I KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

Tr2 2 X] 50(3): 185~194 (2011) (©) The Korean Society of Applied Entomology
Kor. J. Appl. Entomol.
DOI: http://dx.doi.org/10.5656/KSAE.2011.07.027

|

BOH0NLyecorma delicatula)®] LDSEHIE B ER|=A Hlul

EM - 0HE - HES - YHQ - QH - U5l

E20sE SHMEE Azolstat

Comparison of Cuticular Hydrocarbons of Different Developmental Stages of
the Spot Clothing Wax Cicada, Lycorma delicatula (Hemiptera: Fulgoridae)

Sun-Ran Cho, Jeong-Eun Lee, Jin-Won Jeong, Jeong-Oh Yang, Changmann Yoon and Gil-Hah Kim*
Dept. of Plant Medicine, Coll. of Agri. Life and Environ. Sci., Chungbuk National University, Republic of Korea

ABSTRACT: Aliphatic cuticular hydrocarbons (CHCs) of different developmental stages of the spot clothing wax cicada, Lycorma
delicatula (Hemiptera: Fulgoridae) were analyzed using GC and GC-MS. The numbers of carbons in the major CHCs of each
developmental stage 32, 33, 28, 38, 37 in the egg, 1st, 2nd, 3rd, and 4th instar nymphal stages, and adults, respectively. The cuticle of
Lycorma delicatula contains mainly methyl-branched 9-methylheptacosane (15.11%) in the egg stage, and a high proportion of
n-heptacosane in nymphal stages (15.75, 22.42, 25.04, and 23.11 % in the 1st, 2nd, 3rd and 4th instars, respectively). In contrast, male
and female adults had high proportions of #z-nonacosane (13.42 and 16.55%). The chemical constituents of CHCs were classified into
five groups (n-alkanes, monomethylalkanes, dimethylalkanes, trimethylalkanes, olefins) and group profiles of each developmental stage
were compared. Egg surface was composed mainly monomethylalkanes (45.39%), a saturated hydrocarbon. Nymph CHCs consisted
primarily of n-alkanes (37.63 to 46.12%). There was a difference between adult male and female CHCs. However, both contained
n-alkanes and monomethylalkanes. CHCs with trimethyl or double bonded structure were rare in all stages.
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(Howard, 1993; Nelson, 1993), 1 -2 7} theFs}o long-chain
linear alkanes, alkenes, mono-/ di-/ tri-methyl-branched alkanes
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% Sofekalado] AR o) Aol F-Sol o] )
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1998; Said et al., 2005b; Akino, 2006), W] 2= 132] e

Hagl 7= x)Zbz Q] BEo sHAE IEslr] ¢ o]7st
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aggregation pheromone X} 0] 2] 552 -3-215]+=sex pheromone
ItH(Kaib et al., 2004).
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(Leeetal.,2010; Yusufet al., 2010; Kather et al., 2011), ==
u2] 9] - 43| Fuedlpad) Weks AAIRE o] AR
A (real-time time-of-flight Mass Spectrometry)E- ©]
g5to] BASIA W Yew et al., 2008) whole-body &S &
315t SPME ®¥(Everaerts ef al., 2010) 0.2 BA3517| = sich
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= 2ASFTKFig. 1, Table 1). 24 € Fu]etolpa SR
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Fig. 1. Gas chromatograms of cuticular hydrocarbons of Lycorma delicatulaeggs, each nymphal instar, and male and female adults. The
numbers refer to the following compounds: 1. x-Cz1.4, 2. unknown, 3. x-Cz2.1, 4. 4-; 7-; 8-MeCy1, 5. unknown, 6. n-Cys, 7. 5, 8-diMeCy4, 8. n-Cys,
9. 11-MeCys, 10. 8- 11-; 12-MeCys, 11. 3-MeCss, 12. n-Cag, 13. unknown, 14. 4-; 10-MeCy, 15. 10, 11-; 12-MeCae, 16. X-C37.1, 17. n-Cy7, 18.
9-MGC27, 19. 9, 1 2-diMeC27, 20. 3-MGC27, 21. n-ng, 22. 10-MeC23, 23. X-MEC28, 24. 9-; 10-; 13-MGC28, 25. 3'; 12-MEC23, 26. X'MQngq, 27. n-ng,
28. 9-MeCyg, 29. 9, 16-diMeCys, 30. 3-MeCyo, 31. N-Cso, 32. 5, 9-; 10, 14-diMeCso, 33. 10-; 11-MeCso, 34. 4-MeCso, 35. 10, 14-diMeCso, 36. 3-;
14-M6C3o, 37. X-C31;1, 38. n-C31, 39.1 1-MEC31, 40.1 1, 15-diMeC31, 41.7,1 1-diMEC31, 42. 6, 10-; 1 2, 16-diMEC31, 43. 4-; 9-; 12-; 16-MEC32, 44.5,
8-diMeCs,, 45. 8-; 11-; 14-; 15-MeCsy, 46. unknown, 47. unknown, 48. n-Cs3, 49. 8-; 11-; 14-; 15-MeCss, 50. 11-MeCs3, and 51. 8,13, 16+ 9, 13,
17-triMeCss.
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Table 1. CHC components identified by GC/MS in all stages of £ycorma delicatula

Peak No. Compound RI” CN” Diagnostic MS ions[m/z]
1 x-Caia 2081 21 263, 280, 294
2 unknown 2112 180, 207, 222, 236, 264, 296
3 x-Ca2:1 2171 22 207, 220, 263, 281, 308
4 4-; 7-; 8-MeCy; 2179 22 180, 193, 207, 222, 265, 310
5 unknown 2235 82, 97,250,278, 296
6 n-Ca3 2300 23 324
7 5, 8-diMeCa4 2406 26 82, 97,250,278, 306, 355
8 n-Cas 2500 25 352
9 11-MeCos 2536 26 140, 168, 196, 224, 366
10 8-; 11-; 12-MeCs 2569 26 140, 196, 211, 239, 267, 365
11 3-MeCss 2575 26 309, 337, 365
12 n-Cas 2600 26 366
13 unknown 2615 181, 196, 211, 351, 366
14 4-; 10-MeCas 2636 27 154,224, 252, 306, 334, 380
15 10, 11-; 12-MeCss 2666 27 154, 196, 210, 225, 267, 379
16 x-Caz 2674 27 323,351,378
17 n-Cap7 2700 27 380
18 9-MeCay 2738 28 140, 169, 197, 225, 252, 281, 394
19 9, 12-diMeCy; 2768 29 140, 196, 239, 267, 295, 393
20 3-MeC»y 2775 28 337,365,394
21 n-Cag 2800 28 394
22 10-MeCas 2820 29 154,257, 281, 393
23 x-MeCos 2836 29 82, 98,257, 306, 334, 362, 405
24 9-; 10-; 13-MeCns 2863 29 149, 211, 239, 257, 293, 407
25 3-; 12-MeCas 2874 29 257,351, 379, 408
26 x-MeCag:1 2882 29 82, 97,197, 225, 257, 285, 336, 406
27 n-Cag 2900 29 408
28 9-MeCy 2935 30 140, 280, 309, 407
29 9, 16-diMeCzo 2964 31 140, 183, 211, 252, 295, 323, 421
30 3-MeCy 2984 30 365,393, 422
31 n-Csg 3000 30 422
32 5,9-; 10, 14-diMeCs 3007 32 85, 155, 255,252, 323, 393, 435
33 10-; 11-MeCs 3020 31 154, 168, 281, 294, 309, 421, 435
34 4-MeCso 3027 31 362,390,436
35 10, 14-diMeCs3o 3053 32 154,225, 252,295, 323, 435
36 3-; 14-MeCso 3067 31 207,253, 379, 407, 435
37 x-Cs1z1 3073 31 97, 155, 169, 295, 434
38 n-Cs; 3100 31 436
39 11-MeCs 3133 32 168, 280, 309, 435
40 11, 15-diMeCs; 3159 33 168, 239, 252, 323, 449
41 7, 11-diMeC3; 3169 33 112, 183, 281, 308, 351, 379, 449
42 6, 10-; 12, 16-diMeCs3; 3196 33 183,207, 253, 281, 323, 365, 393, 463
43 4-;9-; 12-; 16-MeCs, 3209 33 155,225, 253, 280, 323, 351, 393, 421, 463
44 5, 8-diMeCs, 3227 34 362,390,418, 477
45 8-; 11-; 14-; 15-MeCs, 3264 33 140, 183, 211, 239, 252, 267, 280, 295, 337, 365, 463
46 unknown 3272 95, 207, 253, 281, 446, 478
47 unknown 3292 183, 205, 225, 253, 275, 295, 450, 477
48 n-Cs3 3300 33 464
49 8-; 11-; 14-; 15-MeCs3 3331 34 141, 183, 207, 253, 281, 308, 351, 379, 449, 477
50 11-MeCs;3 3347 34 168, 308, 337, 463
51 8,13, 16-; 9, 13, 17-triMeCs; 3362 36 140, 211, 267, 280, 294, 309, 336, 379, 407, 505

- b
% Retention Index; ® Carbon number.
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AIZYEICY, Cuvillier-Hot et al. (2001)-2 547007} §i=Diacamma
ceylonense ] I EFSIG=A5 BAGH A1} Cops~ Css = 16719
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2. e oS 2w g
(15.11%), 252 n-Cor & 71 who] 85131 tH(15.75, 22.42,
25.04,23.11%). §FH 4452 ¢ 7 n-Coo s 78 Hol ot
SFal QIATEK(13.42, 16.55%). o] 2|3t Aol A HEo) %@94
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4:9] -’F%ﬂ% LA HLE2,4-MeCos(No. 8) & F+
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E}(Lee etal,2010). 2 Ao A=
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Table 2. Relative distributions of cuticular hydrocarbon fractions from Lycorma delicatula

Peak E Nymph Adult
No. &8 Ist 2nd 3rd 4th Q g
1 - 5.1 - ; ; 0.23 ;
2 - 226 - ; - 0.34 -
3 - 1.16 - - - - -
4 - 0.51 - - - - -
5 ; ; ; 0.30 ; - -
6 ; 0.74 1.07 1.08 - 0.30 0.32
7 ; ; ; 0.79 0.38 0.19 0.23
8 1.30 4.86 7.65 7.30 497 1.70 1.97
9 1.90 0.80 - 021 027 0.64 0.52
10 0.69 - - - - 0.14 033
1 0.51 0.42 ; ; ; 0.36 0.45
12 0.43 1.00 0.92 1.35 1.40 0.92 1.50
13 ; ; - 1.54 0.98 1.54 1.79
14 1.52 0.62 - 0.26 0.29 0.65 0.74
15 0.91 - - - - 0.19 0.24
16 0.54 0.50 0.77 0.27 039 0.38 1.36
17 3.79 15.75 22.42 25.04 23.11 8.20 8.69
18 15.11 7.68 5.84 4.83 5.63 5.90 5.33
19 5.69 1.71 0.85 1.01 1.08 1.75 1.93
20 - 7.17 5.16 337 3.72 5.04 521
21 - 0.88 0.58 1.18 137 1.06 0.90
2 0.47 - - 0.54 0.42 2.05 1.56
23 223 0.94 0.63 0.47 0.52 1.42 0.66
24 1.55 1.74 1.89 0.28 - 0.71 0.37
25 0.89 1.07 1.55 123 1.72 0.79 1.06
26 - - - 0.67 1.05 0.33 0.33
27 3.36 13.24 9.59 7.09 6.04 13.42 16.55
28 7.42 538 6.14 3.70 3.99 3.78 2.92
29 7.66 3.15 3.16 228 2.48 2.67 2.85
30 3.02 2.59 2.98 1.76 228 2.11 1.66
31 ; ; - 0.38 0.37 0.81 0.68
32 0.66 - - - - 0.82 0.88
33 - - - 0.34 0.41 1.95 1.59
34 1.69 131 111 0.76 139 1.88 1.47
35 2.93 4.42 5.03 0.67 0.75 1.17 1.00
36 1.41 1.02 0.59 0.92 1.92 122
37 0.71 1.00 0.60 1.17 225 1.05 0.89
38 1.16 1.65 1.09 2.08 2.40 1.78
39 6.79 2.63 5.36 291 423 3.23 1.89
40 11.23 322 4.15 3.99 7.16 3.25 3.08
41 1.29 ; ; ; ; 1.19 121
42 0.72 ; - - - 0.79 0.83
43 0.68 ; - - - 0.98 137
44 2.13 0.75 3.74 0.56 0.81 3.47 2.40
45 - 2.63 - 0.86 0.92 1.48 1.47
46 2.15 - 1.41 0.80 - 111
47 ; ; 1.69 13.76 4.62 9.58 421
48 9.06 ; 2.24 - 227 ; 3.08
49 ; ; - 0.96 1.15 1.67 1.24
50 - - - 031 0.33 0.82 2.10
51 0.96 2.18 0.81 5.06 7.45 4.70 7.05
Total (%) 100 100 100 100 100 100 100
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Fig. 2. El Mass spectra of normal and methyl-branched alkanes from Lycorma delicatula. This mass spectra shows n-heptadecane (GC peak
17) and 9-methylheptadecane (GC peak 18).
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Fig. 3. Composition (%) of cuticular hydrocarbons of different developmental stages of Lycorma delicatula.
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