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Ahstract

American cockroaches (Periplaneta americana) are serious pest insects which induce
allergic and asthima symptoms o human. Essential o1ls from citronella grass ({Cymbopogon
nardus L), clove (Syzygium arematicum L), eucalyptus (Encalyptus globufvs Labill),
lemongrass (Cymbopogon cimates Stapf) and tangerine (Cirrus reticulata Blanco.) wers
tested against nymph and adult of American cockroaches by topical application. The result
indicated that herbal =ssential o1l from clove (No.13) had highest effected to adults which
100% mortality at 3 mun and LTs, value of 0.59 min. Lemongrass + clove o1l (No.19) had
highest effected to nymph which 100% mortality at 2 min and LTsg value of 0.22 min. In
addition, the nymph was more susceptible to all essential oils than adult.

Kevwords: American cockroach, herbal essenual oil, lethal rime

Introduction

American cockroach (Periplaneta americona: Blattodea: Blattidae) 1s the most
common msect pest in houses and buldings such as canteen and animal farms (Borror ef al.,
1989) At night, the cockroaches search for food in kitchen, rubbish bins, food storage places
and drams. They carry pathogens and contaminate Ifoods from their legs and body (Rahman
and Akiler, 2006). They me veclor of many discases such as dysenitery, dimnnhes, typhoid
fever, cholera. Furthermore, Amencan cockroaches have been found to be an important
allergic and asthmatic reaction in humans. (Rozendaal, 1997; Pesticide Education Resources,
2006; Diraphat er al.. 2003).

Cockroach control methods have been applizd such as chemical control, mechanical
centrol and biological control. Particular, chemical insecticides are conventionally utilized for
centrolling cockroachss in most parts of the world. (Rahman and Akter, 2006; Borror ef al.,
1989). ITowever, I americana has become tolerant aganst of chenucal msecticides which
caused many problems to human and environment (Chaubey. 2008). Bioinsecticides, which
arz herbal and herbal products based on natural compounds from plants, have been interesting
(Sukontason, 2004). Essential oals are matural volatile substances found i several plants
which are effective biocactive compounds against insects such as cockroaches. termites,
mosquitoes and house flies (Chen erf al.. 2010).

This study investigated the efficacy of herbal essential oils from five plant species (C.
nardus L., 8. aromaticum L., E. globulus Labill., C. citrates Stapf and C .reficulate Blanco )
against nymph and adult of American cockroach (P. americana) using topical application in
plastic box under laboratory conditions.

Materials and Methods
Rearing of American cockroaches
American cockroaches were collected at Hua Ta-Kae market, Ladkrabang, Bangkok.
They were reared in plastic boxes (18 =26x1 1cm3} in the laboratory until vsage. They wers
fed by powdered milk, water and dog food. The newly emerged adults (aged = & months) and
nymphs (aged > 3 months) were used in this test (both males and females). They were

16™ AAS and 15 ISAT August 25-27, 2010
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maintained at the laboratory of Entomology and Environment Programme, Plant Production
Technology Department, Faculty of Agricultural Technology, King Mongkut's Institute of
Technology Ladkrabang, Bangkok. Thailand.

Herbs and essential oils materials

Source of essential oils 1n this study was from herbs in Thailand Stem of citronella
grass (C. nardus L), flowers of clove (5. aromaticum L.). fresh leaves of eucalvptus (E.
globulus Labill), stem of lemongrass (C. citrates Stapf) and peel of tangerine (C. reficulata
Blanco) were extracted by water steam distillation. All essential oils and all formulations
were kept at room temperature before testing.

Experimental treatment

Ten nymphs and adults were prepared in each plastic box (18=26x1 ]cmE}. 0.01 pl of
essential oils were dropped on pronotum of P. americana nvmph/adult by topical application.
A control treatment comprising P. americana treated with 0.01 pl of distilled water was also
set up. Each treatment was performed 1n five replicates and ten nymphs/adults per replicate.
Mortality count of nymph was carried out at 0.23 min and 2 min and adult was carried out at
0.25 min and 15 min after being treated and the number of dead P. americana was recorded.
The expennments were performed under laboratory cond:tions.

Statistical analvsis

Data from each treatment of nymph and adult were analyzed by one-way analysis,
significant differences (P =0.03) existed, means were separated by Duncan’s Multiple Range
Test. The mean mortality data of the five replicates per treatment were nsed to calculate the
LTsp value.

Results and Discussion

The essential oils obtained from five plant species could affect against nvmphs and
adults of P. americana under laboratory conditions. Table 1 showed the LT and mortality
effect of essential oils agamst nymphs by topical application occurred at 0.23, 0.5, 1 and 2
min. The results showed that lemongrasst+clove o1l (No.19) gave the highest toxicity against
nymgph with 100% mortality at 2 min and LTsp value of 0.22 mun.

Table 2 showed the LTsy and mortality effect of essential o1l agamnst adults by topical
application occurred at 0.25. 0.5, 1. 2. 3. 10 and 15 min. The results showed that clove o1l
(No.13) was highest toxicity of adult wath 100% mortality at 5 mun and LTsp at 0.39 muin. On
the other hand, eucalvptus+tangerine o1l (No 20) and citronella grass oil (No.10) exhibited
low toxicity against adult, and there were LTsp at 2.22 nun and 4.2 mun, respectively.

The results from each experiment showed that all herbal essential oils had an effect
against P. americana nvmphs and adults. The results indicated that nvmph stage was more
susceptible than adult stage. Similarly, Thavara et al. (2007) reported that essential o1l from
Cirrus spp. exhibited repellent activity against three cockroach species viz. P. americana,

lattella germanica and Neostylopvea rhombifolia. Imjai et al. (2008) reported that essential
oil from peel of orange (Cirrus spp) and eucalvptus showed repellent activity against
Amencan cockroach (P. americana).
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Tahle 1 Effect of herbal essential oils against P. americana nymph.

9:Mortality/ Time (Min)

Heitbal ess=ntial cil 075 030 1 3 LT_:,n(n'.inf
Lemongrass oil (No.9) 38.0ab”  72.0ab 94 Oa 100.0°% D.33
Citronella grass oil (No.10) 16.0cd  536.0bc 90.0a 1000 0.5z
Clove oil {(No.13) 25.0bc  70.0abc  96.0a L00.0 D.40
Lemongrass/Tangzrine (No_ 18) 18.0ed  E0.0a 96.0a 100.0 040
Lemongrass/Clove o1l (No.19) 20.0a &4 0a 98.0a 100.0 22
EucalyptusTangerne o1l (No.20) 4.0d 24.0c 92.0a L00.0 0.36
Control {water) 0.0d 0.0d 0.0b 0.0 -

CWV %) €9.13 24 61 9.08 -

U Mean percentage within a colomn followed by the same letter are not significantly different
_(P=0.05) by DMRET N
= LTsg = Lethal Time for 50% mortality, = Non-significant

Table 2 Elfect of heibal essental oils agmnst P americana adulls.

Sehlortality/ Time (Min)

Herbal essential oidl ?]'_'.1';:]
0.23 0.30 1 2 5 10 13 ‘min)

Temongrazs ol (No 9) 0 Ne” 00~ 520h 1000a 1000s 1000a 10007 107
Citrenella grass oil (INe.10) 0.0c 0.0z 10.0¢ 10.0c  66.0c  1000a 100.0 4.20
Clove o1l (Me.13) 2002 320a 780a 980a 1000a 1000a  100.0 0.59
Lemongrmas Tangerine (Mo 18) 3.0b 50.0a 78.0a 28.0a 10000  1000a 100.0 0.67
Lemongrzss/Clove oil (N 19) $.0p 240k T40a  1000a 100.0a 1000a 1000 7T
Eucalyptus/Tangerine il (Ne20y  00c 1600 4400 7006 86.0v  98.0a 100.0 222
Control {water) 0.0c 0.0z 0.0c 0.0d 0.0d 0.0b 0.0 -
CV %a) 12172 5563 3038 1246 5.48 2.12 -
“Mean percentage within a column followed by the same letter are not significantly different (P=0.05)

by DMET )
“LTsp =Letaal Time for 50% mortality, B on-si enificant

Caonclusion
All herbal essennal oils were proved to have msecticidal effect against nymph and
adult of P. americana. Especially, lemongrass oil (No.19) and clove o1l (No.15) showed the
highest toxicity against nymph and adult cf F amerrcana.

References

Borror. D.J.. C.A. Toplehorn and N.F. Johnson. 1982, An Introduction ta the Stady of Insects
:ﬁﬂl eds). Unatad Statzs of Amenca: Library of Congress.

Chanbey, M K. 2008 Some ultrastructural superficial changes in house fly (Diptera:
Musidae) and blow fly (Diptera: Calliphondas) larvas induced by eucalyptol oil.
Journal of Olco Scicnce 57(3): 171-179.

Chea, F., P.A Zungeli and E. Benson. 2010 Screening of naturzl insecticides from tropical
plants against fire ants, termutes, and coclroaches. Final Report to Clemson
University Integrated Pest Management Program Deparment of Entomology,
Clemson University. [Online]. Available

16t AAS aond 15t [SAT Awuguist 25-27. 2010

Fage 6b1



128

Diraphat, I, N. Soockmng, W. Chaicumpa, P. Pumhirun, P Vichvanond, I'. Tapchaisri, T.
Kalambaheti. Y. Mahakunkijchareon, Y. Sakolvaree and C. Bunnag 2003,
Reocombinant American cockroach compeoncnt, Per a 1, reactive to IzE of allergic
Thai Patients. Asian pacific journal of allergy and immunology 21: 11-20.

Imjai, W.. 5. Phasuk and C. Gerdthum. 2008, The efficiency of sssenual oil extract from
orange peel, eucalvptus leaf and mangold leaf on Amenican cockroach WValaya
Alongkorn Bajabhal Umversilty Under The Royal Panonage 1(3). 189-195.

Pactirida E-‘nrahnn Reconrres jrlnl‘; (Coclroacrh contral 11-'191'1"511 Tah]n af contente
L orabllnes el o AR L R e E LAl LRI Lliteika el UL UL,

3. Cmversily of Nelbnaska—Lincoln. Lancasier.

Rahman, ASM.S. and MY, Akter. 2006. Texicity of diazinen and cypermethrin against the
Arnscan cockioach, Periplaneia americana (L), University Jomnal of Zoology of
Fajshahi University 25: 63-64.

Rozendaal, T A 1997 Vecror control: methods for use by individuals and communirties. P.
288-301. Ir World Health Organization. Geneva.

Sukontason, K. L. N. Boonchu, K. Sukontason and W. Chocochote. 2004, Effects of
eucalyptol on house fly (Diptera: Musidas) and blow fly (Diptera: Calliphoridae).
Eevista do Instiuto de Medicina Tropical de Sao Paulo 46(2): 97-101.

Thavara, U.. A. Tawatsin, P. Bhakdeenuan, P. W omslukang;man T. Boonruad, J. Bansiddhi,

D i"hat-alithasaean W T rmmalamiicras T Siritraoati sem oo I WA S Mlulla 007 Bamallaat
. \_Lnnuuluuluuuz L. Daililoialiilsica, o . uj..;_y asaltichl and Nvi.s. Mitaa, DN ey p o 1

2ed:1-

LI §

activity of essential ci1ls against cockroaches (Dictyoptera: Blattidae, Blattelhidae and
Blaberidae) in Thailand. Southeast Asian Journal of Tropical Medicme and Public
Health 38(4): 663-674.

http:/rwww.clemson edw/ipm/reports/02chen pdf. [L&/5/2010].

16™ AAS and 11 ISAT August 25-27, 2010

Page 662



P [

= A s M D

\ A \ 4
B S ntY.»\

e L L MU




130

wavaBhTuveNszmenAvayulwsnemsmevofao Uz 1A I

Hyaiau El!ﬂﬁ' ﬁ' U (Periplaneta americana)

Insecticidal Effect of Herbal Essential Oils on Nymph and Adult of
American Cockroach (Periplaneta americana)
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¥
MHan : UHUHOUTLINY DATINTANY Periplancia americana

Abstract

The three herbal essential oils from eucalyptus (Fucalvpius globules), mandarin (Citrus
reticufate) and phlai (Zingiber montanum) were extracted by steam distillation. All herbal essential oils
was tested against nymph and adult of american cockroach (Periplaneta americana L. : Blattidae :
Blattodea) by topical application method with three dose concentrations, 1.0 5.0 and 10.0% and 50
ul/insect. The mortality and LC_; results revealed that american cockroach nymph was susceptible to all
herbal essential oils than adult. The cucalyptus oil was the most toxic to nymph and adult of american
cockroach of 76.0=11.4% and 42.0+ 11.0% mortality at 24 hrs. and LC_, value were 5.9% and 10.9%,
respectively. The two essential oil from mandarin and phlai exhibited moderate toxic to nymph and
adult of 30.0-64.0% (citrus oil) and 22.0-24.0% mortality (phlai oil).

Keywords : Essential oil, mortality, Periplaneta Americana
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Table 1 Effect of essential oil from eucalyptus on mortality of American cockroach nymph occurred at
2 min, 10 min, 30 min, 1 hr and 24 hr.

Essential oil % mortality+SD/Time LT, (hr)’
2 min 10 min 30 min 1 hr 24 hr

Eucalyptus 109 611 42" T4£809a  T6£114a  T6xll4a  T6£llda <2 min

Eucalyptus 5% 36£18.2b 42+£17.9b  44+18.2b  44+18.2b  48=x14.8b 30.5

Eucalyptus 1% 18:8.4¢ 20=10¢ 20=10¢ 20=10¢ 2448 .9¢ 131.6

Ethyl Alcohol 70% 0+0.0d 0+0.0d 2+4.5d 4+5.5d 4=5.5d -

Water 0=0.0d 0=0.0d 0=0.0d 0=0.0d 0=0.0d -

LC,, (%)’ 7.4 6.5 6.2 6.2 59

CV (%) 47 40.2 415 413 34.6

_]'I Mean percentage within a column followed by the same letter are not significantly different (P=0.05) by DMRT
* Lethal Time

kT N .
Lethal Concentration

Table 2 Effect of essential oil from eucalyptus on mortality of American cockroach adult occurred at
2 min, 10 min, 30 min, 1 hr and 24 hr.

Essential oil % mortality£SD/Time LT,, (hr)’
2 min 10 min 30 min I hr 24 hr

Eucalyptus 10% 18+14.8a"  34x89a 38+11.0a  38=11.0a 42=11.0a 40.3

Eucalyptus 5% 244 5b 4+5.5b 4+5.5h 445.5b 6+5.5b 164.1

Eucalyptus 1% 020.0b 0=0.0b 2+4.5b 24+4.5b 244.5b 189.78

Ethyl Alcohol 702 0+0.0b 0£0.0b 0+0.0b 0+0.0b 0=+0.0b =

Water 020.0b 0=0.0b 0=0.0b 0=0.0b 0£0.0b -

LC,, (%) 13.7 11.4 1.4 11.4 10.9

CV(%) 189.7 67.6 72.6 72.6 63.9

_]' Mean percentage within a column followed by the same letter are not significantly different (P>0.05) by DMRT
*“Lethal Time

£ “ .
Lethal Concentration
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Table 3 Effect of essential o1l from mandarin on mortality of American cockroach nymph occurred at
2 min, 10 min, 30 min, 1 hr and 24 hr.

Essential o1l % mortality£SD/Time L'I'w{hrJ2
2 min 10 min 30 min 1 hr 24 hr

mandarin 10% 52:84a"  S6+£114a  60=7.1a 60+7.1a 64+5.5a < 2 min

mandarin 5% 30£12.2b  32=148b  34%114b 34=114b 36=11.4b 109.5

mandarin 1% 0£0.0¢ 10£12.2¢  10£12.2¢ 10x12.2¢  10x12.2¢ 199.5

Ethyl Alcohol 70% 00.0c 244 5¢ 2+4.5¢ 244 5¢ 244 5¢ -

Water 00.0¢ 020.0¢ 0==0.0d 0=x0.0d 0£0.0¢ .

LC,, (%) 9.1 8.7 8.2 8.2 7.7

CV (%) 51.2 559 432 43.2 39.7

“"Mean percentage within a column followed by the same letter are not significantly different (P>0.05) by DMRT
¥ Lethal Time

i . .
Lethal Concentration
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Table 4 Effect of essential oil from mandarin on mortality of American cockroach adult occurred at 2
min., 10 min., 30 min., 1 hr. and 24 hr.

Essential oil % mortality+SD/Time LT, ()
2 min 10 min 30 min 1 hr 24 hr

mandarin 10% 10£10a" 18+4.5a  18+4.5a  22+84a  30+7.1a 51.8

mandarin 5% 2+4.5b 4=5.5b 4£5.5b 4+5.5b 8=8.4b 104.6

mandarin 1% 0=0.0b 2+4.5b 2+4.5b 2+4.5b 4+5.5bc 12006

Ethyl Alcohol 70% 0=0.0b 0=0.0b 0=0.0b 2+4 .5b 2+4 5he -

Water 0=0.0b 0=0.0b 0=0.0b 0=+0.0b 00, 0c =

LC,, (%) 167 159 159 15.8 13.7

CV(%) 223.6 854 85.4 96.6 72.6

"Mean percentage within a column followed by the same letter are not significantly different (P=0.05) by DMRT
“ Lethal Time

Y : .
Lethal Concentration
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Table 5 Effect of essential oil from phlai on mortality of American cockroach nymph occurred at 2

min., 10 min., 30 min., 1 hr. and 24 hr.

Essential oil %o mortality£SD/Time L'I'ju(hrf
2 min 10 min 30 min 1 hr 24 hr

phlai 10% 12+4.5a' 164892  16£89a  18+£11.0a  24+8.9a 76.8

phlai 5% 88 4a 10£10.0ab  10£10.0ab  12+11.0ab  14£8.9b 147.1

phlai 1% 244.5b 4+5.5bc 4£5.5be 4+5.5bc 6+5.5¢ 164.1

Lthyl Alcohol 70% 0£0.0b 0£0.0c 00.0¢ 040.0¢ 0+£0,0c -

Water 0x0.0b 00.0c (=0.0¢ 0£0.0c 00.0c -

LC,, (%) 19.8 18.5 18.5 17.2 15.2

CV (%) 116.8 1183 1183 1184 76.79

] Mean percentage within a column followed by the same letter are not significantly different (P>0.05) by DMRT
 Lethzl Time

kT . .
Lethal Concenfration

Table 6 Effect of essential oil from phlai on mortality of American cockroach adult occurred at 2 min.,

10 min., 30 min., 1 hr. and 24 hr.

Essential oil % mortality£SD/Time LT,, (hr)*
2 min 10 min 30 min 1 hu 24 lu

phlai 10% 148,92 18=11.0a 2213.0a 22£13.0a 22%13.0a 183.3

phlai 5% 4455b  4£55b  625.5b  625.5b  625.5b 4043

phlai 1% 0+0.0b 0+0.0b 0+0.0b 0-+0.0b 0-+0.0b -

Ethyl Alcohol 70% 0£0.0b 0£0.0b 0z0.0b 00.0b 00.0b -

Water 0+0.0b 0+0.0b 020.0b 0=0.0b 00.0b -

LC,, (%)’ 15.8 14.3 13.6 13.6 13.6

CV(%) 142.7 1364 123.7 123.7 123.7

¥ Mean percentage within a column followed by the same letter are not significantly different (P=0.05) by DMRT
“Lethel Time

T - .
Lethal Concentration
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