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Relationship between Increase in Water Content and Cell Wall Composition in Fig Syconia during
Enlargement and Ripening. YAHATA Daijirou and Hitoshi NoGgaTa (Fukuoka Agric. Res. Cent., Chikushino,
Fukuoka 818 — 8549, Japan) Bull. Fukuoka Agric. Res. Cent. 19 : 76 — 80 (2000)

To elucidate the mechanism of enlargement in fig syconia, changes in contents of water and cell wall
polyuronides in fruitlets and fruit receptacles of ‘Masui Dauphine’ and ‘Houraishi’ (Ficus carica L. var.
hortensis Shinn) second crops were investigated during ripening. Cell wall polyuronides were sequentially
extracted from ethanol insoluble materials of each part with water, hot-water, EDTA and KOH solutions,
then the content of uronic acid in each fraction was analyzed. Furthermore, changes in settling volume
in water and water-holding capacity of water-insoluble solids (WIS) in each part were determined. In
both cultivars syconia, the fresh weights of the fruitlets and fruit receptacles at harvest time showed an
increase nearly 4 times as much as those at 70th day after bearing. Around 80~90% of the weights
increased in each part during ripening were due to an increase in water. The polyuronides contents per
unit weight in the fruitlets and fruit receptacles decreased rapidly in the hot-water- and EDTA - soluble
fractions and increased in the water- soluble fractions in two weeks before harvest. The whole
polyuronides contents, on fresh weight basis, in each part increased largely in the water-soluble fractions
during ripening with reverse relationship of those in the EDTA-soluble fractions. The WIS contents per
unit weight in the fruitlets and fruit receptacles decreased markedly at harvest time, while the whole
WIS contents, on fresh weight basis, changed very little during ripening. The settling volume in water
and water-holding capacity of WIS increased largely at harvest time, especially in the fruit receptacles.
It was suggested that rapid increase of water in the fruitlets and fruit receptacles during enlargement
and ripening of fig syconia was related to solubilization of pectic substances and increase in swelling
and water-holding capacity of WIS in cell wall
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Table 1. Changes in diameter, weight and peel color of ‘Masui Dauphine’and
‘Houraishi’ syconia during ripening.
Stage of Fruit diameter Fruit Color score of peel
Cultivar development Breadth Length weight L* a* b*
(mm) (mm) (g)
Masui 70th day after bearing 46.6 47.5 38.1 59.9 -25.8 43.5
Dauphine” Harvest time 67.7 71.0 138.9 42.0 14.6 19.4
K%Y £33 %% £33 X% Xk
70th day after bearing 45.9 42.3 33.4 61.1 -25.2 38.6
Houraishi?  Harvest time 68.7 59. 4 129.9 50. 1 7.5 23.0
% b3 Xk 23 23 X%

1) Bearing time :23 May, 70th day after bearing :1 Aug., Harvest time :15 Aug., in 1997.
2) Bearing time :30 May, 70th day after bearing :8 Aug., Harvest time :23 Aug., in 1997.

3) xx is significant by t-test, 1% level.

Table 2. Changes in

weight and water

contents in the fruitlets and fruit

receptacles of ‘Masui Dauphine’and ‘Houraishi’'syconia during ripening.

Stage of Part of Fresh weight Vater content Yater content”
development fruit of part(g) (% FD (g/part F¥)
‘Masui Dauphine’
70th day after bearing Fruitlet 11. 9c® 85. 6b 10. 2¢
70th day after bearing Fruit receptacle 16. 3¢ 88. lab 14. 4c
Harvest time Fruitlet 54. 0b 86. 5b 46. b
Harvest time Fruit receptacle 62. Ta 89. 4a 56. la
‘Houraishi’
70th day after bearing Fruitlet 14. Tc 84. 0b 12. 3¢
70th day after bearing Fruit receptacle 10. 8¢ 87.5a 9.5¢
Harvest time Fruitlet 67. 0a 81. Oc 54. 3a
Harvest time Fruit receptacle 45.7b 82. 2bc 37. 6b
1) Whole water content in each part of fruit.
2) Mean separation within columns by Tukey's multiple range test, 5% level.
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Table 3. Changes in polyuronides contents in the fruitlets and fruit receptacles of ‘Masui Dauphine’

and ‘Houraishi'syconia during ripeni

ng.

Stage of Part of Polyuronide content(mg/g F¥) Polyuronide content(mg/part F¥)"
development fruit Water Hot-water EDTA KOH Total  Water Hot-water EDTA KOH Total
soluble soluble soluble soluble soluble soluble soluble soluble
‘Masui Dauphine’
70th day after bearing Fruitlet 0.56c” 6.03a 9.20a 0.62a 16.4la 6. 7b 71.8b 109.5b  7.4c 195.4b
70th day after bearing Fruit receptacle 0.6lc 3.56b 9.03a 0.65a 13.85b  9.9b 58.0c 147.2a 10.6c 225.7b
Harvest time Fruitlet 2.22a 0.64d 0.63b 0.39b 3.88c 119.9a 34.6d 34.0d 21.1b 209.6b
Harvest time Fruit receptacle 1.54b 1.40c 1.05b 0.56ab 4.55c 96.6a 87.8a 65.8c 3b.la 285. 3a
‘Houraishi’

70th day after bearing Fruitlet 0.44c 4.29a 8.42a (.59 13.74a 6.5c 63.la 123.8a 8.7c 202.1b
70th day after bearing Fruit receptacle 0.97c 3.59b 9.0la 0.82a 14.39a 10.5c 38.8b 97.3b  8.9c 155.5¢
Harvest time Fruitlet 3.33a  0.52d 0.57b  0.55a 4.97b 223.1a 34.8b 38.2c 36.9a 333.0a
Harvest time Fruit receptacle 2.53b 1.0lc 1.12b 0.49a 5.15b 115.6b 46.2b 51.2c 22.4b 235.4b

1) Whole content of polyuronide in each part of fruit.

2) Mean separation within columns by Tukey's multiple range test, 5% level.

Table 4. Changes in water —insoluble solids (WIS) and starch contents in the fruitlets and
fruit receptacles of ‘Masui Dauphine’and ‘Houraishi'syconia during ripening.

Stage of Part of VIS content ¥IS content” Starch content
development fruit (mg/g F¥) (mg/part F¥) in WIS(% DW)
‘Masui Dauphine’
70th day after bearing  Fruitlet 70. 9a” 843. Ta 15. 3ab
70th day after bearing Fruit receptacle 44. b 728. 6b 20. 9a
Harvest time Fruitlet 12. 9¢ 696. 6b 9.3b
Harvest time Fruit receptacle 11. 4c 714. 8b 19. 0a
‘Houraishi’
70th day after bearing  Fruitlet 92. 3a 1356. 8a 13. 6bc
70th day after bearing Fruit receptacle 48. 1b 519.5¢ 23.7a
Harvest time Fruitlet 16. Tc 1118.9b 10. 2¢
Harvest time Fruit receptacle 11. 7c 534. Tc 19. 7Tab

1) Whole WIS content in each part of fruit.
2) Mean separation within columns by Tukey's multiple range
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Fig.1. Changes in settling volume in water of
water-insoluble solids (WIS) in the fruitlets
and fruit receptacles of ‘Masui Dauphine’
and ‘Houraishi’ syconia during ripening.
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Fig.2. Changes in water- holding capacity of
water- insoluble solids (WIS) in the fruitlets
and fruit receptacles of ‘Masui Dauphine’
and ‘Houraishi’ syconia during ripening.
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