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Abstract: Four commercial edible bamboo species of Malaysia, viz., Gigantochioa sp. (bulukt brang),
G. scortechinii (bufuh semantan) and . levis (buduh beting) and Dendrocalamus asper (Buluh betong)
were chosen for this stdy to select the optimum process time and evalaate consurner acceptability. The
shoots were cut into apical and basal portions, canned and processed for 25, 35 and 45 min at 121°C and
1 kg/cm®. The effect of process time on the textural and sensory characteristics of the shoots was
ascertained. Shoots of Giganiochloa sp. were the hardest when fresh or when processed while G. fevis
showed the most softening after being processed for 45 min. For sensory characteristics, there were no
outstanding preferences for any particular species.

Kev werds: Edible shoots, process time, textural properlies, sensory characteristics, processing.

INTRODUCTION

Asia has been the major producer of edible barnboo shoots in the world. Production
of bamboo shoots in the continent reached more than 200,000 tonnes in 1986 and has
been increasing every year. Asia accounts for over 90 per cent of the international
trade in bamboo shoots and the bulk of this is produced in Thailand, Taiwan, China
and Indonesia, while lapan is a major importer. However, Malaysia has not
commercialized its potential in production of bamboo shoots, even though it has almost
all of the edible species such as Bambusa blumeana, B. vulgaris, B. vulgaris var.
strigta, Dendrocalamus asper; Gigantochloa levis, G. ligulata, G. wrayi, G. gigantus,
Schizostachyum brachycladum and Thyrsostachys siamensis (Razak et al., 19935), No
detailed study has been done on the Malaysian commercial bamboos for value added
proeducts such as edible shoots.

The objectives of the study were to analyze the effect of process time on the textural
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and sensory characteristics of canned bamboo shoots, to select the optimum process
time and to conduct sensory evaluation for their consumer acceptability.

MATERIALS AND METHODS

Harvesting

Samples of bamboo shoots were obtained from the Golden Hope Bradwall Estate,
Siliau, Negeri Sembilan, Malaysia. The shoots were harvested at 10 to 14 days of
maturity. Four species of bamboo shoots were selected for this study: D. asper,
Gigantochloa sp., G. scortechinii and G. levis. Sampling was done once at a time in
order to avoid browning of harvested shoots that occurs scon after harvesting. Samiples
were processed immediately after harvesting. No delay interval greater than 24 hwas
allowed between harvesting and processing.

Processing of bamboo shoots

Apical and basal portions of bamboo shoats were processed separately for different
lengths of process time. Initially, the shoots were peeled and washed. Then, they were
divided into apical and basal pottions. The apical portions were cut at about 7.0 ¢m
from the tip, while the basal portions were cut at 7.0 cm from the first cut. They were
soaked in 10 per cent brine for threc days to reduce the lysine content, which is
responsible for a defect known as surface whiteness. It was also helpful to remove
portion of the bitter principles, which come from cyanogenic glycosides (Yamaguchi,
1983). After three days of fermentation in brine, the shoots were soaked in pure water
for one day, to reduce the saltiness and the excessive odor resulting from lermentation.
After soaking in water, the bamboo shoots were washed and filled in the pre-sterilized
cans containing hot water. The shoots were evacuated for 7 min and then sealed and
sterilized for different lengths of process time. According to A. Malek (personal
communication), bamboo shoots should be processed at 121 °C and 1 kg/em? for at
least 20 min. In this study the shoots were processed for 25, 35 and 45 min. The
canned shoots were then cooled under tap water and stored at room temperature.

Textforal measurement

The texture analyzer, TA-XT21 was used to determine the effect of process time on
the hardness of canned bamboo shoots, using five test conditions as follows: a} pre-
test speed = 1.5 mm/s, b) test speed = 1.5 mm/s, ¢) post-test speed = 10.0 mm/s,
d) distance = 2.0 mm and e} data acquisition = 200 pps.

The texture of fresh bamboo shoots was also analyzed in order to determine the
percentage of softening. Texture was analyzed on four different parts of each portion
and the means were recorded.
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Sensery evaluation

Sensory evaluation was conducted in the sensory laboratory, Universiti Teknologi
MARA. Each panelist was assigned to receive 28 g of sample. The samples were
placed in clean Petri dishes. Panelists were also provided with water as a rinsing
agent. Each panelist was asked to do an acceptance test by using the 9-point Hedonic
scale. They were asked to rate their level of liking of the samples interms of hardness
and fibrousness. The results were analyzed using Statistical Analysis System (SAS)
package.

RESULTS AND DISCUSSION

Hardness and sensory preference of apical portions

Table 1 shows the hardness of the apical portions of canned bamboo shoots at different
process times, and Figure 1 indicates the percentage of softening. It can be observed
that fresh G. scortechinii showed the highest value of hardness, followed by D. asper,
Gigantochloa sp. and . levis. There were no significant differences between fresh
shoots of Gigantochlea sp. and D. asper in terms of hardness.

After being processed for 25 min, Gigantochloa sp. was the hardest, followed by G.
scertechinii, D. asper and G, /evis. The most important change when beat is applied
to foods containing cells is the destruction of the selective permeability of cell
membranes (Yamaguchi, 1999). As soon as the permeability of the cells is lost, the
internal pressure is permanently reduced. Some cell distension may still be present
because of hydrophilic but non-diffusible substances in the cell and may contribute to
perceived texture. However, crispness and similar textural properties will no longer
exist (Yamaguchi, 1999). According to Yamaguchi (1983), if the tissue 1s immersed
in water, the solution is diluted and more solutes are washed out of the cells. This
treatment has an effect on texture, but the extent of the change is difficult to predict.
According Ferreira (1990). soaking and cooking would affect the texture of canned
bamboo shoots.

Afler processing, all the species showed significant decrease in hardness calculated
as percentage of difference with respect to the fresh shoots (Fig. 1). Percentage of
softening from 25 to 35 min of process time showed an increase for all species. As
found by Smout (2005), the texture degradation is related to the degree of esterification
of pectin,

After 35 min of process time, G. scortechinii showed the highest degree of softening
followed by D. asper. G. levis and Gigantachloa sp. The highest value of hardness
was recorded for Gigantochloa at 35 min of process time (Table 1) and thercfore it
showed the least softening. At 45 min of process time, . fevis showed the highest
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percentage of softening (Fig. 1), while D, asper showed the least softening. From the
results it is evident that only Giganiochioa sp. and G. fevis softened gradually as the
process time increased. D. asper and G. scortechinii showed fluctuating values of
hardness. Theoretically, all species would soften as the process time is increased.

Lignin is an important component in toughening the fibrous elements and supporting
tissues of the plant. According to Yamaguchi (1999), lignification increases as the
[ruits mature. Therefore, the fluctuation of hardness in processed bamboo shoots might
be due to difference in maturity level of bamboo shoots used. This was because the
exact maturity of the shoots could not be determined at harvest timne, as their age after
emergence varied from 10 to 14 days.

The sensory evaluation results for bardness of the apical portions are shown in Table
2. From the sensory evaluation sesston conducted, it was evident that irrespective of
the species, most of the panelists liked slightly the bamboo shoots processed for 23
min. However, data gathered from the SAS showed that there were no significant
differences among species or treatments received.

Hardness and sensory preference of basal portions

From Table 1, it can be seen that the basal portion of fresh G. scortechinii had the
highest value for hardness, followed by Gigantochloa sp., D. asper and G. levis.
There was significant difference between species in hardness of fresh shoots,

After being processed at 25 min, G. scorfechinii showed the highest value of hardness

Softening of Canned Bamboo Shoots
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Figure 1. Percentage of softening ol apical and basal portions ol canned bamboo shoots at different
provess Umes.
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" as compared to G. levis, D. asper and Gigantochloa sp. Prolonging the process lime
to 35 min caused the highest value of hardness for G. levis, foliowed by D. asper and
G. scortechinii, and Gigantochioa sp. At 45 min of process time, G. levis was the
hardest among all species, while D. asper was the softest.

It was found that fresh Gigantochloa sp. showed significantly higher value ofhardness
as compared to shoots processed for 25 and 45 min, followed by 35 min of process
time. D. asper showed significant differences among all treatments recerved, while
G. scortechinii and G. levis showed significant differences between fresh and processed
shoots at 25 min followed by 35 and 45 min of process time.

The percentage of softening of the basal portion of bamboo shoots is shown in Figure
1. Al species of bamboo shoots showed decrease in hardness and Gigantochloa sp.
showed the highest softening among all species at 35 min of process time. It was
significantly different from D. asper, G. scortechinii and G. levis. As the process time
was prolonged to 45 min, D. asper showed the highest percentage of softening,
followed by G. scortechinii, Gigantochloa sp. and G. levis.

Table 2 shows the preference values of hardness of the basal portions of canned bamboo
shoots at different lengths of process time. There were no significant differences
between species for each treatment received. However, it appeared that most panelists
preferred Gigantochioa sp., D. asper and G. scortechinii, which were processed for
45 min. Based on the score noted, the hardness of the basal portions of canned shoots
was liked slightly more by the panelists,

For sensory characteristics, the results obtained showed that the panelists neither liked
nor disliked the odour of the canned bamboo shoots. Most panelists liked the
appearance of both the apical and basal portions of canned Gigantochloa sp. at every
process ttme. However, they scored significantly lower for canned G. levis processed
at 35 and 45 mun. For fibrousness of the apical and basal portions of canned bamboo
shoots, Gigantachloa sp. was preferred at each process time.

CONCLUSIONS

From this study. it can be concluded that the optimum processing time for canned
bamboo shoots that gave the highest consumer preference was 25 min. Overall,
instrumental texture analysis data showed that the apical portion of Gigantochloa sp.
was the hardest or second hardest at 25 or 35 min process time (or when fresh).
Panelists, however showed no significant preference for hardness for any particular
species. However, for fibrousness, Gigantochloa sp. was significantly preferred 1o G.
levis, D. asper or G. scortechinii. For the basal portions, Gigantochfoa sp, was either
the second hardest or the softest based on instrumental texture analysis results, When
compared to the sensory data on fibrousness, Gigantochioa sp. was found to be
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significantly preferred at 25 min of process time and no preference was indicated for
hardness. Thus it could be conciuded that preference for fibrousness could be related
to the harder texture of canned bamboo shoots.

It is hoped that the Malaysian manufacturers will be benefited from this study; they
can comimercialize production of canned bamboo shoots. So {ar, canned bamboo shoots
from Chira have becn available in the local market. Results from this study show that
the basal portions of the bamboo shoots could also be utilized for consumption. This
could increase the profit margin for bamboo shoot manufacturers.
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