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Effectiveness of oxypropionic acid as a lure for trapping Aedes albopictus
WU Hua, DAI Jian-Qing”, CHEN Da-Song, HUANG Hong*, ZHENG Ji-Huan ( Guangdong Key
Laboratory of Animal Conservation and Resource Utilization, Guangdong Public Laboratory of Wild
Animal Conservation and Utilization, Guangdong Engineering Research Center for Mineral Oil Pesticides,
Institute of Zoology, Guangdong Academy of Sciences, Guangzhou 510260, China)

Abstract: To evaluate the effectiveness of 5 compounds, and combinations of these, as lures for trapping
female Aedes albopictus mosquitoes in the field, the attractiveness of 4 oxypropionic acids( pyruvic acid,
3-methoxy-2-methyl-3-oxopropanoic acid, 3-amino-3-oxopropanoic acid and 3-( benzyloxy ) -3-oxopropanoic
acid) and propionic acid were assessed based on the number of female mosquitoes captured in traps.
Pyruvic acid, 3-Methoxy-2-methyl-3-oxopropanoic acid, 3-( Benzyloxy )-3-oxopropanoic acid, and
Propionic acid, were all significantly more attractive to female mosquitoes than the distilled water control.
Equivalent dosages of these compounds ranked in attractiveness as follows: 3-methoxy-2-methyl-3-

oxopropanoic acid > 3-( benzyloxy ) -3-oxopropanoic acid > pyruvic acid = propionic acid. The mean
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accumulated number of females trapped by 1:1 to 1 :2 ratios of pyruvic acids and 3-( benzyloxy ) -3-
oxopropanoic acids were significantly greater than the number captured using either oxypropionic acids in
isolation or the distilled water control (P <0.05). This demonstrated a synergistic effect between the
pyruvic acids and 3-( benzyloxy ) -3-oxopropanoic acids. The most optimum ratio was a 1 :2 combination
of pyruvic acid and 3-( benzyloxy ) -3-oxopropanoic acid. The mean accumulated number of mosquitoes
captured using this formulation was 45. 45% higher, than either pyruvic acid alone, 32. 33% higher than
with 3-( benzyloxy ) -3-oxopropanoic, and 73. 11% higher than the distilled water control(P < 0.05). A
1:2 combination of a oxypropionic acid( liquid) and oxypropionic acid(solid) could significantly increase
and prolong the effectiveness of mosquito trapping compared to using just the oxypropionic acid alone.
Oxypropionic acids were also have the advantage of being odorless to humans and therefore more suitable

for use in the home or office environment. The results laid the foundation for the further development of

mosquito lures suitable for use in home and office environments.
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Table 1 Mean accumulation catches of Aedes albopictus with different compounds

s

Compounds

ST/ (g)

Total dose per lure

T B (%)

Mean accumulation catches of Aedes albopictus

a-SE SRR Pyruvic acid

3- 4 k-2 FP -3 - S A R 1R
3-Methoxy-2-methyl-3-oxopropanoic acid
3-F L3-S
3-Amino-3-oxopropanoic acid
3-(REIL) 3-H AU
3-(Benzyloxy ) -3-oxopropanoic acid
N Propionic acid

47K Distilled water

1

1

1

500

23.00+4.69 b

44.00 £3.16 d

6.00+1.58 a

32.00+2.86 ¢

20.40 +6.11 b

9.20+3.03 a

s RPEAR PR £ A iE2E (n =5) , RSV E IR A FR/NG FREZRORTE P <0.05 KFERBH, FRRA,

Note : Data were means = SD(n =5), and followed by different lowercase letters within same column indicated significant different at

0. 05 level. The same below.
2.2 AERIEHRINE(o«-BERAR) 5 3-(FTE&

) 3-SR ARES Y By FEIF R
a-AANATIR S 3-(TR AR ) 3-SR B 41 o

LA BETT L B F- 24 Al i 2 3 T R Al
K(P<0.05), HA a5 0N : 3-(FEEE) -3-5
UNR =1:1 2 1:2 WYECTTEE, BAT Hp IR 44 &% 1
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Table 2 Comparison of trapping effects of Pyruvic acid and 3-( Benzyloxy) -3-oxopropanoic acid

with different proportions on Aedes albopictus

8oy Hefi]

Components

Blend ratio

R AR

BRE () .
Mean accumulation catches

Total dose per lure
of Aedes albopictus

a- U RPTIR : 3-(CR L) 3R

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- B AUNR - 3- (R ) 3- (U R

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- S fUNR  3- (R ) -3- AU R

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- S fUN R : 3- (R4 4E) -3- S AU IR

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a-S VAR : 3- (R -3- S UN IR

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- S fUNR  3- (R4 ) 3- S fUNTR

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- B AUNR - 3- (R ) 3- (U R

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid

a- S fUNR  3- (R ) -3- AU IR

1:4
Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid
AT 3-(E ) 3-SR s

Pyruvic acid : 3-( Benzyloxy ) -3-oxopropanoic acid
a-E AR Pyruvic acid

3-(REAL) 3-SR

3-( Benzyloxy ) -3-oxopropanoic acid

4fiyK Distilled water

1 17.00 +£5.79 b
1 17.80 £6.02 b
1 19.20 £5.45 be
1 22.00 £5.79 bed
1 30.60 £5.41 d
1 52.80+5.12 ¢
1 22.00 =4.74 bed
1 20.00 +4.42 be
1 18.00 +4.06 b
1 19. 80 6. 57 be
1 27.00 £2.55 cd
500 8.20+1.48 a

2.3 AREELHI-FEE2-FEI-ERTES 3-
(FEE) 3-5RTWERESY 8 FRIFHEE

3-HAEHE-2- B3N IR 5 3-(TR AR ) 3-
AARTIIR B2 4 S 45 T 5 B - 34 B4 i 2y
BEETXIRAIK(P<0.05), HpmLu i
3-H RS2 3-SR R < 3-( R AL ) 3-4AR
MR =1:2, P REIFFEME N (57.20 £7.33) 3k,

Lo 4y 3-H R 2 - 3-SR R (47.80 +
9.68 ) ERABE(P>0.05), FHAHLN3-(F
A 3-EMNR(35.40 £5.46 k) EH B E(P <
0.05), MR T X R4tk (9.40 +2.88 k) (P <
0.05), 3-H & H&&2-H HE3-A MW S5 3-(FH
2 3-SR RRIR A DM R S A L (2 3)
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Table 3 Comparison of trapping effects of 3-Methoxy-2-methyl-3-oxopropanoic acid and 3-( Benzyloxy) -3-oxopropanoic

acid with different proportions on Aedes albopictus

b S S R
D%y ffi(g) Mean accumulation
Blend
Components ) Total dose catches of
ratio
per lure Aedes albopicius
3-HAEAE-2- L 34N R : 3- (TN -3-5AUINTR
5:1 1 21.60 £7.30 b
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3- WA L2 R 3 ANR : 3- (TN AU ) 3-SR
4:1 1 23.00+7.31 b
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3-H L2 3-8 R < 3- (R4 L) 3-5a U TR
e aft (R -t 3:1 1 24.60 £6. 95 be
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3-HAR L2 R3-SR « 3- (TN -3-4AUINTR
2:1 1 25.80 £4.92 be
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3o U 2- 148 3 SURPIRR : 3- (G 4IE) 3-5UIL PR
w " (FaE)3-/f 1:1 1 34.40 £4.83 ¢
3-Methoxy-2-methyl-3-oxopropanoic acid : 3-( Benzyloxy ) -3-oxopropanoic acid
3-HAEAE-2- AL 34NN R : 3- (TN -3- A UINTR
1:2 1 57.20 £7.33 cd
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3-FH R B2 H L34 AN R - 3- (R4 ) 3-SR R
R CF ) e 1:3 1 26.60 +£5. 68 be
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3-FR &R 2-F L3-S AUNTRR - 3- (R4 ) 34NN TR
T (FRE) 1:4 1 25.60 +5.55 be
3-Methoxy-2-methyl-3-oxopropanoic acid : 3-( Benzyloxy ) -3-oxopropanoic acid
3- MR AE-2- AR 3NN R : 3- (TN ) 3-SR
1:5 1 22.80+5.12 b
3-Methoxy-2-methyl-3-oxopropanoic acid :3-( Benzyloxy ) -3-oxopropanoic acid
3- 4R k-2 - FH -3 - S A U 1R
- 1 47.80 +9. 68 cd
3-Methoxy-2-methyl-3-oxopropanoic acid
3-(REAL) 3-H U IR
- 1 35.40 £5.46 ¢
3-(Benzyloxy ) -3-oxopropanoic acid
4li7K Distilled water - 500 9.40 £2.88 a

2.4 FELEHXESRBIE LS
HER A A P 6T 1 SO BSOS A 2 S S R
JEREAR I A, BIWITTF b e i Ak & R e, K
BIER, WERE, 1 KiFmMm3 0 soh ko>,
SRIG A B 0 e B T3 5 el s o A U
PR BOR ROk, B S d IR F (A,
9525 RXAH—1/INEE, SRIEFE30 d 5 a8 R
T 1y vl 3 TG B, A IR T ) S, S A
I A B AR  X BR 4K, 3-FF 4R -2 - R3-SR
PRI 5 T e a8 AR IR K, #5 P AT X 55—

M, 45 d EERIBCRECE AL T X RAiK, 3-(7F
AL AN MK, S, HEZE, 4
40 d JE A IS R R T IR AR, a- B AR R +
3- (AL ) 3-EAC TR AN 3-H AR 3k 2- T 334 T
IR +3-( R 4L ) 3-2 AT R X 4L TR & W ¥ 4
35 d A — BN 0, X UL TR A Y B RERUTE
P, 55 d b ml L 2 E Lo (8 T
XHHRAGK) o AW 60 d B E
A3 1.28 ~2. 15 5 (K1)
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Fig. 1  Comparison of persistence of different compounds in the trapping of Aedes albopicius
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