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Volatiles emitted by mango ( Mangifera indica) plants and electrophysiological
responses of Chlumetia transverse to such volatiles

Hou-jun TIAN, Yi-xin CHEN, Hui WEI ", Liang-miao QIU, Qi-quan LIU, Yan SHI, Zhi-xiong ZHAN "
Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China

Abstract: [ Background ] Chlumetia transverse Walker seriously damages inflorescence and tender tip and expands its distributed are-
as incessantly, which has caused great losses to south of China. [ Method]Chemical constituents and their relative content of mango
volatiles at different parts (flowers, shoots and mature fruits) were comparatively analyzed by gas chromatography-mass spectrometry
(GC-MS). Electroantennogram (EAG) was employed to record the electrophysiological responses of different gender and mating
state of C. transverse adults to twelve of the volatiles. [ Result]The major volatile components from flowers, shoots and fruits were
terpenes. The numbers of major terpenes (relative content over 0.06% ) were 22, 11 and 13 in flowers, shoots and fruits, respec-
tively. The major volatile components in flowers were a-phellandrene (43.64% ) and terpinolene (29.33% ), while a-curjunene
(23.63% ) and B-carypohyllene (29.47% ) predominated in shoots and fruits, respectively. There were only 2 common compo-
nents, terpinolene and B-cubebene that had different relative content at various plant parts. The relative contents of terpinolene were
29.33% , 19.99% , 0.59% , and that of B-cubebene were 3.51% , 2.18% , 6.05% in blossom, shoot and fruit, respectively. EAG
response relative values in virgin female, unmated male, mated female and mated male individuals of C. transverse to the same com-
pound did not show significant differences (P >0.05). The EAG responses to trans-2-hexen-1-al were significantly different from
EAG responses to other compounds in both mated and unmated adults. The EAG responses in virgin females and unmated males
were a bit higher than that of mated female and male, but not significantly. [ Conclusion and significance ] We could develop the sex
pheromone attractant of C. transverse by using trans-2-hexen-1-al as an synergistic agent. The study maybe provide an scientific basis
for expounding harmfulness mechanism of C. transverse from the point of view of chemical signal.
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RN Bk Chlumetia transverse Walker X
A ERSTOE O L TR B R RE, 7R TR oy
AT 2RV o AR A E A
TR E A WA T Z 0. TR
LUEU BB R AR R A . 12 R R 2 R 1 ik
oy v S BHORY AR, 5 ] R RS A BE AR T
TR BURG BT, 52 W SRR 0 1E 3 A KOk B A &
P A ORI 32 3R TE 35% L b e
FRAE 25% LA b (] kA 7k A4 ,2003) . H T, XFHZ
B Bia BEA R AL 7 AR 245 (ROl K 55, 2001 5 Bk
KRS ,2009 5 = AAIESE, 20005 372 0F 58 55, 2008 ) |
BRTS Y85, A ) 7 HE i T

FT, B A SR XS 2R 5 R i fi f 8
AT T T A S R B B 9T (A SR A, 2002
¥J 44,2001 ; Hallberg et al.,1994) , {HXFHEZk EAX
WP FEAR , B2 0y kA g % DL il A i AR A 4 55
IR (15847, 1997 5 ATk, 2003 5 5 3% 4571
RACAT,2006) o A G HME A i R A= AR AR R |
B FEREE AR BR A BB AR R I
HGH o R ZEMI LT (2005 ) JIESE , 6 2k FE 1 1
IR HZ SN A A5 B T B4 by, oA
B S FRT 5 S5 D) e (X1 BURIA A T, 2005 5 Za-
charuk ,1980) ,

TR RN U AR W o2 B AR LA S 4 8l
PRI i ) — 2R BT EALE Y, A B O A
FAEWRYSE 1) UM FIIBCR 5547 (R %K 43,2001 )
AT B HoT A 4 1 ) T ) 2 RE R B
25t VFZAE W TE R A I [R] R0 25 W) 25 77 Ak By
S EURRE R SR A PR R e DLk S SR O LR ME
B SR ANE 2 7 T AHY) ( Bruce et al.,2005) . DI
45 W1 Heliothis armigera (Hubner) ], % EAEYIE S
P 5 ) 7 T Tt T R 5 | B O e ol fh 7 v A2 2
7 ( electroantennogram , EAG) ( Chen et al. ,1997) , 7<
WFFER AT A BTV, D v SR 2 R AR I e ol
HORE 12 ot R 0 0 fk £ HBLSE SO, S AR #A
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1 MR
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Al Je R T A8 B K PR S 20 i B2 H iR
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U532 TR — RARIE G b P se e s T A=
FEATIE o AN AR SRR (25 £1.0) °COBHR
BFIA] 16 h - d ™" MR 65% ~75% .

FR A< e 0 75 DA S ) 438 1Y 15 SR AR & A
B i IR AR E B LG 12
it : LR L (ethyl acetate ) 04, g A K HET
R B A 2R I A s s 8 EE 53501 2 = 85.0% F1l
=95.0% ) 5545 1 s (terpinolene ) F1 o-7K A4 ( o-
phellandrene ) Wy H Fluka 2 &; 46 B 5 51 K
=95.0% ,=98.5% .=97.0% ,.=70.0% .=85.0% .
90.0% 99.0% ,=98.0% ,99.0% .98.0% ) B~ M
I ( B-myreene ) . B-77 714 ( B-carypohyllenc ) . 715
1% ( aromadendrene ) | 2 255 2% ( valencene ) | -
W s (a-farnesene ) | ( + )-3-3K45 [ ( + ) -3-carene | |
a-i§ i s (a-terpinene ) | JZ-2-C% #-1-J% ( trans-2-
hexen-1-al) . (1R)-( +)-a-JEH [ (1R)-( +)-a-pi-
nene | JIN-3-C 458 ( Z-3-hexen-1-0l ) (fE RS 1E) I
Fl Sigma Aldrich A 7], 785l ( paraffin) I [ 4t 5t
T
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200 °C /%452 min, L 15 °C - min "' F} 2 260 C,fH
IO T A BN, L > 99.999% .
P 1 mL - min " ORMRHERE

Frig s BB Iy = EL B FRE & 70 eV, BiFIR
220 °C, 1% iy 4R35 ) 170 °C., GC-MS $% I3 Ji
280 C. R A 444, Bs W E Dy 40 ~
650 amu,
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5T #4520 pL BRI AIHAER S cm (58 0.5 cm
RV FIRIRARAL b, O I R 48 b, TR 8K
i P FE R A T 2, IR AU T S A A )
MHE, FMHE 1T em, W ESLKEEEN
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TERAE KW IR ) 8 2o % 18] A (NISTOS 1 WI-
LEY7) #EA7 TS HLAS R OF 8l DL T30 0 b &
PrFh i BRI AH — A 3% A & W i AR X 5
i, E T TTE Excel #4F FiEFT, SR SPSS 17.0
G AT T 2200 A B R T M + iR
(SE) 27w, ¥ S Wy v 1o B LA KR 0 35 1 28 S
EAG W i 35 22 52k FH Duncan's 58 &2 A 22 46 55
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2 RSN
2.1 ERAREEMIFEREMRBILZRS

TR 3 ANERAL 045 A P o A 21 29 A,
HZHhMmEEAEY . DR L YA 22 Fh, &
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(29.33% ) ; P5UAHA 11 b, o ily 25035 (23.63% ) 7
ot s GRS 13 B A PTI f R ,  29.47%
USRI R B-BE AR I MR A 2 5 3 AR
PRI E] (A A fE 22 5 . Hob SR e 2 AR
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PAE S HABE A PIAH 22 7 535 (P <0.05) . Tl 5
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oK 2Z 18], B 0 LT WM L (1IR)-( + ) -a- P
Wz 8], (+)3-Bhs ARG B-F M 2 JH], R
AR oK M Z [ B JE B 35 25 5% (P > 0.05)
HAE A Z [0 22 5 8.3 (P <0.05) . AR ACHCHE
WX B2 -2- CURIEE ) EAG I A5 HA LA A L
Z5BE(P<0.05), (IR)-( +)-a-JRHMH o-
A ZIE], (+ ) -3-BRM A a-/K M 22 18], R 0
RISATAME AN S Z A3 B 22 575 ol
Hi I =T R 2 18] L o O N B4 AT M 2 ) L e
il i Js A IR 2 Mt 22 R W 3 (P <0.05) . Hig
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A2 T e T 52 2- CUIRTE (1) EAG 2N (B -5 HoAl
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ST e S 2- U Y EAG [ W A(E 5 HoAb ik &
WML A B % 25 (P <0.05), H o-ifili & 4 A
a-TEWME Z 10 | o i s AN B4 AT M 22 ), e i
W AR A Z 18] L (1R ) -( + ) -o- TR I Fl ou-ifl it 945
ZIA], (+ ) 3-TRM A o/ P 22 1), A B M L R R
R SRR TR Z IR 25 B B3 (P <0.05)
HA G20 IG5 2 5 (P >0.05) (£2),
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Table 1 ~ Comparison of main constituents and their relative content of main volatiles in different parts of mango plants
= {56 e ) A TR &4 Relative content in different parts (% )
Component 'Relenti(.m 1AW 4 F% Compound name S LR LAY

1o. time (min) Blossom Fruit Shoot

1 7.435 SFME Terpinolene 29.33 0.59 19.99

2 9.031 1,2- " W47 Benzene, 1 ,2-dimethoxy 0.39 0

3 10.554 LR g Fihyl acetate 0 9.20 0

4 14.629 4% B Germacrene B 0.06 4.48 0

5 14.951 1-H LR BEJEIR L ¢ Cyclohexane, 1-methyl-2-pentyl 1.18 0 0

6 15.410 a-FE VK a-cubebene 0.50 13.31 0

7 16.338 (=) -o-H B ( - ) -a-copaene 3.49 0 6.10

8 16.372 PO -1H-1,3a-Z B3 454 (S H) - 0 9.40 0

1H-1,3a-ethanopentalene4 (5H) -one,, tetrahydro

9 16.708 B-FEE T B-cubebene 3.51 6.05 2.18
10 17.325 a-ir =M a-gurjunene 4.51 0 23.63
11 17.678 HEJHE + calarene 2.30 2.73

12 18.035 FH4 D Germacrene D 1.73 10.87 0

13 18.479 a- LM a-amorphene 0.37 0 0
14 18.682 AeanfELiE Valencene 0.69 1.98 0

15 18.823 oK a-humulene 0.38 0 0

16 19.014 WIR[4.4.0]+ Z-1-4 Bicyclo[ 4.4.0] dec-1-ene 0.98 0 3.63
17 19.398 v-EEPE T y-cadinene 0.46 0 0

18 19.566 B-£1 114 B-carypohyllene 0 29.47 0

19 19.613 a-7K M5 a-phellandrene 43.64 0 2.98
20 19.990 - AIARM o-guaiene 0.55 0 9.23
21 20.038 B FEF 4 Alloaromadendrene 2.81 0 0.92
22 20.189 S -y-1% 2§fii Trans-y-bisabolene 0 6.65 0
23 20.548 WM Z A Isoledene 0.56 0 0
24 20.214 a-1EWR K a-farnesene 0.60 0 1.96
25 20.684 S-FE#A M §-cadinene 1.47 0 0
26 20.784 B-FAr M B-cadinene 0 4.45 0
27 24.074 2-HFED2-T IR 2-methyl-2-butenoic acid 0.47 0 14.14
28 27.991 F-[ (4-H HOREL) 7 Y | R 0 0 15.25

Benzenamine , N-[ (4-methylphenyl ) methylene ]
29 25.138 1,1-Z (- 283k ) Z%¢ 1,1-bis(p-tolyl) ethane 0 0.83 0
*2 MHMEEREAHRNTRELEYRE EAG B3 REE
Table 2 Relative EAG amplitude of C. transverse to mango volatiles
EAG A%} W {H EAG relative value (% )
fear2ifis Compound name A LM SZ M 9 KA S &
Virgin female Mated female Unmated male Mated male

(IR)-( +)-a-J8M (1R)-( + )-a-pinene

a-i 4 a-terpinene

(+)3-FMs ( +)-3-carene
a-7KFEMs a-phellandrene

a-JEWEH a-farnesene

B-fi1H B-carypohyllene

B-FF M4 B-myrcene

LR LT Ethyl acetate
J2 2-C 5 Trans-2-hexen-1-al
1845 Aromadendrene

RIEAEH0E Valencene

SN Terpinolene

44.38 £2.22efA
56.00 £3.53dA
57.89 £2.18bcdA
66.46 £2.65bA
43.67 +3.28efA
42.07 £2.17fA
56.78 £2.56cdA
55.31 £4.44dA

104.23 £4.64aA

52.05 £3.56deA
65.50 £3.70bcA
54.56 £2.99dA

41.71 £2.18efA
52.40 £3.28cdA
53.91 £1.99bedA
62.02 £2.63bA
40.36 +3.20efA
38.79 £2.13fA
52.31 £2.28cdA
51.25 £4.10dA
96.75 +3.61aA
48.00 £3.55deA
60.51 +3.38bcA
50.45 +3.00dA

49.88 +£4.02defA
58.64 £2.46bcA
53.72 £3.12cdeA
65.95 £2.73bA
43.88 +2.91fgA
41.11 £2.10gA
50.77 £2.88cdefA
54.88 £2.40cdeA
99.96 +4.60aA
46.89 +2.37efgA
65.90 £3.43bA
57.38 £2.64cdA

48.84 +3.89defA
57.64 +£2.30bcA
53.69 £2.97cdeA
64.97 £2.60bA
42.90 £2.671gA
41.20 +1.86gA
49.75 +2.70cdefAV
53.87 £2.21cdeA
99.05 +4.66aA
45.84 +2.16efgA
64.86 £3.29bA
56.29 £2.47cdA

[T B[RS R R AN R B R 2 18] 22 5 B3 TR RO I B )/ NS - RERs e M 2 IR 22 5 B (SSR,, P <0.05) .
Means + SE within a row indicated by different capital letters are significant different, means + SE of each plant volatile within a column indicated
by different lowercase letters are significant different (SSR, P <0.05).
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0.05) ;s 7EFTIAL G4 b, EAG M B b B s (H 240 4
TRARAE Y 2.5 A, T 52 WL s (B 20 B AR A A 1.6
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