B 2% i 2018,35(1): 94-100

Journal of Fruit Science

2 Fh A [8] B o B A 9k Xt AR /)N SE 48 Y 7= B 22 i
RARZ L5 LB 5T #T

HEM AR RS AR, AT, R
(Pl THREEBE A S AE W, 7N 510225 RGO R A2z b, M 510640)

2 [ B0 T 2 B [ A ik G s Bk R A B ) A /) ST et btk 7= B0 £ P9 52 0 5 AT 2 25 4 2 T g
ArZE R L U R T DA LU A 43 A 8 A Bk RN S A AR R AT /) S il e ™ T A2 (19 22 5, [T R FH I AR 2 T
A (solid phase microextraction , SPME ) TR AR E—JF 5 B AR (GC-MS) X 2 2 (1945 & A 2 i Ay e A T R 2 &
I ELEE 3T o [ 485 5 S s I A7 /) S il ey 7o B 12 B 25 v Tt itk o 2 Bl AN [ G A Bk 1) 2 2 Pk 00 o
PRSP AP AR IR 25 57, BVl v SRt 30 A SRR R A I, i ek b JEAG I 24 RS I, B
ZFEA YA B T AL T AR SR AR AR AG T o BRIGZ AL, il b i — LWy e, an iR TP G L £ R - -
2-CHle R F e % s A AR S W) E TR TR B BRI 4,6(2) , 8(Z)—RAE =Mk 7 Py o 1) 75 141 11] Wl
wmTaAEE (40 | IR IR LR - IR -2-CU B IR F G 2 905 SRR G R IR T IR 4,6(2) ,8(2)- KAt
= B-EE B 7 R TR i v AR S AR/ NS O AR )

AR « AT/ NSO 5 AR L OB 5 7 AR

4955 S667.9 SRR D A X E G 1009-9980(2018)01-0094-07

Effect of different maturities of starfruit on the ovipositing of Bactrocera

dorsalis and comparative analysis of volatile components
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Abstract: [Objective] Bactrocera dorsalis (Hendel) (Tephritidae: Diptera) is a major pest of fruit crops. It
is highly polyphagous and causes economic losses to a wide range of fruit crops, consisting of more than
250 species of fruit and vegetables. The insect has a strong reproduction capability, with each female able
to produce 400—1 800 eggs. Female B. dorsalis lay their eggs in mature fruits, while they are still on the
tree, which causes the fruit to rot and fall in advance. Thus, oviposition is the main cause of serious harm
to fruits and vegetables by the female B. dorsalis. Therefore, oviposition from the female B. dorsalis will be
the key entry point to control any potential harm from B. dorsalis. At present, the control method to use
against B. dorsalis is primarily induced and chemical control. However, B. dorsalis have developed a
strong resistanance to a variety of chemical pesticides. Therefore, the control effect of chemical pesticides
is greatly reduced. Pesticides can seriously affect environmental safety. But the effective attractant, methyl
eugenol, is primarily used to lure and control the male B. dorsalis. It has been reported that methyl euge-
nol is not only a safety hazard to the ecological balance, but also may induce liver cancer in mammals.

Therefore, the search for a new attractant in the host fruit will be an effective way to control B. dorsalis.
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The attractive effects of various host fruit volatiles on the female flies have been reported. Starfruit is one
of the important hosts of B. dorsalis. There previously has been no report on the research of the oviposition
lure of starfruit to female B. dorsalis. In this paper, the effect of two different maturities of starfruit (yellow
ripe starfruit and green ripe starfruit) on the oviposition of female B. dorsalis and the differences of their
volatile components of yellow and green ripe starfruit were compared and analyzed using a solid phase mi-
croextraction—gas chromatography—mass spectrometry (SPME—GC-MS). It was also speculated that the
yellow ripe starfruit contains the volatile substances that induce the oviposition activity of the female B.
dorsalis. The paper will provide a scientific basis for the exploration of the oviposition attractant to the fe-
male B. dorsalis.[Methods ] The difference in the amount of eggs laid by female B. dorsalis between yellow
and green ripe starfruit were analyzed by using a spawning cup. The spawning cup was made of disposable
plastic and used to fill holes with insect needles. Two spawning cups were placed in the diagonals of the
feeding cage and in the bottom of each spawning cup was placed an equal amount of yellow and green ripe
startfruit as a treatment and control, respectively. In the experiment, 1, 5, 10, 20 and 40 g yellow and
green ripe startfruits in each spawning cup were tested as different treatments. Each treatment was repeat-
ed 3 times, and after 24 h, the spawning cup was removed to check the amount of eggs laid by the female
B. dorsalis. The yellow and green ripe starfruit were sealed in 250 mL sample bottles for the gas volatiliza-
tion process. After 15 min, the volatiles from the yellow and green ripe starfruit were collected by using
the solid phase microextraction (SPME) sampling technique. The comparative analysis of the volatile com-
ponents from yellow and green ripe starfruit was identified by applying the gas chromatographic—mass
spectrometric (GC—MS) method. All test data were statistically analyzed and processed using Excel, and
SPSS 22 software to determine the significance of the test data. [ Results ] The amounts of eggs on the yel-
low ripeness starfruit were significantly higher than those on the green ripe starfruit in every treatment (1,
5, 10, 20 and 40 g). It was determined that the yellow ripe starfruit had significant oviposition attractant
activity for the female B. dorsalis. The amount of eggs was increased with the increase of the weight of the
yellow ripe starfruit. When yellow ripe starfruit was 1, 5, 10, 20 and 40 g, the oviposition capacity was
(5.7£0.7), (8.0£0.6), (24.0£1.2), (45.0+1.7) and (48.0x1.2) grain per cup, respectively. The results showed
that the chemical composition and content of the volatile from yellow and green ripe starfruit were differ-
ent. 30 volatile compounds were detected in yellow ripe starfruit, while only 24 volatile compounds were
detected in green ripe starfruit. The volatile chemical components of the yellow and green ripe starfruit
were primarily esters and caryophyll derivatives. Esters were primarily methyl hexanate, 2—Hexen—1-ol,
acetate and methyl heptanate. The content of 2—Hexen—1-ol, acetate was the largest, accounting for 68%—
84% of the total ester. The derivatives of the ring caramenes were primarily of megastigma—4, 6(2), 8(Z)—
triene, which could be a characteristic compound of starfruit. A variety of compounds in yellow ripe star-
fruit were not detected in green ripe starfruit. In addition, the contents of these 7 substances (methyl hex-
anoate; 2—Hexen— 1-ol, acetate; beta— cis—ocimene; methyl octanoate; beta—lonone; methyl heptanoate;
megastigma—4, 6(7), 8(Z)—triene) in yellow ripe starfruit were significantly higher than those in green ripe
starfruit. [ Conclusion] Yellow ripe starfruit can induce the female B. dorsalis to lay eggs. The results
showed that the yellow ripe starfruit had some specific chemical substances that induced the female
B. dorsalis 1o oviposition. The contents of methyl hexanoate; 2—Hexen—1-ol, acetate; beta—cis—ocimene;
methyl octanoate; methyl heptanoate; beta—lonone and megastigma—4, 6(Z), 8(Z)—triene in yellow ripe
starfruit were significantly higher than those in green ripe starfruit. So, it can be speculated that these com-
pounds possibly were attractive components that entice female B. dorsalis to oviposition.
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Table 1 Influence of starfruit on oviposition of B. dorsalis

bkt o F= B/ CRI/AR) Oviposition/(Grain per cup)
Fresh weight of - e sk bk
starfruit/g Yellow ripeness starfruit ~ Green ripeness starfruit
1 5.7£0.7 a 3.3+0.3 *
5 8.0+0.6 a 5.0+0.6 *
10 24.0+1.2 b 7.7+0.3 *
15 45.0£1.7 ¢ 7.0+0.6 *
20 48.0x1.2 ¢ 6.7+0.3 *
T FOR TS bl ) il 28 e i (P < 0.05) . [13)

ol AR/ NG F RIS [RE T I 5 B (P < 0.05).
Note: * indicates significant difference between yellow ripe starfruit
and green ripe starfruit (P < 0.05). Different small letters in same row in-

dicate significant difference by Duncan’s test at 0.05 level.
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Fig. 1 Total ion current of volatile from yellow ripeness starfruit
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Fig. 2 Total ion current of volatile from green ripeness starfruit
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Table 2 Volatile chemical from starfruit and their relative contents

XS i
& ff r?:{ ([EE Lo g i; fzﬁg?:try :Emvc content/% _ \
TR Compounds BB stk
time/min number Yellow ripeness ~ Green ripeness
starfruit startfruit
5.62 ZHEZK Ethylbenzene 100-41-4 0.41 -
5.79 [8] —H % Benzene, 1,3—dimethyl- 108-38-3 7.97 14.28
6.35 H A Styrene 100-42-5 12.10 29.93
7.27 CLR H i Methyl hexanoate 106-70-7 15.81 -
8.42 K —2-C R H I 2—Hexenoic acid, methyl ester, (E)- 13894-63-8 0.18 -
9.46 1EC R 26 Hexanoic acid, ethyl ester 123-66-0 0.74 0.71
9.92 LIR-R-2-C Hilii 2-Hexen—1-ol, acetate 10094-40-3 9.19 -
10.16 PR P TR Methyl heptanoate 106-73-0 2.99 -
10.56 (E)-B~% )% Trans—beta—Ocimene 3779-61-1 0.08 -
10.86 B iiJ# Beta—Ocimene 13877-91-3 - 0.12
10.86 B AR A W) Beta—cis—Ocimene 3338-55-4 1.38 -
11.94 3.4,5- = H FH 2K Benzene, 1,2,3,5—tetramethyl— 527-53-7 0.02 -
12.23 75 H R H ik Benzoic acid, methyl ester 93-58-3 0.22 -
12.36 PR .1 Heptanoic acid, ethyl ester 106-30-9 - 0.14
12.67 N R- 2 —2-CL i 2-Hexen—1-ol, propanoate, (E)— 53398-80-4 0.30 0.71
13.13 1R F S Methyl octanoate 11-11-5 3.86 0.15
13.64 2,6- " HH-2,4,6-5 =Hi 2,4,6-Octatriene,2,6—dimethyl - 673-84-7 0.05 -
14.45 JZ X -2-F M5 H i 2-Octenoic acid, methyl ester, (E)- 7367-81-9 0.19 -
14.78 % Naphthalene 91-20-3 0.06 0.04
14.92 T HR-3-CU TR (E) Butanoic acid, 3-hexenyl ester, (E)— 53398-84-8 - 0.31
15.08 THRCFE Butanoic acid, hexyl ester 2639-63-6 0.11 0.22
15.17 N-"TFR-J-2-CL 4 Butanoic acid, 2-hexenyl ester, (E)- 53398-83-7 2.92 4.01
17.03 7(E),9,13-KkE =4 Megastigma—7(E),9,13~triene 81983-67-7 - 0.02
17.12 1,2,3,4-PU 5~ 1,1,6- = 3ZE Naphthalene, 1,2,3,4—tetrahydro—1,1,6-trimethyl-  475-03-6 0.09 -
17.69 Tl Anethole 104-46-1 - 0.03
17.86 J2—2- O S R BRTER Trans—2—Hexenyl isovalerate 68698-59-9 - 0.17
18.06 2,6,10,10—PY F - 1 -5 2= 024,558 -6 H 36431-72-8 0.70 -
1-Oxaspiro[4.5]dec—6-ene,2.6,10,10~tetramethyl—
18.72 4% i Decanoic acid, methyl ester 110-42-9 0.08 -
19.16 4,6(E),8(E)~FH: =M Megastigma—4,6(E),8(F)~triene 51468-86-1 - 0.57
19.51 1,1,5 =W %k-2-—4Z% 1, 1, 5-Trimethyl-1, 2-dihydronaphthalene 1000357-25-8  0.04 -
19.74 4,6(2),8(2)~KHFE =I5 Megastigma—4,6(Z),8(Z)~triene 71186-25-9 6.32 0.96
20.42 N-C -/ —2- L} TR Hexanoic acid, 2—hexenyl ester, (E)— 53398-86-0 - 0.21
20.67 P45 Tetradecane 629-59-4 0.02 0.04
20.91 2—(FP 358 25 B R F B Benzoic acid, 2—(methylamino)—, methyl ester 85-91-6 0.05 -
21.07 (1S,2R,59)-2,6,6,8— VU H 3£ = ¥£[5.3.1.01.5 |+ —hk -84 469-61-4 - 0.02
1H-3a,7-Methanoazulene, 2,3.4,7,8,8a~hexahydro—3,6,8,8~tetramethyl-,
[3R-(3.alpha.,3a.beta.,7.beta.,8a.alpha.)]-
21.16 B- &Y 2] 2-Butanone, 4-(2,6,6—trimethyl—1-cyclohexen—1-yl)— 17283-81-7 0.12 0.04
21.25 KAV Caryophyllene 87-44-5 0.03 0.04
21.88 2E)-2-CUIATR (2E)-2—-C - 1-T4 2—Hexenoic acid, 2—hexenyl ester, (E,E)- 54845-28-2 - 0.05
22.87 B4 % il Beta—Tonone 79-77-6 1.27 0.45

=R AR RZ AL S -

Note: “~" indicates that the compound was not detected.
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