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(Effects of Myristica fragrans and Alpinia conchigera oils against insect pests in mung bean)
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Abstract

Efficacy of Myristica fragrans and Alpinia conchigera oils were evaluated against
Callosobruchus maculatus, Callosobruchus chinensis at Postharvest Technology on Field
Crops Research and Development Group, Postharvest and Processing Research and
Development Division during October 2011 to September 2015. Seed of M. fragrans and
rhizomes of A. conchigera were extracted the essential oils. It was identified the chemical
composition by GC-MS which 10 and 12 constitutes were found on M. fragrans and A.
conchigera oils. The major component of M. fragrans and A. conchigera oils were sabinene
and 1,8-cineole, respectively. Contact toxicity assay on filter paper of both essential oils and
the LCsy value of C. maculatus and C. chinensis adults when treated with M. fragrans oil at
72 h were 4.6 and 1.2 yL/cm? while 1.7 and 2.5 pL/cm? for A. conchigera oil. Therefore, the
C. chinensis adult was more susceptible to M. fragrans oil than C. maculatus adult which
was more susceptible to A. conchigera oil than C. chinensis. For fumigation experiment, the
LCso values of C. maculatus and C. chinensis adult at 24 h were 57.7 and 222.6 ulL/L, for M.
fragrans oil and 124.7 and 74.1 plL/L, for A. conchigera ail, respectively. Then, C. maculatus
adult was more susceptible to M. fragrans oil than C. chinensis and the C. chinensis adult
was more susceptible to A. conchigera oil than C. maculatus adult by fumigation toxicity.
Furthermore, the number of laid egg and adult progeny production of C. maculatus and C.
chinensis were inhibited by treated with M. fragrans and A. conchigera oils at 10 and 8%
under laboratory condition. In additions, the efficacies of both essential oils were conducted
for 6 months at warehouse of Lopburi Agricultural Research and Development Center. The
results showed that insect pests and natural enemies were more found in the mung bean

treated with M. fragrans oil than A. conchigera oil and C. maculatus was the major pest.
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Tuwnedonazuoning (Staton uazAmz 1966) I@]ElfﬁL%EJ?EﬂlI’]iOLﬁ(ﬂﬂ’]’iLU?ﬂlﬁluLLUaGﬁ’QQMﬂWWLLaz
Uinauszrinsmsifuinuanmadhansvesusasdngudamaiuifey  lnsanuidemeiiinen
LLmaqﬁ’mgwﬁamiLﬁULﬁlmﬂismm 5-10% luwwmouguuas 20-30 % uwnsou (Nakakita, 1998)
Caswell (1981) l¢na1731 dudeniiudunan 3 8 4 e wiANugdeUszana 50% lagiin
PNMsvhaneves fedades Callosobruchus maculatus (F.) wazssiumdes Callosobruchus
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e (bioactivity chemical) dhsiuneussmeanansayiliuasneldlagluiudansdetsyam
(acetylcholinesterase) lusguuUszanuotuuas (Houghton uwazAalg, 2006) Tneunenssve
ansonlidestuidaunasdngndnsiufoldnaesuuuy wu assinues (nsecticide), a3
lauwas (repellant), @1saouuas (attractant), ansfudanisiu (antifeedant) wazanssy (fumigant)
(Shaaya wazAndy, 1997)
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Junta (Nutmeg; Myristica fragrans Houtt., Myristicaceae) fa1sdAtyde Sabinene,
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Figure 1. a) seed of Myristica fragrans b) rhizome of Alpinia conchigera

‘v‘hmﬁlm']zﬁaqﬁﬂisnaw%amiﬁﬁiyﬂuﬁwﬁwamzmaﬁu’q 2 wfiadhewedes  GC-MS
(Agilent model 6890N (GC) and 5973 (MS)) vewiesUfUanmsnane Useweilneg) d1in lagld
modutlalaan3 (column capillary) ¥la DB-5MS LduruAugnataniely 0.25 wns 811 30 A3
wazANunuesiidy 0.25 lalasiuns oumgiGududalin 75 ssmwaifea wesifiann 2 s
wala/und aunseitald 100 esrisadea udwnduifiuyn 3 ssmeadva/unfauld 120 aam
wailoa uarasegiigamgfitiiunat 10 wifl uandiy 2 esmuwaia/uniiould 134 ssmueadya
wazdi 5 oseaiBea/unit wildpungfiaatiefo 200 ssmuwaifea uazesilgamgfil 15 i

dufdnansietns (injector) wazdnsaada (detector) Aagaumgfiilifi 280 ssriwaidud
wazldfeBideandudann (carrier gas) dns1nslua 1 faddns/und Tussuu spit less wlinvsans
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¥msveaeuUsEansnmuessumenssvevestundne  uas sdflamﬁqméiumilﬂumi
Fuifaresfuiovesdnedndonasdieduvdes  vnsazansttuneusemeluenuea  fisey
ALY 2, 4, 8 Az 10 Wasidus (Windu 1.27, 2.54, 5.08 way 6.36 uAa./n5.au.u30lulAsans
femsiauiuns) dnifunenssmedissiuarududusneg Siwsu 500 lilasans nesasuy
N3EAINT8a Whatman wed 1 filldusiwgudnans 9 wufiluas dwsunssuddaiuau (control)
neaenIuea 500 lulasdnsiiesagraneivasslinsemuiieUssana 2 Uil LadtInsEA1YNTaILA
avurusadluduaos sy nduldessufiuteiifleny 0-24 Halas  asvunseaunsesly
uufuddan (hssuias 5 81/ 1ax 20 ) ndantuinsTuinguuLLaTinBLAzLIaT
fiFAandsannisagaoudi 24 uaz 72 $alus

2.2 mmaauqmémaa‘fwﬁwamzma%’wﬁmvaiLLamJﬁﬂumsﬁJumsm (fumigation toxicity)

YnhsiumensemedumimatassaduuSnadisetuie 0,05, 1,2 4, 6,8 uazr 10 uAa.
(Wihifu 0, 15, 30, 60, 121, 181, 242 wag 303 uAa./a.uselilAsansredns) U maaeuiud iy
Yo nTenasistivaes TnevhnstiusfiuTousasein (15533%as 5 91 91az 20 69) ldas
Turaufusiarlunasventiiiunonssveusazelinuunsznensesuaduruguinans 2
wuRlnsAuUSInaiiue wasiald 5 und ndnildnseanunsesfilviaguluwd Uanwan
Tradnmeutulaniingomsian vhnstufinsruiuuiasdineasiuasifitiandannismagou
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$1uau 200 lilasdns  diduvewseveusazelnuranfudndaden 150 win (10 i) 1d
wiadudnradunanaafnuazvgnananaindioliiduneussmeiininssasegieriaie
Uaeelioyueasemeiduna 15 unl Control 1 2 yaildAe ovmuea 200 lulaséns (Solvent
control) way Control Aldlamnzwdadnder idufuiovesisdudeuasieiauvdesiifony 0-24
Hlus Aslalldnaniug (nag - wedle ogsaz 5 §) TdaslUluviafifiudni Weldiuduonay
fus warnaly wdndu 48 dalus thiauduisesn vinnisantufindiuunismevesusassiay
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Fa¥aanyd vhnsTuRLLUY RCB & 5 nsadd 4 91 Taevhnsagnidunesseveusazaiinly
winduTer S 2500 n3u Aszduanuduty 15% 30% way 45% leeiinssuiBeunu 2
nsniisAe wandudendildldngnans uay winduduadiviinsagndgioniuea ymsuUsidend
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Tunsmaassmniidasmanelunssuiseuay wnndi 5-10 Weddudasfesideyayntu
uniesiduinsmedsudisulagld Abbott’s formula (Abbott, 1925) Aeufitesadzgniiasies
AULUSUTIL (ANOVA) Anladevetusiasnssuds wgniUTeumeUlagds Duncan’s multiple range
test 75U p < 0.05 dmSuA LCsmaz LCo aggnenuIndlagldlusunsy POLO-PLUS ety 2.0
(LeOra Software, Petaluma, CA, USA)
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fl’ja‘vim 10 wia leeans  sabinene, O-pinene ag Bicyclo (3.1.10heptane, 6,6-dimethyl-1-
2methylene Lﬁumiﬁwﬁmﬁwwmﬁqm Aol 38.74, 12.84 way 10.21 Wasidud sudau (Table 1)
Tusnuedl Muchtaridi wagamy (2010) Idvhmsfinuiansddyuesiiiunoussme fumimedivgnly
Usenedulailae Wumiﬁwﬁ’@iuﬁﬂﬁwamzLm%’uwﬁmﬂﬁy’mm 32 ¥ie el sabinene (21.38),
d-terpineol (13.92) uag myristicin (13.57) \Juansdiey éfm%’umséﬁﬁmﬁwﬂuﬁwﬁummzmaﬁu'ﬂ
Al 12 %ﬁ@l%sﬁﬁﬂﬁwuu’mﬁqwﬁa 1,8-cineole, [B-pinene uaz B-sesquiphellandrene (34.84,

14.77 way 10.46 Wasidud) muaisu (Table 2) Tae Suthisut wazame (2011) lavinnnsadnugiu
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21 vedeugvisvesituneuszieduntwAtazuasduntsiunisdudauunsznunses
(contact toxicity on filter paper)

NNI5NPADIN T LA TAUTEUR N T UL S LM TUNUN AR AT ILALAIITUNA DY

Y W Y ¢ ~ v v fd & v < P ¢ 2 &
PUMUNTUVBUTLALTUNMINATIANUDIUTY 2, 4, 8 war 10  Wasidud addendilasigunnig
PeiNiU 0, 2, 64.3 way 77.5 wWasidus Tuvnuznmedimdesdliuasidusnismewindu 75.5, 95.7,
97.9 war 100 Wasifudndsnisvaass 72 Flug lagen LGy, Afuialanuin A1 LCy, ¥03m3907
WEINANYNAY 4.6 UAA./AT.9Y. LATANNIRGDINANYINAY 1.2 4Aa./A5.94. (Table 3) 91nA1 LCso 9
Amwdlavinlinsuntureussme Y unimatusEans A mlun1siIaa 19 ma a9 laAN1192907
= o v ) . av v oo I3 1Y) ¢
W7 N15NRasItiimudanAaeInuNIsNAanduad Adedire (2001) NALNLMUAAVBIFUNILNFALIUN
Wunaazioudnvasduntmeniannuisiuneusewes et i aaauiusediden  9Inn1s
NAFDUNUIT NANITUTY 2 Wasidusnavatudndunidme lufiuszansainlunisindneednden
d‘ ’oJ Y (Y] '3 ) vy & a & @ 6 [ o

YU NN TUNBUTLNEIUNUNAYNLR962 0879918 60 LUBSIUR MAIINAITNARDY 72 Tkl

Turae MnTuroUsEmeU1899 A TLILAL A NADINUIUT UMD TENLVIRIN ALY
WUTY 2, 4, 8 war 10 wWasidud meddeniiwasidudnisanewindu 20.2, 91.5, 100 wag 100
Wosidud dmsumenundssiidosifudnisaeindu 0, 4.9.3, 96.5 waz 100 wWasidusd wdinis
NAaee 72 FIlu Weansunanan LG Ainuanlanuin A1 LCy, veenenileniianvinnu 1.7
UAR./MI.PY. WATANNUNARWANNAY 2.5 UAa./As.%U. (Table 3) 91nA1 LCs, Amwaulavinl
510NN TUreUsEMeUaITUsEANS AN TUNITANTRN 90T 8 LA ANINA 9N DY

Suthisut wazAmy (2011b)  leneaeulseansanwesirduneusewevrdddunisiduans
duialagldia3es micro applicator MEAUINUMONIZINEUIRIAIUUNSIVDIAIITNTIINALAZIDA

w9na991NN1TNAABY 7 TUNUINIAT LDs WinAU 24 waz 45 lailasnsusedadnsy auainy

2.2 mmaaquémaaﬁwﬁwamzmsjézhéqLLazfi’fumﬂmﬂiuﬂmﬂumﬁm (fumigation toxicity)

Mnmsnaaesnsiiuanssuvesitiuneussmeiuntimesedaddouas e mamuin
YsumensmefuntivmaiuSinm 0, 05, 1, 2, 4, 6, 8 uaz 10 uea. dsdTeniivesidudnsane
WU 0, 10, 10, 38.9, 85.6, 100, 100 way 100 Wesdud Turasfisraduviosdiodidusnisane
Wiy 0, 0, 0.4, 0, 0, 55.7, 85.9 way 100 Wasiius ndnsmeaes 48 alus Wefiansanainen
LCyo TRWandléinusn A1 LGy, vassedndenilanvindu 57.7 uea/a. wazsadavdediainby
222.6 upa./a. (Table 4) 91nAN LCqy ARRRIlEV MU uMonsEIe SunmATiuszansaw

Tun1smdnaanelannineedimniag



dwduitunensymetnasedsdadoiwasfsdamdomuinhunenssmerndefivsuna
0,05, 1,2 4, 6,8 uay 10 uAa. sradudenfiledidudnmsmeiaiu 0, 0, 3.9, 0.6, 37.8, 73.5, 100
way 100 Wesdus lurasfissiundediefidusmsmeniaiu 0, 2.3, 0.4, 13.4, 99.0, 100, 100
way 100 Wodldus ndsnsmeass 48 $alus Wefiansananan LCs, fimwinidénuin m LCs, va9
stdeadianrindu 124.7 ura/a. wasssiamdesiiaviaiu 74.1 uea/a.(Table 4) 9701 LCs
Fennallgvilimsuinhdunessmedidsivssansnmlunsidnsedamdedldmningedaden

Suthisut uavAy (2011a) ldinsnedeuUsyansnmwesidunenssmetnadunisiu
anssusedandinauazueauds Grdlusvorly wueu dnud wavdufiude) wuidduTovesd
st nanazueaulsian LCs, windu 85 wag 73 uaa./a. mudsuLazuenInENUIns e Az
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2.3 wmaaqu‘émaaﬂjﬁﬂwamzmaﬁ'uwﬂmmawhaqGiaﬂ’liawlﬁzil,l,azﬂmﬁmsuaq
uAsfngLTen

mﬂmsmaaﬂmmiﬂqﬂLuﬁmﬁ’aFUmﬁ’uﬁﬂﬁwamsma%’uwﬁmﬁmmwﬁmﬁu 2,4, 8 uay
10 weddud uddesiuiutomaduasmadoaduluudefingninduvesssivends  :1nns
VARRINUIE N IT e Tiodidusnismewiiu 0, 0, 55.0 wa 87.5 Wesidusd warsuaulyfinuuy
waaddende 1485, 149.0, 31.5 way 3.0 Wes InesuduTelmifiAalmivindu 115.3, 75.0, 4.0
way 0 A7 MINa1AU (Table 5)

dmsulseans nmensiuensye Suntineredadies WUIPTE e
Wesiusnismewiniu 0, 0, 17.5 way 97.5 Wesdus wazsuiuldfinuie 1315, 128.5, 67.3 uae
2.3 wos Tnesadtuielmifinuindu 455, 13.8, 0 uaz 0 # (Table 5) ndeyafildnuirfivhifumen
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Table 1 Chemical constituents of essential oils from Myristica fragrans fruits

collected from phang-Nga province, Thailand.

Compound Retention time (min) Composition (%)
Sabinene 7.62 38.74

O-pinene 6.27 12.84

Bicyclo (3.1.10heptane, 6,6-dimethyl- 7.79 10.21
1-2methylene

3-cyclohexane-1-ol,4-methyl-1 17.89 6.32
(1-methlethyl)

Y-terpinene 11.21 6.15



dl-Limonene 9.86 4.44

O-terpinene 9.31 4.33
B-Thujene 9.94 334
O-Terpinolene 12.54 2.49
B—Mycrene 8.15 2.30

Table 2 Chemical constituents of essential oils from Alpinia conchigera rhizomes collected

from Nakhon Si Thammarat province, Thailand.

Compound Retention time (min) Composition (%)
1,8-cineole 6.73 34.84
B-pinene 5.27 14.77
B—sesquiphellandrene 33.59 10.46
A-pinene 4.31 5.82
B-bisabolene 32.26 4.33
O-terpineol 13.17 4.10
Phenol,4(2-propenyl)- 20.04 3.98
,acetate

B—caryophyllene 24.55 3.89
3-cyclohexen-1-ol 12.48 3.26
Benzene,1methyl-4-(1- 6.43 3.03

methylethyl)
Limonene 6.58 2.15
B—Panasinsene 40.02 1.59




Table 3 Contact toxicity of extracted essential oil from Myristica fragrans and Alpinia

conchigera against adults of Callosobruchus maculatus and C. chinensis

for different exposure periods (24 and 72 h after exposure)

Contact assay Insect Duration  LGCs 95 % LCoo 95 %
time (h) confidence confidence
interval interval
M. fragrans C. maculatus 24 >6.4 - - -
72 4.6 3.6-5.6 7.9 6.2-13.9
C. chinensis 24 33 2.6-4.1 6.5 5.0-10.7
72 1.2 0.8-1.4 2.4 1.9-33
A. conchigera  C. maculatus 24 2.1 1.8-24 3.2 2.7-4.1
72 1.7 1.5-1.7 2.5 2.2-2.8
C. chinensis 24 3.7 3.1-4.3 6.8 5.7-9.1
72 2.5 2.3-2.7 a.1 3.6-4.8

Table 4 Fumigation toxicity of extracted essential oil from Myristica fragrans and Alpinia

conchigera against adults of Callosobruchus maculatus and C. chinensis for different

exposure periods (24 and 48 h after exposure)

Fumigation Insect Duration  LGCs 95 % LCop 95 %

assay time (h) confidence confidence
interval interval

M. fragrans C. maculatus 24 79.2 57.7-103.8 154.3 116.2-255.2
a8 51.7 49.3-67.0 136.4 113.5-173.1
C. chinensis 24 222.6 210.7-234.5 2723 255.6-301.1
a8 183.5 173.7-192.6 2383 224.8-258.0
A. conchigera  C. maculatus 24 167.2 132.5-207.8 341.5 261.8-590.2
a8 124.7 97.8-152.2 224.5 173.9-373.7
C. chinensis 24 85.1 74.6-96.1 139.2 121.1-168.8



a8

74.1

65.8-84.2

108.1

93.6-136.1




Table 5 Percentage of mortality of adults, the number of eggs laid and adult progeny production of Callosobruchus maculatus and

Callosobruchus chinensis were found on mung bean that mixed with Myristica fragrans and Alpinia conchigera oil at difference concentration.

Myristica fragrans oil

Alpinia conchigera oil

Concentration

(%)

Callosobruchus maculatus

Callosobruchus chinensis

Callosobruchus maculatus

Callosobruchus chinensis

Mortality Eggs adult Mortality Eggs adult Mortality Eggs adult Mortality Eggs adult
of adult number progeny of adult number progeny of adult number progeny of adult number progeny
(%) (%) production (%) (%) production (%) (%) production (%) (%) production
(%) (%) (%) (%)
Control 0C 1485 A 1308 A 0C 1435A 68.0A 0D 133.5A 988 A 0B 140.0 A 1223 A
Control 0C 150.5A 1163 8B 0C 140.3 A 5508 0D 1423 A 92.0A 0B 1588 A 1073 A
Ethanol
2 0C 1485 A 1153 8B 0C 1315A 4558B 0D 68.0 B 50.8 AB 0B 1495A 1348A
a4 0C 149.0A 750C 0C 1285 A 138C 25.0C 24.8BC 15.08B 30.0 A 598B 29.3B
8 55.08B 3158 40D 175B 67.3B 0D 90.0B 4.8 C 0B 955 A 95C 0C
10 87.5A 3.0C 0D 97.5 A 23C 0D 100 A 53C 0B 100 A 10.0 C 0C
CV (%) 36.8 15.06 12.84 20.4 12.8 24.7 14.7 64.9 62.3 34.6 87.9 38.0







Figure 2 The number of Callosobruchus maculatus adults were found on mung bean that
mixed with Myristica fragrans oils, different concentrations at warehouse of Lopburi

Agricultural Research and Development Center.
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Figure 3 The number of Callosobruchus maculatus adults were found on mung bean that
mixed with Alpinia conchigera oils, different concentrations at warehouse of

Lopburi Agricultural Research and Development Center.
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