygenase-2  pathway regulates proliferation and
apoptosis of cancer cells treated with quercetin [ J]. Exp Mol
Med, 41(3) . 201-207.

LEE YK, HWANG JT, KWON DY, et al., 2010. Induction of
apoptosis by quercetin is mediated through AMPKa1/ASK1/
p38 pathway [J]. Cancer Lett, 292(2) ; 228-236.

LEI QC, 2017. Study on the bioactivities and active constituents
of Eucalyptus globulus leaves [ D ]. Hangzhou:; Zhejiang
Gongshang University. [ F5J0 %, 2017. $EA% 0 09440 6 1
FAEPER ST [D]. AU . WL TR K. ]

LI JJ, XU HH, 2014. Isolation, structural ldentification and
bioactivity of chemical constituents from the bark of
Eucalyptus exserta F. Muell [ J]. Nat Prod Res Dev, 26(9) .
1345-1349. [ Z=ffh, BRIOLIL, 2014, PR SR Bz fh 2% 1
IR S AR TR YERIESE ()] R IER S
FFK, 26(9) : 1345-1349.]

LI W, 2015. Research advances on phloroglucinol derivatives in
plants of Eucalyptus L. Heritier [ J]. Chin Trad Herb Drugs,
46(23) : 3592-3604. [ 25415, 2015, FJg ka4 b E) 4% = %)
TPEIRBTFEIERE [1]. "hE2Y, 46(23) : 3592-3604. ]

LIANG QS, WEI JX, 1985. Research progress on chemical and
physiological active components of Eucalyptus [ J]. Eucalypt
Sci Technol, (2): 25-46. [ BEPE%%, BLSEHr, 1985. 4@
e Py B A BRI PR o O BIF TS R (0] R )
i, (2):25-46.]

LIU H, FENG MY, YU Q, et al., 2018. Formyl phloroglucinol
meroterpenoids  from  eucalyptus  tereticornis and  their
bioactivities [ J]. Tetrahedron, 74(13) : 1540—1545.

LIU YM, 2004. Studies on chemical constituents of fruit of
Eucalyptus globules and its quality control [ D ]. Shanghai .

The Second Military Medical University. [ XI|EHB], 2004. ¥
MRS Ao R B R T 5E [ D], Bl 5 — %
K25 3 Hr7. ]

LIU YM, CAI YF, WU YT, et al., 2004. Study on the essential
oil from the fruit of Fucalyptus globulus lLabill. and E.
robusta smith by GC-MS [J]. Chin J Pharm Anal, 24(1):
24-26. [ XKW, Seil, R EH, 45, 2004. GC-MS Xf
WERG SRS MOR MR SR S R M AW SE (0], 25900 i
Jeik . 24(1): 24-26.

MA ZC, HONG Q, WANG YG, et al., 2010a. Ferulic acid
protects human umbilical vein endothelial cells from radiation
induced oxidative stress by phosphatidylinositol 3-kinase and
extracellular signal-regulated kinase pathways [ J]. Biol
Pharm Bull, 33(1): 29-34.

MA ZC, HONG Q, WANG YG, et al., 2010b. Ferulic acid
attenuates adhesion molecule expression in gamma-radiated
human umbilical vascular endothelial cells [ J]. Biol Pharm
Bull, 33(5). 752-758.

NIKBAKHT MR, RAHIMI-NASRABADI M, AHMADI F, et
al., 2015. The chemical composition and in wvitro antifungal
activities of essential oils of five Fucalyptus species [ J]. ]
Essent Oil Bear Plant, 18(3): 666—677.

OKBA MM, GEDAILY RAE, ASH RM, 2017. UPLC-PDA-
ESI-qTOF-MS profiling and potent anti-HSV-II activity of
Eucalyptus sideroxylon leaves [ J]. J Chromatogr B, 1068 -
1069 335-342.

OSAWA K, YASUDA H, MORITA H, et al., 1996.
Macrocarpals H, I, and J from the leaves of FEucalyptus
globulus [J]. J Nat Prod, 59(9) . 823-827.

PAN M, LEI Q, ZANG N, et al., 2019. A strategy based on
GC-MS/MS, UPLC-MS/MS and virtual molecular docking
for analysis and prediction of bioactive compounds in
Eucalyptus  globulus leaves [ J ]. Int J Mol Sei,
20(16) ; 3875.

PARK B, HWANG E, SEO SA, et al., 2018. Fucalyptus
globulus extract protects against UVB-induced photoaging by
enhancing collagen synthesis via regulation of TGF-3/Smad
signals and attenuation of AP-1 [J]. Arch Biochem Biophys,
637(1): 31-39.

PARREIRA P, SOARES BIG, FREIRE SR, et al., 2017.
Eucalyptus spp. outer bark extracts inhibit helicobacter pylori
growth: in wvitro studies ( Article) [J]. Ind Crop Prod,
207-214.

PAVLOVA LV, PLATONOV IA, NIKITCHENKO NV, et al.,
2017. Extraction of biologically active compounds from
Eucalyptus ( Eucalypti viminalis Labill) leaves by subcritical
water and water-ethanol mixtures [ J]. Russ J Phys Chem B,
11(7) : 1129-1143.

PHAM TA, HU XL, HUANG X], et al., 2019. Phloroglucinols
with immunosuppressive activities from the fruits of
Eucalyptus globulus [J]. J Nat Prod, 82(4) : 859-869.

PUIG CG, REIGOSA MJ, VALENTAO P, et al., 2018.
Unravelling the bioherbicide potential of Eucalyptus globulus
Labill; biochemistry and effects of its aqueous extract
[J]. PLoS ONE, 13(2): 19-28.

QIN GW, XU RS, 1986. Studies on chemical constituents of
FEucalyptus grandis-isolation and identification of phenol B
and other components of Eucalyptus grandis [ J]. Acta Chim

Sin, 44(2) . 151-156. [ ZEAf, T4z, 1986. Ktttk



542 OO0 M W

42 %

ST O BIE 5 — K Al By & R0 A3 1Y 40 B R
[J]. fe2fsidiz, 44(2) : 151-156.]

RODRIGUES VH, DE MELO MMR, PORTUGAL 1, et al.,
2018. Extraction of FEucalyptus leaves using solvents of
distinet polarity cluster analysis and extracts characterization
[J]. J Supercrit Fluid, 135; 263-274.

SABRY OM, SABRY MO, EI-SONBATY et al., 2021. In-vivo
and in-silico studies of Eucalyptus kino polyphenolics:;
outstanding activity in quenching solid liver tumors through
inhibition of MMP-9 and TGF-B gene expression [ J]. Nat
Prod Res, DOIT; 10.1080/14786419.2021.1961254

SHEN ZB, XU JP, 1987. Studies on chemical constituents of
Eucalyptus citri leaves ( second report )-isolation and
identification of flavonoids [ J]. Chem Ind For Prod, (2):
29-35. [WLIRIR, TREF, 1987 Frigeti it fb v ik 5
() -EERe S s sEE (1], ok 5T
Ak, (2):29-35.]

SHEN ZB, YU QZ, 1986. Study on chemical constituents of
Eucalyptus citri leaves (first report) [J]. Chem Ind For
Prod, (3):30-33. [TRJEFR, BRI, 1986. Frigekicnt1k
FHOIIE () [1]. A 5 Tl (3): 30-33.]

SILVERIO FO, BARBOSA LCA, FIDENCIO PH, et al.,
2011. Evaluation of chemical composition of Eucalyptus wood
extracts after different storage times wusing principal
component analysis [ J]. J Wood Chem Technol, 31(1):
26-41.

SOLMAZ S, ADAN GOKBULUT A, CINCIN B, et al.,
2014. Therapeutic potential of apigenin, a plant flavonoid,
for imatinib-sensitive and resistant chronic myeloid leukemia
cells [J]. Nutr Cancer, 66(4) : 599-612.

SONG YF, WANG BL, YU Q, et al., 1984. Extraction of
flavonoids from Eucalyptus leaves and its application in
agriculture [ J]. Chem Ind For Prod, (2): 19-28. [ Rk
J5, B2 AT, SF, 1984, R I b B 2 ) S ERU
HAegolh ERRIA (1], M=z 5 Tk, (2) 2 19-28.]

STEINKAMP-FENSKE K, BOLLINGER L, LLER NV, et al.,
2007. Ursolic acid from the chinese herb danshen ( Salvia
miltiorrhiza 1..) upregulates eNOS and downregulates nox4
expression in human endothelial cells [ J]. Atherosclerosis,
195(1) ; elO4—elll.

TANG W], ZHOU JF, LI XN, et al., 2006. Study on the
chemical components in leaf essential oil of FEucalyptus
robusta [J].J Anal Sci, 22(2) . 182-186. [ {4, 25
W, ZEIGE T, 45, 2006, RIHEHAE R A1 7 U F ST
[J]. e Hrkasediz, 22(2) : 182-186. ]

TANG Y, LI W, 2015. Research advances on chemical
constituents of Fucalyptus globulus and their pharmacological
activities [ J ]. Chin Trad Herb Drugs, 46 (6). 923 -
931. [z, 6, 2015, kA 16 A e od B 25 FE Ak
WIFEENE [J]. th2y, 46(6) : 923-931. ]

TIAN LW, XU M, LI Y, 2012. Phenolic compounds from the
branches of Eucalyptus maideni [ J]. Chem Biodivers, 9(1) .
123-130.

TSIRI D, ALIGIANNIS N, GRAIKOU K, et al., 2008.

Triterpenoids from Eucalyptus camaldulensis Dehnh. tissue
cultures [ J]. Helv Chim Acta, 91(11): 2110-2114.

VUONG QV, CHALMERS AC, JYOTI BHUYAN D, et al.,
2015. Botanical, phytochemical, and anticancer properties
of the Eucalyptus species [ J]. Chem Biodivers, 12(6) .
907-924.

WANG C, YANG J, ZHAO P, et al., 2014. Chemical
constituents from Eucalyptus citriodora Hook leaves and their
glucose transporter 4 translocation activities [ J]. Bioorg Med
Chem Lett, 24(14) : 3096-3099.

WANG J, XU JJ, QIAO W, et al., 2016. Chemical constituents
from fruits of Eucalyptus globulus [J]. Chin Trad Herb
Drugs, 47(24) : 4336-4339. [ T4, Wik, v 1, %,
2016. Wik R 5L AL BT [T]. Th B2y, 47(24) .
4336-4339.]

WANG Y, 2012. Studies on the chemical and bioactive
constituents from the fruits of FKucalyptus globulus [ D ].
Shanghai; East China normal Univercity. [ £3, 2012. Ff24
WEHR A E oy S WS EOE S [ D], L. B
IR, ]

WANG YF, WANG XH, ZHU YT, et al., 2005. Inhibitory
effect of rutin on influenza a virus [ J]. Chin Arch Trund
Chin Med, (5): 827. [ EHi357, EHtE, RTM, %,
2005. T % FUB R A AR RSB BT T [J]. g
HEEZET], (5): 827.]

XAVIER L, FREIRE MS, VIDAL-TATO I,et al., 2014. Aqueous
two-phase systems for the extraction of phenolic compounds
from eucalyptus ( Eucalyptus globulus) wood industrial wastes
[J]. J Chem Technol Biot, 89(11): 1772-1778.

XIAO SR, CHEN XX, CHEN Y], et al., 2012. Research
progress in antioxidant activities of FEucalyptus leaves
[J]. Technol Food Ind, 33(14): 396-399. [ /58, BT
T, MRS, 45, 2012, HeM-Pre AL PE IR sE kR [J]. &
fn TR, 33(14) : 396-399.]

XIE XY, LIU HT, ZHANG ], et al., 2011. Study on the
antioxidative activity of gallic acid in vitro [J]. J Chongqing
Med Univ, 36(3): 319-322. [#flBEHe, XIutd, ok,
85, 2011, BE TSR BT [J]. ERER
RE2ZAR, 36(3) : 319-322.]

ZHANG GJ, YANG YY, ZHANG SY, et al., 2014. Research
on chemical composition of lanan [J]. W J Trad Chin Med,
(9): 162-165. [5K)"fh, W25, dkEFlE, 45, 2014. 1
HeAbA g (1], Pk ER 2, (9) @ 162-165.]

ZHENG SD, FANG H, LIU JF, 2021. Study on chemical
constituents and bioactivities from Eucalyptus globulus
[J]. Med Res, 5: 210007

ZHOU GH, ZHU XA, LIU YH, et al., 2015. Effects of ethanol
extracts from Eucalyptus leaves on uric acid metabolism of
hogs [J]. Guangdong Agric Sci, 42(22) ; 92-96. [ J& [E¥%E,
R, XINEE, &, 2015. FintEESR YT E LA P IR
AR AE R BFSE [J]. T ARRM R, 42(22):
92-96. ]

(HRfEHE F #)

Z 3T B3R5 B AR F B 24 ( http ://www.guihaia—journal.com/ ch/reader/ create_pdf.aspx? file_no=
220205&flag = 1&journal _id = gxzw&year_id =2022) &,



