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The Correlation between Uneven Ripening and Respiration Rate
of Tomato at Breaker Stages

Ho-Min Kang'* and Young Shik Kim?
!Dept. of Horticulture, Kangwon Nat’l. Univ., Chunchon 200-701, Korea
’Dept. of Plant Science and Technology, Sangmyung University, Cheonan 330-720, Korea

Abstract. Breaker stage tomato fruits that were stored at low temperatures show typical chilling symp-
toms such as uneven ripening and a high respiration. Experiments were performed to assess and compare
these chilling injury symptoms of breaker stage tomato fruits, and to gather basic data that can be used to
decide whether horticultural crops receive chilling injuries. Tomato fruits that had been sorted in the breaker
stage were stored at 2°C for 0, 3, 6, and 9 days, and then their respiration rates were measured at 3, 6, 9, 12,
24, 36, and 48 h after moving them to room temperature. This treatment was repeated twice on the same
procedures, except the storage periods, which were changed to 0, 1, 2, 3, and 10 days. The respiration rate
was increased in a 1 day storage treatment, and the increasing rate rose higher with extended storage peri-
ods. The a* value, which represents the surface color of tomato fruits, was measured 10 days after moving
to them into room temperature. Those with an increased a* value rate got dull and showed uneven coloring
after 2 days’ storage treatment. These two factors, the respiration rate and a* value of the surface, showed a
high correlation (r =0.9716, p <0.001). Therefore, the chilling injury of breaker stage tomato fruits can be
diagnosed by measuring the respiration rate after moving them into room temperature, and the degree of
chilling injury can also be assessed in terms of the respiration increase rate.
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Fig. 1. The respiration rate of breaker stage tomato stored

for 0, 3, 6, 9, 12 days at 2°C and then transported at 20°C

from 0 hour to 48 hours. Vertical bar represents means +
SD (n=5).
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Fig. 2. The respiration rate of breaker stage tomato stored

for 0, 1, 2, 3, 12 days at 2°C and then transported at 20°C

from 0 hour to 48 hours. Vertical bar represents means +
SD (n=5).
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Fig. 3. The relationship between respiration rate and color a
value that represented red color of tomato fruit that stored
for 0, 1, 2, 3, 6, 9, 12 days at 2°C and then transported at
20°C. The respiration rate was measured at 12 hours after
transporting to 20°C. Left; Change of respiration rate and
color a value according to increasing low temperature
(2°C) periods at 10 days after transporting to 20°C. Right;
Regression analysis of two factors.
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Fig. 4. The increase % of respiration rate against non-
chilled tomato (0 day). Treated tomato stored for 1, 2, 3,

12 days at 2°C, and investigated CO, production after
transporting to 20°C from 0 to 48 hours.
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