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(Bioactivities of essential oil from Litsea cubeba mature fruits against herbal pests)
vavtnsneaes:  eeaws quisavs defin a7
Joomen: wasauigy wlena Jafio a7,
Fedun eIt danim a.
AT Uy defin a7
fomtl uéudy dafim .
Abstract

Research on May Chang essential oil (Litsea cubeba) were conducted with Cigarette
beetle (Lasioderma serricorne (F.)) and Drugstore beetle (Stegobium paniceum (L.)) adults
under laboratory conditions at Postharvest and Processing Research and Development Office
during October 2011 to September 2013. The mature fruits of L. cubeba were collected
from Chiang Rai province, Thailand and the essential oil were extracted by water distillation
and analyzed by GC-MS. Total 10 compounds from L. cubeba oil were E-citral (49.99%), Z-
citral (35.2%), D-limonene (1.95%), Bicyclo (3.1.0) hex-2-ene, 4-methyl-1-(-methylethyl)
(1.75%), L-linalool (1%), 6-Octenal,3,7-dimethyl (1%), Beta-myrcene (0.7%), Geraniol (0.63%),
1,8-cineole (0.53%) and (1R)-2,6,6 -Trimethylbiciclo (3.1.1) het-2-ene (0.41%). The LCs, of L.
serricorne and S. paniceum adults at 6 h were 1.9, 1.2 uL/cm?and 1.6, 0.8 uL/cm?at 24 h by
contact toxicity on filter paper, respectively. In fumigation trail, LCsy of L. serricorne and S.
paniceum adults at 24 h were >242, 3.3 pL/L and 129.9, 2.9 pL/L in air at 48 h after
exposure respectively. At the highest concentration (0.63 uL/cm?) on repellency assays, L.
cubeba oil were not completely repel to L. serricorne and S. paniceum adults. Percent
repellency (PR) of both insect species was 69.7 and 78.4%. In addition, the efficiency of L.
cubeba oil in order to preserve the quality and quantity of coriander seeds (Coriandrum
sativum L.) were investigated by coating on coriander seeds at different times. The results
have shown that the L. cubeba oil could not control the adults of L. serricorne whilst, S.
paniceum adults were highly susceptible. Furthermore, effectiveness of L. cubeba oil to F;
(Filial 1; the first filial generation of offspring) progeny production of L. serricorne and S.

paniceum were found that L. cubeba oil were reduced F; progeny production at 30 and



40% after 1 hour exposure for L. serricorne whereas at 20, 30, 40% after 1 hour and 40%

after 1 week exposure for S. paniceum.
Keywords; essential oil, Litsea cubeba, Lasioderma serricorne, Stegobium paniceum
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vdamiAuRgasuUsUnARnaINYRS SErinaieunaa 2554 fa fugneu 2556 Tnenuansdfny
Tudhsiumevssimengladfusiuag 10 ¥iin Ao Ecitral (49.99 %) Z-citral (35.2 %) D-limonene
(1.95%), Bicyclo (3.1.0) hex-2-ene, d-methyl-1-(-methylethyl) (1.75%), L-linalool (1%), 6-
Octenal,3,7-dimethyl (1%), Beta-myrcene (0.7%), Geraniol (0.63%), 1,8-cineole (0.53%) wag
(1R)-2,6,6, Trimethylbiciclo (3.1.1) het-2-ene (0.41%) Audwy wazdmsunisnaaesnsldiini
wenszenzlaidiuluansduianouoneguiasuenayulnsnudn den LC 5 7i 6 Hlus whiu 1.9
Way 1.6 UAR./AT.94. 4as LC 5 71 24 99109 Wiy 1.2 uaz 0.8 uAa./ns.93. AmUseu dmsuns
naaoulunaiduassue LC 5 91 24 $alus wihdu > 242 uay 3.3 uAa/a. uag LC 5 91 48 dalus
Wi 129.9 uaz 2.9 uAa./a.mudiiu Tudmvenisliidunessevenyladdulunmaduansldde
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Wunawnnin 10 3 LLé’aﬁmsmmuLLazﬂaaﬁ’uUizmﬂst,mmﬁwuiuwamﬁmmqmsmwm
wlanfouldansauuas Wy sounluneama (Organophosphate), lwinesa (Pyrethoid), @133u
wifialuslas (Methyl bromide) wag anssuwesiiu (Phosphine) dsmsldansenuuaamantl vnands
anansovikiadinenumuniunnldeddigndesasmunzay  sgradulunsalvesanssunes
Hufinuuduiasnmaneituiianunsaadtennudunuld Bell wag Wilson, 1995 Chaudhry,
1995)  usnaniuanssufialusluddiinasdoanimmndon Tnenuinanssurdniaunsaviansdu
Tolguwaslan (Ozone depletion) (TEAP, 2000) S nfuegredeiazdosimstmunusunanisld
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metabolites) #ildaindia lddrenduaisatnainiiv (Crude extract) way Widunmeuszine
(Essential oils) viiafifoglufivdadudnmaiennilsfinsthunudnsasiildansssumfmendld
Tufrdndngity e?famﬂ%’miLwdwﬁaﬂmmﬁmﬂﬁiﬂﬁwawgﬂLLUU WU @139uNas (Insecticide), a1sla
uuas (Repellant), asasluad (Attractant), anstfudannsiu (Antifeedant) Hudu (Shaaya et al,
1997) Tnefl Rajendran et al. (2008) wui1 Jansafnanfiwannnit 75 afia awnsathuldlunis
Uosiuuarminuuasfnsuanuainunsla

aulng Dudsdildansssudveiildnnfinvdodn Tnefnadedinusesiuresuywdlia
wduomsuazensnwilsn lusswiemaduinwagdlnsmardanunsofeeudeneldnnuuag
vimaﬂjﬁme‘i’iaﬁmyﬂmﬁugﬂﬁqmsﬂmaLLmawga%’wmmL?wmaﬁ’jaﬁm@mmwLLazU%mmeﬁuaﬂwq
un fida uazan (2531) wulusasidwhansalnsuaziaieana  (ninlne, NSy, nuwg,
Sumime, ouwe, Bnsuazvann) teun weaudls, UBNEGY, frenadlnauavdeailudes
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dunnudnglfasslumstestuida  uenandfenunsaiieieduingiierud 2712 MHz
seundsey 420 o6 Hunan 60 Fundl daunasiinildusldannsafdald 100 Wesidud (5h
Y LazAg 2555)

wenayulng (Drugstore beetle; Stegobium paniceum (L.)) LfJuLLuaﬁﬁmgwﬁﬂﬂﬁiLﬁULﬁalﬁ
fuvdsonvansviin wu utls vunth Jonnudn ewnsdnd auulwsuaziaiouna wagdanunsn
MAUNAAAUNANY) LU VULNE W0 LLazéhashwmﬂﬁagﬂuﬁﬁﬁﬁmeﬁ uananigsanusanuls
TuFwasuniisu

nela¥dy (Litsea cubeba (Lour) Persoon) Wulsifudusuadniianansanuldimnaia
vosUsewalny (Ko et al. 2009) wazarunsanulalunatsuseing wu Sium (Yang et al,, 2010) 3u

(Si et al, 2012) Buile (Saikia et al, 2013) Boaw (Bighelli et al, 2005) fvwdatamsathai



vodly, non waznasldilugaulng swdsansaiwaiigninadaiuesssmedaeisnisndy
faoth  aisuneussmedldannsndundudunalundesosivdaieny ay  gmdes
CELRGADRY LLaz‘ﬁf‘hﬁ’ﬁgmmmﬂmﬂﬁﬂumsﬂmﬁ’uuazﬁﬁmmm WU 89 (Noosidum et al., 2008)
Frsarednnlng, weautls (Ko et al, 2009) warldifounos (Park et al, 2007) sy uenaniish
WudwﬁqwéiuﬂWiﬁugaL%aﬁﬁ (Gogoi et al., 1997; Yang et al., 2010) wazuupiiise (Wang and Liu,
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1. madesetuiuiamuazmsatmiiueussme

wiasilineaoulun$iild 2 oin Ao MufuTovomenayulns wasuonsngu Yimaides
vegneiuglulvauimlosldwdadintlve  wasuland  Wuunadsownsnwadu  wasUadiereioe
nszawiuRTlsTEUIsaImMALaziAuligamgiviesaunseiadudidufoudiniunltlunsmaass
TnesufiuToresusasia 2 ¥ia fiumaaeuasiienglaiiu 1 dUai

uagnuoanyladfugniivinaniuiilasimsanifaumininnensiige aunsesed s Ty
Unwou suavherug sunales Swiadese thifuvenssmensladiuargnatalasBmandu
futh fauditefivarudeme Wl 2553 Taethifunonssmenyladfuildazgniiulugifugumnd
10-15 °C ifigltlunsvnaesndasely dwsuiiedtmssnilidnedanudsds BK 263502 (Voucher
specimens) axgnifvinwliiffis AarifivadTuss nsuinnanuns ngummamuns

M iesUssneuvesansidluitunenssmengladduinm g nses
GC-MS (Agilent model 6890N (GC) and 5973 (MS)) vasviasufjifin1snans WUszinelng) §1iin loy
ldmeduiinlan3vila DB-5MS wusmgudnataniely 0.25 wWns 817 30 WAT LAZANUNUIVEY
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Malgl 100 peAgAdvd NIRINTUTNNYN 3 dernala/ufiauld 120 asrwadua wazAsegT
aouvnfiiidunan 10 w1 wasiiy 2 ssmwwawsa/uiaule 134 asrwaldea wasiiy 5 9961
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wadua/unil aulsgamgianiineds 240 sarwalded warAsigaumiil 15 unil
MAA13M0E74 (Injector) Uag FINTI3IA (Detector) Alumillin 280 esrnwaTea
wagldinedideududim (Carrier gas) 8nsinisiva 1 Jadans/uil lussuu spit less wlinvosans

sewmgazgniUTguisuiugudeyaiileglu MS (Mass spectrum)
2. Bnsieenuduiivweahiuveussmensladiusoutasdngayulng

2.1. WnsduNalaenenaTasuunIzAIEnTes (Contact toxicity on filter paper)
nsveaeuUsans amussiuneussneaylasiy Atguslunsduassuuasie
Fufuisveenayulnsuarienendu Ynhstunyladduazangluionuea RseduaIddy 0.25,
0.5, 1, 2 uay 4 Wodlus (Whiu 0.16, 0.32, 0.64, 1.27 uar 2.54 UAR./AT.94.) NeAUITUMEN
suvenzladuiszdunndudusiequunsgaiunses whatman wed 1 flduraudnans 9
uAwng 9113 1000 lulasdns dusunssudsaiunu (Control) neaeniuea 1000 lulasdnsiiies
pg1aien Uasglinsemuwuisuszanu 10 U1 daziinszauiuaaysu9adluaiIua9ueIa UL
Faufate S1uu 20 fdh 5 B1/nsINs gnudeguunszatunsadlulsazauui ke Uar wia
mdwﬁgmﬁuawiaﬁqmmﬁ 3042 periwaLid inutudiius 7045 Wosidud vinmstufinuuasd

ANYLALLUAINITINNRIAINATNAABRIN 1, 2, 3, 4, 5, 6 hay 24 I

2.2 mmaaquémaq‘fﬁﬂummaﬁmamﬂﬂ%’é’u Tunsifuanssu (Fumigation toxicity)
difunenszmengladduludsunnfiuansnedude 0, 0.1, 0.5, 1, 15, 2, 4 uag 8 uPA.
WU 0, 3, 15, 30, 45, 60, 121 way 242 uAa./a ) ﬁﬂmmﬁauﬁ'uéfhLﬁmi’aﬁuawammgmmwaﬂ
ayulng vhnstudauisvesuasusazyla (20 F/an, 5 91/ n35us) ldasluvnuiusasluuay
veaisfunenssvensladdy UUNTEAYNTIVUIAEUHUAUGNANS 2 URRsNUTIN T UR
wegiald 5w wdenildnszanunsesasddinuanudansliadnndeuiulaningonis

Ay YINSUUTNLUANA18 WAL WIAINITINUAINAITNARDIN 3, 6,12, 24 LAy 48 T2l

2.3 neapugrisvenituneustinensladiulunisiluansld (Repellency test)
FnsmeaouguaniRlunslauaniunninisuthifunoussveny ladfufissiuany
WUdY 0.25, 0.5, 1, 1.5 waz 2 Wasidud (wiiu 0.08, 0.16, 0.32, 0.48 Lay 0.64 UAA./M5.9Y.) Fn
nNIzAuNITRUIAEUNIUANINaN 9 wuRiwns senilu 2 duwieiu Weudn Treatment (T)

way Control (O) AUUNTLANENIDMAAZEIN oAU UNDNSEEns lASAULAAZANULTUTUUY



AEAuUNTosEnTiTeuR1In Treatment (T) $1uau 500 lulasans d@wdn Control (C) Mendavi
avanpdslumsneaosiine tevuea sy 500 Tulasans udmnduInianseaunsesuulfsuas
AdludsUsvanas 10 U uazthnsymunsesis 2 d@uanUsenufudieaienny 1ansEaunsos
vuuui e Iedliuaslduasiimdenl3suau 20§/ 91, 5 91/ nssuTs awmsanansanuuie e
wavne 1 Paluadunan 5 Gi'j"ﬂmﬁwsﬁa;ﬂaﬁlﬁmﬁwmmmé’mwmﬂd (Percentage repulsion, PR)

(98U wazAnly, 2011)

9n31n15la (Percentage repulsion, PR) = N. /(N + N, )*¥100
T9e N, = UIULLTINUVLTNAenansazane

N, = FIUIULURTNUVUTNNNEARITNAADY

2.4 Waauqmémmﬁwﬁwamsmamlﬂ%féfuﬁﬁma@iaizaznmﬂmﬁu%’ﬂmﬁ%yulws

thadainTlvedwau 250 niuldadlugemanaiin aunm 14x22 1 Fwau 5 g udanian
ﬂqﬂﬁufwﬂwammamlﬂ%éfu fszduautudy 10%, 20%, 30% waz 40% lnenssuIsAIuAY
Ao Lovuea MnnsTAsvenassiuau 2500 lulasanssonnuitudu ranlialasUnuingauagiue
T Aelldsvhazanauste 20 wiit wlasdainTlneain 250 nSulkdusiuau 50 ndu $wwau 5
¥a Tdluraui vimsudesiudufovesenenguuaztonayulnslurisnaiunnmsiulagydes
ﬁaﬁmf&maumaﬂLwiawﬁwé’amﬂﬁﬂqﬂﬁwﬁwamsmamﬂﬂ%ﬁu 14lus, 1,2, 3 uay 4 &Uav
ndsanvassnsaduriaaismnanidunal 3 Yuwdr dduduiseenanvianeeesimuaiaziiu

wanrnTlvemaniuliluvisuiifiguungivewiiodndnsnissonvesdiiuissugnsely
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a

NNNITVNADIINNUNIINARBILUY CRD 31 5 91 Ineinssuigaiuauynnssuds mndeyad
gnsnsmglunssuiSaivauannnit 510 wWesiduddeyagatuazdesinmiesidudnisnei

wia3slagld Abbott’s formula (abbott, 1925) Aeufiteyaazgnitasiey Variance (ANOVA) Tagld

'
a

lUsunsd R (R Core Team, 2012) AlLadgusazn1snaaes aggnilseuiieulagds Turkey Test 7
JEAUANILTRNU P = 0.05 dmSuan L s, wag LCo zgnauiailagldlusunsy POLO-PLUS 1iastu

2.0 (LeOra Software, Petaluma, CA, USA)
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Fynfegluiniuneussmvengladduiivihnsatinanuagniiivain

Y

1. NANSHATILVAITEN

NANISILASIEAATEN

€

[

FuaTIgYY Bnelles iy wumiﬁﬁagﬁgwm 10 ¥in tngansdfyiinuiindy
Sugiufl 1 fe E-citral (Bndefte citral A %38 geranial) Taemu 49.99 % wavdusu 2 fe Z-citral (Bn
Fafe citral B 1130 neral) i1 35.2 % Feansdfaic 2 viadermulutiinasnnidleiieuiuansddty
giadufinudn 7 afla Ao D-limonene (1.95%), Bicyclo(3.1.0) hex-2-ene, 4-methyl-1-(-
methylethyl) (1.75%), L-linalool (1%), 6-Octenal,3,7-dimethyl (1%), Beta-myrcene (0.7%),
Geraniol (0.63%), 1,8-cineole (0.53%) wag (1R)-2,6,6,-Trimethylbiciclo(3.1.1) het-2-ene (0.41%)
AEITU (3991 1)

dmfumsinssimansdfavenitunessmensladduilaiin I Senanevin
Fmsenedainisomani leAnvanundaazdiusmeuewmeladdu Wy Wang and Liu (2010)
aﬁ’mﬂfwﬁwamzmamﬂdaumaqsummlﬂ%fﬁu Ao 510 a1 Tu aren Aen waswa wulasdRyT
wuluuSunaunn 3 wilnfe Z-citral, B—pheuandrene GH B—terpinene ANUAINU

Saikia et al. (2013) lhnsAnvniduneusanenyladtuitataanlusasnaveingladi
Mniuiielulssmeduie wuiniturenstvensladduitatnainlunuats  Sabinene 1y
arsddy luvasihtuneusamenylasfuitadaldanuasn 3 waalasddyuanseiuie das
citronellol, citronellal wag E-citral

waudi Hu et al. (2011) Ivimsasaidunensemensladuanuaanlagds soxhlet Tneld
wmuealudvinavats wuansddie E-citral (33.16%), Z-citral (26.15%) wag limonene
(8.52%)

Si et al. (2012) ¥hnsafathifunenssmengladfuanaaanain 8 wnasliusemedu nu
asddeyionun 59 wiln Invansddiinuannie Z-citral uag E-citral

Bishelli et al., (2005) ymsataisunensevengladdunnlumudmin 6 Swialy
Usenaignuin wuasddgme 1,8-cineole (0.2-51.7%), linalool (0.4-91.1%) tag sabinene (0-
48.1%).

Ko et al. (2009) ldfnwiansdndnyanngladiuiivgnil Smindedmi Ussmalne wui
asddninuiidaunnnimveaesd] Aenuuede 17 wda  warwuiidiasddriinuly

USunamnnfe E-citral (41.31%), Z-citral (30.08%) Wag Methylheptenone (5.56%)  agifiulein

'
a

ansaAgnuluhdurenszienzlasauainuunasiazaiunisgvesnzlasduaglivialazUsunaues
AsaAALANANIY  Aetunsdeuneussg NN gU s leuia A1 AMTNAE AT IR
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funstiuegiuladenatsgiuau  anmglivseia  danmenie viieuwduAssazaniuied
(Bakkali et al., 2008)

2. Bmsiaanuluivrenidurensavenslaiduiowuasdngayulng
2.1 Tonsdudalaenenansasuunsznensod (Contact toxicity on filter paper)
nan1sAnuUsEavEnmveaiturenssmenslasfunefufuievewenegunuing
9 Yy v 5 o o 9 | =~ a X 9
SEAUANILINTUATER (0.16 uea/asaw) lu 3 PiluawsnvdinUdesuuasiinisnieiinduties
11N A9 2.0% lpefanudutu 0.16, 0.32, 0.64, was 1.27 uAa./a5.9u. wWasidudnisaneliianing
wananslunssudsasuau Tuvaedl Tilued 4, 5, 6 war 24 F3lue AszAuaududy 0.16, 0.32, 0.64,
way 1.27 uaa./ns.u. Waunsailiuuasdailifianismelaunnit 50.0% fifiesinnudutuge
g (2.54 1Aa./M3.94.) Wiuniansavinlvneneguaewiniu 58.0%, 65.0%, 67.0%, Wag 73.0%
o v a4 A o aca | A Y o w P
AU INUTILAINUUANANAUNTIUITDU) DY NUUYF ALY (AT 2)
dusumsfinuuszavsanvenhdunenssmenzladdunefiiuisveswenayulng
WU MaaNsvaaes 1 Halus iszAuanududugeiign (2.58 uea./ms.au.) Sesidudnismewiiu

20.0% luvueNtlaad 2, 3, 4, 5 wag 6  WUINANULTUAIE 0.64 uAa./m3.ay. Wusuludl

dl o Y Y

WaSEUANIIMELANANINNTIIITAIUANKAZNISZAUAITNTY  0.16 waz 0.32 1AR./A9.94.
dmsunsmefiunnnin 50% annsanuldfissiuanudiudy 0.64 una./ms.au. dauddalui 3 wds
Fnsvaaedlaenisaewiniu 55.0% Tuvasfieududy 1.27 uea/msaw. 7 24 9109 wunisane
Wity 58.9% dwisuarandudugaiian (250 ura/m.en) wumsmediinnnd 500 seuidalud 3
wEIMINeaesie 53% wazdl 24 Flusvdinmsveasdlussiuanududuyiduinuinsmevos
Lﬁmi’ﬁmamaagul‘wamemmﬂﬂiiu‘i‘%ﬁu5]ﬁa 83.3% (374971 2)

A1 LCsp Aunalldd 6 uaz 24 %’ﬂmﬂumaﬂmquﬁm LCso WU 1.9 LAY 1.6 UAR./AS. 9.
Tuvauzdl wenaulnsiiavindy 1.2 uag 0.8 uAa/mi.ou. Mnafldannsaagulii uenasulngd
ﬂ’sméauua@iaﬁﬁﬂummzmsJmzlﬂ%’é’ummimammquim81’7i 24 $lus wuimenaulnsseuue
sernsumensemesiaiilu 2 Wi (LCso = 0.8 UAR./MT.9Y.) VDINOALEU A8 HIA1 LCso= 1.6 AR/
715.94.(1157971 4)

a

WavhnsidSeudisunanisnaassresinsiuneusymens lasauiu LLN@Q%@EN%@N@WU@?%U@

o v

aulagTduda wud Tuvewelasdunainuiulagld hexane wag methanol dRaauddlunisindn

(%
[

woauds wazssadnilng Meluguuuuldindunenssmelunmaduanssy ansduda wazansduds
nsiu (Liu et al,, 2007)

dmiummaseuUseaninmvenidiuveussirevlam199 uLlasdn sNaaNaLN YRS INAGRU

Y [y

AEITNYAAITAIUUNTEABNTDY TN lAViNINIsnageunIedsiratevinu enfie819 WU Lee et



al. (2008) l¢AnwUszansmmitiumensymennaenveteueuayeuesufud T Inydl
A1 LCso AU 20 waz 100 UAA./A%.94. Aua19u Tapondjou et al. (2005) wuintnsumess Ty
NNYANRUAE (Eucalyptus saligna) Uag a@uduge (Cupressus sempervirens) finpaeuiunonw
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Table 1 Chemical constituents of essential oils from Litsea cubeba mature fruits collected

from Doi Phangknon Muang District, Chiang Rai province, Thailand.

Compounds Retention Composition
time (min) (%)
E-citral 23.12 49.99
Z- citral 21.38 35.2
D-limonene 9.85 1.95
Bicyclo(3.1.0)hex-2-ene, 4-methyl- 7.56 1.75
1-(-methylethyl)
L-linalool 13.33 1
6-Octenal,3,7-dimethyl 16.27 1
Beta-myrcene 8.15 0.7
Geraniol 22.08 0.63
1,8-cineole 9.98 0.53
(1R)-2,6,6,-Trimethylbiciclo(3.1.1) 6.25 0.41

het-2-ene




Table 2 Mortality of Lasioderma serricorne and Stegobium paniceum adults treated with Litsea cubeba oil at different concentration and

duration times by filter paper contact bioassay.

Insect concentration Mortality (%) at different durations (Mean+SE)
(L/cm?) 1h 2h 3h 4h 5h 6h 24h
L. serricorne 0 0.0+ 0.0 a 0.0+ 0.0 a 0.0+0.0 a 20+1.2 a 20+1.2 a 3.0+1.2 a 4.0+19 a
0.16 0.0 £0.0 a 20+ 20a 2.0+2.0 a 13.0+4.1 a 13.0+4.1 ab 15.0+5.7ab  16.0+6.6 ab
0.32 20+1.2ab 40+1.0ab  5.0+1.6 ab 6.0+1.9 a 10.0+1.6 ab 16.0+45.1 ab  23.0+9.0 ab
0.64 20 +1.2ab 7.0£3.7ab  9.0+33ab  9.0+3.32a 14.0+4.9 ab 15.045.7ab  27.0+8.5 ab
1.27 3.0 +2.0 ab 4.0+1.9 ab 6.0+1.9 ab 19.0+8.12 a 31.0+6.4 b 35.0+5.7b 36.0+£5.1 b
2.54 1.0+ 4.9 ab 19.0480b  19.0+480b  58.0+15.0b 65.0413.0 c 67.0+11.1 c 73.049.2 C
S. paniceum 0 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a
0.16 5.0+2.7 ab 5.0+2.7 a 7.0+2.5 a 6.2+3.0 a 8.2+2.5 a 8.2+1.9 a 8.9+3.8 a
0.32 8.0+4.4 ac 9.044.3 a 11.044.0 a 8.2+4.1 a 8.2+4.1 a 8.2+4.1 a 11.1+458 a
0.64 10.043.2 ac 25.0+2.7 b 55.0+5.2 b 58.846.5 b 58.846.5 b 58.846.5b 56.7+6.4 b
1.27 13.0+2.0 bc 31.0+29b 47.0+25b  454426Db 46.442.6 b 48.4+3.3 b 58.9+6.2 b
2.54 20.0+3.5 c 38.0+4.6 b  53.0+¢52b  55.7+58 b 577450 b 63.9+4.3 b 83.3+4.7 C

* Five replicates of 20 insects in each replication, mean in same column followed by the different letters are significantly (p>0.05) Turkey test.



Table 3 Mortality of Lasioderma serricorne and Stegobium paniceum adults caused by

fumigation toxicity with Litsea cubeba oil at 3, 6, 12, 24 and 48 h after exposure.

Dose Mortality (%) at different durations (Mean+SE)
Insects
(ML/L) 3h 6h 12h 24h 48h
L. serricorne 0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 a 1.0+1.0a
3 0.0+0.0 0.0+0.0 0.0+0.0 1.0+1.0 a 1.1+1.1a
15 0.0+0.0 0.0+0.0 0.0+0.0 1.0+1.0 a 7.7 £5.3 ab
30 0.0+0.0 0.0+0.0 0.0+0.0 6.0+43.0ab  18.0+6.0 ab
a5 0.0+0.0 0.0+0.0 0.0+0.0 50+2.2 a 27.0+4.0 b
60 0.0+0.0 0.0+0.0 0.0+0.0 99+435ab 529+ 3.1cC
121 0.0+0.0 0.0+0.0 0.0+0.0 89+29ab  50.4+9.0 c
242 0.0+0.0 0.0+0.0 0.0+0.0 159+24b 533+ 58cC
S. paniceum 0 0.0+0.0 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+£0.0 a
3 0.0+0.0 40.249.8 b  422+7.6b 440+50b 482+44Db
15 0.0+0.0 66.4+7.6 bd  78.6433c 79.8+45c  852+48cC
30 0.0+0.0 62.1410.1 bc  82.8+425c 82.1+26c  86.2+2.8 C
a5 0.0+0.0 871456 cd 91.8+6.0c  914+63c 91.7+40c
60 0.0+0.0 88.0+3.0cd 918+ 3.1c 91.4432c 91.7+3.1c
121 0.0+0.0 80.2+3.5cd  87.7+58c 87.1+6.0c  91.0+4.7 c
242 0.0+0.0 92.0+1.2d 929+413c 97.8+13c 989+ 1.1cC

* Five replicates of 20 insects in each replication, for each insect, mean in same column

followed by the different letters are significantly (p>0.05) Turkey test.



Table 4 Contact and Fumigation toxicity of extracted essential oils from Litsea cubeba mature fruits against adults of Lasioderma serricorne

and Stegobium paniceum, 6, 24 h and 24, 48 after exposure, respectively.

Toxicity Insects Duration LCsq 95% LCog 95% Degrees Chi- Slope Intercept

assay times (h) confidence confidence of square +SE +SE

interval interval freedom
Contact L. serricorne 6 1.9 1.3-3.4 17.4 7.3-139.7 23 2913  1.3+0.09 -0.4+0.04
(uL/cm?) 24 1.6 1.0-3.2 13 5.3-229.2 23 436.9 1.4+0.10 -0.3£0.04
S. paniceum 6 1.2 0.9-1.6 7.9 4.6-19.8 23 2739 15+£0.07 -0.1+0.03
24 0.8 0.7-1.0 3.6 2.6-5.8 23 262  2.0+0.07  0.2+0.03
Fumigation L. serricorne 24 >242 - - - - - - -

(ML/L) a8 129.9 99.0-187.1 1276.7 676.2-3563.8 33 350.6 1.3+0.06 -2.7+0.1
S. paniceum 24 33 1.5-55 63 43.2-106.0 33 355.4  1.0+0.04  1.0+0.05
a8 2.9 1.6-4.3 37.3 28.1-52.6 33 246.4 1.240.05 -0.5+0.07




side was dropped by Litsea cubeba oils at different concentration and duration times.

Table 5 Percent repellency (PR) of Lasioderma serricorne and Stegobium paniceum adults (n=20) on untreated side of petri dish. The treated

PR (Mean%-+SE) time after insect release (h)

Insects oil (uL/cm?) PR (Mean%)
1 2 3 a4 5

L. serricorne 0.08 62.0+7.3ab  60.0+7.1 ab 51.0+8.6 a 52.0+5.2 a 53.0+6.0 a 55.6
0.16 59.0+2.5 a 77.043.4ab  53.0+7.5ab  59.0+5.6 ab  63.0+5.7 ab 62.2

0.31 70.0£3.5 ab 55.0+6.4 a 69.0+£6.6 ab  68.0+2.9 ab  63.0+2.9 ab 65.0

0.47 73.0+1.2ab  81.0+1.2ab  81.0+25ab  79.0+20ab  79.0+2.2 ab 78.6

0.63 87.0+33 b 87.0+3.7 b 88.0+5.2 b 86.0+4.2 b 87.0+4.3 b 87.0

69.7

S. paniceum 0.08 74.0+8.5 a 70.0+7.1 a 57.0+6.4 a 67.0+6.4 a 72.0+6.0 a 68.0
0.16 86.0+11.3a  77.045.2ab 67.0+123ab 74.048.7ab  75.0+7.7 ab 75.8

0.31 75.046.5a 78.0+114ab 720+25ab  84.0+3.7ac  81.0+5.2 ab 78.0

0.47 86.0+3.7 a 86.0+5.8 ab  75.0+4.9ab  80.0+4.3 bc  79.0+4.1 ab 81.2

0.63 92.0+89 b 93.0+5.3 b 89.0+5.6 b 87.0+6.8 c 85.0+5.8 b 89.2

78.4




2, 3 and 4 week after exposure.

Table 6 Number of knockdown Lasioderma serricorne and Stegobium paniceum adults were treated with Litsea cubeba oil on media at 1h 1,

knockdown of adults (Mean9%-+SE)

Insects Dose (%)

1 (h) 1 week 2 week 3 week 4 week

L. serricorne 0 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a
10 1.0+£ 2.0 a 1.3+1.1 a 3.0+£2.0 a 54+42.7 a 2.7+0.1 ab

20 1.6+1.7 a 2.7+2.6 a 0.3+13 a 3.4+1.4 a 54+40.7 b
30 51423 a 4.1+3.1 a 3.0+£0.7 a 4.8+1.1 a 2.6+1.3 ab
a0 10.645.3 a 8.1+42.4 a 57428 a 3.440.8 a 3.4+1.7 ab

S. paniceum 0 0.0+£0.0 a 0.0+0.0 a 0.0+£0.0 a 0.0+0.0 a 0.0+£0.0 a
10 55.8+1.7b 4144112 b 50.0£59 b 37.4+38 Db 20.1+6.6 ab
20 45.0+6.1 b 64.442.7 bc 49.2+7.2 b 43.1+2.2 b 235479 Db
30 59.2+73 b 59.9+4.7 bc 60.843.1 b 33.6+55Db 20.2+3.1 ab
a0 58.5+8.9 b 72.5+4.0 c 63.846.6 b 49.8+8.0 b 35.845.6 b




after exposure.

Table 7 Effect of Litsea cubeba oils to F; progeny production of Lasioderma serricorne and Stegobium paniceum at 1h 1, 2, 3 and 4 week

Number of adults (Mean%+SE)

Dose
Insects
(%) 1 (h) 1 week 2 week 3 week 4 week
L. serricorne 0 266.0+18.7 282.6+15.7b 248.8432.7 a 325.4434.3 a 249.8+153 a
10 185.6+19.9 b 300.648.2 b 184.4+16.7 a 282.6+40.5 a 262.4+36.4 a
20 132.047.2 b 249.0+18.9 ab 197.6+20.2 a 271.4+22.1 a 262.0+25.1 a
30 26.2+4.6 a 264.4+153 b 192.0+14.0 a 271.4+13.7 a 304.2+18.2 a
40 15.4+3.0 a 198.2.6+139 a 166.4+13.6 a 290.6+32.0 a 274.2+421.7 a
S. paniceum 0 2242+ 333 C 264.4+11.5 ¢ 252.2+16.6 a 264.0+18.6 a 271.4420.0 a
10 115.0+3.7 b 226.4+29.3 bc 247.8+12.2 a 271.2+13.0 a 218.8+25.2 a
20 26.845.0 a 198.0+23.8 ac 224.6+5.5 a 253.0+10.9 a 261.2+16.0 a
30 14.6+7.9 a 167.8422.1 ab 240.6+139 a 251.8+13.2 a 263.6+359 a
40 15.247.7 a 11.2+48.6 a 207.0£25.5 a 247.2+10.8 a 254.0+38.0 a
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