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Prediction of Pericarp Color Changes Based Upon Cumulative Ethylene
Production for Several Tomato Varieties with Different
Ripening Inhibitor Genotypes

NakAMURA Nobutaka*!, THAMMAWONG Manasikan*®!, KiNBarRA Junji*?
ITo Hirotaka*?, KitTacawa Mamiko*?, INakumaTakahiro*?, Ito Yasuhiro*!
Kitazawa Hiroaki*!, IsHikawa Yutaka®!, Kasumr Takafumi*? and SHINA Takeo*!8

* 1 National Food Research Institute, NARO, 2—1~-12 Kannondai, Tsukuba, Ibaraki 305-8642
* 2 Kagome Co., Ltd., 17 Nishitomiyama, Nasushiobara, Tochigi 329-2762
% 3 College of Bioresource Sciences, Nihon University, 1866 Kameino, Fujisawa, Kanagawa 252—-0880

In order to develop a pericarp color prediction model applicable to different varieties of mature
green tomatoes, the CQO. output rate, C.H, production rate, and pericarp color (a* value) of four tomato
varieties (Momotaro, PK331, PK353 and KGMO011) were investigated during the storage of tomato at
25" C. Momotaro and PK331 are normal lines, PK353 is a rin (ripening inhibitor) mutant line, and KGM
011 is an F 1 hybrid line between PK331 and PK353. Time course analysis revealed the significant
effect of the different varieties and individual tomato samples on the monitored parameters. However,
changes in the pericarp color of the different varieties of tomato. except PK353, correlated well with
the cumulative “ethylene production. Consequently, a mathematical model for predicting the pericarp
color of each individual sample on the basis of its cumulative ethylene production was developed as a
sigmoid-type function. Calculation results obtained by using the model and by considering all the data
of three varieties —all the varieties other than PK353 —showed a high correlation coefficient (R*=
0.97). Therefore, there appear to be a possibility of developing a method involving the use of the
model with cumulative ethylene production as a variable for predicting changes in the pericarp color
of tomato fruits of all varieties.

(Received Oct. 25, 2010 ; Accepted Jan. 17, 2011)

Key words : tomato, rin mutant gene, ethvlene production, pericarp color, prediction model
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Table 1 Evaluation of the feasibility of prediction models for the pericarp color (a* value) for four varieties
PK331, PK353, KGMO011 and Momotaro denote the prediction models for the different varieties. and UM denotes a unified
model. a. b, and ¢ are constant parameters of the sigmoid-type function with cumulative ethylene production as a variable{n=
5).

a b C Detern‘m.mtlon Standard deviation

coefficient

PK331 83. 065 =0.014 —52.922 0.988 1.914
PK353 88. 887 0.003 —53.249 0. 061 1.490
KGMO11 §1. 213 —0..015 =53.,532 0. 960 2.39%4
Momotaro 82. 683 —0.020 =51 743 0. 991 1.746
uM* 84. 360 -0.014 —53. 640 0.973 2.766
UM*: Unified model without PK353
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PK331, PK353. KGMO011 and Momotaro) harvested at the
mature green stage and stored at 25T

The model used for predicting the pericarp color (a® value) was

a sigmoid - type function based on the cumulative ethylene

production (n=15)
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