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Analysis on Chemical Compounds and Characteristics of Fig Volatiles

Emitted from Ficus curtipes Corner
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Abstract: In order to understand the chemistry relation between figs (Ficus spp., Moraceae) and their pollinators
(Agaonidae, Chalcidoidae, Hymenoptera) and allocation mechanism, the volatiles from Ficus curtipes fruits at
female phase and postpollination stage were extracted by dynamic headspace technique and identified by GC
and GC-MS analysis. The results showed that there were 45 volatile compounds isolated from F. curtipes fruits,
and mainly consisted of monoterpenes and sesquiterpenes. The compounds, including 64methyl-5-hepten-2-one,
(E Y3-ocimene, trans3-farnesene, o-farnesene, o-pinene, sabinene, cis3-ocimene, cis3-bergamotene,
germacrene D and (E}4 8-dimethyl-1,3,7-nonatriene may involve in the specificity of chemical signals. The volatile
release amount at female phase was obviously higher than that at post—pollination stage. There were significant
temporal and spatial variations among floral stages and different individuals. These implied that specific chemical
interactions existed in nursery pollination mutualisms between figs and their pollinators, such as Eupristina sp.,
Diaziella yangi and Lipothymus sp.
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Table 1 Relative contents of volatile compounds from Ficus curtpes figs in receptivity and post-pollination stages

Relative content ( %)

Volatile i Receptivity stage Post-pollination stage
Fatty acid derivatives
2- 2-Heptanone 834 0.61 +£0.00 0.23 +£0.00
3-  4- (293Hexend-ol 858 1.83+1.04 2.25+0.01
2- 4- 2-Ethyl hexanol 949 - 0.33 £0.05
Nonanal 1089 0.39£0.26 0.51 +0.42
Dodecane 1200 0.65+0.15 0.46 +0.08
Decanal 1295 0.48 +0.14 0.82 £0.00
1-Hexanol 1360 0.71 +0.28 0.72 £0.01
Tetradecane 1400 - 0.42 +0.01
Hexadecane 1600 - 0.33£0.04
Monoterpenes

o= a-Pinene 939 1.23£0.10 6.50 +0.40

Camphene 952 0.07 £0.00 -
Sabinene 972 1.44 +0.69 12.04 £1.20
6- 5- 2- 6-Methyl-5-hepten-2-ol 974 0.31£0.15 1.20+0.28
6- 5- 2- 6-Methyl-5-hepten-2-one 974 10.66 +10.1 0.22+0.21
B- B-Pinene 978 0.79 +0.30 0.12 +0.36
2- 2- 2-Methyl2-propenoic acid butyl ester 980 - 0.68 +0.08
Myrcene 988 - 0.68 +£0.00
- p-Cymene 1016 0.42 +0.30 0.27 +0.07
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(Continued)
Relative content( %)
Volatile " Receptivity stage Post-pollination stage
Limonene 1023 0.34+£0.19 0.40 £0.12
18- 18-Cineole 1025 1.27+0.1 1.41+0.49
B- cis3-Ocimene 1027 - 2.29 +0.00
B- (E)-p-Ocimene 1042 21.48 +10.8 6.82 +5.51
cis-Furanoid linalool oxide 1074 0.51+0.21 0.25+0.14
Linalool 1097 2.45+2.98 1.84 £1.67
48— 13,7- (E)-4 8-Dimethyl-1,3,7-nonatriene 1106 12.21 +4.13 4.16 £6.17
138 138-p-Menthatriene 1119 2.01+1.26
26— 4357- 2,6-Dimethyl4,3,5,7-octatetranene 1134 1.87 £0.26 0.63 £0.22
3-  A- cis-3Hexenyl isobutyrate 1144 0.61 +0.33 0.17 +0.00
Sesquiterpenes
o= a-Cubebene 1362 0.22 £0.16 0.31+£0.04
o= o-Copaene 1378 454+11 0.31+0.22
-o- cis-«-Bergamotene 1406 0.7+0.08 0.44 +0.19
B- trans-3-Farnesene 1426 19.35+1.81 2.42 +1.62
B- B-Caryophyllene 1432 2.74 £2.07 1.32 +0.92
o= o-Guaiene 1436 0.50 £0.00
B- cis3-Farnesene 1443 1.26 +0.79 0.38 £0.21
-o- trans-a.-Bergamotene 1445 1.45+0.9 1.32+0.32
B- trans-a—Farnesol 1449 - 0.30 £0.19
B- cis-3-Bergamotene 1457 1.8+1.27 23.52 +4.12
D Germacrene D 1482 0.4 +£0.05 5.05 £0.89
o= o-Elemene 1495 1.04£0.34 1.08 £0.65
o= a-Farnesene 1501 18.05 +3.76 3.60 £2.27
d— 8-Cadinene 1504 0.39 +£0.04 0.30 +0.16
Veridifloral 1590 0.44 +0.16 0.20 +0.00
Shikimic counpunds
Methyl salicylate 1190 0.24 +0.23 1.32+£0.51
Indole 1296 0.51 +£0.04
RI:
RI: Retention indices
2.3 (5366 +30.64) % .(42.92 +11.19) %;

(41.69 +18.18) % .( 39.99 + 11. 35) %
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Fig. 1 Changes in relative contents of chemical classes from Ficus
curtipes figs in receptivity and post-pollination stages. 1. Fatty acid

derivatives; 2. Monoterpenes; 3. Sesquiterpenes; 4. Shikimic compounds.
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Fig. 2 Changes in relative contents of main volatile compounds from
Ficus curtipes figs in receptivity and postpollination stages. 1. a-—
Pinene; 2. Sabinene; 3. 6methyl-5-hepten-2-one; 4. cis{3-Ocimene;
5. (Ex3-Ocimene; 6. (E)+4, 8-Dimethyl4, 3, 7-nonatriene; 7. 1,3, 8-p-
Menthatriene; 8. «-Copaene; 9. trans3-Farnesene; 10. cis{3-
Farnesene; 11. cisf3-Bergamotene; 12. Germacrene D; 13. aFarnesene;
14. Methyl salicylate.
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Fig. 3 Non-metric multidimensional scale (NMDS) ordination of volatile
quantity of Ficus curtipes figs in receptivity and postpollination
stages. Re: Receptivity stage; PP: Postpollination stage. Different
number followed the abbreviation indicated different samples.
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2 (>5%)

Table 2 Case scores of main volatile compounds from Ficus curtipes figs in receptivity and post-pollination stages

(>5%)
Main volatile compounds PCA 1 case scores PCA 2 case scores
a- a-Pinene -0.247 -0.026
Sabinene -0.368 0.127
6- 5- 2- 6-Methyl-5-hepten-2-one 0.494 -0.182
B- cisf3-Ocimene -0.186 -0.371
B- (E)-3-Ocimene 0.151 0.393
48- 437- (E)-4 8-Dimethyl-1,3,7-nonatriene 0.160 0.197
138- 1,38-p-Menthatriene -0.164 -0.393
o= o-Copaene 0.345 -0.296
B- Trans-3-Farnesene 0.338 0.171
B- cis{3-Bergamotene -0.500 0.307
D Germacrene D -0.277 -0.161
a- a-Farnesene 0.253 0.233
3 (1 2 .
3.1 3.2
- - 21 113
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