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ABSTRACT

The effect of hot water blanching on proximate and mineral constitution of two edible bamboo
shoots viz., Bambusa nutans and B. balcooa, was investigated in the eastern Himalayan Terai
region of West Bengal, India. The proximate and mineral composition was determined at the
laboratory of Department of Forestry,Uttar Banga Krishi Viswavidyalaya in 2021-22 by using
standard methods. In the present study, hot water blanching at 100°C for 20 minutes was
significantly reduced the carbohydrate (4.11g/100g fw), total protein (1.19g/100g fw), fat
(0.289/100g fw), ash (0.09g/100g fw), energy value (26.90 Kcal/100g fw), HCN content (8.72 mg/
Kg) and minerals viz. potassium (233.10mg/100g fw), calcium (11.84mg/100g fw) and magnesium
(3.19mg/100g fw) content whereas enhanced the moisture content (92.75%), crude fibre
(1.5890/100g fw), iron (1.78mg/100g fw) and copper content (0.94mg/100g fw), respectively, in
comparison to the raw bamboo shoots. It was also found that B. nutans was qualitatively superior
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with maximum edible percentage (43.17%), carbohydrate (4.509/100g fw), total protein (1.51g/
100g fw), fat content (0.48g/100g fw), crude fibre (1.74g/100g fw) and energy (31.80Kcal/ 100g fw)
along with higher sodium (2.09 mg/100g fw), potassium (339.37mg/100g fw), magnesium (4.85
mg/100g fw), zinc (0.56 mg/100g fw) and manganese (1.12 mg/100g fw) while B. balcooa had
higher moisture content (92.72%), HCN (104.15 mg/Kg), calcium (16.05mg/100g fw), iron
(1.77mg/100g fw) and copper content (1.13mg/100g fw). However, there is a need for further
research towards value addition and composite mixture to ensure the nutritional security.

Keywords: Blanching; edible shoots; hydrogen cyanide; minerals; nutrient dynamics.

1. INTRODUCTION

Bamboo resource was very much diversified with
45 genera and 750 species in Tropical Asia, out
of 90 genera and 1200 species around the world
[1], however in India about 125 indigenous and
11 exotic bamboo species of 23 genera was
found [2] and almost 99% of the total bamboo
resource comes from natural forest in India [3].
However, only few bamboo species are edible.
These bamboo shoots contain low calories and
fat but fountain of like protein, crude fiber, vitamin
and minerals [4]. It also showed anti-microbial
and anti-oxidant properties due to presence of
lignin, phytosterols and polyphenolic compounds
[5]. Bamboo shoots are mostly consumed as
raw, canned and fermented forms [6]. However,
the nutritional status of these shoots is non-
standardized based on seasonal and region-
specific variation [7].

There are various food processing method like
sun and oven drying [8], heat curing, freeze
drying [9], vaccum drying [10] and microwave
drying [11]. Apart from that, blanching, is an
easy, cost effective and regular household
bamboo processing method, is a process of
cooking where heat is applied to various
vegetables to increase its shelf-life, prevent
oxidation by elimination of intracellular air,
stabilize enzymatic reactions, reduce microbial
load and soften tissues for shorter cooking
time and easier canning process [12] along with
reduce the anti-nutrient components like
hydrogen cyanide [13]. Hot water blanching is
used to control microbial and fungal infestation
and induced resistance against chilling injury
at low storage temperature [14]. It also inhibits
disease incidences, respiration, ethylene
production and various enzymatic activities of
bamboo shoots [5] storage at 20°C. There are
several experiment was conducted by Oriow et
al. [15], Viswanath et al. [16], Bigoniya et al. [17],
Raveendran et al. [18] and Kong et al. [19] to
determine the nutrient status of different raw
bamboo shoots. But studies regarding the
nutrient variability during processing of bamboo

shoots of different species were remained in
darkness. Based upon the local dominance of
both the species, the present study was
focused on investigation of change in nutritional
composition (carbohydrate, total protein, fat,
fiore, ash) along with hydrogen cyanide and
energy value of fresh bamboo shoot during hot
water blanching.

2. MATERIALS AND METHODS

The young tender bamboo samples were
collected from the bamboo-setum under
Department of Forestry, Uttar Banga Krishi
Viswavidyalaya, Pundibari, Cooch Behar, West
Bengal, India which is geographically located in
Eastern Himalayan agro-climatic region. The
nutritional value was analyzed in the laboratory

of during 2021-22.

After harvesting the newly emerging 10-14 days
old young tender shoots of B. nutans and B.
balcooa, the shoots were cleaned and cut into
equal parts. One part was treated as raw
bamboo shoot and other part was boiled in
distiled water at 100°C for 20 minutes as
blanched bamboo shoots. The proximate
analysis of bamboo shoot were determined by
using standard methods according to AOAC [20]
and all measurements were recorded. The edible
percentage was calculated from the weight of
edible tender portion after discarding the hard-
fibrous portion to the total weight of shoot after
harvesting [21]. The moisture content of the
bamboo shoots was determined by using oven
drying method at 105°C for 6-8 hours in hot
air oven till constant weight was obtained. The
total protein in bamboo shoot samples were
determined using micro Kjeldahl method, where
the sample was digested in a digestion unit
(Kelplus KES 012L E) for three hour till it became
colorless and after cooling and it was transferred
to the distillation unit (Kelplus ELITE- EX VA) and
liberated ammonium gas was absorbed in 4%
boric acid solution containing mixed indicator and
titrated against 0.025N H,SO,. The crude protein
content will be calculated by multiplying
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percentage nitrogen by 6.25. The fat content of
the bamboo shoot samples were estimated by
soxhlet extraction method using petroleum ether
at 80°C for about (80-90) min. The crude fibre
content in shoot samples was determined
by alternate acid and alkali hydrolysis method
with 1.25% sulphuric acid and 1.25% sodium
hydroxide solution. The total ash content of
the bamboo shoot samples were determined
by charring in the muffle furnace at 550°C
for about 6 hours. The carbohydrate content was
determined by subtracting the sum total of
weight of the moisture, fat, ash, fibre and protein
content from 100 [22]. The mineral content
were determined by following the standard
procedures outlined by Jacobs [23]. Sodium and
Potassium were estimated by using the method
of flame photometry at 598nm and 548nm mono
chromatic filter. Calcium and Magnesium content
was determined by following EDTA titrimetry
[24]. Micro-nutrients like zinc, iron, manganese
and copper were determined with proper dilution
by using Atomic Absorption Spectrophotometer
(model-contrAA  700). Hydrogen cyanide
estimation was done using the picrate paper
technique [25] and the absorbance was
measured at 510nm in a UV-Vis Spectro-
photometer (Shimadzu UV-1800). The total
cyanogen content was  calculated by
the following equation: Total cyanogen content
(mg/Kg)= 396 x absorbance/weight of the
sample. The energy value was determined by
sum of the values obtained through multiplication
of carbohydrates, crude protein, crude fat and
dietary fibre by 4.00, 4.00, 9.00 and 2 Kcal,
respectively [26].

The experiment was laid out with factorial
Complete Randomized Design. The first factor
was consisting of two levels i.e. B. nutans and B.
balcooa and second factor was the treatments
with two levels viz. raw bamboo shoots and
blanched bamboo shoots and each treatment
was replicated five times and the mean value
was computed for further analysis. The statistical
analysis for each variable was carried out on
mean values by using SPSS statistical tool by
following procedure given by Gomez and Gomez
[27].

3. RESULTS AND DISCUSSION

3.1 Edible Percentage

The study (Fig. 1) showed that B. nutans
(43.17%) had maximum edible percentage than
B. balcooa (40.02%). Edible biomass in both the
species is below 50% of the total biomass

production and the rest part is denoted by the
culm sheath. The study was in line with Pandey
[28], who reported that edible percent of a newly
harvested shoot was typically 30%. The edible
portion of bamboo depends upon the species,
size [29] and harvesting age [21]. Raveendran
et al. [18] was found higher edible percentage
in solid bamboos ie. 71.85% and 74.27%
in Dendrocalamus giganteus and D. strictus,
respectively.

3.2 Moisture Content

Moisture content of raw bamboo shoots was
recorded as 91.07 and 92.19% in B. nutans
and B. balcooa, respectively (Table 1). However,
after blanching the moisture content was
significantly increased to 92.25% and 93.25%,
respectively. Irrespective of the treatment, B.
balcooa had higher moisture content (92.72%)
than B. nutans (91.66%). Irrespective of species,
blanched bamboo shoots had more moisture
content (92.75%) than (91.63) raw bamboo
shoots. The variation in moisture content may be
due to factors like stage of maturity, time of
harvesting, agro-climatic conditions and species
variation. Apart from this, the thickness of
protecting outer sheath also kept an important
role to make the shoot more hydrated. The
significant increase in the moisture content
during blanching may be due to adsorption of
moisture into the cell and inter cellular cavity
during boiling. The study showed close
agreement with Raveendran et al. [18], who
observed 88.98 to 92.06% moisture content in
different bamboo species. Sood et al. [30] also
reported that bamboo shoot may contain as
much as 90% water at harvesting. Similarly,
Premlata et al. [31] was found the moisture
content was ranged in between 88.17- 91.26%
in different Bambusa spp. similar results was
recorded in M. bambusoides (91.22%) [32],
B. balcooa (91.78%) [33], D. asper (93.15-
94.27%) [34] and D. hamiltoni (91.06%) [35],
respectively.

3.3 Total Protein

Total protein of raw bamboo shoots was
recorded as 1.69 and 1.08 g/100g fresh weight
(fw) in B. nutans and B. balcooa, respectively,
whereas, the value was significantly decreased
to 1.32 and 1.060/100g fw, respectively,
after blanching. Irrespective of treatment, B.
nutans had higher protein content (1.51g/
100g fw) than B. balcooa (1.07g/100g fw).
Irrespective of species, blanched bamboo shoots
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had lesser total protein (1.199/100g fw) than raw
bamboo shoots (1.39g/100g fw). Higher
temperature  during blanching might be
degenerate the essential amino acids and
thereby decline the protein content. A decline in
the protein content during blanching was also
recorded by Kumbhare and Bhargava [36].
Pandey and Ojha [13] also reported that B.
bambos had protein content of 1.88 g/100g fw.
This study is well in line with the findings in B.
balcooa having protein content 2.74% [32] and
2.96% [33], respectively. The variation in the
protein content in different studies may be due to
difference in species, agro-climatic region and
parts of shoot take for analysis. Considering the
average protein content it may be suitable to fulfil
the daily dietary allowance for protein (0.89/Kg of
body weight) as recommended for adults [6].

3.4 Fat Content

The fat content (Table 1) of raw bamboo shoots
was recorded as 0.66 and 0.61g/100g fw in B.
nutans and B. balcooa, respectively, however,
after blanching the fat content was decreased
to 0.33 and 0.279/100g fw, respectively. The
study showed B. nutans had higher fat content
(0.48g/100g fw) than B. balcooa (0.449/100g fw),
irrespective of treatment. Similarly, blanched
bamboo shoots (0.289/100g fresh weight)
had declined significantly in fat content as
compared to raw bamboo shoots (0.63g/100g
fw), irrespective of species. Chongtham et al.
[6] estimated the fat content in bamboo shoots
was varied between 0.26 to 0.94%. This study
evidenced with similar findings in B. vulgaris var.
striata (0.10 mg/100g fw) [18]; D. hamiltoni
(0.29%) [35] and (2.1%) [37]; B. tulda (0.48 mg/
100g fw) [6]; B. nutans (0.30%) [38] and B.
balcooa (0.28%) [33]. The low fat content made it
ideal candidate for healthy nutrition and
cardiovascular disease [39] and dominated by
palmitic acid, linoleic acid and linolenic acid [40].

3.5 Crude Fibre

Fibre-rich diet reduces the bad cholesterols like
low and very low density lipoproteins. The crude
fiore of raw (1.70 and 1.31g/100g fw) and
blanched bamboo shoots (1.78 and 1.38g/100g
fw) was recorded in B. nutans and B. balcooa,
respectively and it was observed that blanch
bamboo shoots showed an increasing trend.
Irrespective of treatment B. nutans had higher
crude fibre (1.749/100g fw) than B. balcooa
(1.359/100g fw) while, irrespective of species,
blanched bamboo shoots (1.58g/100g fw) had a

little more crude fibre than raw bamboo shoots
(1.50¢/100g fw) but no significant difference
among the treatments. The results showed close
agreement with the findlings of Sood et al. [35]
in D. hamiltoni (1.50g/100g), Chongtham et al. [6]
in B. tulda (3.979/100g) and Kumbhare and
Bhargava [36] in B. nutans (0.769/100g fw),
respectively. Significantly higher crude fibre was
recorded by Kong et al. [19] through boiling at
100°C for 20 minutes. However, ingestion of
dietary fibre about (25 - 299) day'l could provide
better health benefit viz. protection against
cardiovascular diseases, type-2 diabetes and
colorectal and breast cancer by decreasing the
serum and hepatic lipids and faster transit time
i.e. time taken by body to remove faecal waste.

3.6 Total Ash

A perusal of the data presented in the (Table 1),
the total ash of raw bamboo shoots had 0.18 and
(0.169/1009) fw, whereas the total ash content
was decreased to 0.06 and 0.11g/100g fw in B.
nutans and B. balcooa, respectively after
blanching. Irrespective of treatment total ash
content (0.12¢g/100g fw) of B. nutans was
significantly at par with (0.139g/100g fw) B.
balcooa. Similarly, irrespective of species, total
ash content in blanched bamboo shoots showed
declining trend (0.09g/100g fw) as compared to
raw bamboo shoots (0.179/100g fresh weight).
Similar findings was exhibited in B. balcooa
(0.43%), B. bambos (0.86%), B. tulda (0.85 mg/
100g), D. asper (0.50¢/100g), B. nutans
(0.909¢/100g fw) and B. vulgaris (0.80g/100g fw)
[36,6,18], respectively. The difference in value
may be due to the high rainfall, poor soil fertility
gradient and regional climatic attribute.

3.7 Carbohydrate

The carbohydrate of raw bamboo shoots was
4.71 and 4.65¢/100g fw in B. nutan and B.
balcooa, respectively, whereas, it was 4.29 and
3.93g/100g fw, in blanched bamboo shoots
accordingly. The carbohydrate in blanched
bamboo shoots showed decreasing trend in
comparison to raw bamboo shoot. Irrespective
of treatment, B. nutans had significantly higher
carbohydrate (4.50g/100g fw) than B. balcooa
(4.299/100g fw) and irrespective of species,
blanched bamboo shoots (4.68g/100g fw) had
lesser amount of carbohydrate as compared to
raw bamboo shoots (4.11g/100g fw) because
of hydrolysis of carbohydrate due to boiling
[13]. The present study was supported by the
findings of Tripathi [40] and Premlata et al. [31] in
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B. nutans (3.30% and 2.76g9/100g fw,
respectively); Choudhury et al. [7] and Bora et al.
[33] in B. balcooa (3.90% and 5.28%,
respectively); Viswanath et al. [16] in B. bambos
(5.836.83g/100g fw); Bhat et al. [32] in M.
bambusoides (3.93%) and Kumbhare and
Bhargava [36] in B. vulgaris (3.409/100g fw),
respectively. The higher level of carbohydrate
enhanced the sweetness that eventually
attracted ants and other predators. Bamboo
shoots contained higher amount of carbohydrate
than fat and protein like other vegetables.

3.8 Mineral Content

The macro and micronutrients present in bamboo
shoot was significantly affected by the effect
of blanching represented in Table 2 and the
difference in mineral content was influenced
by wvariation in agro climatic zones, stage
of maturity, genetic makeup, season, harvest
methodology  and post-harvest  handling
conditions.

Irrespective  of treatment, sodium content
(2.09mg/100g fw) in B. nutans was statistically at
par with (1.78mg/100g fw) B. balcooa and
irrespective of species, sodium content in the
blanched bamboo shoots (2.10 mg/100g fw) was
at par with raw bamboo shoots (1.76 mg/100g
fw). The increasing trend of blanching was
evident by Pandey and Ojha [13] due to osmotic
balance. Our finding is close agreement with
Sood et al. [35] in D. hamiltonii (4.80 mg/100g
fw), Chongtham et al. [6] in D. hamiltonii (9.32
mg/100g fw) and in B. tulda (12.96 mg/100g fw)
and Nirmala et al. [41] in B. bambos (3.60
mg/100g fw), D. asper (4.42 mg/100g fw).
The daily recommended dose is less than
2 g day' sodium (59 day' salt) to prevent
chronic diseases by World Health Organization
[42].

Irrespective of treatments, significantly higher
(339.37mg/100g fw) potassium content was
observed in B. nutans as compared to
(269.95mg/100g fw) B. balcooa whereas,
irrespective of species, blanching evidenced
significant reduction in potassium content
(233.10mg/100g fw) with respect to raw bamboo
shoots (376.22 mg/100g fw). This study is well in
line with the findings of Sood et al. [35] in D.
hamiltonii (533.00 mg/100g fw), Chongtham et
al. [6] in D. hamiltonii (408.00 mg/100g fw) and in
B. tulda (416.00 mg/100g fw) and Nirmala et al.
[41] in B. bambos (566.00 mg/100g fw), D. asper
(460.00mg/100g fw). The loss in potassium
might be due to leaching of minerals in water

[43]. The daily recommendation of K for adult is
2.0-5.59 day®' [44]. Low sodium and high
potassium identified bamboo as a heart friendly
diet that maintain normal blood pressure [6].

B. balcooa had significantly higher calcium
content (16.05mg/100g fw) as compared to
(10.52mg/100g fw) B. nutans. Irrespective
of species, calcium content in the blanched
bamboo shoots (11.84mg/100g fw) was declined
significantly from raw bamboo shoots (14.73mg/
100g fw). It might be due to the leaching in water
during the boiling [43]. The results are in
consonance with the findings of Sood et al. [35]
in D. hamiltonii (15.00mg/100gfw), Chongtham et
al. [6] in D. hamiltonii (4.06 mg/100g fw) and in
B. tulda (3.00 mg/100g fw), Nirmala et al. [41] in
B. bambos (0.30mg/100g fw), D. asper (1.68
mg/100g fw) and Gopalan et al. [45] in Bambusa
spp. (20 mg/100 g fw). The recommended dose
of calcium for adults is 100mg day™ [46].

The study showed significantly higher (4.85mg/
100g fw) magnesium content in B. nutans as
compared to B. balcooa (2.73mg/100g fw)
whereas blanching bamboo shoot showed
reduction in magnesium content (3.19mg/100g
fw) with respect to raw bamboo shoots
(4.39mg/100g fw). It may be due to the nutrient
loss during blanching. The recommended
dose of magnesium is (232 - 439) mg day"
in adults [47]. Similar results were obtained
by Sood et al. [35] in D. hamiltonii (3.90 mg/
100g fw), Chongtham et al. [6] in D. hamiltonii
(8.68mg/100g fw) and in B. tulda (6.09 mg/100g
fresh weight), Pandey and Ojha [13] in B.
bambos (0.17g/100g) and Nirmala et al. [41] in
B. bambos (5.20mg/100g fw) and D. asper
(8.20mg/100g fw).

The study showed iron content was significantly
higher (1.77mg/100g fw) in B. balcooa as
compared to (1.65mg/100g fw) B. nutans. It was
also found that, irrespective of species, blanching
caused significant enhance in iron content
(1.78mg/100g fresh weight) with respect to raw
bamboo shoots (1.64mg/100g fw). It might be
due to the release of iron from its chelating
agents on the effect of higher temperature [48].
However, it is quite enough to meet the daily
requirement for women and children i.e. 1.65 and
1.05mg day"l, respectively [37]. The values
showed close agreement with Sonar et al.
[49]. In Hirring bamboo shoot (2.45mg/g dry eight
basis) and Nirmala et al. [41] in B. bambos
(1.31mg/100g fw) and D. asper (2.52 mg/
100g fw).
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Table 1. Effect of blanching on nutritional properties of B. nutans and B. balcooa

Species Moisture Total protein  Fat Crude Total ash Carbohydrate Hydrogen  Energy value

content (%) (g/100g fw) content fibre (g/100g fw) (g/100g fw) cyanide (Kcal/100g fw)
(g/100g fw) (g/100g fw) (mg/Kg)

S;: Bambusa nutans 91.66 151 0.48 1.74 0.12 4.50 88.69 31.80

S,: Bambusa balcooa 92.72 1.07 0.44 1.35 0.13 4.29 104.15 28.07

SEm+ 0.19 0.03 0.01 0.03 0.00 0.19 4.84 0.73

C. D.(p=0.05) 0.56 0.09 0.03 0.10 NS 0.57 14.51 2.20

Treatment

T1: Raw 91.63 1.39 0.63 1.50 0.17 4.68 184.13 32.97

T,: Blanched 92.75 1.19 0.28 1.58 0.09 4.11 8.72 26.90

SEm+ 0.19 0.03 0.01 0.03 0.00 0.19 4.84 0.73

C. D.(p=0.05) 0.56 0.09 0.03 NS 0.01 NS 14.51 2.20

Interaction

T,S;: Raw + B. nutans 91.07 1.69 0.66 1.70 0.18 4.71 165.10 34.91

T,S;: Blanched + B. nutans  92.25 1.32 0.30 1.78 0.06 4.29 12.28 28.70

T1S,: Raw + B. balcooa 92.19 1.08 0.61 131 0.16 4.65 203.15 31.03

T,S,: Blanched + B. balcooa 93.25 1.06 0.27 1.38 0.11 3.93 5.15 25.11

SEmz 0.27 0.04 0.01 0.05 0.01 0.27 6.84 1.04

C. D.(p=0.05) NS 0.13 NS NS 0.02 NS 20.52 NS
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Species Sodium Potassium Calcium Magnesium Iron Copper Zinc Manganese
S,: Bambusa nutans 2.09 339.37 10.52 4.85 1.65 0.29 0.56 1.12
S,: Bambusa balcooa 1.78 269.95 16.05 2.73 1.77 1.13 0.52 1.10
SEmz+ 0.12 13.27 0.59 0.15 0.04 0.12 0.02 0.08
C. D.(p=0.05) NS 39.77 1.76 0.46 0.12 0.35 NS NS
Treatment

T.: Raw 1.76 376.22 14.73 4.39 1.64 0.48 0.54 1.21
T,: Blanched 2.10 233.10 11.84 3.19 1.78 0.94 0.54 1.01
SEmz 0.12 13.27 0.59 0.15 0.04 0.12 0.02 0.08
C. D.(p=0.05) NS 39.77 1.76 0.46 0.12 0.35 NS NS
Interaction

T,S;: Raw + B. nutans 2.06 435.32 10.18 5.65 1.58 0.27 0.58 1.29
T,S;: Blanched + B. nutans 211 243.42 10.85 4.05 1.73 0.30 0.55 0.95
T,S,: Raw + B. balcooa 1.46 317.13 19.27 3.13 1.71 0.69 0.50 1.14
T,S,: Blanched + B. balcooa 2.10 222.77 12.82 2.33 1.84 1.58 0.53 1.07
SEmz+ 0.17 18.76 0.83 0.22 0.06 0.17 0.03 0.11
C. D.(p=0.05) NS 56.24 2.49 NS NS 0.50 NS NS
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Fig. 1. Edible percentage (%) of B. nutans and B. balcooa

Significantly higher copper content (1.13mg/
100gfw) was observed in B. balcooa as
compared to B. nutans (0.29mg/100g fw) and
irrespective of species, blanching caused
significantly increase in copper content (0.94mg/
100g fw) with respect to raw bamboo shoots
(0.48mg/100g fresh weight). It might be due
to denaturation of copper containing enzymes
like polyphenoloxidases [50]. The study showed
close agreement with Sood et al. [35] in D.
hamiltonii (0.29 mg/100g fw), Chongtham et al.
[6] in D. hamiltonii (0.44 mg/ 100g fw) and in B.
tulda (0.29 mg/100g fw), Sonar et al. [49] in
Eup bamboo shoot (0.38 mg/g dry weight basis)
and Nirmala et al. [41] in B. bambos
(0.20mg/100g fresh  weight), D. asper
(0.14mg/100g fw).

The zinc content (0.56 mg/100g fresh weight) of
B. nutans was statistically at par with B. balcooa
(0.52 mg/ 100g fresh weight). It was also found
that, irrespective of species, blanching had no
significant change in zinc content (0.54mg/ 100g
fw). The study showed close agreement with
Chongtham et al. [6] in D. hamiltonii (0.72
mg/100g fw) and B. tulda (0.70 mg/100g fw),
Sonar et al. [49] in Hechhe bamboo shoot
(0.63 mg/g dry weight basis) and Nirmala et al.
[41] in B. bambos (0.49 mg/100g fw) and
D. asper (0.83mg/100g fw). The daily
recommended dose for zinc in adults was 10-12
mg day'l [51].

The manganese content (1.12mg/100g fw) of B.
nutans was significantly at par with B. balcooa
(1.10mg@/100g fw). Similarly, blanching had no
significant effect on manganese content (1.21mg/
100g fw) with respect to raw bamboo shoots
(1.01mg/100g fw). The recommended dose

of manganese is 3.0 mg day'l in adults [52]. The
study is well in line with the studies of
Chongtham et al. [6] in D. hamiltonii
(0.70mg/100g fw) and in B. tulda (0.16 mg/100g
fw) and Nirmala et al. [41] in B. bambos
(0.24mg/100g fw) and D. asper (0.16mg/100gfw).

3.9 Hydrogen Cyanide

The hydrogen cyanide of raw bamboo shoots
was recorded as 165.10 and 203.15 mg/Kg
fresh weight in B. nutans and B. balcooa,
respectively (Table 1). However, after blanching
the cyanogenic glycoside was significantly
decreased to 12.28 and 5.15 mg/Kg fw,
respectively. The study showed B. balcooa had
higher cyanogenic glycoside content (104.15
mg/Kg fw) than B. nutans (88.69 mg/Kg fw). It
was also found that, irrespective of species,
blanched (T,) bamboo shoots (8.72mg/Kg fw)
had significantly lower cyanogenic glycoside than
raw bamboo shoots (184.13g/100g fresh weight).
In similar study Pokhariya et al. [53] was found
that boiling the shoots of D. strictus for 25 minute
was reduced to 40 mg/Kg from the raw bamboo
shoots (763 mg/Kg). The cyanogenic glycosides
production was varied with age, parts of the
plant, species as well as the environmental
factors [54,55]. The acute lethal dose of HCN
was 0.5-3.5 and 0.66-15mg/kg body weight for
human beings and animals, respectively [56].
HCN is a phyto-toxin, as blanching reduced the
HCN below lethal dose limit so it might be
followed before consumption.

3.10 Energy Value

The present findings showed significantly higher
(31.80Kcal/100g fw) energy value in B. nutans as
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compared to B. balcooa (28.07 Kcal/100g fw).
Blanching caused significant reduction in energy
value (26.90 Kcal/100g fw) with respect to raw
bamboo shoots (32.97 Kcal/100g fw) by the
process of volatilization irrespective of species.
In similar studies, energy value of bamboo
shoots was 43 kcal/100g [45]. Bhat et al. [32]
reported energy value as 14.6-16.9 MJ/Kg in
different species of bamboo shoots from different
regions of North Eastern Himalaya, India.The
study also showed close agreement with
Pokhariya et al. [53] in D. strictus (28 kcal/100g)
and Oriwo et al. [15] in D. asper (17.46 KJ/g in
dry weight basis). The calorie-need is 2400 kcal
in rural areas and 2100 kcal in urban areas as
recommended by Indian Council of Medical
Research [57].

4. CONCLUSION

In the present investigation, it was found that
blanching at 100°C for 20 minutes was
significantly reduced the carbohydrate, total
protein, fat, ash, energy value, HCN content and
minerals  viz.  potassium, calcium, and
magnesium content. In other hand, blanching
enhanced the moisture content, crude fibre, iron
and copper content, respectively. Among the
species, B. nutans had higher edible percentage,
total protein, fat content, crude fibre and
carbohydrate along with  higher sodium,
potassium, magnesium, zinc and manganese
while B. balcooa had higher moisture
contenttotal ash content, calcium, iron and
copper content. Overall, hot water blanching
drastically reduced the phyto-toxin (hydrogen
cyanide), so it was recommended against
consuming raw bamboo shoots. However, this
study focus on the hot water blanching, there
were different other conventional bamboo shoot
processing methods, further study regarding
them could also be beneficial.
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