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(Cryptophlebia ombrodelta 

(Lower)) (Lepidoptera: 

Tortricidae)

 (Cryptophlebia ombrodelta (Lower)) 
 

*  

 

(Cryptophlebia ombrodelta (Lower))

64

(GC)

(GC-EIMS) (GC-CIMS) DMDS (dimethyl disulfide)

(Z)-8- -1- ((Z)-8-dodecen-1-yl acetate, Z8-12:Ac) (E)-8-

-1- ((E)-8-dodecen-1-yl acetate, E8-12:Ac) 1- (1-dodecyl 

acetate, 1-12:Ac) 1- (1-tetradecyl acetate, 1-14:Ac) 1-

(1-hexadecyl acetate, 1-16:Ac) 1- (1-octadecyl acetate, 1-18:Ac) (Z)- 

8- -1- ((Z)-8-dodecen-1-ol, Z8-12:OH) (E)-8- -1- ((E)-8- 

dodecen-1-ol, E8-12:OH) 1- (1-dodecanol, 1-12:OH) 1- (1-octadecanol, 

1-18:OH) 10 Z8-12:Ac/E8-12:Ac/1-12:Ac/1-14:Ac/1-16:Ac/ 

1-18:Ac/Z8-12:OH/E8-12:OH/1-12:OH/1-18:OH = 96/4/30/5/5/5/10/1/2/1

Z8-12:Ac Z8-12:Ac

 

 

(Z)-8- -1- 。 
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( )

(Ironside, 1974; Lingappa and 

Siddappaji, 1981; Ho, 1985; Jones, 1994a, 

b; McQuate et al., 2000)

(litchi fruit moth)

(macadamia nut borer)

sapindaceous fruits

Cryptophlebia spp. 250 Gy

(Follett and Lower, 2000)

49oC 20 

min C. illepida C. 

ombrodelta (Follett 

and Sanxter, 2001)

60%

(tamarind fruit 

borer)

(Lingappa and Siddappaji, 1981; 

Jones, 1994a, b)

(Ho, 1985; Chang and 

Chen, 1989)  

(Z)-8- -1-

((Z)-8-dodecen-1-yl acetate, Z8-12:Ac)

(Mitchell, 1973; 

Ando et al., 1977; Hwang et al., 1987)

C. batrachopa C. leucotreta

Z8-12:Ac

(E)-8- -1- ((E)- 8-dodecen-1-yl 

acetate, E8-12:Ac)

99.5/0.5 10/90 (Hall et al., 1984)

Z8-12:Ac E8-12:Ac Z8-12: OH 1-12:OH

(Grapholita molesta)

(Sinclair and Sinclair, 1980; Jones and 

Caprio, 1992; Chang, 1995; Hung and 

Chiang, 2002)

(Kydonieus et al., 1982a, b; Howse et 

al., 1998)

 

 

 
 

 

25 ± 2oC 70 ± 5% RH

12

(Hung and Hwang, 1991; Hung 

et al., 1998)

 

1-

(1-decyl acetate, 1-10:Ac) 1- (1- 

decan-ol, 1-10:OH) 1- (1-dodecyl 

acetate, 1-12:Ac) 1- (1-dodecanol, 

1-12:OH) (Z)-7- -1- ((Z)-7- 

dodecen-1-yl acetate, Z7-12:Ac) (Z)-8-

-1- ((Z)-8-dodecen-1-yl acetate, 

Z8-12:Ac) (Z)-9- -1- ((Z)-9- 

dodecen-1-yl acetate, Z9-12:Ac) (E)-8-

-1- ((E)-8-dodecen-1-yl acetate, 

E8-12:Ac) (Z)-8- -1- ((Z)-8-dodecen- 

1-ol, Z8-12: OH) (E)-8- -1- ((E)-8- 

dodecen-1-ol, E8-12:OH) 1- (1- 



   109

tetradecyl acetate, 1-14:Ac) 1- (1- 

tetradecanol, 1-14:OH) 1- (1- 

hexadecyl acetate, 1-16:Ac) 1- (1- 

hexadecanol, 1-16:OH) 1- (1- 

octadecyl acetate, 1-18:Ac) 1- (1- 

octadecanol, 1-18:OH) 16 ( )  

0-2

30 min (Hung et 

al., 1998) (n-hexane) 5 

sec 1,794

1,630

 

 

 

( )  

1,794

 
Table 1. Sources and purity of the chemical compounds for research of the sex pheromone of Cryptophlebia 

ombrodelta 
Standard compounds (abbreviation) Chinese name Sources (purity %) 
1-decyl acetate (1-10:Ac) 1-  Synthesized from 1-10:OH 
1-decanol (1-10:OH) 1-  Lancaster Synthesis Ltd., Lancashire, United 

Kingdom 
1-dodecyl acetate (1-12:Ac) 1-  Aldrich Chemical Company, Inc., Milwaukee, 

Wisconsin, USA (97%) 
1-dodecanol (1-12:OH) 1-  Lancaster Synthesis Ltd., Lancashire, United 

Kingdom (97%), Fluka Chemie AG, Buchs, 
Switzerland (99.5%) 

(Z)-7-dodecen-1-yl acetate 
(Z7-12:Ac) 

(Z)-7- -1-  Instituut voor Plantenziektenkundig Onderzoek, 
the Netherlands (IPO) (>99%) 

(Z)-8-dodecen-1-yl acetate  
(Z8-12:Ac) 

(Z)-8- -1-  Sigma Chemical Company, St. Louis, Missouri, 
USA (95%, 96.8%), IPO (>99%), Shin-Etsu 
Chemical Co., Ltd., Japan (96.06%) 

(Z)-9-dodecen-1-y1 acetate (Z9-12:Ac) (Z)-9- -1-  IPO (>99%) 
(E)-8-dodecen-1-yl acetate  
(E8-12:Ac) 

(E)-8- -1-  Sigma Chemical Company, St. Louis, Missouri, 
USA  

(Z)-8-dodecen-1-ol (Z8-12:OH) (Z)-8- -1-  Chemtech B. V. Ltd., the Netherlands (93%), 
IPO (>99%) 

(E)-8-dodecen-1-ol (E8-12:OH) (E)-8- -1-  Synthesized from E8-12:Ac, Chemtech B. V. Ltd., 
the Netherlands (94%) 

1-tetradecyl acetate (1-14:Ac) 1-  Synthesized from 1-14:OH 
1-tetradecanol (1-14:OH) 1-  Fluka Chemie AG, Buchs, Switzerland 
1-hexadecyl acetate (1-16:Ac) 1-  Synthesized from 1-16:OH 
1-hexadecanol (1-16:OH) 1-  Aldrich Chemical Company, Inc., Milwaukee, 

Wisconsin, USA 
1-octadecyl acetate (1-18:Ac) 1-  Tokyo Chemical Industry Co., Ltd., Tokyo, Japan 

(99%) 
1-octadecanol (1-18:OH) 1-  Lancaster Synthesis Ltd., Lancashire, United 

Kingdom (97%) 
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0.15 g 0.06 g

18 cm 1.2 

cm 10 g (silica gel 60, 0.040-0.063 

mm, E. Merck, Darmstadt, Germany)

(No.1-4) 1% 

(No.5-8) 2% (No.9-12) 3% (No.13-16) 4% 

(No.17-20) 5% (No.21-24) 10% (No.25- 

28) 15% (No.29-32) 20% (No.33-36) 25% 

(No.37-40) 30% (No.41-44) 35% (No.45- 

48) 40% (No.49-52) 45% (No.53-56) 50% 

(v/v) (No.57-60) Et2O/n-hexane

(No.60-64) 8 ml 1

4 64

(GC)

(GC-EIMS) (GC- 

CIMS) DMDS (dimethyl disulfide, Merck 

KGaA, Darmstadt, Germany)

1,630

 

 

( )  

0.15 ml

5890A

(FID) 7673

DB-WAX (30 m (L) × 0.25 

mm (ID) 0.25 µm film thickness, fused 

silica capillary column)

240oC 250oC

150oC (20 min) 8oC/min 240oC (2 

min)

 

( )  

14 16 (3% Et2O/n-hexane) 17

19 (4% Et2O/n-hexane)

35 36 (20% Et2O/n-hexane)

37 40 (25% Et2O/n-hexane)

15 35 40

(GC-EIMS)

Finnigan GCQ (

quadrupole ion trap mass analyzer)

DB-WAX (30 m (L) × 

0.25 mm (ID) 0.25 µm film thickness, 

fused silica capillary column)

( 35 cm/sec)

230oC 140oC (20 min)

8oC/min 230oC (100 min) (transfer 

line) 240oC 200oC

EI 70 eV 40-500 

amu (GC-CIMS)

CI

CI

 

 

( )DMDS (dimethyl disulfide)

 

DMDS Buser

(1983) 14

19 (3 4% Et2O/n-hexane) 35

40 (20 25% Et2O/n- hexane)

DMDS

1 ml

1.25 ml 6% (I2) 12.5 ml 

DMDS

40oC (15 hr) 10 ml

25 ml 5% Na2S2O3
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GC-EIMS  

DMDS

E8-12:Ac Z8-12:Ac E8-12:OH Z8-12: 

OH 4 250 µg DMDS

GC-EIMS  

GC-EIMS

Finnigan GCQ CP- 

SIL 8 CB (30 m (L)× 0.25 mm 

(I.D.) 0.25 µm film thickness, fused silica 

capillary column)

( 35 cm/sec)

240oC 80oC 1 min

4oC/min 140oC 1oC/min

162oC 8oC/min

240oC 240oC 20 min

275oC 200oC

EI 70 eV 40-500 amu  

 

 

1,630

64

(Hung et al., 1999)

25 ± 2oC 70 ± 5% RH 12

50 cm 50 cm

2-3

50-100

9 cm

5 0.6 × 0.6 cm

0.67 rpm

4:00

9:00

sin-1 x

 

(1) 1-4 (n-hexane) 5-8 (1% 

Et2O/n-hexane) 9-12 (2% Et2O/n-hexane)

13-16 (3% Et2O/n-hexane) 17-20 (4% Et2O/ 

n-hexane) 2♀ 5

(2) 21-24 (5% Et2O/n-hexane)

25-28 (10% Et2O/n-hexane) 29-32 (15% 

Et2O/n-hexane) 33-36 (20% Et2O/n-hexane)

37-40 (25% Et2O/n-hexane) 2♀
5 (3) 41-44 (30% 

Et2O/n-hexane) 45-48 (35% Et2O/n-hexane)

49-52 (40% Et2O/n-hexane) 53-56 (45% 

Et2O/n-hexane) 57-60 (50% Et2O/n-hexane)

61-64 (Et2O) 2♀ 5  

 

 

 

10

A 1-12:Ac B E8-12:Ac C Z8-12:Ac

D 1-14:Ac E 1-16:Ac F 1-18:Ac G

1-12:OH H E8-12:OH I Z8-12:OH J

1-18:OH 1 mg
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A B C D E F

G H I J F G H

I J 2♀
6 4 5  

(Z)- -1-

(Z)- -1-

Z7-12:Ac Z8-12:Ac

Z9-12:Ac 1 mg

(Z)- -1-

6  

 

 
 

 

( )  

GC (I)

GC EI CI

 

14 16 (3% 

Et2O/n-hexane) 17 19 (4% 

Et2O/n-hexane) 35 36 (20% 

Et2O/n-hexane) 37 40 (25% 

Et2O/n-hexane)

15 (3% Et2O/n-hexane)

A B C D E F

1-12:Ac E8-12:Ac Z8-12:Ac 1-14:Ac

1-16:Ac 1-18:Ac (

(II) ) 36 (20% Et2O/n-hexane)

G H I J 1-12:OH

E8-12:OH Z8-12:OH 1-18:OH

( (III) )    

Z8-12:Ac/E8-12:Ac/1-12:Ac/1-14:Ac/1-16: 

Ac/1-18:Ac/Z8-12:OH/E8-12:OH/1-12:OH/1

-18:OH = 96/4/30/5/5/5/10/1/2/1  

 

( ) EI CI  

15 (3% Et2O/n-hexane)

(EI 70 eV) A B C

D E F

1-12:Ac E8-12:Ac Z8-12:Ac 1-14:Ac

1-16:Ac 1-18:Ac ( ) 35

40 (20% 25% Et2O/n-hexane)

G H I J

1-12:OH E8-12:OH Z8-12:OH 1-18:OH

( )  

A EI m/z 168([M-AcOH]+)

m/z 61(AcOH2
+) CI

m/z 229(MH+) (Harrison, 

1992) 228 A

1-12:Ac EI CI ( )

( )

1-12:Ac  

B EI m/z 166([M-AcOH]+)

m/z 61(AcOH2
+ ) CI

m/z 227(MH+) (Harrison, 

1992) 226 B

E8-12:Ac EI CI (

) ( )

E8-12:Ac

(Z)- (E)-  

C EI m/z 166([M-AcOH]+)

m/z 61(AcOH2
+)( ) CI

m/z 227(MH+) (Harrison, 

1992) 226 C

Z8-12:Ac EI CI (
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) ( )

Z8-12:Ac

(Z)- (E)-  

D EI m/z 196([M-AcOH]+)

m/z 61(AcOH2
+)

1-14:Ac EI ( )

( ) D  

256 1-14:Ac  

GC (I) (II) 15
(III) 36  

Fig. 1. GC chromatograms of pheromone extract produced by the female of Cryptophlebia ombrodelta; (I) 
pheromone extract, (II) the 15th fraction of pheromone extract, and (III) the 36th fraction of pheromone 
extract. 
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E EI m/z 224([M-AcOH]+)

m/z 61(AcOH2
+) CI

m/z 285(MH+) (Harrison, 1992)

284

1-16:Ac EI

CI ( ) (

)  E 1-16:Ac  

F EI m/z 252([M-AcOH]+)

m/z 61(AcOH2
+)

312 

1-18:Ac EI ( )

( ) F

1-18:Ac  

G EI m/z 168([M-H2O]+)

m/z 61(AcOH2
+)

186

1-12:OH EI ( )

( ) G

1-12:OH  

H EI m/z 166([M-H2O]+)

m/z 61(AcOH2
+)

184

E8-12:OH EI ( )

( ) H

E8-12:OH  

I EI m/z 166([M-H2O]+)

m/z 61(AcOH2
+)

184

Z8-12:OH EI ( )

( ) I

Z8-12:OH  

J EI m/z 252([M-H2O]+)

m/z 61(AcOH2
+)

270

1-18:OH EI ( )

( )

J 1-18:OH  

 

( )DMDS (dimethyl disulfide)

 

 
Table 2. Retention time (Rt) of standard compounds and sex pheromone extract produced by Cryptophlebia 

ombrodelta in GC analysis1) 
Standard compounds Pheromone extract 

Compound name Rt (min) 
 

Peak2) Rt (min) 
1-dodecyl acetate  8.11  A  8.11 
(E)-8-dodecen-1-yl acetate  9.07  B  9.07 
(Z)-8-dodecen-1-yl acetate  9.44  C  9.45 
1-tetradecyl acetate 17.04  D 17.04 
1-hexadecyl acetate 26.32  E 26.32 
1-octadecyl acetate 30.24  F 30.24 
1-dodecanol 10.51  G 10.51 
(E)-8-dodecen-1-ol 11.90  H 11.90 
(Z)-8-dodecen-1-ol 12.41  I 12.41 
1-octadecanol 31.32  J 31.32 
1) GC analyses were performed on a HP5890A GC with a capillary DB-WAX column (30 m x 0.25 mm, 0.25 

µm). The oven temperature was set at 150oC for 20 min, then increased at 8oC/min to the final 
temperature of 240oC for 2 min. 

2) Peaks in Fig. 1. 
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Fig. 2. Comparison of EI (70eV) mass spectra of the peak A, B, C, D, E, and F of the pheromone extract produced by
the female of Cryptophlebia ombrodelta in Fig. 1 to those of the standard compounds of 1-12:Ac, E8-12:Ac,
Z8-12:Ac, 1-14:Ac, 1-16:Ac, and 1-18:Ac, respectively. 
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    B DMDS EI

m/z 320(M+) m/z 217(CH3S
+=CH(CH2)7 

OCOCH3) m/z 157(CH3S
+=CH(CH2)7OCO 

CH3-60) m/z 103(CH3(CH2)2CH=S+CH3)

( )(Buser et al., 1983)

8-dodecen-l-yl acetate DMDS

E8-12:Ac DMDS

( ) EI ( )

E8-12:Ac  

C DMDS EI

m/z 320(M+) m/z 217(CH3S
+=CH(CH2)7O 

COCH3) m/z 157(CH3S
+=CH(CH2)7OCOCH3- 

60) m/z 103(CH3(CH2)2CH=S+CH3)

( )(Buser et al., 1983) 8- 

dodecen-l-yl acetate DMDS

Z8-12:Ac DMDS

( ) EI ( )

Z8-12:Ac  

I DMDS m/z 278(M+)

m/z 175(CH3S
+=CH(CH2)7OH) m/z 103 

(CH3(CH2)2CH=S+CH3)

(Leonhardt and DeVilbiss, 1985)

8-dodecen-l-ol DMDS

Z8-12:OH DMDS

( ) EI ( )

Z8-12:OH  
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Fig. 2. Comparison of EI (70eV) mass spectra of the peak A, B, C, D, E, and F of the pheromone extract produced by
the female of Cryptophlebia ombrodelta in Fig. 1 to those of the standard compounds of 1-12:Ac, E8-12:Ac,
Z8-12:Ac, 1-14:Ac, 1-16:Ac, and 1-18:Ac, respectively (continued). 
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Fig. 3. Comparison of EI (70eV) mass spectra of the peak G, H, I, and J of the pheromone extract produced by the
female of Cryptophlebia ombrodelta in Fig. 1 to those of the standard compounds of 1-12:OH, E8-12:OH,
Z8-12:OH, and 1-18:OH, respectively. 
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Fig. 4. Comparison of CI (CH4) mass spectrum of the peak A, B, C, and E of the pheromone extract produced by the
female of Cryptophlebia ombrodelta in Fig. 1 to those of the standard compounds of 1-12:Ac, E8-12:Ac,
Z8-12:Ac, and 1-16:Ac, respectively. 
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Fig. 5. Comparison of EI (70eV) mass spectrum of DMDS derivative of the peak B of the pheromone extract
produced by the female of Cryptophlebia ombrodelta in Fig. 1 to that of DMDS derivative of standard
E8-12:Ac. 
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44.7% (F=24.67986, 
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B C I  DMDS  DMDS  
Table 3. Retention time (Rt) of DMDS derivatives of standard compounds and peak B, C and I of sex pheromone 

extract produced by Cryptophlebia ombrodelta in GC-EIMS analysis1) 
Standard compounds Pheromone extract 

Compound name Rt (min) 

 

Peak2) Rt (min) 

(E)-8-dodecen-1-yl acetate 49.45  B 49.32 
(Z)-8-dodecen-1-yl acetate 49.22  C 49.13 
(Z)-8-dodecen-1-ol 47.33  I 47.33 

1) GC-EIMS analyses were performed on a Finnigan GCQ GC with a capillary CP-SIL 8 CB column (30 m (L)× 
0.25 mm (I.D.), 0.25 µm). The oven temperature was set at 80oC for 1 min, then increased at 4oC/min to the 
final temperature of 240oC for 20 min. 

2) Peaks in Fig. 1. 
 
 

 
Table 4. Catches of male Cryptophlebia ombrodelta in traps baited with different fraction of pheromone extract 

produced by the female in a turn-table bioassay 
Fraction Total males caught % of males caught 
    Test 1 (n=5) 
No.1-4 (Hexane) 0 0 d1) 
No.5-8 (1% Et2O/ n-hexane) 0 0 d 
No.9-12 (2% Et2O/ n-hexane) 104  50.4 ± 17.2 a 
No.13-16 (3% Et2O/ n-hexane) 37  16.3 ±  8.7 c 
No.17-20 (4% Et2O/ n-hexane) 60  32.0 ±  8.8 b 
2♀ 1   1.3 ±  3.0 d 
    Test 2 (n=5) 
No.21-24 (5% Et2O/ n-hexane) 8   2.9 ±  6.4 b 
No.25-28 (10% Et2O/ n-hexane) 4   6.3 ±  8.2 b 
No.29-32 (15% Et2O/ n-hexane) 0 0 b 
No.33-36 (20% Et2O/ n-hexane) 86  63.6 ± 26.1 a 
No.37-40 (25% Et2O/ n-hexane) 12  12.8 ± 15.8 b 
2♀ 5  14.4 ± 29.3 b 
    Test 3 (n=5) 
No.41-44 (30% Et2O/ n-hexane) 74  20.4 ±  4.7 b 
No.45-48 (35% Et2O/ n-hexane) 30   7.0 ±  5.2 c 
No.49-52 (40% Et2O/ n-hexane) 69  17.4 ±  5.4 b 
No.53-56 (45% Et2O/ n-hexane) 152  44.7 ± 12.6 a 
No.57-60 (50% Et2O/ n-hexane) 2   0.5 ±  0.7 d 
No.61-64 (Et2O) 32   7.3 ±  8.1 c 
2♀ 9   2.7 ±  0.8 cd 

1) Mean ± S.D. was derived from 10 replications. Data were transformed to arc sin x prior to analysis, and 
the means followed by the same letter were not significantly different at 5% level according to DMRT. 
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Fig. 6. Comparison of EI (70eV) mass spectrum of DMDS derivative of the peak C of the pheromone extract

produced by the female of Cryptophlebia ombrodelta in Fig. 1 to that of DMDS derivative of standard
Z8-12:Ac. 



 122  

F G H I

1 4 2 1 J

70 A B

D E F G H I J

( )  

(Z)- -1-

”8”

Z8-12:Ac

Z8-12:Ac

 

 

0

50

100

0 50 100 150 200 250

41

81

95

103

109 127

175

231

278

Standard compound: Z 8-12:OH
              (100%=324773)

CH3S
+=CH(CH2)7OH

C
H

3(
C

H
2)

2C
H

=S
+ C

H
3

0

50

100

0 50 100 150 200 250

Pheromone extract: Peak I
       (100%=11888)

41

67

109 127

175

231

278

M+
CH3S

+=CH(CH2)7OH

C
H

3(
C

H
2)

2C
H

=S
+ C

H
3

103

81

95

67

M+

R
el

at
iv

e 
in

te
ns

ity
 (%

)

m/z
Peak I Z8-12:OH DMDS EI (70eV)  

Fig. 7. Comparison of EI (70eV) mass spectrum of DMDS derivative of the peak I of the pheromone extract produced
by the female of Cryptophlebia ombrodelta in Fig. 1. to that of DMDS derivative of standard Z8-12:OH. 
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EI

A B C E CI
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Table 5. Catches of males in traps baited with 10 compounds identified from pheromone extract produced by females 

of Cryptophlebia ombrodelta in a turn-table bioassay 
Compound Total males caught 

Test 1 (n=6)  
A: 1-dodecyl acetate (1-12:Ac) 0 
B: (E)-8-dodecen-1-yl acetate (E8-12:Ac) 0 
C: (Z)-8-dodecen-1-yl acetate (Z8-12:Ac) 237 
D: 1-tetradecyl acetate (1-14:Ac) 0 
E: 1-hexadecyl acetate (1-16:Ac) 0 
Blank 0 
   Test 2 (n=4)  
F: 1-octadecyl acetate (1-18:Ac) 1 
G: 1-dodecanol (1-12:OH) 2 
H: (E)-8-dodecen-1-ol (E8-12:OH) 2 
I: (Z)-8-dodecen-1-ol (Z8-12:OH) 0 
J: 1-octadecanol (1-18:OH) 0 
Blank 0 
   Test 3 (n=5)  
F: 1-octadecyl acetate (1-18:Ac) 0 
G: 1-dodecanol (1-12:OH) 2 
H: (E)-8-dodecen-1-ol (E8-12:OH) 0 
I: (Z)-8-dodecen-1-ol (Z8-12:OH) 1 
J: 1-octadecanol (1-18:OH) 0 
Blank 0 
2♀ 70 

 
 

(Z)- -1-  
Table 6. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum containing 1 mg of 

Z-12:Ac with double bond at different sites in a turn table bioassay  
Compound Total male moth catch % of total males caught 
Z7-12:Ac 
Z8-12:Ac 
Z9-12:Ac 
Blank 

  1 
327 
  0 
  0 

 0.2 ± 0.5 
99.8 ± 0.5 
0 
0 
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A B C D E F G

H I J 1-12:Ac E8-12:Ac

Z8-12:Ac 1-14:Ac 1-16:Ac 1-18:Ac 1-12: 

OH E8-12:OH Z8-12:OH 1-18:OH  

(Sinclair and 

Sinclair, 1980; Jones and Caprio, 1992; 

Chang, 1995; Hung and Chiang, 2002)

Roelofs (1969)

Z8-12:Ac Cardé (1979)

Z8-12:Ac E8-12:Ac Z8-12:OH 1-12: 

OH 1-12:OH

Lacey

Sanders (1992)

Z8-12:Ac E8-12:Ac

95.8/4.2 8.48 ± 7.26 ng/hr

Z8-12:OH 1-12:OH

Z8-12:Ac

Z8-12:OH 1/2.7 (Hung et al., 

2001; Chu et al., 2005)

C. batrachopa C. leucotreta

Z8-12:Ac E8-12:Ac

99.5/0.5 10/90 (Hall et 

al., 1984) Ecdytolopha 

torticornis E8-12:Ac

1-12:Ac Z8-12:Ac E8-12:OH

11.3 4.1 2.5% 

(Chamberlain et al., 2003)

Z8-12:Ac E8-12:Ac 1-12:Ac

Z8-12:OH E8-12:OH 1-12:OH

Z8-12:Ac

96/4/30/10/1/2

Z8-12:Ac

5

 

3% Et2O/n-hexane 4% 

Et2O/n-hexane

20% Et2O/n-hexane 25% Et2O/n- 

hexane

test 1

2% Et2O/n-hexane 3% Et2O/n-hexane 4% 

Et2O/n-hexane test 2 20% Et2O/n- 

hexane 25% Et2O/n-hexane test 3

30% Et2O/n-hexane 40% Et2O /n-hexane

45% Et2O/n-hexane

2% 

Et2O/n-hexane 20% Et2O/n- 

hexane 45% Et2O/n-hexane

( )

”8” Z8-12:Ac

( )

( )

GC 2 20

45% Et2O/n-hexane Z8-12:Ac

 

Z8-12:Ac

E8-12:Ac 1-12:Ac

Z8-12:OH E8-12:OH 1-12:OH

(Roelofs et al., 1969; 

Cardé et al., 1979; Hall et al., 1984; Lacey 

and Sanders, 1992; Hung et al., 2001; 

Chamberlain et al., 2003; Chu et al., 
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2005)
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Identification of Ester and Alcohol Components from the 
Extract of a Female’s Abdominal Tip of the Macadamia Nut 
Borer, Cryptophlebia ombrodelta (Lower), and its Attractiveness 
to Males 
 
Ming-Der Hung, Ching-Yi Hung Division of Pesticide Chemistry, Taiwan Agricultural Chemicals and Toxic Substances 

Research Institute, COA, Wufeng, Taichung 41358, Taiwan 
Chau-Chin Hung*, Wen-Lung Wang Division of Bio-pesticide, Taiwan Agricultural Chemicals and Toxic Substances Research

Institute, COA, Wufeng, Taichung 41358, Taiwan 

ABSTRACT 

Identification of ester and alcohol components from the extract of the 
female’s abdominal tip of the macadamia nut borer (MNB), Cryptophlebia 
ombrodelta (Lower), was conducted by GC, GC-EIMS, GC-CIMS, and DMDS 
derivatives analyses. Ten compounds were identified as follows: (Z)-8-dodecen- 
1-yl acetate (Z8-12:Ac), (E)-8-dodecen-1-yl acetate (E8-12:Ac), 1-dodecyl 
acetate (1-12:Ac), 1-tetradecyl acetate (1-14:Ac), 1-hexadecyl acetate (1-16: 
Ac), 1-octadecyl acetate (1-18:Ac), (Z)-8-dodecen-1-ol (Z8-12:OH), (E)-8- 
dodecen-1-ol (E8-12:OH), 1-dodecanol (1-12:OH), and 1-octadecanol (1-18:OH). 
Results of the turntable bioassay showed that fractional collections from the 
extract of the female’s abdominal tip of the MNB have significant 
attractiveness on the male MNB. However, when ten authentic compounds 
identified form the extract of the female’s abdominal tip of MNB were further 
tested by turntable bioassay, only Z8-12:Ac was found to be effective on the 
male MNB. Consequently, Z8-12:Ac can be concluded to be a major 
component of the sex pheromone of the female MNB. 

 
Key words: Cryptophlebia ombrodelta, identification of sex pheromone, 

(Z)-8-dodecen-1-yl acetate (Z8-12:Ac) 
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