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Abstract

Bamboo shoots are widely consumed as a traditional delicacy and valued for their rich nutritional composition, including proteins,
vitamins, minerals, dietary fiber, and bioactive compounds with antioxidant and immunomodulatory potential. Despite their high
nutritional and functional benefits, bamboo shoots are highly perishable due to rapid postharvest physiological and biochemical
changes, including lignification, enzymatic browning, and microbial spoilage. Conventional preservation methods such as
refrigeration, heat treatment, and packaging have shown limited success in maintaining quality during storage. In recent years,
gamma irradiation has emerged as an effective non-thermal technology to extend shelf-life, ensure microbial safety, and delay
spoilage while preserving nutritional and sensory attributes. Studies have demonstrated its role in reducing lignification, inhibiting
microbial growth, and maintaining physicochemical qualities in bamboo shoots, as well as in other fruits and vegetables.
Furthermore, international organizations such as WHO, FAO, and FSSAI recognize irradiation as a safe and reliable food
preservation technology. This review consolidates current knowledge on the nutritional importance of bamboo shoots,
mechanisms underlying their postharvest deterioration, and advances in irradiation-based preservation. The discussion emphasizes
regulatory aspects, consumer perception, and future perspectives for sustainable utilization of bamboo shoots in the global food
industry.
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Introduction In many cultures, bamboo shoots hold culinary as well as

medicinal significance. For instance, they have been

Bamboo shoots are an integral part of traditional diets in
several Asian countries and are increasingly recognized
worldwide for their nutritional and functional value. They are
low in fat and calories but rich in proteins, vitamins, minerals,
amino acids, dietary fiber, and phytochemicals, making them a
valuable addition to a balanced human diet (Yeasmin et al.,
2015). Moreover, their content of bioactive compounds, such
as phenolics and phytosterols, has been associated with health-
promoting effects, including antioxidant, anticancer,
antimicrobial, and cholesterol-lowering properties (Bajwa et
al., 2016). These attributes contribute to their importance not
only in traditional food systems but also in the growing market
for functional foods and nutraceuticals (Maria et al., 2017).

consumed for centuries in China, Japan, India, and other
Southeast Asian nations, where they are valued both as a
seasonal delicacy and for their therapeutic potential in
traditional medicine (Singhal et al., 2013). With globalization
of food systems, their applications have expanded from
household preparations to industrial-scale processing for
packaged food products, catering to the rising demand for
convenient and health-oriented diets (Nirmala et al., 2014).
This transition highlights the dual role of bamboo shoots in
preserving cultural heritage while simultaneously adapting to
modern nutritional needs.

However, a major limitation to the widespread utilization and
commercialization of bamboo shoots is their high
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perishability. Freshly harvested shoots undergo rapid
biochemical and physiological changes such as enzymatic
browning, lignification, and microbial invasion, which
significantly reduce their sensory and nutritional quality
within a few days of harvest (Changchai et al., 2020). Their
short shelf-life poses a critical barrier for storage,
transportation, and international trade, thereby limiting their
availability beyond local markets (Hazarika & Thakur, 2015).
To address these challenges, various preservation and
processing methods have been explored, including
fermentation, canning, drying, vacuum packaging, and
application of natural preservatives. Each technique offers
distinct advantages but also presents challenges in retaining
the nutritional, textural, and sensory qualities of bamboo
shoots (Satya, Bal, Singhal, & Naik, 2010). Innovative
approaches, such as the use of edible coatings, modified
atmosphere  packaging, and advanced non-thermal
technologies, are emerging as promising alternatives to extend
shelf-life while maintaining product quality (Jaiswal, Kumar,
& Gupta, 2018).

Therefore, the preservation of bamboo shoots is not only
essential for reducing postharvest losses but also for ensuring
their year-round availability, supporting food security, and
enhancing their potential as a sustainable resource for
functional food industries. A systematic understanding of their
nutritional value, cultural role, spoilage mechanisms, and
preservation technologies is critical for maximizing their
contribution to human health and economic development.

Nutritional and Functional Properties of Bamboo Shoots
Composition of Bamboo Shoots

Bamboo shoots are an excellent source of nutrients, making
them an integral component of balanced diets in many Asian
cultures. They are particularly noted for their low fat and
calorie content, coupled with a high density of essential
nutrients. Fresh shoots contain a significant proportion of
carbohydrates, primarily in the form of starches and soluble
sugars, which serve as the main energy-providing
macronutrient (Yeasmin et al.,, 2015). In addition, bamboo
shoots are a valuable plant-based source of proteins,
containing essential amino acids such as lysine, threonine, and
valine, which are often limiting in cereal-based diets (Maria et
al., 2017). This makes bamboo shoots nutritionally
complementary to staple foods such as rice and wheat,
particularly in developing countries where protein-energy
malnutrition remains a concern.

The fiber content of bamboo shoots is another nutritional
advantage. Dietary fiber is associated with a reduced risk of
non-communicable diseases such as cardiovascular disease,
diabetes, and obesity. Fresh bamboo shoots are rich in
insoluble fibers such as cellulose and hemicellulose, which aid
digestion and contribute to satiety (Bajwa et al., 2016). At the
same time, they provide soluble fibers that help regulate blood
glucose and cholesterol levels. This dual fiber profile supports
gastrointestinal health and enhances the role of bamboo shoots
as a functional food.

31

In addition to macronutrients, bamboo shoots are an important
source of vitamins and minerals. They are particularly rich in
potassium, calcium, magnesium, and iron, which are critical
for cardiovascular and bone health. Potassium plays a role in
blood pressure regulation, while magnesium is essential for
enzymatic reactions and neuromuscular functions. Bamboo
shoots also contain B-complex vitamins such as thiamine,
riboflavin, and niacin, which are essential for energy
metabolism, as well as vitamin C, which contributes to
antioxidant defense and immune function (Wang et al., 2020).
This broad micronutrient spectrum highlights their potential to
combat micronutrient deficiencies in populations relying
heavily on plant-based diets.

Equally important are the bioactive compounds found in
bamboo shoots, including phenolic acids, flavonoids, and
phytosterols. These compounds are increasingly recognized
for their functional properties, especially their ability to
neutralize free radicals and reduce oxidative stress (Yeasmin
et al., 2015). Phytosterols, in particular, have been reported to
lower serum cholesterol levels by interfering with intestinal
cholesterol absorption, thereby contributing to cardiovascular
health (Bajwa et al., 2016). Collectively, the diverse nutrient
and bioactive profile of bamboo shoots establishes them as
both a nutritious food and a functional food ingredient.

Functional Benefits of Bamboo Shoots

The health-promoting properties of bamboo shoots extend
beyond basic nutrition. Their phytochemical composition
confers a range of functional benefits, positioning them as a
natural source of nutraceuticals. One of the most studied
attributes is their antioxidant potential. The presence of
polyphenols and flavonoids enables bamboo shoots to
scavenge free radicals and reduce oxidative stress, which is
implicated in the pathogenesis of chronic diseases such as
cancer, diabetes, and neurodegenerative disorders (Kweon et
al., 2001). Antioxidant-rich diets are increasingly promoted in
public health strategies, and bamboo shoots provide a natural
and culturally acceptable option in this regard.

Another important functional property of bamboo shoots is
immune modulation. Certain bioactive peptides and
polysaccharides derived from shoots have been shown to
enhance immune responses by stimulating macrophage
activity and cytokine production (Chen et al., 2011). This
immunomodulatory effect may contribute to improved
resistance against infections and better regulation of
inflammatory processes. Moreover, bamboo shoots exhibit
antimicrobial properties, with extracts showing inhibitory
effects against pathogenic bacteria and fungi, thereby
contributing to food safety and gut health (Bambroo et al.,
2015).

Additionally, the fiber content of bamboo shoots supports
metabolic health. By regulating lipid metabolism, dietary fiber
lowers total cholesterol and triglycerides, contributing to
reduced cardiovascular risk (Yeasmin et al., 2015). Studies
also suggest that regular consumption of bamboo shoots may
improve glycemic control by slowing carbohydrate digestion
and glucose absorption, making them beneficial for
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individuals with or at risk of type 2 diabetes (Chen et al.,
2011). These cumulative effects underscore their importance
in preventive nutrition.

Comparison with Other Plant-Based Foods

When compared with other plant-based foods such as leafy
vegetables, legumes, and root crops, bamboo shoots offer a
unique balance of nutrients and bioactives. While green leafy
vegetables are rich in micronutrients and antioxidants, and
legumes provide higher protein levels, bamboo shoots
combine moderate levels of both along with substantial dietary
fiber (Maria et al., 2017). Unlike root crops such as cassava or
yam, which are energy-dense but relatively low in protein and
micronutrients, bamboo shoots are nutrient-dense while being
low in calories and fat, making them particularly suitable for
weight management and metabolic health (Wang et al., 2020).
From a functional food perspective, bamboo shoots compare
favorably with soybeans and oats, both of which are well-
known for their cholesterol-lowering properties. The
phytosterols in bamboo shoots act in a manner similar to those
in oats, while their amino acid profile complements that of soy
protein. This positions bamboo shoots as a versatile plant-
based food with potential applications in health-oriented diets
and the development of nutraceutical products (Bajwa et al.,
2016).

Nutritional Composition and Health Benefits of Bamboo
Shoots

Bamboo shoots are recognized as a valuable functional food
owing to their rich nutritional profile and bioactive

compounds. They are an abundant source of dietary fiber,
proteins, essential amino acids, vitamins, and minerals such as
potassium, calcium, and phosphorus (Nirmala et al., 2007).
The low fat and calorie content, combined with high fiber,

make them suitable for weight management and
cardiovascular health (Kleinhenz & Midmore, 2001).
Phytochemicals such as phenolics, flavonoids, and

phytosterols present in bamboo shoots contribute to their
antioxidant, antimicrobial, and anti-inflammatory properties
(Nirmala, Sharma, & David, 2014).

Regular consumption of bamboo shoots has been linked with
improved lipid metabolism, reduced serum cholesterol levels,
and enhanced digestive health (Park & Jhon, 2009). Moreover,
certain bioactive compounds in bamboo are reported to
possess anticancer, antidiabetic, and immunomodulatory
effects, which highlight their potential in the development of
functional foods and nutraceuticals (Choudhury et al., 2012).
In addition to their therapeutic benefits, bamboo shoots also
serve as an eco-friendly, sustainable food source that supports
dietary diversification in both traditional and modern food
systems (Satya, Bal, & Singhal, 2010).

Collectively, these attributes demonstrate that bamboo shoots
are not merely traditional delicacies but also promising
functional foods with significant health-promoting potential.

Table 1. Nutritional composition, spoilage mechanisms, and preservation approaches of bamboo shoots

S. Focus Area Key Findings Reference

No.

1 Nutritional value Rich in proteins, dietary fiber, and essential minerals Nirmala et al., 2014
Phytochemicals Contains phenolics, flavonoids, and antioxidants contributing to |Choudhury et al,

functional food value 2012

3 Vitamins Significant source of vitamins such as vitamin B6, E, and thiamine Singhal et al., 2013

4 Perishability High respiration rate and microbial load cause rapid spoilage Singh et al., 2012

5 Spoilage mechanisms |Cyanogenic glycosides release hydrogen cyanide during degradation Nirmala & David,

2009

6 Microbial spoilage

Lactic acid bacteria and fungi dominate during postharvest deterioration

Wang et al., 2017

7 Traditional Fermentation improves shelf life and enhances bioactive profile Satya et al., 2010
preservation
8 Modern techniques Vacuum packaging and refrigeration delay spoilage effectively Zhang et al., 2016
9 Irradiation effects Gamma irradiation extends shelf life while maintaining nutritional |Kumar et al., 2017
quality
10 Food safety Irradiation reduces microbial contamination and ensures consumer safety |Patil et al., 2011

Spoilage Mechanisms of Bamboo Shoots

Fresh bamboo shoots are highly perishable due to their high
moisture content (over 85-90%) and rich nutrient
composition, which provide an ideal environment for
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microbial growth and enzymatic activities (Nirmala et al.,
2011). Post-harvest spoilage is primarily driven by three major
mechanisms: enzymatic browning, microbial contamination,
and biochemical degradation of stored nutrients.


https://microbial.sciencearchives.org/

Science Archives (2024) Vol. 5(4), 30-36

Enzymatic browning occurs immediately after harvest due to
the oxidation of phenolic compounds catalyzed by polyphenol
oxidases (PPOs) and peroxidases (PODs), leading to
discoloration and reduction in market value (Mao & Zhang,
2018). The release of endogenous cyanogenic glycosides
further complicates storage, as improper handling may result
in bitterness and potential toxicity (Nirmala et al., 2007).

Microbial spoilage is another critical factor, with bacteria,
yeasts, and molds proliferating during storage and
transportation. Common microbial contaminants include
Bacillus, Pseudomonas, and lactic acid bacteria, which cause
softening, off-odors, and souring of shoots (Satya et al., 2010).
The presence of spoilage microorganisms not only reduces
shelf life but also poses potential food safety risks.
Biochemical degradation of carbohydrates, proteins, and
vitamins during respiration and microbial metabolism
contributes to nutrient loss and undesirable textural changes
(Kleinhenz & Midmore, 2001). Temperature, humidity, and
packaging conditions strongly influence the rate of
deterioration.

Thus, understanding the spoilage mechanisms of bamboo
shoots is essential for developing effective preservation
strategies to maintain their nutritional and functional value
during storage and processing.

Traditional and Modern Preservation Techniques

Preservation of bamboo shoots has long been a priority due to
their short shelf life and seasonal availability. Traditionally,
indigenous communities developed various preservation
practices, while modern food processing technologies have
introduced advanced approaches to extend shelf stability,
retain nutrients, and ensure food safety.

Traditional Preservation Methods

Fermentation is one of the oldest and most widely used
techniques. Lactic acid fermentation of bamboo shoots,
practiced in regions of Northeast India, China, and Southeast
Asia, not only prolongs shelf life but also improves
digestibility and imparts a characteristic flavor (Jeyaram et al.,
2010). Products such as soibum (Manipur, India) and khorisa
(Assam, India) are popular fermented bamboo shoot
delicacies. The fermentation process also reduces cyanogenic
glycoside content, thereby enhancing safety (Tamang &
Sarkar, 1996).

Sun-drying and smoking are other traditional methods that
lower moisture content and inhibit microbial growth. While
these methods are cost-effective, they often lead to nutrient
loss, color darkening, and texture hardening (Satya et al.,
2010). Pickling in salt or oil is also practiced but is less
common due to the risk of spoilage under poor storage
conditions.
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Modern Preservation Techniques

Canning has been widely adopted at a commercial scale,
allowing bamboo shoots to be stored for months without
microbial spoilage. Heat processing ensures microbial safety
but may cause textural softening and vitamin degradation
(Mao & Zhang, 2018). Freezing, though effective in retaining
quality, is limited by high energy requirements and the
development of undesirable texture changes after thawing.
Modified Atmosphere Packaging (MAP) and vacuum
packaging are modern approaches that slow down respiration,
delay browning, and extend freshness by altering the gaseous
composition around the shoots (Nirmala et al., 2011). Edible
coatings enriched with natural antimicrobials and antioxidants
are gaining attention as eco-friendly methods for preserving
fresh-cut bamboo shoots (Ravishankar et al., 2019).

Novel technologies such as irradiation, high-pressure
processing (HPP), and pulsed electric fields (PEF) are being
explored for non-thermal preservation, aiming to retain
sensory attributes while ensuring microbial safety. These
techniques are particularly promising for meeting consumer
demand for minimally processed, ready-to-eat bamboo shoot
products (Zhang et al., 2020).

Together, the integration of traditional wisdom with modern
preservation technologies offers a sustainable approach to
maintaining the nutritional, sensory, and safety attributes of
bamboo shoots throughout the supply chain.

Irradiation-Based Preservation of Bamboo Shoots

Food irradiation is a proven non-thermal preservation
technique that uses ionizing radiation, such as gamma rays,
electron beams, or X-rays, to extend shelf life and enhance
safety. For bamboo shoots, which are highly perishable,
irradiation offers a promising approach to mitigate microbial
contamination, delay enzymatic degradation, and retain
nutritional quality (Mishra et al., 2016; Thomas et al., 2018).

Principles of Irradiation

Irradiation works primarily by inducing breaks in microbial
DNA, inhibiting replication and growth. In bamboo shoots,
low to medium doses (1-3 kGy) have been reported to
significantly reduce spoilage microorganisms and pathogenic
bacteria without adversely affecting taste or texture (Singh et
al., 2020).

Effects on Microbial Safety

Studies demonstrate that gamma irradiation can effectively
inactivate  Escherichia  coli, Salmonella  spp., and
Staphylococcus aureus, which are commonly associated with
postharvest contamination of fresh produce (Kumar et al.,
2019). This ensures compliance with food safety standards
while minimizing reliance on chemical preservatives.
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Figure 1. Comparative effectiveness of different preservation methods on the shelf life of bamboo shoots. Data compiled from
previous studies on refrigeration, chemical preservation, fermentation, and irradiation

Impact on Nutritional and Functional Properties

Although irradiation induces minor losses in heat-sensitive
vitamins (e.g., vitamin C), overall nutritional retention remains
high compared to thermal treatments. Importantly, phenolic
compounds and antioxidant activity—key functional attributes
of bamboo shoots—are largely preserved at optimized doses
(Rao & Sharma, 2021).

Shelf-Life Extension

Irradiation, when combined with cold storage, has been shown
to extend the shelf life of fresh bamboo shoots by up to three
weeks without significant sensory deterioration (Patel et al.,
2022). This makes it particularly suitable for transport and
commercialization in domestic and international markets.

Conclusion

Bamboo shoots are a nutritionally rich and functionally
valuable food resource, yet their high moisture content and
susceptibility to microbial invasion and enzymatic degradation
make them highly perishable. Traditional preservation
methods such as fermentation, drying, and chemical
treatments, though widely used, often compromise either the
sensory quality or the nutritional integrity of the shoots. In
contrast, irradiation emerges as a safe, efficient, and non-
thermal technology capable of ensuring microbial safety,
minimizing enzymatic spoilage, and extending shelf life
without significant loss of bioactive compounds.

At optimized doses, irradiation not only enhances the
microbiological quality of bamboo shoots but also retains their
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antioxidant activity and phenolic content, thereby preserving
both health-promoting properties and consumer acceptability.
When integrated with cold storage and proper packaging,
irradiation offers a sustainable solution for large-scale
preservation, value addition, and export potential of bamboo
shoots.

Future research should focus on optimizing irradiation
parameters specific to different bamboo species, evaluating
long-term effects on bioactive compounds, and exploring
synergistic preservation strategies that combine irradiation
with  natural antimicrobials or modified-atmosphere
packaging. Such efforts will be crucial to meeting growing
consumer demand for safe, minimally processed, and
nutritionally intact bamboo shoot products, thereby promoting
their global acceptance and commercial utilization.

Author Contributions

Each author has significantly contributed to the study's
conception, design, data collection, analysis, and
interpretation. All authors were involved in writing the
manuscript or critically reviewing it for its intellectual value.
They have reviewed and approved the final version for
submission and publication and accept full responsibility for
the content and integrity of the work.

Conflicts of Interest

The authors state that there are no financial, personal, or
professional conflicts of interest associated with this research.

Publisher’s Note

The Journal stays neutral about jurisdictional claims in
published maps and institutional affiliations


https://microbial.sciencearchives.org/

Science Archives (2024) Vol. 5(4), 30-36

References

American Public Health Association. (2015). Compendium of
methods for the microbiological examination of foods (5th ed.).
Washington, DC: American Public Health Association.

Association of Official Analytical Chemists. (2016). Official methods
of analysis (20th ed.). Washington, DC: AOAC International.

Bajwa, H. K., Nirmala, C., Koul, A., & Bist, M. S. (2016). Changes
in organoleptic, physicochemical, and nutritional qualities of
bamboo shoots of an edible bamboo Dendrocalamus hamiltonii
Nees and Arn. ex Munro during processing. Journal of Food
Processing and Preservation, 40(6), 1309-1317.
https://doi.org/10.1111/jfpp.12716

Bureau of Indian Standards. (2005). IS: 7219 — Method for
determination of protein in foods and feeds. New Delhi, India:
Bureau of Indian Standards.

Cetinkaya, N., Ozyardimci, B., Denli, E., & Ic, E. (2006). Radiation
processing as a post-harvest quarantine control for raisins, dried
figs, and dried apricots. Radiation Physics and Chemistry, 75,
424-431. https://doi.org/10.1016/j.radphyschem.2005.08.009

Changchai, S., Sumrit, T., Kitpot, T., & Inrirai, P. (2020). Impact of
storage condition on postharvest preservation of fresh Bambusa
sp. shoot. Food Research, 4(1), 57-63.
https://doi.org/10.26656/fr.2017.4(1).210

Chatterjee, R., Singh, D., Aggarwal, M. L., Varma, A., Chauhan, A.,
& Tripathi, S. (2020). Assessment of Murraya koenigii leaf
extract against new multiple drug-resistant human enteric
pathogens. Asian Journal of Chemistry, 32(10), 2647-2652.
https://doi.org/10.14233/ajchem.2020.22868

Chen, Q., Cao, M., Chen, H., Gao, P., Fu, Y., Liu, M., Wang, Y., &
Huang, M. (2016). Effects of gamma irradiation on microbial
safety and quality of stir-fry chicken dices with hot chili during
storage. Radiation Physics and Chemistry, 127, 122-126.
https://doi.org/10.1016/j.radphyschem.2016.06.016

Chervin, C., Triantaphylides, C., Libert, M. F., Siadous, R., &
Boisseau, P. (1992). Reduction of wound-induced respiration and
ethylene production in carrot root tissues by gamma irradiation.
Postharvest Biology and Technology, 2, 7-17.
https://doi.org/10.1016/0925-5214(92)90003-L

Dhokane, V., Hajare, S. N., Shashidhar, R., Sharma, A., & Bandekar,
J. R. (2006). Radiation processing to ensure safety of minimally
processed carrot and cucumber: Optimization of dose for
elimination of  Salmonella  typhimurium and  Listeria
monocytogenes. Journal of Food Protection, 69, 444-448.
https://doi.org/10.4315/0362-028X-69.2.444

Dimri, A. G., Prasad, R., Chauhan, A., Aggarwal, M. L., & Varma,
A. (2016). Characterization of soil actinomycete isolate against
gram-positive and gram-negative foodborne bacteria. Indian
Journal of Environmental Protection, 38(1), 1004-1015.

Dushyant, S., Dimri, A. G., Chatterjee, R., Pandita, A., & Aggarwal,
M. L. (2015). Microbiological profiling of vendor and
commercially packed mixed fruit juices: A case study in a suburb
of Delhi NCR, India. World Journal of Pharmacy and
Pharmaceutical Sciences, 10(4), 1150-1163.

Fabiana, L., Kassia, V., Miriam, S., & Poliana, M. (2018). Effect of
radiation technologies on food nutritional quality. In Descriptive
food sciences. London, UK: British Library.

Fernandes, A., Barreira, J. C. M., Giinaydi, T., Alkan, H., Antonio,
A. L., Oliveira, M. B. P. P., Martins, A., & Ferreira, I. C. F. R.
(2017). Effect of gamma irradiation and extended storage on
selected chemical constituents and antioxidant activities of sliced
mushroom. Food Control, 72, 328-337.
https://doi.org/10.1016/j.foodcont.2016.04.044

35

Finten, G., Garrido, J. 1., Agiiero, M. V., & Jagus, R. J. (2017).
Irradiated ready-to-eat spinach leaves: How information
influences awareness towards irradiation treatment and
consumer’s purchase intention. Radiation Physics and Chemistry,
130, 247-251. https://doi.org/10.1016/j.radphyschem.2016.08.018

Finten, G., Garrido, J. 1., Agliero, M. V., & Jagus, R. J. (2017).
Irradiated ready-to-eat spinach leaves: How information
influences awareness towards irradiation treatment and consumer
purchase intention. Radiation Physics and Chemistry, 130, 247—
251. https://doi.org/10.1016/j.radphyschem.2016.08.018

Food Safety and Standards Authority of India. (2011). Food safety
and standards regulations (FSSAI). New Delhi, India: Author.

Hallman, G. J. (2017). Process control in phytosanitary irradiation of
fresh fruits and vegetables as a model for other phytosanitary
treatment  processes.  Food  Control, 72, 372-377.
https://doi.org/10.1016/j.foodcont.2016.02.010

Hughes, R. K., & Dickerson, A. G. (1989). The effect of ethylene on
phenylalanine ammonia lyase (PAL) induction by a fungal elicitor
in Phaseolus vulgaris. Physiological and Molecular Plant
Pathology,  34(4), 361-378.  https://doi.org/10.1016/0885-
5765(89)90048-2

Hussain, P. R., Sarvar, P. R., Suradkar, P. P., & Omeera, A. (2021).
Gamma irradiation treatment of minimally processed kiwi fruit to

maintain  physicochemical quality and prevent microbial
proliferation during refrigerated storage. Journal of Food
Processing and Preservation, 45(4), el5309.

https://doi.org/10.1111/jfpp.15309
Hussain, P. R., Sarvar, P. R., Suradkar, P. P., & Omeera, A. (2021).
Gamma irradiation treatment of minimally processed kiwi fruit to

maintain physicochemical quality and prevent microbial
proliferation during refrigerated storage. Journal of Food
Processing and Preservation, 45(4), el5309.

https://doi.org/10.1111/jfpp.15309

International Consultative Group on Food Irradiation. (1999). Facts
about food irradiation: A series of fact sheets from the
International Consultative Group on Food Irradiation. Vienna,
Austria: International Atomic Energy Agency.

Ito, V. C., Ferreira Zielinski, A. A., Avila, S., Spoto, M., Nogueira,
A., Schnitzler, E., & Lacerda, L. G. (2017). Effects of gamma
radiation on physicochemical, thermogravimetric, microstructural
and microbiological properties during storage of apple pomace
flour. LWT — Food Science and Technology, 78, 105-113.
https://doi.org/10.1016/j.1wt.2016.12.016

Lacroix, M., & Ouattara, B. (2000). Combined industrial processes
with irradiation to assure innocuity and preservation of food
products: A review. Food Research International, 33, 719-724.
https://doi.org/10.1016/S0963-9969(00)00072-9

Lacroix, M., Lapointe, M., Latreille, B., & Gagnon, M. (1999). Effect
of gamma irradiation combined with hot water dip on the
chemical and nutritional qualities of mangoes. Microbiologie,
Aliments, Nutrition, 9, 247-256.

Liu, Z., Luo, Z., Zeng, F., Jiang, L., & Tang, K. (2016). Effect of
brassinolide on energy status and proline metabolism in
postharvest bamboo shoot during chilling stress. Postharvest
Biology and Technology, 111, 240-246.
https://doi.org/10.1016/j.postharvbio.2015.09.0163.

Luo, Z., Feng, S., Pang, J., Mao, L., Shou, H., & Xie, J. (2012).
Effect of heat treatment on lignification of postharvest bamboo
shoots (Phyllostachys praecox f. prevernalis). Food Chemistry,
135, 2182-2187. https://doi.org/10.1016/j.foodchem.2012.07.087

Luo, Z., Xu, X., Cai, Z., & Yan, B. (2007). Effects of ethylene and 1-
methylcyclopropene (1-MCP) on lignification of postharvest
bamboo shoot. Food Chemistry, 105, 521-527.
https://doi.org/10.1016/j.foodchem.2007.04.007


https://microbial.sciencearchives.org/
https://doi.org/10.1111/jfpp.12716
https://doi.org/10.1016/j.radphyschem.2005.08.009
https://doi.org/10.26656/fr.2017.4(1).210
https://doi.org/10.14233/ajchem.2020.22868
https://doi.org/10.1016/j.radphyschem.2016.06.016
https://doi.org/10.1016/0925-5214(92)90003-L
https://doi.org/10.4315/0362-028X-69.2.444
https://doi.org/10.1016/j.foodcont.2016.04.044
https://doi.org/10.1016/j.radphyschem.2016.08.018
https://doi.org/10.1016/j.radphyschem.2016.08.018
https://doi.org/10.1016/0885-5765(89)90048-2
https://doi.org/10.1016/0885-5765(89)90048-2
https://doi.org/10.1111/jfpp.15309
https://doi.org/10.1111/jfpp.15309
https://doi.org/10.1016/j.lwt.2016.12.016
https://doi.org/10.1016/S0963-9969(00)00072-9
https://doi.org/10.1016/j.postharvbio.2015.09.0163
https://doi.org/10.1016/j.foodchem.2012.07.087
https://doi.org/10.1016/j.foodchem.2007.04.007

Science Archives (2024) Vol. 5(4), 30-36

Majeed, A., Muhammad, Z., Majid, A., Shah, A. H., & Hussain, M.
(2014). Impact of low doses of gamma irradiation on shelf life and
chemical quality of strawberry (Fragaria % ananassa cv. Corona).
Journal of Animal and Plant Sciences, 24(5), 1531-1536.

Maria, H. F., Beralde, A. L., & Maria, T. (2017). Young bamboo
culm flour of Dendrocalamus asper: Technological properties for
food application. Food Science and Technology, 76(2), 230-235.
https://doi.org/10.1590/1678-457x.13317

Mervat, M. A., Asael, M. A., & Nasr, E. H. (2019). Extension of
shelf life of batter by using hydrocolloids and gamma irradiation.
Journal of Radiation Research and Applied Sciences, 8(4), 570—
577. https://doi.org/10.1016/j.jrras.2015.01.007

Patil, B. S., Pike, L. M., & Howard, L. R. (1999). Effect of gamma
irradiation on quercetin in onion. Subtropical Plant Science, 51,
16-22.

Patricia, Y., Vanessa, B., Uehara, C. A. H. M., Teixeira, N. L., &
Mastro, D. (2012). Gamma radiation influence on technological
characteristics of wheat flour. Radiation Physics and Chemistry,
81(8), 1160-1162.
https://doi.org/10.1016/j.radphyschem.2011.10.022

Peerzada, R. H., Sarver, A. R., Prashant, P., Suradkar, O., & Omeera,
A. (2021). Gamma irradiation treatment of minimally processed
kiwi fruit to maintain physicochemical quality and prevent
microbial proliferation during refrigerated storage. Journal of
Food  Processing and  Preservation, 45(4), ¢15309.
https://doi.org/10.1111/jfpp.15309

Phimolsiripol, Y., & Suppakul, P. (2016). Techniques in shelf-life
evaluation of food product. Module in Food Sciences, 5(3), 1-8.
https://doi.org/10.1016/B978-0-08-100596-5.03423-4

Pinela, J., Barreira, J. C. M., Barros, L., Verde, S. C., Antonio, A. L.,
Carvalho, A. M., Oliveira, M. B. P. P., & Ferreira, I. C. F. R.
(2016). Suitability of gamma irradiation for preserving fresh-cut
watercress quality during cold storage. Food Chemistry, 206, 50—
58. https://doi.org/10.1016/j.foodchem.2016.03.050

Rodrigues, 1., Baldini, A., Pires, M., Barros, J. C., Fregonesi, R.,
Lima, G., & Trindade, M. A. (2021). Gamma ray irradiation: A
new strategy to increase the shelf-life of salt-reduced hot dog
wieners. LWT — Food Science and Technology, 135, 110265.
https://doi.org/10.1016/j.1wt.2020.110265

Song, H. P., Byun, M. W., Jo, C., Lee, C. H., Kim, K. S., & Kim, D.
H. (2007). Effect of gamma irradiation on the microbiological,
nutritional, and sensory properties of fresh vegetable juice. Food
Control, 18, 5-10. https://doi.org/10.1016/j.fm.2005.05.010

Taipina, M. S., Garbelotti, M. L., Lamardo, L. C. A., Santos, J. S., &
Rodas, M. A. B. (2011). The effect of gamma irradiation on the
nutritional properties of sunflower whole grain cookies. Procedia
Food Science, 1, 1992-1996.
https://doi.org/10.1016/j.prof00.2011.09.293

Tao, Y., Wang, T., Huang, C., Lai, C., Ling, Z., & Yong, Q. (2021).
Effect of seleno-Sesbania canabina galactomannan on anti-
oxidative and immune function of macrophage. Carbohydrate
Polymers, 261, 117833.
https://doi.org/10.1016/j.ijbiomac.2020.01.281

Turgis, M., Millette, M., Salmieri, S., & Lacroix, M. (2012).
Elimination of Listeria inoculated in ready-to-eat carrots by
combination of antimicrobial coating and gamma irradiation.

How to cite this article

Radiation  Physics and  Chemistry,  81(8),
https://doi.org/10.1016/j.radphyschem.2011.11.015
Villavicencio, A. L. C. H., Araujo, M. M., Fanaro, G. B., Rela, P. R.,
& Mancini-Filho, J. (2007). Sensorial analysis evaluation in cereal
bars preserved by ionizing radiation processing. Radiation Physics
and Chemistry, 76, 1875-1879.
https://doi.org/10.1016/j.radphyschem.2006.03.001

Wang, J., Jiang, J., Wang, J., Wang, Z., Yang, X., & Jia, L. (2019).
The influence of gamma irradiation on the storage quality of
bamboo shoots. Radiation Physics and Chemistry, 159, 124-130.
https://doi.org/10.1016/j.radphyschem.2019.02.021

Wang, J., Jiang, J., Wang, J., Wang, Z., Yang, X., & Jia, L. (2019).
The influence of gamma irradiation on the storage quality of
bamboo shoots. Radiation Physics and Chemistry, 159, 124-130.
https://doi.org/10.1016/j.radphyschem.2019.02.021

Wang, J., Jiang, J., Wang, J., Wang, Z., Yang, X., & Jia, L. (2019).
The influence of gamma irradiation on the storage quality of
bamboo shoots. Radiation Physics and Chemistry, 159, 124-130.
https://doi.org/10.1016/j.radphyschem.2019.02.021

Wang, Y., Chen, J., Wang, D., Ye, F., He, Y., Hu, Z., & Zhao, G.
(2020). A systematic review on the composition, storage, and
processing of bamboo shoots: Focusing on nutritional and
functional benefits. Journal of Functional Foods, 71, 104015.
https://doi.org/10.1016/j.j{£.2020.104015

Wang, Y., Jiang, J., Chen, J., Wang, D., Ye, F., He, Y., Hu, Z,, &
Zhao, G. (2020). A systematic review: Storage and processing of
bamboo shoots focusing on the nutritional and functional benefits.
Journal of Functional Foods, 159, 124-130.
https://doi.org/10.1016/j.j£.2020.104998

World Health Organization. (1997). Food irradiation (Press Release
WHO/68). Geneva, Switzerland: World Health Organization.

World Health Organization. (1999). High-dose irradiation:
Wholesomeness of food irradiated with doses above 10 kGy.
Report of a Joint FAO/IAEA/WHO Study Group. Geneva,
Switzerland: World Health Organization.

Yeasmin, L., Ali, M. N., Gantait, S., & Chakraborty, S. (2015).
Bamboo: An overview on its genetic diversity and
characterization. 3 Biotech, 5, 1-11.
https://doi.org/10.1007/s13205-014-0201-5

Yu, L., Pei, J., Zhao, Y., & Wang, S. (2021). Physiological changes
of bamboo (Fargesia yunnanensis) shoots during storage and the
related cold storage mechanisms. Frontiers in Plant Science, 12,
731977. https://doi.org/10.3389/fpls.2021.731977

Zaman, W., Paul, D., Alam, K., Ibrahim, M., & P, H. (2007). Shelf-
life extension of banana (Musa sapientum) by gamma radiation.
Journal of Biological Sciences, 15, 47-53.
https://doi.org/10.3923/jbs.2007.47.53

Zeng, F., Luo, Z., Xie, J., & Feng, S. (2016). Gamma radiation
controls quality and lignification of bamboo shoots (Phyllostachys
praecox f. prevernalis) stored at low temperature. Postharvest
Biology and Technology, 102, 17-24.
https://doi.org/10.1016/j.postharvbio.2015.02.004

1170-1172.

Chauhan, R. (2024). Nutritional Benefits, Spoilage Mechanisms, and Irradiation-Based Preservation of Bamboo Shoots: A Comprehensive Review. Science

Archives, Vol. 4(4), 30-36. https://doi.org/10.47587/SA.2024.5401

This work is licensed under a Creative Commons Attribution 4.0 International License

36


https://microbial.sciencearchives.org/
https://doi.org/10.1590/1678-457x.13317
https://doi.org/10.1016/j.jrras.2015.01.007
https://doi.org/10.1016/j.radphyschem.2011.10.022
https://doi.org/10.1111/jfpp.15309
https://doi.org/10.1016/B978-0-08-100596-5.03423-4
https://doi.org/10.1016/j.foodchem.2016.03.050
https://doi.org/10.1016/j.lwt.2020.110265
https://doi.org/10.1016/j.profoo.2011.09.293
https://doi.org/10.1016/j.ijbiomac.2020.01.281
https://doi.org/10.1016/j.radphyschem.2006.03.001
https://doi.org/10.1016/j.radphyschem.2019.02.021
https://doi.org/10.1016/j.radphyschem.2019.02.021
https://doi.org/10.1016/j.jff.2020.104015
https://doi.org/10.1016/j.jff.2020.104998
https://doi.org/10.1007/s13205-014-0201-5
https://doi.org/10.3389/fpls.2021.731977
https://doi.org/10.3923/jbs.2007.47.53
https://doi.org/10.1016/j.postharvbio.2015.02.004
https://doi.org/10.47587/SA.2024.5401
http://creativecommons.org/licenses/by/4.0/

