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Effects of calyx on tomato fruit development and quality formation

ZHAO Bo, CUI Meng-meng, MIAO Pei, LIU Rui, WANG Jie-ling, LENG Ping”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract To investigate the effects of calyx on tomato fruit development and quality formation, we did two tests. In test
1, calyxes were removed from fruits at 10, 15,20,25,30,35 and 40 d after flowering. Normal fruits with calyxes were
used as control. Fruits were harvested at mature stage (6 days after turning) and analyzed. In test 2, we picked fruits at
25,30,35,40 and 45 d after flowering, removed the calyxes and then stored at 25 C . The fruits with calyxes were used
as a control. The results of test 1 showed that removal of calyxes delayed fruits ripening, fruits weight and the content of
ascorbic acid (Vc) ,flavonoids,and fruit cell wall materials. In terms of antioxidant enzymes, catalase (CAT) activity in
treated fruits was lower than that of control, while peroxidase (POD) activity was higher the sugar-acid rate decreased.
There is no significant difference in soluble solids between control and treated fruits. The results of test 2 showed that
the ethylene production was reduced by half when calyxes were removed from fruits earlier than 30 d after flowering.
There was no significant difference in ethylene production between control and treated fruits from 35 d after flowering. It
can be therefore concluded that removing of calyx had some effects on the development growth and quality of tomato
fruits.
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Table 1  Comparison of the physical characteristics between treated and control fruits
BRI ) (RE SR D /d SRR H/d RELHE /g PIRERE / (kg/em®) RICHE %
Time of removal calyx Fruit ripening days Fruit weight Fruit firmness Fruit shape index
CK 45.0 a 221.4 a 1.00 a 0.85 a
10 48.6 b 178.9 ¢ 0.86 a 0.83 a
15 47.8 be 174.8 ¢ 1.04 a 0.88 a
20 48.4 b 197. 8 be 1.05 a 0.85a
25 47.6 be 176.6 ¢ 1.04 a 0.86 a
30 47.4 be 183. 2 be 1.01 a 0.85 a
35 47.2 be 196. 2 be 1.04 a 0.89 a
40 46.8 ¢ 203.9 ab 1.07 a 0.84 a

T« 7 — S EUE 5 B A ]/ 5 B 7R A Bl 7R P<C0. 05 K22 53 W 3

EEE

Note: Values of followed by different letters within same column are significantly different at the 0. 05 probability level. The same as blow.
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Table 2 Comparison of the nutritional quality in pulp between treated and control fruits

SR P RO IR /A TR Brix  BERRIL  BUIF LR/ (me/100 @) A4 % /(mg/100 @) KW/ (me/e)
Time of removal calyx Soluble solids SSC/TA Ve Lycopene Flavonoid
CK 4.89 a 6.78 a 13.05 a 6.91 a 0.172 a
10 5.32 a 5.81b 10.00 b 7.12 a 0.145 b
15 4.68 a 5.92 b 10.07 b 7.22 a 0.135 b
20 4.96 a 5.69 b 10.52 b 6.50 a 0.141 b
25 4.78 a 5.40 b 10.33 b 6.44 a 0.139 b
30 4.73 a 4.13 ¢ 11. 88 ab 6.61 a 0.143 b
35 4.63 a 6.64 a 11.78 ab 8.14 a 0.146 b
40 5.07 a 6.54 a 12.12 ab 7.70 a 0.165 a
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Table 3 Comparison of cell wall material content in pulp between treated and control fruits
E R R Y ) KR/ 1CP/ B iR ViR / YR/ SR/
HEfFER¥O /d (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
Time of removal calyx WSP CBP Hemicellulose Cellulose Total pectin

CK 0.605 a 0.573 a . 413 a 0.071 a 12.13 a 1.591 a

10 0.474 ¢ 0.562 a . 312 be 0.069 a 12.63 a 1.348 a

15 0.482 ¢ 0.667 a . 311 be 0.074 a 16. 83 a 1.460 a

20 0.514 be 0.618 a . 327 be 0.070 a 15.02 a 1. 459 a

25 0. 558 abc 0.572 a .275 ¢ 0.072 a 9.50 a 1. 405 a

30 0.541 abc 0.602 a . 321 be 0.074 a 11.10 a 1. 463 a

35 0. 535 abc 0.548 a . 263 ¢ 0.057 a 10.09 a 1. 345 a

40 0.588 ab 0.659 a .349 b 0.080 a 13.76 a 1.596 a
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Fig. 2 Comparison of MDA and proline content of pulp between treated and control fruits
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Table 4 Comparison of antioxidant activity in pulp between treated and control fruits
LR R By A ) it &L A B (0. 01AOD,,) / e 4 b ) B AL T/ ot A Y B (A OD470) /
(FEJE IFED /d (U/(min * g)) (U/(min * g)) (U/(min * g))
Time of removal calyx CAT SOD POD
CK 13.46 a 0.786 a 1.75 a
10 11.52 a 0.746 a 1.96 a
15 10.93 a 0. 800 a 2.06 a
20 14.30 a 0.768 a 1.93 a
25 10.52 a 0.794 a 2.17 a
30 12.66 a 0.816 a 2.04 a
35 10.97 a 0. 805 a 2.12 a
40 11.25 a 0.797 a 2.01 a
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Table 5 Release of ethylene after fruit picking
I 40 (5 T A5 I 1R/ d R Ve Ly PRI ] /d L& w (FW) (ng/ (g h))
Time of fruit Days required for turning Time of ethylene peak Ethylene content
R 25 d IR CK 12 o5 2 32. 46
2" Remove 10 s .2 15. 06
)7 30 d B CK 10 )5 2 24. 09
J: 3 Remove 9 et 5,2 8.05
)5 35 d BB CK 9 ()5 .3 11.11
2 Remove 9 LR = 13.93
et 8 CK B )55 2 7.23
23 Remove g .4 8.71
LA i BR CK KJgiol 9.35
F# Remove *J5,0 10. 55
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