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(Sunthornchai, 2015) fis1891U4¥89 Germinara et al. (2017)
IgFnwanudufivnenisduda nssu waznisldvesisiu
NOUTELNYAINABNANIUADS L. angustifolia Vosnun1in@a
WWaToveenensdnand s. ganaries \iullufifinfigumgd
26+2°C AUTUFUTNE 60+5% TUTIUIULNAIAENEINAS
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Falus laifienauansnafunsadaissduanadosiu 95%
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Windedia 91.7 uaz 100% (Table 1)
nsnaaeuauduivnienissy wuiiiaududy
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N15A18 100% dauAn LCs, hay LCy, Tunsallaifitnignd windu
1.57 way 4.12 mg/L waglunsailvnnand indu 10.89 uag
47.62 mg/L mua1su (Table 2) wagwuin1snadaunTian
SEAUANNLINTY 0.441 mg/cm? Yuluiuszansainluns

Table 1 Contact toxicity of L. angustifolia EO against Sitophilus granarius

adults after topical application. For each set of experiments, mean mortality

values followed by different letters are significantly different at P = 0.05

test).
Dose % mortality (mean * S.E.)
(ug/adult) Exposure time 24 h Exposure time 48 h
449.05 91.7+30a 100.0 + 0.0 a
224.52 8l7+52a 91.7+30a
112.26 533 +6.7b 633 +54b
56.13 46.7 £ 6.7b 583+52b
28.06 133+37c 21.7+46c
Control 6.7+28cC 11.7+39c
LD 5 = 8 3.8 LD 5 =58.3
(68.2-101.3) (28.6-91.7)
(95% F.L., ug/adult) (95% F.L., ug/adult)
LD ¢0=379.7 LD ¢0=208.3

(124.3-854.4)
(95% F.L., pg/adult)

(283.0-580.1)
(95% F.L., pg/adult)

Source: Germinara et al. (2017)

Wuanslamanadianduinnit 80% (Table 3) sedudeanin
2 v % = v % A
NM9IMN8L5INT192992907179878 Tuvz g Madiiann LT50
agluae 4.30 Tl Nanudutugegn way 4.93 Halus Ay
Wudusnan (Fisure 3 uag Table 4) uananigalisngauves
Souza, Carlos, Claudia & Daiany (2016) TaAnwauduiy
mMenssuvesthdunensyive nsew O. basilicum wazailes
Aud M. spicata nenand11tUden R dominica Tuiinua

ATANYVDILUAIVRINNAFOUN 48 TlUamUITN15UD9

Table 2 Fumigant toxicity of L. angustifolia EO against Sitophilus granarius
adults in the absence and the presence of food substrate (100 g wheat

grains).

Dose % mortality (mean + S.E.)

(mg/L volume) Substrate absence Substrate present

47.52 100.0 £ 0.0 a 100.0 £ 0.0 a
23.76 100.0 £ 0.0 a 46.7+1.7b
11.88 100.0 £ 0.0 a 20029 c
5.94 933+33a 10.0 £ 0.0d
297 333+60b 10.0 £ 29d
1.49 283+60b 5.0+29dc
0.74 6.7+1.7c 1.7 £ 1.7 dc
Control 17+17c 00+0.0c
LD 50=.57 LD 50 =10.89

(1.05-2.37) (5.45-40.60)

(95% F.L., pg/adult) (95% F.L., pg/adult)

LD o= 4.12
(2.66-10.89)
(95% F.L., ug/adult)

LD go= 47.62
(18.89-1897.4)
(95% F.L., ug/adult)

Notes: For each set of experiments, mean mortality values followed by different
letters are significantly different at P = 0.05 test).

Source: Germinara et al. (2017)

Coitinho, Jose, Manoel & Claudio (2011) #A1AnuLduie
(TR) Tnelden LCs, Suamfﬂﬁ’wamsmaﬁﬁmmﬂuﬂwﬁaaﬁqm
wag LCs, maaﬁwﬂuwamzmaﬁmﬁaagj Wioymeraandudusi
THMAANIIANE (LCs, uay LC,q0) wutemuiduduresiifunen
sumelnszniintuilisnsnsaenendiudeniuiy
Tnefiaududu 30 waz 40 pL/L air Widnsan1saie 100%
druthifunenssmeadesiudilisnsinisaefiagudu

LEUATIAUDS 20 pL/L air laeatAnn1smiedia 70% (Figure 1B)

Table 3 Percent repellency (PR) (+S.E.) of L. angustifolia EO against Sitophilus granarius adults in filter paper disc bioassays after different exposure times.

Exposure time (min)

Dose (mg/cm?)

30 60 90 120

3.531 950+5.0a 100.0 + 0.0 a 100.0 + 0.0 a 950+5.0a
1.765 950+5.0a 100.0 + 0.0 a 950+5.0a 100.0 + 0.0 a
0.883 100.0 + 0.0 a 950+5.0a 100.0 + 0.0 a 950+5.0a
0.441 85.0 £ 9.6 ab 100.0+ 0.0 a 90.0 £ 5.8 a 90.0£58a
0.221 55.0+ 126 b 60.0+0.0b 550+ 126 b 450+ 171 ¢
0.110 60.0+8.2b 250+9.6 c 150+ 126 ¢ 50+9.6c
0.055 200+8.2c 250+9.6 c 25.0 + 9.6 bc 200+ 116 ¢

F 15.65 41.68 2573 18.81

Df 6 6 6 6

P <0.001 < 0.001 < 0.001 < 0.001

Notes: Values in the same column followed by different letters are significantly different at P < 0.05 (Tukey HSD test).

Source: Germinara et al. (2017)
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Figure 1 Mortality of Rhyzopertha dominica following fumigation with
different concentrations of the essential oil of Ocimum basilicum: (A);

Mentha spicata: (B). Source: Souza, Carlos, Claudia & Daiany (2016)

Singh (2016, pp. 2249-626) lanaasuaitutIuiiy
mansdudialunisifuansauamwesitfunenssmelsauss
R. officinalis Jeafuindaduiiuiomaguazmailevossisd
e C maculates wazueawtla T. castaneum finnnududu
20, 40, 60, 80 waz 100 pL/mL Jufinnanisnageudi 24 2lua
wuiisRuauduty 60 uU/mlL vliAnn1smevesen
wila 100% A1 LCyp winfiu 35 pl/ml lumgfianududu
g9gn 100 pL/mL vosifuneusymelsaund Iensinisae
Youstaleniies 50% waglisnsnismeanas 22% fiszéiu

AMULINUY LCs, (Figure 2)

b
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“p.adult mortality

a
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Conc.. of RO Qil (ul/ml)

Figure 2 Contact toxicity of essential oils of Rosmarinus officinalis against
Callasobruchus maculates and Tribolium castaneum. 24 h after.

Source: Souza, Carlos, Claudia & Daiany (2016)

Jarrahi, Saeid & Sohrab (2016) la@ns1autJufi e
ennssuvestnunenszmeanlsy T. daenensis doafiu
MdnFufiutevesiednden C maculates wasaaadianid
S. granaries Tigamnfi 27+1°C AvuFuduiing 65+5% Tuanw
fin Tusuuuasiimendmageud 24 dalus WeUsedium
A1 LGy 4aE LGy B98mI1N15010 7 LFTUN I NAGR VTR
LUNTUA19AY (28.12, 40.62, 53.12 Wag 65.62 pL/L air) Lay
nafiuan1siy wuinfienandudugean (65.62 pL/L air) ¥
THAnn1sA8veIRaednTends 90% ndanisduda 3 dalus
Turauefisnsnismevesiiandaaiiies 60% nanfluuas

nagaulasuasisdlulalmAnnTne 50% (LTs) wuin

100 4 100
%0 2812 Wi air %01 1062 11 air
S04 E
g 70 70
LS s
£ 50 50
H
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Figure 3 Percentage mortality of Callosobruchus maculatus and Sitophilus

granarius exposed to essential oil from Thymus daenensis for various periods.

Table 4 LTss of Thymus daenensis essential oil against Callosobruchus

macolatus and Sitophilus granarius.

Insect Concentration LTso (h)! Slope + SE Chi-square
species (uL/L air) X df =4
C. maculatu 28.12 1.93(1.71 - 2.14) 3.55+0.41 0.71
40.62 1.61(1.42-1.82) 3.02 £ 0.35 1.05
53.12 1.28 (1.09 - 1.46) 279 £ 0.32 0.37
65.62 0.94 (0.78 - 1.10) 252 +0.28 0.49
S. granarius 28.12 3,07 (2.84 - 3.30) 4.93 + 0.58 1.4
40.62 2.82(2.60 - 3.04) 4.66 + 0.56 0.77
53.12 2.54(2.32 - 2.76) 4.25 + 0.55 0.41
65.62 2.36 (2.15 - 2.56) 4.30 £ 0.52 0.53

Notes: '95% lower and upper fiducial limits are shown in parenthesis.

Source: Jarrahi, Saeid & Sohrab (2016)

Arsmaraufuiiveesisuildlunissy wazszezian
Andeiifinadenisvilminnsmglusuasildnageu 50%
(LTsy) nadaussdudolaenemisfunenszimeanududu
2.18, 2.81, 3.43, 4.06, 5.00 uay 6.25 ul/L air TUSIUIUFI
PEVINVadey 1-10 Flus vassfignenadnandduiuteldy
Ysumouszivefimnudud 5.31, 5.93, 6.56, 7.18 uay 7.81
LWL dmugaaiuay (Control) THuanwan nuindedaden
sounarettunousymelsiunnifieedied (LCy, =
4.22 uay 6.55 pL/L air AMUAIRU LCyp = 8.21 Way 8.73 pL/L
air My&a"sv) (Table 5)

Saeidi & Saeid (2013) laAnwin1siduaislauuasvos
dhifumenszivelsauu’ R officinalis uay 3us M. longifolia
fonenutl T, confusum tufinnandmeaaudi 4 42lus wui
drfuneuszeiudiiusansamlunislavenudsiisy s

Wudusi (50 pL/L ain) azwiulainusednsainnisifuansla

v
a

Yastnsiureusewediunsiuseavsunnnintnsuredseinelsan

o v o

A1 v g o =K% Y o @
WIE]G]’JLG]JJ’DEJ”U@Q&IE]@LLﬂQ@EJNJJHEJﬁWﬂiyVﬁ%ﬂUﬂ’J’]QJL“Uallu 99%

(Table 6)
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Table 5 LCg, and LGy values of Thymus daenensis essential oil to Callosobruchus maculatus and Sitophilus granarius.

Insect species LCso (UL/L ain) * LCyo (WL/L air) Slope £ SE df  Chi-square (X? P-Value
C. maculatus 4.22 (3.90 - 4.63) 8.21 (6.95-10.72 4.44 + 0.56 q 2.68 0.612
S. granarius 6.55 (6.30 - 6.81) 8.73 (8.11 - 9.90) 10.27 + 1.50 3 1.07 0.783

Notes: 195% lower and upper fiducial limits are shown in parenthesis.

Source: Jarrahi, Saeid & Sohrab (2016)

Table 6 Percent repellency (mean + SE) of the essential oils from Artemisia
khorassanica, Rosmarinus officinalis and Mentha longfolia on Tribolium

confusum adults using treated filter paper test.

Plant Concentration of essential oil
species (u/food)
50 75 100
R. officinalis  9.00 + 0.58a (B) 11.50 + 0.50b (B) 16.50 + 1.26b (A)
M. longifolia  7.50 + 0.50a (B) 29.00 + 3.00a (A) 24.00 + 0.82a (A)

Notes: 'Means followed by the same letter in a column (small letters) and
within a row (capital letters) are not significantly different using Tukey’s test
atp <0.01.

Source: Saeidi & Saeid (2013)

GEIL

nsliisiunensvmeananatiwees faanududiv
mensduianesientngd ndinismageuiivan 48 $alug
WU 449.05 pg/adult HAnuduivnisnssulunsdlaifidn

aduTTeegmniy 11.88 mg/L wavlunsalidianiussqed
100 g WU 47.52 me/L Fadidnsn1snne 100% wazdinay
Wuivnenisladenedmanduinnda 80% fiaadudy
0.441 mg/cm2 Bl dmsuitunensymelsauss 60 uL/mL
AeliAnn1seewenuils 100% wazdedaden 50% diu
Uszansamnisiduanssugivesisfunenszme sy
WINgY 28.12 pL/L air v‘iﬂﬁéf’;ﬁaﬁy'smﬂqﬁq 90% WANUNTS
MY 75% dMSUMI999T a8 wasannsEuda 4.5 Halus
Hadgamuindhdunoussielnsen 30 way 40 uL/L air
AeliiAnnsnne 100% veswandiuden tisuneussimesd
Wesiiug 20 uL/L air AeliAanisane 70% veswesdhidden
dmsuisfumenssmeiug 50 UL air Suszavanimlunisla
woautls Mnenutistuivsdnsmsnduiviifidneninuay
arwsadrwauldlunisiduaisdiuuacld ieannde

1Y '

Naununstdaseiduasiziidudunsie ad19lsiniy

P A - P |

agdosinsfnwiininliladeyanindedio ienisaiuau

Yeatuidnunasdnshulsanulifivssansningean

LU

References
Coitinho, RLB.C, Oliveira, J.V. de, Gondim Junior, MG.C,, & Camara,
CAG. de (2011). Toxicity by fumigation, contact and ingestion

of essential ails in Sitophilus zeamais Motschulsky, 1885

(Coleoptera: Curculionidae). Ciencia e Agrotecnologia, 35(1),
172-178.

Calo, J.R, Philip, G.C, Corliss, O.B. & Steve, R. (2015).
Essential oils as antimicrobials in food systems-A
review. Food Control, 54, 111-119.

Emekci, M. (2010). Quo Vadis the fumigants? In: Proceedings
of the 10th International Working Conference on
Stored Product Protection, 27 June to 2 July 2010
Estoril, Portugal (pp.303-313).

Germinara, G.S., Maria, G.D.S., Laura, D.A., Sandra, P,
Sebastiano, D., Antonio, D.C. & Giuseppe, R. (2017).
Bioactivities of Lavandula angustifolia essential oil
against the stored grain pest Sitophilus granaries.
Bulletin of Insectology, 70(1), 129-138.

Jarrahi, A., Saeid, M. & Sohrab, I. (2016). Chemical
composition and fumigant toxicity of essential oil
from Thymus daenensis against two stored product
pests. Journal of Crop Protection, 5(2), 243-250.

Keitaa, S.M., Charles, V., Jean, P.S., John, T.A. & Andre, B.
(2001). Efficacy of essential oil of Ocimum basilicum
L. and O. gratissimum L. applied as an insecticidal
fumigant and powder to control Callosobruchus
maculatus (Fab.) [Coleoptera: Bruchidae]. Journal of
Stored Products Research, 37, 339-349.

Khngseri, N., Jaruwan, B., Kanya, H., Sunanta, W., Watcharee,
S., Phulsri, S. & Siriwan, T. (2004). Quality and
inspection of Thai Hom Mali Rice. Kasetsart university
press. (in Thai)

Library and Science and Technology Information Center. (2010).
Pesticides and natural plant essential oils. http://siweb.
dss.goth/repack/fulltext/IR9.pdf. (in Thai)

Lu, JH. & Ya, Q.H. (2010). Fumigant toxicity of Ailanthus

altissima Swingle, Atractylodes lancea (Thunb.) DC.

and Elsholtzia stauntonii Benth extracts on three



B. Satongrod and R. Wanna / PRAWARUN AGRICULTURAL JOURNAL (2021), 18(1): 119

major stored-grain insect.  Industrial Crops and
Products, 32, 681-683.

Odeyemi, 0.0, Masika, P. & Afolayan, AJ. (2008). Insecticidal
activities of essential cil from the leaves of Mentha longifolia
L.subsp. capensis against Sitophilus zeamais (Motschulsky)
(Coleoptera: Curculionidae). African Entomology,16(2), 220-
225.

Oka, Y., Nacar, S., Putievsky, E., Ravid, U., Yaniv, Z. & Spiegel,
Y. 2000. Nematicidal activity of essential oils and their
components against the root-knot nematode.
Phytopathology, 90(7): 710-715.

Ruangrungsee, N., Thewan, T., Surapot, W., Pimporn, L.,
Jongkchaporn, P., Chwida, S., Siphir, P., Yingsak, J.,
Chanida, P., Somnuek, S., Vajana, S., Winay, K. & Prani,
L. (2007). Academic textbook of aromatherapy.
Printing Business Office War Veterans Organization of
Thailand. Bangkok. 355pp. (in Thai)

Saeidi, M., & Saeid, M. (2013). Insecticidal and repellent activities of
Artemisia khorassanica, Rosmarinus officinalis and Mentha
longifolia essential oils on Tribolium confusum. Joumal of
Crop Protection, 2(1), 23-31.

Singh, V. (2016). Phytotoxic efficacy of rosemary oil against

and Callasobruchus

Tribolium Castaneum

maculatus. Global Journal of Science Frontier
Research: C Biological Science,16(3), 2249-4626.

Soonll, K., Yoon, J., Jung, J., Hong, K., Ahn, Y. & Kwon, H.
(2010). Toxicity and repellency of origanum essential
oil and its components against Tribolium castaneum
(Coleoptera: Tenebrionidae) adults. Journal of Asia-

Pacific Entomology, 13(4), 369-373.

118

Souza, V.N.D., Carlos, RF.D.O., Claudia, H.C.M. & Daiany,
K.F.D.A. (2016). Fumigation toxicity of essential oils
against Rhyzopertha dominica (F.) in stored maize
grain. Revista Caatinga, 29(2), 435-440.

Sunthornchai, S. (2015). The acute toxicity of chemicals
based international system GHS. Journal of Safety
and Health, 8(30), 39-40. (in Thai)

Thienhiran, S., Thani, P., Noppom, T., Wima, S., Suthilak, R., Sirikan, P.
& Kannikam, A. (2010). Community Self-Studly Guide on Plant
Biodiiversity. Agricultural Cooperative Association of Thailand
Printing House. (in Thai)

Ukeh, D. A, Sylvia, BAU,, Alan, SB., Jennifer, M.LA, John, AP. &
Michael, A B. (2012). Alligator pepper, Aframomum
melegueta and ginger, Zingiber officinale, reduce stored
maize infestation by the maize weevil, Sitophilus zeamais in
traditional African granaries. Crop Protection, 32, 99-103.

Wildwood C. (1996). The encyclopedia of aromatherapy.
Rochester: Healing Arts Press.

Wisanathanon, P., Phanphen, H., Cithip, A.,, Rangsima, K,
Kannika, P., Jiraporn, T., Dwngsmr, S., Lakhana, R,
Phawinee, H. & Atchara, P. (2005). Insects found in
agricultural products and their control. Printing House
Agricultural Cooperatives of Thailand Ltd. (in Thai)

Youngrum, J., Wanida, A. & Angsumal, J. (2014). Efficacy of essential
olls to control maize grain weevil (Sttophilus zeamais
Motschulsky). in: Proceedings of 52nd Kasetsart University
Annual Conference: Plants. Bangkok: Kasetsart University,

125-132 pp. (in Thai).



B. Satongrod and R. Wanna / PRAWARUN AGRICULTURAL JOURNAL (2021), 18(1): 119 119

Review article

Toxicity of essential oils from Lamiaceae against stored

product pests

Bunyaporn Satongrod” and Ruchuon Wanna

Department of Agricultural Technology, Faculty of Technology, Mahasarakham University, Mueang,

Mahasarakham, 44150, Thailand

ARTICLE INFO
Article history

Received: 9 February 2021
Revised: 19 April 2021
Accepted: 30 May 2021

Online published: 28 June 2021

Keyword
Toxicity
Lamiaceae
Storage insect pest

ABSTRACT

The use of essential oils from Lamiaceae that have toxicities by contact, fumigant
and repellency, are another option for protection in various stored insect pests,
including wheat weevil, red flour beetle, cowpea weevil, lesser grain borer. The
study of the toxicity of essential oils from Lamiaceae such as lavender, rosemary,
thyme, basil, spearmint and mint. It was found that the lavender essential oil had
contact toxicity to wheat weevil at 48 hours, with 449.05 pg/adult. It had fumigant
toxicity in the absence of wheat contained with 11.88 mg/L and in the case of
containing 100 g of wheat with 47.52 mg/L. They gave 100% of mortality. And then,
it had repellent toxicity more than 80% on wheat weevil, with 0.441 mg/cm2 or
more. For 60 pL/mL of rosemary essential oil found to cause mortalities with 100%
of red flour beetle and 50% of cowpea weevil. As for the fumigant efficiency of
thyme essential oil with 28.12 pL/L air was the killing agent which caused 90% of
cowpea weevil mortality but the mortality of wheat weevil was 75% after 4.5 hours
of exposure. It also found that 30 and 40 pL/L air of basil essential oil gave 100%
of lesser grain borer mortality. The spearmint essential oil with 20 pL/L air caused
only 70% of wheat weevil mortality. For mint essential oils with 50 pL/L air had
repellency effective on red flour beetle. It can be seen that some of Lamiaceae
essential oils have the potential to prevent stored insect pests. It can be used to
develop insecticides and to replace the use of harmful synthetic chemicals.

*Corresponding author

E-mail address: satongrod.b30@gmail.com (B. Satongrod)
Online print: 28 June 2021. Copyright © 2021. This is an open access article, production and hosting by Faculty of
Agricultural Technology, Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2021.14



