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Prevention of the Browning Symptom on Lettuce Stem Cut Surface by Suppressing the Activities of
Phenyl-alanine Ammonia Lyase and Polyphenol Oxidase. IBaraki Toshiyuki, Akiko Tsuru, Hiroshi
Nakamura and Akiyoshi Matsumoro (Fukuoka Agric. Res. Cent., Chikushino, Fukuoka 818, Japan)
Bull. Fukuoka Agric. Res. Cent. 14 : 95-98 (1995)

To prevent the browning of lettuce stem cut, the activities of Phenylalanine ammonia lyase(PAL)
and Polyphenol oxidase (PPO) involved in the tissue browning were examined with regard to the tempera-
ture and chemical treatments. The lower the incubation temperature, the less the activities of PAL were.
The PAL activity increased steeply for 12 hours after the incubation and then decreased when newly
chopped lettuce stem was incubated at 20 °C . On the other hand, the PPO activity increased slowly. Simi-
lar activity patterns for PAL and PPO were also found at 5°C , although the response was delayed. With
AITC treatment, the PPO activity remained constant even at 20 °C although the PAL activity increased for
several hours and then decreased at 36 hours after the treatment. Taking into account of the enzymic ac-
tivity, the effective treatments were investigated to prevent the cut lettuce stem cut from browning. The
lower the incubation temperature, the lower the brown index of the symptom was. However, the tissue
browning could not be avoided either under a lower temperature or with AITC treatment. The tissue could
be prevented from browning only when it was kept at 5 C (low temperature) and treated with AITC solu-
tion. From these results, it is concluded that lettuce should be stored under a lower temperature after the
cut surface was soaked with AITC solution.
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Fig.1. Effects of reaction temperature on
phenylalanine ammonialyase and
polyphenol oxidase activities of
lettuce stem.

Relative Activity = (enzyme activities performed over tem-
perature ranging from 0°C to 30°C) / (enzyme activity
perfoemed at 30 °C) X 100, (@) PAL activity, (A) PPO
activity .
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Fig.2. Changes in enzyme activities and
browning of chopped lettuce.

A: Chopped lettuce stem stored at 20 °C, B: that stored at
5°C, C: Chopped lettuce stem with AITC stored at 20 °C,
Brown index is based on the discoloration; 0, no browning;
5, severe browning. Symbols are same in Fig.1.
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Table 1. Effects of storage temperature and
AITC treatment on colorimetry of
cut surface of lettuce stem.

tesmragte AITC Days after harvest
mperature
l()cc) treatment 0 1 2 3 4
20 - 61.9 55.3 54.1 49.3
20 + 68.7 50.2 46.1 45.3
L 70.7
5 - 72.9 70.6 65.5 61.1
5 + 74.1 73.5 72.7 70.5
20 - 8.2 9.6 7.2 8.8
20 + -1.5 7.8 8.2 6.8
a -5.2
5 - -4.1 -2.0 2.8 6.3
5 + -5.5 -5.0 4.8 -3.8
20 - 20.4 19.0 19.3 19.3
20 + 20.2 21.5 19.4 19.6
b 18.6
5 - 20.3 19.6 19.3 19.2
5 + 19.8 19.3 19.5 19.6

In AITC treatment, lettuce stem cut surface was soaked
with 500ppm AITC solution.
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Fig.3. Effect of storage temperature and
AITC treatment on AE of cut surface
of lettuce stem.
AE=4(Lo—L)2+(ao—a)?+(bo—b)?
Lo, ao, bo are values of colorimetry immediately after
cutting the stem, (O) 20°C, (A) 20°C -AITC treatment,
(@) 5°C, (A) 5°C-AITC treatment.
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