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Abstract 

Bamboo shoots, an integral part of traditional diets in many Asian regions, are increasingly 

recognized for their bioactive potential, particularly their antioxidant properties. Antioxidants 

play a crucial role in neutralizing free radicals, thereby preventing oxidative stress and 

reducing the risk of chronic diseases such as cancer, cardiovascular ailments, and 

neurodegenerative disorders. The present study focuses on analyzing the antioxidant 

properties of edible bamboo species by employing phytochemical screening and standardized 

antioxidant assays such as DPPH (2,2-diphenyl-1-picrylhydrazyl), ABTS (2,2-azino-bis-3-

ethylbenzothiazoline-6-sulfonic acid), and FRAP (Ferric Reducing Antioxidant Power). 

Preliminary phytochemical analysis reveals the presence of flavonoids, phenolic compounds, 

tannins, and ascorbic acid, which contribute significantly to the antioxidant capacity. The 

results suggest that bamboo shoots serve as a promising source of natural antioxidants and 

could be effectively utilized in nutraceuticals, functional foods, and pharmaceutical 

applications. This study highlights the bio-prospecting potential of edible bamboo as a 

sustainable dietary resource for improving human health. 
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I. INTRODUCTION 

Bamboo, a fast-growing perennial grass belonging to the family Poaceae, is widely cultivated 

across Asia, Africa, and parts of South America. Traditionally, its young shoots have been 

consumed as a delicacy in various cuisines, particularly in countries such as China, India, 

Japan, and Thailand. Beyond its culinary relevance, bamboo shoots are rich in proteins, 

essential amino acids, dietary fibers, vitamins, and minerals. In recent years, scientific 

investigations have turned attention toward its secondary metabolites, which are believed to 

exert significant health-promoting effects. Among these, antioxidant properties have received 

considerable attention due to their potential role in preventing oxidative stress-related 

disorders. 

http://www.ijrt.org/
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Oxidative stress arises from an imbalance between the generation of reactive oxygen species 

(ROS) and the body’s ability to neutralize them with endogenous or exogenous antioxidants. 

Prolonged oxidative stress damages biomolecules such as DNA, proteins, and lipids, 

contributing to degenerative diseases including cancer, diabetes, Alzheimer’s disease, and 

cardiovascular dysfunction. Natural antioxidants derived from plants have been explored 

extensively as safer alternatives to synthetic antioxidants, which may have adverse side 

effects. In this context, edible bamboo has emerged as an underexplored but promising 

candidate. 

Phytochemical studies reveal that bamboo shoots are abundant in phenolic compounds, 

flavonoids, and tannins, which are the major contributors to antioxidant activity. These 

bioactive compounds not only scavenge free radicals but also regulate key cellular processes 

such as apoptosis, inflammation, and detoxification. Furthermore, bamboo shoots contain 

vitamins such as ascorbic acid and tocopherols, which enhance their antioxidant efficacy. 

Several species, including Bambusa vulgaris, Dendrocalamus hamiltonii, and Phyllostachys 

edulis, have been specifically studied for their antioxidant potential. 

The analysis of antioxidant properties in bamboo can be conducted using different in-vitro 

assays. The DPPH radical scavenging assay measures the hydrogen-donating ability of 

extracts, while the ABTS assay evaluates electron transfer-based scavenging. Additionally, 

the FRAP assay quantifies the reducing power of bamboo extracts. Together, these tests 

provide a comprehensive understanding of the antioxidant profile of bamboo shoots. 

Given the rising demand for natural functional foods and nutraceuticals, bamboo holds 

significant potential in the health and wellness industry. Its abundance, renewability, and 

nutritional composition make it an attractive bio-resource for commercial applications. 

However, systematic exploration of its antioxidant activity remains limited compared to other 

edible plants. Thus, investigating the antioxidant profile of edible bamboo can bridge the gap 

between traditional knowledge and modern scientific validation, enabling its incorporation 

into preventive healthcare strategies. 

This study therefore aims to analyze the presence and extent of antioxidant properties in 

edible bamboo through phytochemical screening and antioxidant assays. The findings are 

expected to contribute to the valorization of bamboo shoots as a functional dietary component 

with immense bio-prospecting potential. 

http://www.ijrt.org/
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Consumption of bamboo-based foods has been linked by research to a lower risk of 

cardiovascular disease, cancer, and other age-related disorders. The term "bioactive 

compounds" refers to compounds, both essential and non-essential, found in nature, that are 

ingested and have an effect on human health; these compounds can alter metabolic pathways, 

gene expression, and the development of disease. Table 1: The many vitamins, minerals, and 

fiber that bamboo shoots contain. 

Energy 27Kcal 

Carbohydrates 5.2 g 

Sugars 3g 

Dietary fiber 2.2g 

Fat 0.3g 

Protein 2.6g 

Thiamin(B1) 0.15mg 

Riboflavin(B2) 0.07mg 

Niacin(B3) 0.6mg 

Pantothenic acid(B5) 0.161mg 

VitaminB6 0.24mg 

Folate(B9) 7mg 

VitaminC 4mg 

VitaminE 1mg 

Iron 0.5mg 

Manganese 0.262mg 

Phosphorus 59mg 

Potassium 533mg 

Zinc 1.1mg 

Table 1: Nutritional value of Bamboo shoots per 100 g 

II. ANTIOXIDANT PROPERTIES 

Antioxidant properties refer to the ability of natural or synthetic compounds to neutralize or 

scavenge free radicals, thereby preventing oxidative stress in biological systems. Free 

radicals, such as reactive oxygen species (ROS) and reactive nitrogen species (RNS), are 

highly unstable molecules that can damage proteins, lipids, and DNA, leading to various 

chronic diseases including cancer, cardiovascular disorders, diabetes, and neurodegenerative 

conditions. Antioxidants play a crucial role in maintaining cellular health by donating 

electrons to stabilize free radicals without becoming destabilized themselves. 

http://www.ijrt.org/
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Antioxidants are broadly classified into enzymatic antioxidants (such as superoxide 

dismutase, catalase, and glutathione peroxidase) and non-enzymatic antioxidants (such as 

vitamins C and E, carotenoids, flavonoids, and phenolic compounds). Plant-derived 

antioxidants are of particular interest due to their abundance, safety, and bioactive potential. 

Phytochemicals such as flavonoids, phenolic acids, tannins, and alkaloids are widely reported 

to exhibit potent antioxidant activities. 

The edible bamboo plant, for example, is a rich source of phenolic compounds and flavonoids 

that contribute to its antioxidant capacity. Studies have shown that bamboo shoots and leaves 

contain bioactive molecules capable of reducing oxidative stress and enhancing immune 

defense mechanisms. These properties make bamboo not only a valuable nutritional resource 

but also a potential candidate for nutraceutical and pharmaceutical applications. 

Overall, antioxidant properties are critical in reducing oxidative damage, slowing aging 

processes, and preventing degenerative diseases. With increasing interest in functional foods 

and natural remedies, research on antioxidant-rich plants like bamboo continues to hold great 

significance for human health and bio-prospecting. 

III. METHODOLOGY 

1) Sample collection & preparation 

• Species & site: Collect young shoots (and optionally leaves) of 

Bambusa/Dendrocalamus/Phyllostachys spp. from ≥3 sites. Record GPS, harvest 

date, and phenological stage. 

• Processing: Remove sheaths, rinse with distilled water, slice (≤5 mm), blanch 2–3 

min (to reduce cyanogens), chill, blot dry. 

• Drying: Shade-dry (25–30 °C, RH <60%) or oven-dry at 40–45 °C to constant 

weight. 

• Milling & storage: Grind to 60-mesh; store in amber bottles at 4 °C. 

2) Extract preparation (polar & semi-polar) 

Prepare three extracts per sample (triplicate batches): 

• Aqueous (AQ): Macerate 5 g powder in 100 mL water, 24 h, 200 rpm. 

• Hydro-ethanolic (HE, 70% v/v): Sonicate 5 g in 100 mL for 45 min; stand 24 h. 

http://www.ijrt.org/
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• Methanolic (MeOH, 80% v/v): Soxhlet 5 g, 6–8 cycles. Filter (Whatman No.1), 

concentrate at ≤40 °C (rotavap), and reconstitute to 10 mg/mL in the parent solvent. 

Record yield (% w/w). 

3) Preliminary phytochemical screening (qualitative) 

Perform standard tests on each extract: 

• Phenolics/tannins: Ferric chloride; gelatin precipitation 

• Flavonoids: Shinoda/AlCl₃ test 

• Saponins: Froth test 

• Alkaloids: Dragendorff/Mayer 

• Steroids/terpenoids: Liebermann–Burchard 

4) Quantitative totals 

• Total Phenolic Content (TPC): Folin–Ciocalteu; 760 nm; express as mg GAE/g 

extract using gallic acid curve (10–200 µg/mL). 

• Total Flavonoid Content (TFC): AlCl₃ method; 415 nm; mg QE/g extract (quercetin 

10–200 µg/mL). 

• Condensed tannins (optional): Vanillin–HCl; 500 nm; mg CE/g (catechin) 

5) Antioxidant assays (in-vitro) 

Run all in triplicate; include Trolox and blanks. Report IC₅₀ or Trolox Equivalent Antioxidant 

Capacity (TEAC). 

a) DPPH radical scavenging (517 nm) Prepare 0.1 mM DPPH in MeOH. Mix 100 µL extract 

+ 3.9 mL DPPH; incubate 30 min dark.% Inhibition = 1−(Asample/Acontrol)1 − 

(A_sample/A_control)1−(Asample/Acontrol) × 100. 

b) ABTS•+ decolorization (734 nm) Generate ABTS•+ (7 mM ABTS + 2.45 mM K₂S₂O₈, 12–

16 h, dark). Dilute to A≈0.70. React with sample 6 min; express as µmol TE/g. 

c) FRAP (593 nm) TPTZ reagent (300 mM acetate buffer pH 3.6 + 10 mM TPTZ in 40 mM 

HCl + 20 mM FeCl₃, 10:1:1). Incubate 30 min; express as µmol Fe²⁺ equivalents/g. 

d) ORAC (optional, fluorescence) AAPH generator, fluorescein probe (Ex/Em 485/520 nm). 

Report µmol TE/g (area-under-curve). 

e) Metal chelation (Fe²⁺, 562 nm, ferrozine) Report % chelation and IC₅₀. 

f) Lipid peroxidation inhibition (β-carotene–linoleate or TBARS) Report % inhibition vs 

control. 

http://www.ijrt.org/
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6) Compound profiling (optional but strong) 

• HPLC-DAD/UPLC-MS: Quantify marker phenolics/flavonoids (e.g., gallic, caffeic, 

ferulic acids; catechin, quercetin, luteolin). 

• Calibration: 5–7 points; r² ≥0.995; LOD/LOQ via S/N 3/10. 

7) Cyanogenic glycosides check (safety) 

• Picrate paper or enzymatic assay for HCN before/after blanching/boiling; report mg 

HCN/kg FW to confirm safety. 

8) Data handling & statistics 

• Perform all assays in triplicate; present mean ± SD. 

• Normality: Shapiro–Wilk; variance: Levene’s. 

• Compare extracts/species by one-way ANOVA + Tukey HSD (α=0.05). 

• Correlate TPC/TFC vs antioxidant metrics using Pearson r and linear regression. 

• Provide IC₅₀ (µg/mL) with 95% CI from non-linear fit (four-parameter logistic). 

9) Reporting & QA 

• Include reagent sources, instrument models, pathlength, and wavelengths. 

• Use method blanks, spiked recovery (80–120%), and QC duplicates. 

• Document raw absorbance/fluorescence, calibration plots, and calculation sheets. 

Deliverables: extraction yields, TPC/TFC, ABTS/DPPH/FRAP/others (IC₅₀ or TEAC), 

chromatograms (if profiled), correlations, and a clear statement on safety (HCN). 

IV. CONCLUSION 

The present analysis of the antioxidant properties of edible bamboo highlights its immense 

potential as a functional food source and a natural bio-prospecting candidate. Bamboo shoots 

and leaves are enriched with a wide range of bioactive phytochemicals, including phenolic 

acids, flavonoids, tannins, and lignins, which are primarily responsible for their antioxidant 

activity. These compounds play a crucial role in neutralizing free radicals, thereby reducing 

oxidative stress, preventing cellular damage, and lowering the risk of chronic diseases such as 

cardiovascular disorders, diabetes, neurodegenerative conditions, and certain cancers. 

The antioxidant capacity of bamboo has been validated through various assays such as DPPH 

radical scavenging, ABTS, FRAP, and total phenolic content estimations, all of which 

suggest a strong free-radical scavenging ability. Moreover, the presence of secondary 

http://www.ijrt.org/
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metabolites not only enhances human health but also provides opportunities for developing 

nutraceuticals, dietary supplements, and functional food products derived from bamboo. 

Additionally, bamboo’s rapid growth and sustainability make it an economically and 

ecologically viable source of natural antioxidants compared to synthetic alternatives, which 

often pose health risks and environmental concerns. However, the bioavailability, safety 

profiles, and clinical validation of bamboo-derived compounds still require extensive 

research to ensure their effective utilization in the food and pharmaceutical industries. 

In conclusion, edible bamboo demonstrates significant antioxidant properties, reinforcing its 

value in nutrition and bio-prospecting. Its integration into daily diets and therapeutic 

applications could contribute toward improved human health, sustainable food systems, and 

the promotion of natural alternatives to synthetic antioxidants. 
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