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~ §' fe.EH.O)~:l!l~,$:'2;-ffl I.' t.: DNA WHfrH!!:.i:'. Lt, ~,t;:1.:x,fi" 7., :li?I. ii 7- O)jjljfiO)f'ffflt'2;-~ 7., t.: ~O) 

'f-01/jl't-]t,(~~'2;-PCR ~1.:.t IJfi'-,f.:. Ej3EH.~O)-'fi-z:'5.l7.i ;,,o 7- :J:iJ ! -'I'-1J tJ,Gl!(ijJ$/itj~'2;-JflllJt±l L, .r.-'\'

:f-' 1/ c,JHt.) 'f lvHfll.'t:li?I. Lt.: . .:.nGO)/itj~tJ,G'f' / 1,. DNA H!l!t±l L, PCR ~c' ! I-~ 1/ I-' 1) 7 
DNA 0) ND5 il{i-=fffli~~ 1100 !i[~x,fO) DNA ~J,'2;-~$/ii Lt.:. ~~i;ki/J'f'1vJ:O)r<';; 1-'0);t<,:~ Ht'3<'. L 
t.:f.!;!,J!, :li?I. L tJ:1.,-ij-;; 7" 1v1.:.1t.rs:.r. -'l'-:f-' :;/ll!Jm~ nf.:-'}-;; 7" lv"Z:'1;t,,;; 1-'tJ<*~l;\1.:im <, ~{t.;1 'f 1vi/l1W 
c'li"?'·NffitJ,.., t.:. .:. 0).:. c tJ, G, :ll?l.:iJ';i_tJ< DNA OJ{t.$ffl~1.:/ii]' GtJ,O)Jlljfi'2;-&1i'i"oJll~t1:, 5-l 7.i I., 1i 
PCR 5{,!t,O)M~.BUtHil~i" 7.i oJ11~tl;O).Y.) 7.,.:. c tJ{~~~ n. ~O)f,!;J;J/;c Lt PCR &:,!t,1.:.t 7.i DNA O)~ 

~liix/J~tJ<ftff Lt.: cm~~ nt.:. 

El ~51:'itMi-W,:g Lt 1.' 7.i ~!lo/Jtr:-r: Ii, ~ER~ :iJ t' 
1.: J:. 7.i 'ifMO)~{t.H1.i <-· t.: ~. X ft.lit c lcl~ 1.: :iJ. 7- i
,Efl 1. 1f.:-,ll~:1J< .::.' < -jlRl't-J1.:fi'N1, t ~ t.:. ~AA1.:~i,\a 
~iHOJ~:IJ<OO-r:'itMi-~:@:1.:W,:g-t 7., t.:~ 1.: 1;1:, ~AA 
(r-]1.:Jjjl~~,::-c i.i~T 7.i.:. c :IJ! ti.., c tifi~-r: ~ 7.i1i 
arz:;t., 7->:IJ, G-r:;t., 7.i. 

-jj-r:, PCR ~OJ-l)1f2?(1.: .t I? DNA 11¥!ii-~!lo/JUOJ 
*~WttfrtJ c.·1.:;J:1JfflT 7.i.:. c:IJ<-JiRl't-J1.:tJ-, t ~ t.:. 
~EROJ~g-, DNA Wttfrl.:~fflT 7.i ~:.$:1;1: 99.5% .r. 'f 
1v7 iv~ -1v¢-r:f~iiiaW:«-t7.i.:. c:1J<-il1f:im-z:;t.,7.i_ L 
:IJ, L, *:11:0)W,ff!.: li~filijffijc'm,.l't-J-r: Ii tJ < , Jf;~ 
OJJ:lJxtt~1.:1;1:~~~:.$:li1&1.1-::fG1.1• ~ GI.:, DNA 
Wttfrffl c L tffit.:1.:~ < OJ~:.$:i-JJJl~ Lilli-ti.: Ii*~ 
tJ~:t.1 c:&1.11Wirai:o<&:,~c tJ 7.i. i. t.:, titlt@f,t.'2;-fl 
7.i.:. c :o<B§lltfJ,t~UOJ~g-tJ c.·, Jw!lo/Jtr:OJJJJl~~,.: 
W,:g~ tL "[I.I 7.i~:li~:.$:i- DNA OJW/tfrl.:,Efl1.1 t.:1.1 .:. 

c ti ~1. '. ~:Ji~:.$:OJ~g-, 91:t:~ tt 7.i l~;H.:~btL7.i 
~~J. ~ OJ~OJJ/l1Ill!OJf±1i, W=«Ill~. !Wirai~i&!. :I! 
~tJ c.·, DNA 0Jft.~ffl~1.:JJll!i-&li'T c ~ ~ G tL 
7.,~~1;1:~1.1, .:.OJq:i-z:, ·.t!~:iJ·;i_OJJJli!OJf'fmtHJl 
G:IJ,1.:1"7.i §l't-J-r:, ¢:'k:lw!lo/Jti'iOJJJJl~~-.ll~OJmt~'2;
tiffl Lt'f{ilijl't-JU.~i-fi'-,, t.:OJ-Z:~OJMai-•~ 
L, :e°-=f-O)~~i-11•~7.i. 

~~ c :15;:tt 

-~~~~~'f~~§:iJ!-'l'-91,.;,,M;,,o;i_:J:iJ! 
-'f' 1) Batocera lineolata Chevrolat Jlli@lf* (-f-ffi~-f-
ffirn~IR*!fi;- 2001 ~a~ a a•~) '2;-ffl1.1 t.:. • 

~fi, ~f;f.OJi. i. -25°C OJ~/t~l.:J\n9Et:~tt. 
~OJi.i.&~C~'2;--&T7.ii.-Z:OJ~l~~~ 
-25°C -z:W,g Lt.:. lcl-:fffip;J-Z: it., .., L ~ ~ r ~ ✓ r 
~7DNAOJm•~~~~ffl#~Gn7.i.:.c#mGn 
t :Jo I:?, fit((@lf;j.'2;-~-,, t.:~g-, 7" 5 1 "<' - OJ~jljg-
1.: J:. I:'.) PCR OJMa1.::it1.1:1J~/:l:l7.i.:. c ti~~ GtL7.i. 
.:.ni-il!¥!t7.it.:~ • .:.OJ-~-r:m1. 1 t.: DNA li"t«t 
lcl-@lf;t.:IJ, Gtlll:l:l Lt.:. 

~iJ!iW:«~ nt.:@f;t.i-Wt!t L. 99.5% .r. 'f 1v7 1v 
~-~~~l!WiM~Lk~ ~$OJ&~C~i-&1'.Jl:l:l 
Lt.:. Ej3.9:1.0J~:!itffi:.$:,;1::iffi~tlt!Wirai:o, G~B~l.i'.fFM 
.r. 'f 1v0)$ t':; 1.:J\nt.:fi, El~~:li~ tttttililJ L~ 
:.$:i. t.:t;l:i,;·*ff;1.:m}{i!t~:.$:c L tW:«T 7.i. L:IJ, L, 
.:. 0)-~-Z:l;I: DNA OJft.$ffl~1.:JJli!'2;-:Jo J:. tfT.:. c 
:o<'f:f!'!~ n7.ifiliOJ~~i--r: ~ 7.i~N l:'.J ~~M'sT 7.i t.:~,.:~ 
iJ!iW:«OJ15$i-ffl 1., t.:. .r. 'f iv7 1v ~ - 1v1.:~ L t.:OJ 
,;1:, ~OJl~~OJ&~:o<t&:1.1 1.:< 1.,.:.cc, El?t.~:li~ 
ttt.:t~g-O))l;ifj&OJi1§fi'I.: .t 7.i DNA OJ1ifi0JJJ1i!'2;-~ 
If: Lt.: t.: ~-z:;t., 7.i. 

& IJ 1:1:l L t.:ij~$OJ&~tJl.~'2;-~:Ji:m:ll:-r: 25 mg -j' 

-::i 1.5 ml "<' 1 IJ o 'f ~ - 71.: 9 :;$: ,t:11: IJ I& IJ , ~ OJ * * -25°C "c 2 BraiW::g Lt.:. .:. OJ 9 -fj- ✓ 7" Iv,.: -::i 

1. ,-c ~ n-'fn T!cOJ~#-r:l/.!1Ill! Lt.:~. DNA '2;-1illt±1 
Lt.:. tJ:Jo, ?fl-iJ!iW:«Mra,09i-ti"<' 1 IJ o 'f ~ - 7'0J 

11,;1:i"«tW/1ix Lt.:. 
-f}-:;7"~~~1~3:-f-•M~¢:'k:lw!lo/JM • 2JJJl~• 
p;j"c ~fj:;( 7' Iv (~~II: 40 g/m 3) "c 36 !Wirai'.t.f.~, "'c' 
O)~ 6 BraHO)i. i.1ixrni Lt.: (~i,\a 24°C~26°C, ilu! 
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/'t 58%~65 %) . 

~1/7"N•~4~6: liiJM~mm••~~••~TI 

-t-;f-" 1/ c•11::1 -f- Iv 86wt.% c: ll!Hl::i -f- v 1/ 14wt.% 

O)j~g;:ii7-) (~~:I: 100 g / m3) T 36 0#Fs9~*-• i
O)j& 6 BFsH 0) i i /iJ:@'. Lt.: ('.i:i?ru. 21 °C~27 °C, ~ 

/'t 54%~66%). 

~ 1/7"1v·~ 7~9 : ~*-jJ"7-0)t,n 1:i:~ (liiJtw~ m'.!¥= 

~WJ:i:) 1.: 8 BFs%xii'. Lt.: C:i:• 22°C~27 °C, iIDJr 
51%~76%). 

-fO)i&, ~1/7 °1v-f-.1 -7 -~0)i$~K;fi~~ DNeasy 

Ti ssue Kit (QIAGEN ) ~ /fl , 1 --C 200 µl 0) 3/ J 1.,, 

DNA tillt:l:li~c: L , r#itS(-25 °C) 1.:{!f:ff'.Lt.:. 

:iJ!-t-~1.,,1/c:liiJt~?-f-.1?§~-T~~~1.,,1/ 

~ 1.: t-5, 1 --c, TT 1.: s!Hill 0) iJ:i ~ 7° 5 1 < - (5' -

CCTGTTTCTGCTTT AGTTCA- 3', 5 ' -GTCAT AC

TCT AAA TAT AAGCT A-3')(Su et al., 1996) ~J:ll, 1 

L PCR iiT ~ r ~ 1/ r 1) 7 DNA 0) NAD H !1!?.7/<1F
M-1F-~ f:::i. =-·:; r 5 (NADH dehydrogenase subunit 

5: ND5) :ii{i-=fiJi~KA 1100 l:Mi!llix'<JO) DNA i!fr/t~±\11 
~iii L t.:. PCR &. Jt; (;!:, Perk in-Elm er Model 24 00 

~ - ?lv~17 5 - ~m, 1-c, il!Xili*-ii'l/<9.75µ1, 10 

X PCR ,s· ·:; 7 7 - (Takara) 1.5 µl, dNTP (4 mM) 1.2 

µl, ~7" 5 1 < - (5 µM) 0.75 µl, Taq DNA ;f- 1J I 

5--li"(ZTaq,Takara)O.15µ1, 7·; 1.,, DNAi@ i~O .9 

µl O)g;~t 15 µ/ 0)/5l.Jt;iB(~f'F-".J, J!l,/\~t1: 98 °C 1 fy, 7 

=-- 1J 1/ 7· 4 7°C 5 f'J>, {$:&&.Lt 72°C 20 f'.P, 40 ~ 1 
71vTfi..,f::.. PCR~~6µt t.: lµ/ O)P - -r11/7 .. 

,-( ·:; 7 7 - ~ 1.J• ~ --C 1 % L 03 7 :iJ .. P - 7- 7· I v t.: ~~ 
bi<Jl!IJ l..,t::.O) !,, 3/ IV~ IT :/? L.,, 7' p 71 r mi~TW: 

~LUVr51/7-1N~*-1-LT~ - ~-~L 

--C, L~20) 3 -:JO)~#TTO) DNA l!fj-)tO)J:\1/~iiiO)fj/'t 

~'.1i':t1:fr-Jt.:.1Ux Lt.:. 

~~bi<i/JO)Jf1vr .:mnt::. ,'" / r·•O)j;k~~~ 11.:~ 

T. DNA l!fj-)tO)J:\1/~iiifiJ't~,'" 1/ r O)* ~ 1.: J: ".J .1:1::i!x 
T ~ c:, n·· ;;i_~IJ~ L t,n, ~ 1/ 7 • 1v (No. 7~9) c: .1:1::« 

--C, •11::1 -f-1v~I!~ ht.:~ 1/ 7° 1v (No. 1 ~3 ) T(:i, 

? ?i\1/~iiiO)f¥/'t7'Ji~ < , i -t-;t- /~I!~ n t.: ~ / 7 ' 1v. 

(No. 4~6 ) T (;l:a}l G IJ, t.: J:\1/~iljO)fjJ'tlJi~ < tJ .., --c,, 

t::.. 

.:. n 1 Ti.: n ~ -t- 1J L.. 1/~0)§';~0)fmt.: -:J, 1 --cliiJtm 

0) DNA tillt:l:lJJii, PCR &.Jt~{tj:T ! r ~ 1/ I-'' 1) 7 

DNA O)[ii] UJi~~±\1/~ili~ ~ -ttt.: G'Hm, *~~) . .:. 
h c:.1:1::i!xT ~ c:, No. 7~9 0) ~ 1/ 7" 1vTt:i.:. 0)/5l.Jt;~ 

#r.: J: ~~*rnrtr.:~$ili ~ n --c t-5 ".J, ~ - r 1/ - 17 i 

/ ~ - ~ m,, t.:ffi1:~l:Mi!lli1£7i1J1R'.1i':r.: r:i::1iS,ttJi\ti$ili~~ 

L--C, 1 ~. LIJ, L.,, No.4~6T(:i~~ffi O)fjJ'tlJi~fp.., 

~l. r:ff p-;,_Jf1v LO)bHMt~ . 1-3, •11:: 
1 -f- 1v~f! ~ ~1, t.: ~ 1/ 7" 1v; 4-6, i -t- ;f-" 1/ ~f! 
~ht::.~1/7 °1v; 7-9, *~*-0)~1/7°1v ; M, ,t 
-=f:1:-c; - :iJ - (;\-EcoT14 I dige st, Takara ). 
Fig . 1. Results of the electrop horesis of the 
PCR products on agarose gel. 1-3, samp les 
fumigated by meth y l bromide; 4-6, samp les 
fumigated by "EKIBON"; 7-9, non fumigat ed 
samples; M, DNA marker (;\-EcoT14 I dig es t, 
Takara ). 

t.:. i- C. T, PCR ~!jo/JO)lllib\::/'tO)ifilJ'.i:E{im:IJ, G D A iWJ. 

rt Ht~ L~$lM Ji1/'tO)~O)iJ'.:l:f l::Ht,JJ-t .:-/Ji, JiJlf.'f~ 
n~- O)~~~Gn~~-:>k . -fO)~~c:L--C~. ~ 

ic/'t O)ifil]'.i:E{ii[t.: PCR ~!jo/Jl:pf .:f'f {fT ~ 7° 51 °" - ? 
~ifH'YJIJiT«--C@;i n --c, 1 t.:.:. c: -/Jii'iJriEt1:c: L--c il'.ilf 

Gh~. LfpLtJIJiG, bi<m/Jil!lirmr.:ffl,~1,,;,§B"J0),'"1/ 

r· O)* ~ ~ §tY!,t.: J: ".J .l:U!5<'.T ~ ~& ".J 1;1:, ~$iii~ ~1-t: 

DNA 0)/~/~0)~(;!:B }l G i!' T t.i ~ c: t!Eiffll ~ ~1, t.:. -:Ji 

I'.) , i -t- ;t- 1/ 1.: J: ".) ~*- L t.: C. c / . .: J: ".) PCR &_J;i51.: 

c1:~*m~m•~nk.:.c~~•~nk. tk, •~ 
I -f-1v~IJO)t~g;, ±\1/$iiiO)ff/'tO)il,Q1J,>t;l:1).>tJ, 11Ji;)lj¥1,j! 

1Jit:1J--c,,~c.l!I.N1-~. ~ @JO)~*-~ 'd4Tt:i, i-t- ;t-· 

1/ T~*- Lt:~g;0)•1t:1 -f- 1v0)~~:illf:i 86 g / m3 

Ti!:i ".), • 1t1 -f- 1v~ ~{* cffl ,, t.:t~g;O)~~:l,TI:( ;I: 

4Og/m 3 Til'.i-;i. C.O)C.clJ>Gi-t-;t- · 1/0);'fJ~IJiJ:".J 

*~ IJ, ".) t::.lfrtlzslc L --c, • 11::1 -f" l vlJi./JJ!lOCTi!:i ~.:. 
ct.:J:~w3~. ~11::i-f- v 1/0):/j}J~. ~11'..i-f- v 1/C 

•11:: I -f- IV~ /~g;T ~ .:. c 1.: J: ,;, :/l}J.. 0) 3 -:J IJi~,E 

~h~. , 1fi1,/.:L--ct:,, -@]O)~*-T PCR &_/;'C,O) 

it~ i.:sJJ GIJ>fJ~ @:IJimnt .:.:. c 1J, G. i-t-;f- 1/Tmi 

".J~L maT~ C.c ~J: ~~-~K*Tt.i~cT~~ 
h,;,. 

4@JO)~~ftl1:i:iffi~O)!ll<'.BS~*-0)~4l,~5J;1 JJ:ll L t:7 

{ili'lll"JtJ~~fi)Tt.i ~ O)c, n· ;;i_ /~l't~-,i'./ .: T ~ .:. c fJi 

t:l:l3lUJtJ,.., t::.. it::., ''° 1/ r O)*~ c BJ]~~ c, 1 -j ,i'. 
ttfr-J~~ffict.i..,k~. P~<ct:im•T~C.cT 

PCR iit.: J: ~ DNA O)iW$/li7'Jig~ ~ h,;, .:. c IJiBJJ G 
tJ> c: tJ .., t::.. i- O)J..JEl3 c L --C /.;!:, ~*- :ii 7-IJi DNA 0) 

1l::$ t~&: 1.: (iiJ G IJ,O)fjif!l!~ :&1.f Lt.:, t.> ~, 1 l:iifo~r:p 

1.:~Jii' Lt:~*-:iJ .. 7-O)Jllj•T Taq DNA ;f- 1J I 5 - -I?· 
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O)i2ilt~ll.~biitf ~ t.:.:: c bi~ ;t G ;/1, 7.,. 

DNA Mi'HfrO) t.: cYJ 0) ~:ISHi, mtk-z: Ii 7' 1 - 7" 7 
1) --if-~ffll>t.:Jm{a:ifill.*ff (-80°C £Ff) b{!i-b.E:! 
l'c~n-rl 1 7.:>. Ln,L, mtJeO)Jit!fmtg-z:-t«-cO)~ 
M~Jm{a:ifill. "Z:'*f'fT 7.:>.:: c (i, DNA Mlftfi£Hi-O)f1Jffl 
1;:::sz~l~~H.:L, ~{il/Ht-J, 'f~Et-J1;::;()~i:iJ1i~"Z:'£>7.:>. 
-'c-0) t.: cYJ, DNA Mlftfiffl~t41;:: (i~il~1;::*ff ~ ;/1, -C 

l> 7., ~f40);j:IJ/fjbffi{J_ i ;/1, 7.:>. -,ll.~1;::-Jil:ltEt-Jl;::/jeffl ~ ;/1, 
-C ~ t.:~{t;1 'f Jvli:t ·/:,, Fi!l/~liBl:v.Ai-t 7.,!fm'f/ll;::.j:~~~ 
;/1,, 2005 $/;:: Ii~~~ ;/1,7.,.:: cc tJ-, t.:. mt£, ~{t 
;1 'f 11,1;::~;j-) 7.,~~W~~~ ;/1, tl 1 7., c.:: 6-Z:'5 7., 

b{, -'c";/1,'t'';/1,!;::-::il>tO)Jtt<'.~~~ITl'. DNA M!ftfi 
"'-.0):lj!Jfjlb{J: I'.) j.>tJ l ,,_ll~jf 7- ~i@~-t 7.,.:: c bi£,~ 
"Z:'<57.:>. 

~ ~ 

:<$:liJf}';'.~itM 7.:> 1;:: £> t:.., t]l[~X{t~tliJf}';'./i}i-O)*JI I 
I'.) i),Jit±I;:: li~~/7$(;::-::i l 1 -Z:l' 6 l 1 .1::, c C'fJ(;if-l 1 t: 
t:.'l>t.:. *Jllfit±, tJ Guq;::=f-~~}Itp9s!:t!/Jf!1JtgO)'g 
.iEW, ~jz.$1-it~f,!jjfit±I;:: (i/JlHr.i~f>t:!ffl Lt l' t.: t:.' 
~. ilm:tJ. .::':'IU!~l 1 t.:t:·l 1 t.:. 1 t.:, JT ~fli}g.tliJf}';'. 
tgO)fi~~rt±. =f-~rff O){·Pi/U•:irt =f-~~1Z:.tj::19s!:fit 
4o/JtgO)~Wi\j~ttO)~Jf;!;:: .::"t/;J,t)l >t.: t::·l >t.:. .:: ;/1, G 0) 

JJ .q 1;::tllJtL$ LJ::Jf 7->. 
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Influence of Fumigation Gas on 
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-Inhibiting PCR amplification 
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A preliminary test using the polymerase chain 
reaction (PCR) was done in order to evaluate the 
influence of fumigation gas on DNA extracted 
from dried insect specimens. Thorax muscle was 
dissected from a female specimen of Batocera lineo
lata (Coleoptera: Cerambycidae), and fumigated by 
methyl bromide and "EKIBON", the latter is a mix
ture of methyl bromide (86 wt%) and ethylene 
oxide (14wt%). The total DNA was extracted, and 
about 1100-bp containing a majority of the mito
chondrial NADH dehydrogenase subunit 5 (ND5) 
gene was amplified by the PCR. After electropho
resis of the PCR products on agarose gel, the width 
and thickness of bands were compared. In the case 
of the samples fumigated by "EKIBON", the degree 
of amplification was clearly reduced than non fu
migated samples, while in the case of methyl bro
mide, it was less reduced. It was suggested that the 
fumigation gas might influence chemical structure 
of DNA or inhibit the enzyme for PCR, resulting 
reduced degree of amplification of the PCR prod
ucts. 
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