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Effectiveness of Essential Oils from Turmeric (Curcuma longa), Cassumunar Ginger
(Zingiber cassumunar) and Galanga (Alpinia galanga) in Controlling the Mold Mite

(Tyrophagus sp.) by Fumigation and Residual Contact Methods
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Aefinan 24 $aT08 daunmegeulngiannsduianadeilunaenifiatlanadndtlndoanszaensesia
2 §19 2unmdukauguanand 0.4 cm €19 3 cm finanadiudu 0 (95% ethanol) 0.02, 0.04, 0.06, 0.08 LAY
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mmammvlﬁmfamimmﬁmmumzﬂmmm 100% 12 m‘lﬁm finudindiuo.10 ul/em? Taaiflpn LC_ wirriy
0.040 pl/ cm 2 spgaanAatnsimenaninauazan Taadlen LC_, wiariy 0.059, 0.063 ul/ cm’ mmmm‘u

A1RNARY : Zingiberaceae, Wdunanazve, 191083, Tyrophagus sp.

Abstract

The fumigant and residual contact toxicity of the essential oils obtained from 3 selected medicinal plants
namely, turmeric (Curcuma longa Linn.), cassumunar ginger (Zingiber cassumunar Roxb.) and galanga
(Alpinia galanga (L.) Willd.) at various concentrations of 0 (95% ethanol), 0.3, 0.6, 0.9, 1.2, 1.5 and 1.8 pl/L air
against adult of mold mite (Tyrophagus sp.) were investigated. The fumigation was performed by applying those
essential oils at mentioned concentrations in 25 L knockdown chamber with 1 hr fumigation time and mortality of
mite was observed at 24 hr after treatment. As for the residual contact method, the bioassay was done in a glass
tube 0.4 cm in diameter and 3 cm long and covered with filter paper on both ends. The various essential oil
concentrations of 0 (95% ethanol), 0.02, 0.04, 0.06, 0.08, 0.10 pl/cm® were appiled and mortalities of mite were
observed at 12 and 24 hr after treatment. The result showed that turmeric essential oil had a high
potent fumigant toxicity against the mold mite. Remarkably, this essential oil gave 100% mortality of exposure

period of 24 hr at 1.8 pl/L air and showed the LC50 of 0.66 pl/L air, followed by essential oils of cassumunar ginger
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and galanga that showed the LC50 values of 0.819 and 0.963 pl/L air, respectively. In addition, this essential il
was also highly toxic against the mold mite, showed 100% mortality by residual contact method at the concentration
of 0.10 ul/cm’. It presented the most effective LC50va|ue of 0.04 pl/ cm?, followed by essential oils of cassumunar

ginger and galanga that showed 0.059 and 0.063 ul/ cm?, respectively.

Keywords : Zingiberaceae, essential oil, mold mite, Tyrophagus sp.
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‘mmﬂmmnmmmm?mﬂLﬂmﬂm"l,qmﬂmmamwmﬂLmvmim Taun danuiinuiie atudia mu,m
aldouuie udu LL1J<1 WAZRINNTERT "qumummmmmimmmmumm 7-10 °C ﬂmuﬂmmmm
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Anglulsafivuazunasdngials (nsudanisinems, 2554)

Tunsineasaiisn nuszasA eAnslszAvsnwiiaesszmuanniugi e uazan ienau AN

31831 (Tyrophagus sp.)Inedan1ssutazisnisdula

o a
AlnsluaLIenNS

1. nMawnziaeslsidas (Tyrophagus sp.)
Tsda (Tyrophagus sp.) )l lunnsmaaas HUN1ANBIMNIAR T IHAAN N NNMIUAT Fnns1aeN

|
=

mewmﬁmmlumm@ﬂ\ﬂi (mite bottle) mmm%mmm@mmﬁ*mm (Figure 1A) Imamu%lummmu
ammu (mite chamber) (Figure 1B) mumf]mwmmmﬂami@:mﬂ@umﬂma KCI LW@Lﬂmﬂmmmmumﬂh
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(AmLa9a1n Insung and Boczek, 1995)
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eBe Ll
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3.1 ManAfaUlnaIfn1gsu

wiselsida (Tyrophagus sp.) Lﬁﬂﬁﬁmammuimﬂlgﬁwﬁu 118U zim%ﬁmﬁuimmiaﬁy@m
(Tyrophagus sp.) ldanisina anuaw 10 sa ldaslunsammgeuls (mite cage) (Figure 2A) Fatlaune
NA9XEINIXES 3x5x0.45 cm VinnssuasminsmensT e AN AaLliadi O (95% ethanol), 0.3, 0.6, 0.9,
1.2 Ay 1 5 pl/L air #ae/l knockdown chamber a11A 25 L (F|gure 2B) (mmﬂmmmmmmm LAY
%‘Qﬂﬂﬂm 2552) 311 1 14 WAEAIIAILISRINNIANET 24 FluevinnNIMAgeLT LA 3 FIn1TMAAe
$1ay 3 NsamAAeL

3.2 MenNAFaUlALIE NS NNE

FnnsnagaLInEMEAENIaZ AN TN TN IMEANNTIT TiAaENE1L 0 (95% ethanol), 0.02, 0.04,
0.06, 0.08 uaz 0.10 pliom? asluvasaufadana davedesdinuauadiuinguinaranialu 0.4 cm
&1 3 om Wdanawasauiaite liisumensy e lBinaeuvasniaduludes@es (Tyrophagus sp.)
21U 10 A aslunaaniia (Figure 3A) Tadanavaasuiafaansza1ensad (Figure 3B) AsaiuamnInnig



4 NIANTNHATNIZABNINAT

PNETIIAN 12 WA 24 FATHIMAINTNAGEL FANINARDY 3 FTIN1INARES G182 10 YADA
4. MsAAsIzRdays

ANIVNANUANANINSAT ALDIANLRALINIUHUNITNAREIULIL CRD (completely randomized
design) Auanmlaiduinsanaaasls Tnaldgmsanas Abbott (Abbott's, 1925) LLmﬁﬁﬂgﬂﬁTﬁiﬁ”ﬂwm
m%mm”ﬁmmuﬂiﬂmmm L‘Ll?ﬁ*uLﬁﬂummLLcommq@”mwmmﬁﬂimﬁﬁﬁﬂw DMRT (Duncan’s new
multiple range test) fiazduAudasiu 95% (P <0.05) Tneldlilsunsudnidagy SAS

mﬂm@mmumu mmmm:mmmmmuwamvmﬂmnwwuﬂavmﬁmwmlummmmumqq
i Tne/l% Probit analysis lunnsAuanuen LC_uar LC_ Taeldlilsunsudnisagyl SPss

Figure 1 Mite culture sets, A: mite bottle =~ B: mite chamber

Figure 3 Residual contact test sets, A: Glass tube, B: glass tube covered with filter paper
on both ends
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annsnageLszAvnmassinsimenssmeanafiugi na uaztn lunissnsauiusaseslsde
91 (Tyrophagus sp.) Tmmﬁﬂﬂiimm‘”faﬁmmum ‘W‘Lmu’muwau?‘”L‘Mﬂmnmuumuuﬂi”@mﬁmwiumim’]
VL‘im'ai’]Immﬁn’]ﬁmmm 100% m”ﬂum’mmmu 1.8 pliL air TaaifiAn LC,, WinrfL 0.660 pl/L air wazilAn
LC,, Winiu 1.342 pl/L air 28989NNAR muuw@m”mmmiwa LA TmﬂNﬂ?”@V}ﬁﬂ'}Whﬂ’]?%ﬂ?L%
92. 9+6 1 uaz 80.146.6 % NAN LC,, 0.819 uaz 0.963 pl/L air mu’mm‘u uazdAn LC,, L‘Vl’m‘]_l 1.951 Ay
1.646 pI/L air ANNANAL (Table 1) mummmmuimmﬁmmwm Wmﬂmuuuﬂmivmmqﬂﬂmumummm
mﬂﬁ‘mmﬂmmﬁm?ﬁuNMMM@ 100% ‘Vl 12 °nf3<l:m ‘wmmmmu 0.10 plicm? laadiAn LC, L‘mﬂ'u 0.04
pl/ cm immmﬂauwuuﬂumﬂVLWﬂLL@”m Tnefidn LC, L‘Vl’m‘]_l 0.059, 0.063 ul/ cm’ mu'mml (Table 2)
uazilAn LC, 1/1 24 me L‘Imm_l 0.022, 0.029 uay 0. 043 ul/ cm? m’mmmu (Table 3) ﬁﬁﬂm’amﬂ@@\‘mllﬂ’ﬁ
Ansnang mm LL@ANﬂﬁﬂm (2552) Wummuuﬁ@mwmmmmmu‘nu uazlng mmmm”l,iclu
(Dermatophagoides pteronyssmus) 15 InefAn LC Winfiu 0. 561 waz 0.704 ullcm?2 ANNAIAL LAZAN
mﬁ‘ﬂm:r’mm ANAANALAYATUY (2553) Tmmﬁmmum WL muuwam”mamﬂwm 1mLLﬂ Ina uaz
“ﬂmwnu uﬂa‘%ﬁmmmlummﬂamm (Formicomotes heteromorphus) mnﬂm 90 1Laz100% ‘Vl 12 me AN
NG uﬂﬂmﬂuu @ﬁ\mﬂﬂm UAZANLE (2552) WudNtdureNIzliean wmju fulsz@nannlunissinle
ﬂmgmm (Luciaphorus perniciosus Wa% F. heteromorphus) IH1nn9n 80%

Table 1 Mortality percentage of Tyrophagus sp. after fumigation with medicinal essential oils at various
concentrations (24 hours).

Mortality (%)

Essential oils

Concentrations (pl/L air) L050 LC,, Slope SE
0 0.3 0.6 0.9 1.2 1.5 1.8

Turmeric 0.0£0.0° '3;6.7if>.8a 485+7.9° 67.8+1.9°  86.0+12.2° 87.7+1.57 100.0£0.0° 0.660 1.342 1.895 0.124

Cassumunar ginger 0.0+0.0° 33 9+9.2% 33.8+7.9% 61.0£5.6° 74.316.47 80.046.5° 92.946.1° 0.819 1.646 1.550 0.105

Galanga 0.0+0.0° 235+7.4° 38.9+1.91° 52.0#35° 70.0£8.9" 70.0+4.5" 80.146.6° 0963  1.951 1.298 0.097

% cv - 27.9 18.6 76 14.2 6.9 6.6

"Means in column followed by the same superscript letter were not significantly different (P<0.05) according to DMRT.

Table 2 Mortality percentage of Tyrophagus sp. caused by medicinal essential oils at various concentrations
by contact method (12 hours).

Mortality (%)
Essential oils Concentrations (ulicm?) LC50 LC% Slope SE
0 0.02 0.04 0.06 0.08 0.1
Turmeric 0.0£0.0° 33.3+5.1° 45.3+8.4° 72.747.5° 100.0£0.0° 100.0£0.0° 0.040 0.069 48.70 3.071
Cassumunar ginger 0.0£0.0° 35.0£6.3° 45.5+4.4° 81.9+5.9° 71.4+10.9° 75.249.8° 0.059 1.108 21.58 1.780
Galanga 0.0+0.0" 27.66+8.37° 29.54¢8.0° 71.047.8° 62.3£3.4° 62.3+3.9° 0.063 0.131 19.01 1.749
% cv - 24.28 20.12 10.94 24.8 8.7

"Means in column followed by the same superscript letter were not significantly different (P<0.05) according to DMRT.
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Table 3 Mortality percentage of Tyrophagus sp. caused by medicinal essential oils at various concentrations

by contact method (24 hours).

Mortality (%)
Essential oils Concentrations (ul/cm®) LCE'J LC90 Slope SE
0 0.02 0.04 0.06 0.08 0.10
............... Tumerc  00:00°  728£103"  830+108  863:90°  1000:00°  1000:00° 0022 0051 4469 3542
...... Cassumunarginger 00400  604:94°  724+174°  819:69"  42481°  916479° 0029 0074 2847 2138
Galanga 0.0£0.0° 50.3+9.9° 52.8+155°  739+102°  80.5+8.7° 735+7.5° 0.043 0.109 19.38 1.725
% cv - 18.6 235 12.3 87 8.5

"Means in column followed by the same superscript letter were not significantly different (P<0.05) according to DMRT.

dgUnanisnaang

anMnAge LI AN A e e nsYIvieann 15ud e wazdn Wntssindiudelsda
(Tyrophagus sp.) Imﬁ"ﬁnwiml,m"?ﬁﬂﬁﬁuﬁ@ wudn Taevindfumenssmeannafuduiileydnaninlunis
m”l,m'amimmﬁmﬁmmm 100% Rszunanadiaii 1.8 pliL air TaadAn LC_, Winriy 0.66 pl/L air @91
mwmeu‘[mmmw@“wa ‘wmﬁmuuu@mwmmqﬂwmummmm"l:mmﬂmmﬁmmuNmimmm 100%
712 alug AAvnudindiv 010 liem? Taglein LC, Wiy 0:04 pl/ em”
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