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Abstract

The purpose of this study is to investigate and analyze the aging of
the harvested green bamboo shoots. The research focused on how to
prevent the aging of bamboo shoots and why green bamboo shoots
become aging. The term “aging” means that the taste of bamboo shoots
becomes hardness post harvest.

At first, we tried to find out an anti-aging method, which is not only
to keep the green bamboo shoots fresh, but also delicious. The method
was to soak bamboo shoots in 0.2 M sucrose, in the water or without any
treatment. After 48 hours, the cutting surfaces of bamboo shoots treated
with sucrose were whiter, and their outer sheaths were greener than those
of shoots soaked in the water or without treatment. The results showed
that none of them can stop hardness. But the aging of sucrose- or
water-treated shoots was retarded. The results suggest that inhibition of
the enzyme activities involving cellulose and lignin synthesis may be
required to prevent the aging of bamboo shoot post harvest.

To get insight into the reason why bamboo shoots become hardness,
the differences of protein patterns and DNA patterns between aging and
fresh green bamboo shoots were analyzed and compared. The DNA from
the bamboo tissues near cutting surface was isolated and analyzed by
agarose gel electrophoresis. The results showed that DNA from shoots
was partially degraded. The fragments appear as a ladder of DNA with
sizes in multiples of approximately 180 bp. The presence of the
olignucleosome-size DNA fragments suggest that the cells may undergo
programmed cell death (PCD). The degradation of DNA was not
observed in shoots treated with sucrose.

By comparing the results of 2-D gel electrophoresis, it was found that
some proteins with low pl values decreased or disappeared post harvest,
while proteins with increased levels were detected in the high pl area.
These changes in these proteins may result in the aging of the bamboo
shoots.

Prevention of the aging of green bamboo shoots is not easy. However,
| found out from this study that soaking the bamboo shoots in the 0.2 M
sucrose was a possible way to preserve them. The cutting surface of
sucrose-treated shoots remained white, and the sheaths of the shoots was
greener than those treated with other methods. Moreover, the degradation
of DNA was not observed. However, it still cannot completely stop the
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aging of bamboo shoots. Reducing the enzyme activities involving
cellulose and lignin synthesis may be a direct way to prevent the aging of
bamboo shoots. It seems like there are many things to discover in the
future.

Introduction

Bamboo shoots are one of the common vegetables in the summer in
Taiwan. However, the taste of bamboo shoot changes very fast post
harvest. It becomes harder and harder in a few hours. This phenomenon is
the so-called “aging of bamboo shoots”. The farmers sometimes soak
bamboo shoots into the water or apply some salt on the cutting surface to
prevent the hardening. But is this method really working?

Objective

1. Why bamboo shoots become aging so fast post harvest?
2. Do the proteins of bamboo shoots change during the aging?
3. Is cell death a reason that bamboo shoots become aging?

Experimental Methods

Treatment of bamboo shoots:

1. Green bamboo shoots were purchased from the market.

2. The base part of each bamboo shoot was cut off in the water.

3. The shoots were soaked in 0.2 M sucrose, water or without any
treatment. 4. The soaking liquid was changed every 3 hours. Shoots
were collected at 2, 6, 12, 24, and 48 hours after each treatment. The
base sections of each sample were cut off and stored in the freezer
(-20 ) immediately.
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Table 1. Numbering of green bamboo shoot samples

treatments Air Water 0.2 M sucrose
time (h)
1
4
12 7
24 10 11 12
48 13 14 15

Determination of the hardness of bamboo shoot samples:

1. The treatments were same as above but the samples were collected at

10, 20, 30, 40, 50 hours after each treatment.

2. The base section of each shoot was cut into 1-cm stick with plastic awl.
3. The bamboo sticks were put on an electron balance. Then take down

the weight when cutting them with knife.

Protein extraction:

1.

Bamboo samples were homogenized with 6 vol (v/w) of Tris-HCI
buffer in a Warning blender for 2 min, and then centrifuged for 30 min
at4 8000 rpm.

The resulting supernatant was mixed with 3 vol of cold TCA/acetone.
The mixture was put at -20  for 40 min, and then centrifuged for 10
min (4°C, 2000 xg?)

The precipitated proteins were washed with acetone more then three
times.

Analysis of DNA degradation:

1.

Bamboo shoot samples were ground to a fine powder in liquid
nitrogen using a motor and pestle.

The powder was mixed with Tes buffer and phenol, and then was
centrifuged for 10 min.

The aqueous phase was transferred to a clean tube and 0.1 vol (v/v) of
Na acetate (3 M, pH 5.2) was added. DNA was precipitated with 2.5
vol (v/v) of cold ethanol at -20  for 10 min.

After centrifugation for 15 min (12000 rpm), the DNA precipitate was
washed with 70% ethanol, and then air dried.
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5. DNA was dissolved in TE buffer. RNase A (40 pg/ml) was added.
6. DNA was analyzed by a 2% agarose gel.

Results and discussion

1. Treatment of bamboo shoots

The bamboo shoots that soak in 0.2 M sucrose (treatment 15), water
(treatment 14) or just put bamboo shoots in the air at room temperature
(treatment 13) for 48 hours were compared.

The cutting surface of treatment 15 was whiter, and the top of the
shoots (the sheaths of shoots) were greener than those of treatment 13 and
treatment 14. The results suggest that soaking the cutting surfaces of
shoots in 0.2 M sucrose can keep the bamboo shoots fresh, and retard
their aging.

2. Determination of the hardness of bamboo shoots

Comparing the results showed in Fig 1, none of the treatments can
stop the hardening of bamboo shoots. However, the aging of treatment 14
and treatment 15 were retarded. The results suggest that inhibition of the
enzyme activities involving cellulose and lignin synthesis may be
required to prevent the aging of bamboo shoot post harvest.

1000
800 F

600 ——air
—®— water

400 7

/ -~ SUCrose
200 // '/./'
O "n— - L

time(h)

hardness(g)

Fig. 1 the comparing of Determination of the hardness of bamboo shoots
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3. Analysis of DNA degradation:

The DNA from the bamboo tissues near cutting surface was
isolated and analyzed by agarose gel electrophoresis. The results (Fig. 2)
showed that DNA from shoots of treatments 13 and 14 was partially
degraded. The fragments appear as a ladder of DNA with sizes in
multiples of approximately 180 bp. The presence of the
olignucleosome-size DNA fragments suggest that the cells may undergo
programmed cell death (PCD).

0 131415

Fig. 2. Analysis of DNA from bamboo shoots treated with
different conditions (treatment 0, 13, 14 and 15) by 2%
agarose gel electrophoresis.

Fig. 3. Estimation of the size of the degraded DNA fragments by
compared with DNA markers.
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4. 2-D gel electrophoresis

By comparing the results of 2-D gel electrophoresis, it was found that
some proteins with low pl values decreased or disappeared post harvest,
while proteins with increased levels were detected in the high pl area. The
changes in these proteins may result in the aging of the bamboo shoots.

Fig. 4. The 2-D gel electrophoretic pattern of teartment O (control).
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Fig. 5. Comparison of the 2-D gel electrophoretic patterns of treatment 0
and 13.
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Fig. 6. Comparison of the 2-D gel electrophoretic patterns of treatment 0
and 14.
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Fig.7. Comparison of the 2-D gel electrophoretic patterns of treatment 0
and 15.
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Fig. 8. Comparison of the 2-D gel electrophoretic patterns of treatment 0,
13, 14 and 15.

Conclusion

The cutting surfaces of bamboo shoots that soaked in 0.2 M sucrose
(treatment 15) were whiter, and the sheaths of the shoots were greener
than the other treatment. Although treatment 14 and treatment 15 could
retard the aging of bamboo shoots, the results of hardness determination
showed that neither treatment can stop the hardening of bamboo shoots.

The DNA from shoots of treatments 13 and 14 was partially
degraded. The fragments appear as a ladder of DNA with sizes in
multiples of approximately 180 bp. The presence of the
olignucleosome-size DNA ragments suggest that the cells may undergo
programmed cell death (PCD). The degradation of DNA was not
observed in treatment 15.

Some proteins with low pl values decreased or disappeared post
harvest while proteins with increased levels were detected in the high pl
area. The changes in these proteins may result in the aging of the bamboo
shoots.
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Photol. There’s a bamboo shoot at the left side of the green bamboo.
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Photo2. Comparing with Photo 1, the bamboo shoot have grew for 2 m just in 18
days!
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Photo3. The photo is a section of fresh bamboo shoot.

Photo4. The bamboo shoot that became aging.
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Photo5. Cut off the section in the water before soaking, that the bundle will be stuff if
the bamboo is cut in air.

Photo6. Change the soaking liquid every 3 hours.
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Photo7. The shoots were soaked in the soaking liquid.

Photo8. The bamboo shoot soaked in the red ink. That the ink just permeate the base
part of it.
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Photo9. The bamboo shoots during the experiment.

Photo10. The control (treatment 0)
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Photol1l. The close-shot of bamboo shoot cutting surfaces .

Photol12. From left to right, Treatment 13, 14 and 15. The section of treatment 13 had
become dry and wrinkled.
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Photo13. The treatment 15’s close-shot.

Photo14. The treatment 13’s close-shot.
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Photo15. Tools of the “Determination of the hardness” and samples.

Photo16. The plastic awl and bamboo sticks.
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Photol7. The metal awl will let bamboo shoot cleave.

Photo18. The bamboo shoot stick that been cut down by the plastic awl.
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Photo19. Cut the stick on the electro-scale to measure the cutting strength.
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