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Abstract

Electroantennograms (EAGs) were recorded from unmated male and female oriental fruit flies, Bactrocera dorsalis, in response
to a range of C1 to C9 carbon chain-length saturated organic acids, which are known as host-fruit volatiles. Those fruit acids with 1
to 4 carbon atoms evoked positive EAG deflections, whereas C5 to C9 acids elicited normal depolarizing EAG responses. According
to the slopes of the dose-response lines, the EAGs evoked by C1 to C9 acids tested were divided into 4 groups: C1 ~C2, C3 ~C4, C5
~ (8, and C9 organic acids.
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W B

AR R etk LB iB M £ 5 R K 38 (Bactrocera dorsails (Hendel)) #g s,
&) #FIRT AR T BH12|9E40f A HELZ M A EH (electroantennogram,
EAG) BME - RIRERBTHEA KRBT SH 1248 (C.EC,) WA RKET| AL EHE
REAG » ®EEMER ( CEC,) HAMBREI L ABUEAG - H#lE - RBAKZH
Bin > AHC.ECZAMBIIIZHEAGT AN A48 : B3CECy s CRCyr Co Co

BCy s CoRCoty A MM F I o

MEET: AT AT, HATH » ARE

i)

Bl

R AR EWE (Oriental fruit fly, Bac-
trocera dorsalis (Hendel))B# % H (Dipte-
ra) » REWE (Trypetidae) » SR EMEE
RATEME , REBERBCEEES -
BENPHERRET , #yaRtE, #A
RARNER BREAERENEER  HAH
EFNREBEEVE1508 L (Lee, 1988;
Liu and Huang, 1990) - R EMERI B &4 , &
FIERBEEENKRERKEEN , ~FAH
HEZHRELHM . ’RYAEIRE (Cytryno-
wicz et al., 1982; Prokopy, 1983; Prokopy
and Roitberg, 1984) - Hsu and Hsu (1983)
BHEIR TRERMBEREHEARAN
RENENR, HER/REBETRRRELE

HMEARR R R BR AEA

# (Prokopy et al., 1973; Reissig et al.,
1982; Avail et al., 1988) o

fi# 4 E 8 (electroantennogram, EAG)
R A B X (sensory epithelium)Z
% %52 2% (olfactory receptors) EZ R
BR (odor) ZRIB# » FTEL B BILHE
M (Schneider, 1957, 1962) - H¥EAGHEI
R HER , RAFS ABELATTHERHR
HEFNUR, ISEERREERBRIE
L #ENFE (Baker and Roelofs, 1976;
Visser, 1979; Borst, 1984; Dickens and
Boldt, 1985; Honda, 1986; Warnes and
Finlayson, 1986; Ishikawa, 1988; Con-
treras et al., 1989; Jang et al., 1989) -

BAREMHBHNEE, CHEED
BELLIWEREYE, TERERBE
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F% (aliphatic alcohols) » B (aldehydes) » E§
(esters) > EE (acids) U#H (Visser, 1979;
Light et al., 1988) - Honda et al. (1986) »
Light et al.(1988) &% ILIMEEYER Y]
B2 EAGHI R FEMESEM IR TR - FIR T FAIME
MEREYBERBERREZEAG, RTE
BWEERRERYSELHNER (Visser,
1979; Reissig et al., 1982; Dickens, 1984;
Dickens and Boldt, 1985; Honda, 1986;
Warnes and Finlayson, 1986; Ishikawa,
1988) 4 » EAGHZ Tt k8 12 HiFE R EI& 5%
B LY (pheromone mimic  com-
pounds) H# E (Baker and Roelofs, 1976;
Mayer et al., 1984; van der Pers et al.,
1984; Grant et al., 1985; Otter and Saini,
1985; Wall et al., 1985; Robacker et al.,
1986; Janget al., 1989; Descoins et al.,
1990) o M4 s EAGT A REMER B RS
£, EBAEAFFAEENS % (Honda,
1986) °

I EEIFIHEAGE » HARSIRE
i R F R MR B RE K E - C.ECAMH

F— RRRESENEITRE

Table 1. Fruits and their short chain organic acids

MEMENEE A REBRHERTREMEAGH
RHE - WEAREBERAREESEYEH
—, BERPHERE k. EEREREARCE
FHREH(Light and Jang, 1987) » FEHERES
EAGEH BB BRI LR o

MRIERTTE

— HAES

WE PR REE YT ZE TR TR
i > TER23~24°C, 12L:12DXFREHI <&
EfN - BPMLEESHE - EoREER, U
W (sucrose-water) KKMEEERL (hydro-
lyzed yeast)EEZ o A6~ TREBHEH
B H o

o BER

AEFFE 0 2 A SR R R R DU AR YY)
hEF S EREEEREBER - XR—AIRTE
BEEREEYRECEBERRETHRES
MAEKBRES TR - EEHLE2EL
(Merck) RHLEHMETABE - GEFH

Chemical ¢ Presence in fruit
Acid purity (%) Mol. wt. C. chain  Citrus Passion-fruit Peach
Formic 99 46.0 1 ? C ? +
Acetic 99 102.1 2 +d + +
Propionic 99 74.1 3 + ? ?
Butyric 99 88.1 4 + + +
Pentanoic 99 102.1 5 + + +
Hexanoic 99 116.2 6 + + +
Heptanoic 99 130.2 7 + + ?
Octanoic 99 144.2 8 + + +
Nonanoic 99 158.2 9 + + ?

@ from Merck Co.

b Light and Jang (1987).
¢ unknown.

d present.
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BMC.ECMARUKBEAERE ; MC,ECHILL
hexane(spectrometric grade) ¥ - F—H
FRERZRBEERS% - 10% » 20% > 33% &
50% (v / v) o BVE MBI 10T PR (10
X 20 mm) > A1 Es50mlZ ZEHNERN » 8
HTCECZBEMABELIDE » Bhe-
xaneZ&B(tR » B ZE50mlZE & 5HH N RE305
# (Mayer et al., 1984; Avail et al., 1988;
Light et al., 1988; Contreras et al., 1989) °
K308 1 35 Lo Tk SRR « Y 7 BU/NGEEE
B RRERCECHFHNR EEEAFE10mn
B(E—-) -

= . EAGH#E

BB EREEREER L - IR
HERBEWAEMAfuniculusZaristaiE 2
RIWER , REEHEARSEEE (NaCl
6.5g, KCI 0.14g, CaCl; 0.12g, NaH,PO, 0.01
g, NaHCO, 0.1ghIZE#8 K E1000m] ) & 353
&, LAg-AgCIEBMBTHEL - 2%%
FR {5 RIS 81 A PscapeZE I o

EAGEE# R F Grass P-16 AC/ DCHl
BEREERAIOER, BRIERT K
1% (Addscope, ATAC-250 Nihon Kohden)
b BBI6RZMETHHERBZEE
BAUURMELIHRNGEHRELE - SRER
BB E P funiculus Z B BB AL » LAV
DEAGEEEREE (mV) Z#E (Mayer et

electric 3-way cock

P

electric infusion - syringe pump

L 50 ml syringe

"E § - arista

; filter paper funiculus
flow
meter

TTieiiie7) compressor
charcoal + silica gel 1
CRO

E— EAGEH#HIEKE
Fig. 1. EAG recording apparatus.
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al., 1984; Warnes and Finalson, 1986;
White, 1991) o

M R

FII FH B TR 08 O 3 T R R B MR HE AT
E 4 E (electric infusion pump , Harvard
22) » EE10% (Baker and Roelofs 1976) »
FE250ms 2 > KB ACEEZEREN
R 50 » EHPEEARK R EBERNE
BZERT (FRERTEIL/ 7)) » RIEHE
B, FFCHKEAG (E—) - BAKKIZ
3 LI =B IEE (electric 3-way cock) &
W 5 3 HIHE R R (250ms ) DA 2 B
MEE, UBRNHUAZRBAERERA
B S T MR R RSB A o

A aCsk

5 BR 1A AT A RCEE BRI (control
stimulation) ( Z#E7KE hexane 101 E
MR B, BRZERT108#  REBA50m]
THESNEN  BITRBE ) (Mayer et al.,
1984; Avail et al., 1988; Light et al., 1988;
Contreras et al., 1989) » FESRFTB ZEigk T
THRETEMESEMLETRBERE (
) o FrEoE A KB EsEEE R R ERIX
B ¥ (at random) - B REEM ALHKIE
EAGZEBRENEBREFEN AR CERS
& (Honda et al., 1986; Light and Jang,
1987) - BB F U & — K FEEAR (dose-resp-
onse line)#Et 747 -

a-1)
a-2)
b)
)
o __/\____

ﬂ*—-\/%
g)»«\/
e
e
J)—-\’/-'——"‘*\:"“—‘

2 mv

250 ms

B EMEREYEZ16RIBEMETHEEEBLEAG

Fig. 2. Sixteen superimposed and averaged EAGs caused by volatile acids stimulation.
a-1: control (stimulated by filter paper with distilled water); a-2: control (stimulated by filter paper with
hexane evaporated); b: formic acid (C:); c: acetic acid (C.); d: propionoicacid (Cs); e: butyric acid(C.); f:
pentanoic acid(Cs); g: hexanoic acid (Cs); h: heptanoic acid (C:);1: octanoic acid (Cs); j: nonanoic acid(Cs).

Duration of stimulation: 250 ms.
The vertical bar: 2 mV.
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BARTERBZIE®E , EEAGLAE
IEAENKELE ETSREER
# (monophasic positive deflection)$E &
8% (monophasic negative deflection) M
& o BT ZBUFIE S H #EE (C,~ Co) A
B2 EAGE % IEMB1L (positive polarity) »
Cs~ CHIBM TR ZEAGE & BBIL (nega-
tive polarity) ( Hl—) - HWERZREAGRIEZ
KK/ > AIFEC,~C, » HREXRDNRFR
C:>C>Co>Co» BBRAFES Z ERBLL
BRK, MEC,~Co» HEMRNEFR
Ce>Cri>C>Co>Co (B )

RAR RS HREARE » EAGHIF
ERIRIE B = A o

FRRBRBEERS ) EAGEAURK
Rz R/ - LOEERBRZBEREAGK
FE, EREEEE R ; HEEERE
— B LR R AN -

EI

EAGHRIREZFEU B ZHA(
Schneider, 1962)» Efm{LEE&BILH
EAG » FEMEHRWERFIRTRE(Yama-
da et al, 1976; Warnes and Finlayson,
1986; Light et al., 1988; Contreras et al.,
1989; Patte et al., 1989) - Schneider (1969)
W8 ZEAGE#&T » HEBLEMNRBEE
&1t (depolarization) » [LEEEZ 3k #
EWEM, B TCEEINES B ZHE ;
TS EM{L BN EE BB (hyperpolariza-
tion) » HEFZHRMKZMEEER » ER
DIEBNBALZIAZE o

Light et al. (1988)#LAC,» Cs~ C.EIF
HEEBBABNHEREEAE LB

B2 B IHIEAL (inhibitory  potenti-
al) » Contreras et al. (1989) 3 Y
REPBR, UEFSELEBLEAGHTR
W, R R A R R
MEY , B4 E&BLEAGHE TRIEY » ¥
FHMEFI 2R - EBFHT HE TR
MESERERARAE ,» AIBEERLEAG
e dR R 2 2 R BEITES - R, BEA (re-
pellent) 82555 | B (attractant) FIFIE » BA
REAGH & 2K #/# (Contreras et al.,
1989) o

HAHRBREBRE4LT (C~Cy) BIIE
e ERE, EELAFEBLEAG - HPER
KU (Light et al., 1988) - ¥ (stable fly)
(Warnesand Finlayson, 1986) &% & if
(gypsy moth)(Yamada et al, 1976)%f
C.(formic acid) B C,(propanoic acid) KIF]
# IRAIELERLEAG » MELEAGHERE
HEATEBCEAGER BEKRREA/N LEM
Bl WEBRBENEMREELES, B
B — TR o RETARTHE RN, H
ETEBRCHE WERONWERBRHEEER
S EA S BHEH (Weatherston and Per-
cy, 1978) o

PACs~C.BEFIE B MBRFHME TR
BHEEABILYWEAG ) EFCZRER
Ko CRZ - P EBREME (Light et al,
1988) 2Bk (peach moth)(Honda et al.,
1986) ¥ R AR B A MBMEAGH AR R T »
BREZHERBIHC.ZRERK » C/ K
Z o B4, s R B EKREE (alco-
hol) 82E (aldehyde) BBV ER LY E
o, S CHRKERK » CREZ - RIEHATHE
B BE® (plant fatty acid) » EE{H
B (linoleic acid) BEFEER (linolenic acid)
REALS B (oxidative fragmentation) % >
B4 o7« BERBRTEYE
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Fig. 3. Dose-EAG response regression lines for the C; to C, stimulants.
C: filled circle, y=0.04x+0.24, r=0.998; C. blank circle, y=0.03x+0.26, r=0.982;
Cs: filled diamond, y=0.016x+0.236, r=0.972; C.. blank square, y=0.015x+0.192,

r=4.952

HREHEYE (Light et al., 1988) < Kt
RAREEEC~ CoZ RIEFHRLUCHEK » C,
R o

M~ HER TR EHE O R HEREAGHITY
B REERELEEZR HLRSZZ S
HE S HYER MY ENEAGKE L, I
M EEREESL (Visser, 1979; Dickens,
1984; van der Pers et al., 1984; Avalil et al.,
1988; Light et al., 1988; Jang et al.,
1989) - M - HEKBEEVERZMECRE L
ZABEVE  FTRER Y FF EMEY (host plant) B
BB (habitat) & 3£ F]##5% (recognition) A
B, Ik EZESRY LR IMEETEY

6 TERBE T EE—H

# & (Visser, 1986) °

RBRB IS TFREBREBERA /N
EARBEBEER  EBIZERMEIIZH (receptor)
T, T SRR i 4 IS E & (Za-
charuk, 1980; Kaissling, 1986) o 547l
FEZREHEEAGKE MR (dose-EAG  re-
sponse curve) » A LAFIBTEAR R 24 A
ZRRME LMEANZHEFER, URIEFAEM
AR > RIHIERE A&, X FE < [ i
#% (regression lines) FIRIZREF ZMHE UL
T FE 7% B A &L B (intercepts) FHIEZR , FH
RRNB R D FHEZHBMBRS (affinity) B
FRIFTE (Borst, 1984; Ishikawa, 1988) °



ARG A KB dose- EAGREZTE
BE A b B A AR AR
A1 C, 810, HHEIRIER ( 0.04X50.03X ) (
=), Ak, ZH&RRERARHERNRZES
C.EC MBI RZE (0.016X50.015X)
(B=) ,» BalefFRAES—@2H& L, m
HE T LHERIC, > Cos Cr > CRTRETERZER
—EZH, AESEEHENUNRZE, 255
0.01X > 0.014X ~ 0.013X ~ 0.01X - {EEEHE
B LM ER, HECHZHENEMNIL

1-5_
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=
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Mean EAG response (-mv)
©
i

Cs~ Cr» CeK o HECy(nonanoic acid) BEF
0.04X » EHEAGIERMBEREMC.ECUE
¥R (EM) -

Lee et al. (199)BER AR EWEA L
BEBEINY , BREESEERESLEF
1E» BRLee et ol RIEEBBERRZD
M, BELRBERZHEERRIHEE
BANKEEY  BBEEEEEER
EBHEHHRE—F 2R -

I ] |
0.71.0 1.3

| |
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Fig. 4. Dose-EAG response regression lines for the Cs to Cs stimulants.
C.: blank circle, y=0.01x+0.314, r=0.923; C.: filled circle, y=0.014x+0.608, r=0.879; C;: blank square,
y=0.013x+0.460, r=0.957; Cs filled diamond, y=0.01x+0.480, r=0.873; C.. filled square,

y=0.04x+0.254, r=0.918
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Electroantennogram of the Oriental Fruit Fly, Bactrocera dorsalis
(Hendel) (Diptera: Trypetidae) to Some Short-chain Organic Acids

Kuo-Chun Lee, Jin-Tun Lin and Chin-Yih Wu*  Department of Biology, National Taiwan Notmal University

ABSTRACT

Electroantennograms(EAGs) were recorded from unmated male and female
oriental fruit flies, Bactrocera dorsalis, in response to a range of C, to C; carbon
chain-length saturated organic acids, which are known as host-fruit volatiles.
Those fruit acids with 1 to 4 carbon atoms evoked positive EAG deflections,
whereas Cs to C, acids elicited normal depolarizing EAG responses. According to
the slopes of the dose-response lines, the EAGs evoked by C, to C, acids tested
were divided into 4 groups: C,~C,, C,~C,, C;~C;, and C; organic acids.

Key words: Bactrocera dorsalis, electroantennogram, organic acid.
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