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W OE: MAEMMBRREGEE, BAMKRRAERGRAFHENEARL Vetiveria zizanioides
(L.) Nash AR AR Z B FM., XFHANET ERE FIEL MRS ORI B 7 =B EMER,
FIART HEBEL MM, RMERT LA =AM Chilo suppressalis (Walker) 533 F R
#9351 FEAE A . K& B Coptotermes formosanus Shiraki 5 & $L49 IR B AERAE A . SFELA # K
2 Macrotermes barneyi Light 5 89 &ZXAE R, xT/KAGEAE % E Rhizoctorzia solani. & & F I &
# Calletotrichum musae 5 % A A H Ao & &7 3@ Staphylococcus aureus Rosenbach = %4
WA A E M, VARST I Chenopodium album L.. W3 Ambrosia artemisiifolia L.5 & U223
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Research progress on extraction, separation and agro-bioactivities of

volatile substances in Vetiveria zizanioides (L..) Nash
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Abstract: With the recent advances in the field of botanical pesticides, more effort has been devoted to
the study of Vetiveria zizanioides (L.) Nash which exhibited excellent agricultural activity. The
extraction and separation methods and the structures of odor substances in V. zizanioides have been
reviewed. Then, it summarized the trapping effect of the volatile compounds against pyralidae, such as
Chilo suppressalis(Walker), the avoidant and antifeedant effect against termite, such as Coptotermes
formosanus Shiraki, and the toxic effect against ticks, such as Macrotermes barneyi Light; the
rebacteriostatic activity against various bacteria, such as Rhizoctorzia solani, Calletotrichum musae and
Staphylococcus aureus Rosenbach and the herbicidal activity against common weeds, such as

Chenopodium album L. and Ambrosia artemisiifolia L.. The chemical and biological synthesis routes of
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nootkatone, the active ingredient of V. zizanioides, have also been reviewed. This review will contribute

to the further application of V. zizanioides in the field of botanical pesticide development.

Keywords: botanical pesticides; Vetiveria zizanioides; active ingredient; extraction and separation;

agro-bioactivity; nootkatone; research progress
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AR R EY . 1997 4, FEAEIHEER 5 A
T 7 A R Ak 2 R i T IR i, e
26 FiA Ry, JLT A B et 2w A R
H S BREIAMEY 7, HEEER 19.03%.

(6) @)
B 1 FREPEENSESHKEMER

Scheme 1 The main odor substances in V. zizanioides
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Scheme 2 Core skeleton of cadinane sesquiterpenoidnene
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EX3 FREFETEMMGEEFIERIHUFERR
Scheme 3 Chemical structural formula of the main cadinane
sesquiterpenoidnene composition in V. zizanioides
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Table 1 The content and chemical structural formula of main compounds in V. zizanioides

ank T (R EX IV R g5k EE BTN
Compound classification Content/% Name and number Structural formula Literature cited
J& AP Hydrocarbon 17~28 a-vetivenene (19) [13]
compounds
[-vetispirene (20) [13]
o-amorphene (21) \/ [13]
khusimene (22) [13]
I 24k %) Ketone compounds 9~14 a-vetivone (1) [7,14]
=
p-vetivone (2) [7,14]
khusimone (3) [8, 14]
5251k &%) Ester compounds AHi5E Indeter-minacy (E)-methyl isovalencenate (23) [15]
methyl khusenate (24) [15]
methyl 2-epi-ziza- 6(13)-en-12-oate [15]
(25
BRI A Acid compounds AHi5E Indeter-minacy zizanoic acid (26) [16]

isohusenic acid (27) [16]

2 EREDELMRSHIEER Ry, BHA— e AR ESE, gk, ik
. MR BRI IR REURIER % . E IR
R GV RIR M LZRIY, RMEY e8], FHREN BRI IR £ FhE B 5

e R mh ZAR S 2 4R A R 7 BEAMEM (B 1.
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Scheme 4 The structural formula of nootkatone
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Fig. 1 The insecticidal effect in V. zizanioides
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spp.~ EMAFEVDITIRE Salmonella paratiphy F1HT i
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PR X B an th & R Aspergillus sp.
JK %5 Botrytis cinerea~ % Phytophthora “5FEY)IH
JRECEEY. B B YRTE Trichophyton sp " f15 %
J& Penicillium sp M #8EA BRI HIER .
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Table 2 Inhibition of vetiver extract on plant

pathogenic fungi'*!

ECs¢/(mg/mL)
TR ECY) LR LEETEE)

PE extracts EA extracts

PRV R
Test plant fungus

LN ER T

Rhizoctorzia solani 1.844 3.470
Calflﬁrfﬁﬁfme 33.369 8.094
Gl(jlfjl%j%jfgﬁate 5.824 6.607
Fusf’?griﬁoiﬁogrium 31774 8.036
i 24.640 169.209

Alternaria solani
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Mao WKL, fE—EKRE T, HRE
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Scheme 5 The stereoselective total synthesis of racemic nootkatone™*”
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Scheme 6 Nocalone synthesis using f-pinene as starting material via ozonolysis®”
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a: Mg, THF, C,H,CI
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) AcOH, NaOAc
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Scheme 7 Nootkatone synthesis from S-pinene
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Scheme 8 One-Pot synthesis of (+)-nootkatone via dark singlet oxygenation of valencene®™”
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Scheme 9  Selective enzymatic synthesis of the nootkatone!™!
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