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Effectiveness of using of human metabolic compounds
to trap Aedes albopictus
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Abstract [Objectives] To evaluate the effects of eight human metabolic compounds on the oviposition of female Aedes
albopictus mosquitoes, and their effectiveness as lures for trapping this species in the field. [Methods] The mosquito traps
and mosquito-ovitraps were used to determine the relative attractiveness of the metabolic compounds tested and mosquito
density, respectively. [Results] Among the eight compounds tested, acetic acid, propionic acid, and octanoic acid were all
significantly more attractive than the control. The mean accumulated egg number laid by Ae.albopictus in ovitraps baited with
acetic acid (1, 10, 100, 1 000 pL/L), propionic acid (1, 10, 100, 1 000, 10 000 uL/L), and octoic acid (1, 10, 100, 1 000 pL/L),
solutions were more than laid in ovitraps baited with the distilled water control. Among these treatments, ovitraps containing
100 pL/L acetic acid, propionic acid, and octanoic acid water solutions had significantly higher egg numbers than those with
distilled water. However, the mean accumulated egg number of traps baited with different concentrations of L-lactic acid,

1-octene-3 alcohol, ethyl acetate, ammonia, and a urea water solution, were not significantly different to that of the distilled
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water control. The accumulated number of eggs laid, and the number of Ae.albopictus females attracted by a 1 : 1 : 1 ratio of

acetic acid : propionic acid : octanoic acid at the same concentration (100 pL/L) were significantly higher than those attracted

to either acetic acid, propionic acid, octanoic acid, or distilled water alone. This demonstrates that acetic acid, propionic acid,

and octanoic acid have a synergistic effect. Analysis of a year of trapping data indicate that the mosquito density index and

number of eggs deposited in ovitraps decreased significantly in the most active month of the year during which there was no

significant difference in the number of mosquitoes trapped and the oviposition index between the treatment and control groups.

However, the mosquito oviposition index significantly declined in May, June and October, particularly at sites where it had

been low before trapping began. [Conclusion] Continuous trapping can significantly reduce the mosquito density and egg

density indices, and these effects are more pronounced in areas with a low trapping indices. This method of mosquito control

provides effective continuous control of Ae. albopictus and should be more widely used.
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Table 1 The accumulated eggs laid by Aedes albopictus females in water solution with different concentrations of compounds

Nt ARl E (uL/L) Different concentrations XA (IR
Compounds 1 10 100 1 000 10 000 CK (distilied
water)

LR Acetic acid 27.60+£9.24b  35.20+12.36b 44.60+16.77a 30.00+7.81b 22.40£13.69c 18.00+8.60c
N Propionic acid 34.40+10.21b 42.80+15.99b 52.20+19.69a 38.40+14.77b 27.20+£17.96¢c 17.00+£9.77d
3£ PR Octanoic acid 44.40+19.19b 42.80+19.15b 63.60+£19.09a 36.00+16.14b 20.80+14.94c 17.60+8.96¢
L-FL#& L-lactic acid 8.40+1.52a 14.00+9.27a 19.60+7.40a 14.60+1.52a  9.80+3.49a  10.80+2.28a
1-2F4%-3-BE 1-octene-3 alcohol 10.60+4.77a 17.80+7.16a 23.60+£10.11a 25.20£8.07a 28.00+18.17a 11.40+2.79a
Z.TR 2,158 Ethyl acetate 25.8049.23a 21.80+9.09a 17.60+7.64a 13.00+5.29a 12.40+5.03a  16.40+6.11a
Z7K Ammonia 28.40+12.18a 22.80+9.86a 15.40+7.73a 13.40+3.78a 13.20+£3.56a  18.60+8.59a
JRZ Urea 27.40+8.53a 22.40+8.93a 15.80+£8.20a 12.40+5.13a 11.80+3.27a  17.20+8.29a

TR RO AR EZE (n=5); RATEHE S AR A AR ING TR TE P<0.05 K-F-22 5 3% ( Duncan's Z K5
%), F2, R3IMF.

Values are the mean + SD (n=5); Data followed by different lowercase letters within same row indicate significant different at
0.05 level (Duncan's multiple range test). The same as table 2 and table 3.

R 2 AEIRELESYKBRIBSFNHN TS RTINS
Table 2 The accumulated catches of Aedes albopictus females in water solution with different concentrations of compounds
xR (IE7K)

o AEHeE (uL/L ) Different concentrations G
Compounds 1 10 100 1000 10 000 CK (distiled

water)
R Acetic acid 7.40£2.07b  7.60£1.95b 17.80+8.04a 16.20+7.19a 10.40+3.51b  6.00+1.58b
N Propionic acid 5.40+1.67b  7.20£1.92b  9.80+2.95a  6.20+1.64b  6.00£2.00b  3.60+1.14c
% Octanoic acid 11.80£1.30a 16.60+5.64a 21.60£4.39a  6.60£3.29b  4.40£1.52b  6.80+2.17b
L-FL#R L-lactic acid 4.80+1.30a  9.20+1.64a  7.60+2.88a 6.80+2.77a 5.20£1.64a  6.80+2.59a
1-9F)f-3-T 1-octene-3 alcohol  5.40+1.14a  7.80£3.56a 12.20£1.30a 14.40+3.78a 13.60+5.86a  9.80+3.90a
.18 .1 Ethyl acetate 10.20£5.17a  9.00+3.74a  8.00£3.32a  8.00£2.65a 6.40+2.61a  10.20+3.83a
% /K Ammonia 10.60£6.07a  9.60+3.85a  8.00+4.30a  7.80£3.27a  7.60£3.21a  9.60+1.19a
JR% Urea 6.60+3.05a  7.2042.59a  5.2042.39a  5.40+2.07a 4.80+2.17a  6.80+1.14a
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100 pL/L IFRFN 100 pL/L ¥R A f Ak, M
el 1 IR, A& A8 .
ORI ILEE 3, 100 uL/L WA 2 . NI

FISE R X} S0 I - 349 B2 1175 e i - 34 2
T E i E 2 FX R (P <0.05), 1iiAHFR7
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Table 3 The accumulated eggs laid by Aedes albopictus females and accumulated catches of
Aedes albopictus females in water solutions with different concentrations of compounds

wEY

Compounds

Accumulated catches of
A. albopictus females

PRI
Accumulated eggs laid by
A. albopictus females

9 RO

100 uL/L Z.2 100 uL/L Acetic acid
100 uL/L NfR 100 uL/L Propionic acid
100 pL/L 2% 100 pL/L Octanoic acid

100 pL/L (ZF8 : IR : F2=1:1:1) 100 uL/L
(Acetic acid : Propionic acid : Octanoic acid=1 : 1 : 1)

YR (77K ) CK (distilled water)

13.60+4.72b 56.20+£24.04b
14.60+3.65b 67.20+22.75b
20.40+9.45b 84.40+29.38b

32.00+11.29a 118.00+37.23a

7.80+2.59¢ 26.80+12.58¢

2.4 AR T A BE BF S A B i B LR B
RAEIELEE

AR 2.3 0 HH R A R B2 (100 pL/L )
AW (LR INFR : Fe=1:1:1), FIH
B BH 75 4 8 B X0 (A SU P BSGHEA T RF AN IR S 45 R UL
F 4, NRATUFRN, FE—Fh B RE
BRIy, B DK TOHE AR T AR A FR A5 T )
VUSRS AR BRI UR 2% 8 0 WA BRI (P <
0.05), A H A HOHE B A BF AT R IX,
B, AEIERE R AR E (P>0.05), 5.
VAR BCBARM I TR R IT , 23k 1 A A0 1 B
i, HiFmC, EIREECE 5. 6. 10 AMH s
S AR (P <0.01 ). VBRI RGBSR
gk A HA B IR, BT I UG T A
BRI, T EAETE ., B IE BRI HTT, 2L
R

3 @S

ABEFEM B BRI RSN NE T 8 Al
AR & 03 3 SO A7 BT 1 A7 B

Wk S5 RF . ARMHRIE A PR S
PO FIE NG A 22 5% . CR . INTRFNF
iR XiF (4 SISO B AN A T LA A 0
GREHE . X SR RARSE (2009 ) = IR A4 #E
A5 (2013 ) fish s Fi AR N RE AO S5 SRR TR o AEBF AR
WIS RIS IR IR E] 100 pL/L
HHASERCR A B, 13X HL AR E 12 P9 38 A i
F A B S A RO B AR 1 o 3 T BB PR A
HPANALE T, WA R EGT , IRIAER
TR A A e AT AT (A, e
SUMELLBTIN S, LR AE B AN N BRI N2
RIS ERCR , F5ZR b A e s rh LA T
TR . FEMEAE (2010 ) KXIEETEZE (2010 )
X} /N sz Bactrocera dorsalis ( Hendel ) 51354k
BT LI, FAM S YR AN e LR 5=
PRI AH T 15 AERCR , Hk A A2 = A ok
R

L-FLER AN NIRRT F 4, e
B2 T AP Aedes aegypti . SCHHISORTX] TV 22 1
Anopheles gambiae 55 2 Flse dL HL5 |15 1 ( Bernier
etal.,2000; Braks et al., 2001 ), J7 A% 2015 )
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LGB B AT FSCiiseaT LG R i Fe s AR 1k
A5 2 Fpy e BF AR T & B AT 2
SR NAGE . AFREEREY], L-FLR Mz KTE
AR U TR S A TE I A 5 S
X —EE RS RAES (2009 ) HGE—E -6
S3-FEAUR B 2 A MRS, BeT1IEVIAE
#i 5y Frankliniella occidentalis ( #4845, 2015 ),
WAV Z—, FEIINERRSIAZ g
Sy ( Takken and Kline, 1989 ), JK
FERNEWIRE B2 — AR
AN, 3K 2 PR AE AN EREE R X S i g
B S A5 AT ME, (EX BB R Culex pipiens
quinquefasciatus H A 35 B 51 IARUR ( R1E5E,
2019 ),

BRAEE (2009 ) HE LR BRI 0.01-1
mg/L 1) 1-"F 45 -3- B 000 1 SR 9 3
BB G1EVER, (HETERPANAEE T, AF50K
LR TR 1-2EM-3-FE Bk, &R
SR IE ORI A, XS RO
fif . 1-2FM-3-BEAE TR, SECLAR P K I T
KEH K SCHIRIE LR LT | 1-2FM-3-FEXT
SUPHCR W BRI R T QBRI SRS
FIMEK A, CEEUR R T FURE B RARSE,
2009; PrfERESE, 2015), ik, #FELIRSE
B 1-F-3-BE A LA, A TR, D
KBRS IARR

ATIGE K BRI 8 B vk D7 3 S,
FEEIC 750048 B % LU TRUFA 75 T ) D17 YA 28R
A, ST (2010) HE B R H /NS gk
Plutella xylostella L.PE{F B 24/ N R A1 T
P A G S ARARL, /NS M R 2% R AR A 1
T, TRV R, ATk 70%A A o BEHAAE R %
FEARAHb T, A REA B A 3 AR T AR

MRALF (2006 ) HRIETE) L IX L 2 44
WAL, FEIES 4 d A7 d MBS gt 284
LR 485 3k, SAMAER 2 SLBE R, HLU
A3 H7 99.3%K11 99.6%., AN G IR 8] Joie
TEA 95 37 il R 31 ) g A S 78 By A 3 i il
S APISCRFP SIS S0 S BT AP R
SO U= LRI

TRATACAE (2010 ) 78 J& B X 337 I N gk
( Pyriproxyfen ) AbH [ S0 I ZE A= b () R 7K F:
AR C BPZERURE RS AE ), FHIT 0
TE SISO o BHLIEE AT ke AR 1) e FH 1 B A7 M
E V= e YN N R SH T A
AHIF 53 38 38 A A LU IO R T R K e R A i
AT FA R, HLFA B R CE BRG], SR
A, ARl U SR BRI T A, YR
R TSI, R B R I T s e 2

BRI, FFH B B BTG AU iU rT A 7
1, (EAFRIIHES o T HLBE B A A R %
R b T RO AL, P4 A HA B B il it , 7E
— TG N ANEUN . FRETRBE, SR JE RN
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