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Abstract Present study focused on the use of bamboo

shoots powder for the production of baked goods owing to
their enormous health benefits. It was an endeavor to make
use of cheaper sources through high nutritional contour for
the production of best quality baked products. Proximate
composition revealed that the powder of bamboo shoots
contained elevated amount of fiber (24.44%) and protein
contents (19.32%) while the lowest amount of fats (1.46%).
Similarly means values for T10 was found to contain 14.10%
protein and 2.48% fiber followed by mean values for T8 with
13.97% protein and 1.97% fiber, while means for fat
percentage were non-significantly different among all
treatments. Physical characteristics like diameter, thickness
and spread factor were affected significantly in all treatments.
Significant reduction in the spread factor of the cookies was
observed with increase in bamboo shoot powder. As
low-cost and readily available source bamboo shoots offers
an exciting new potential substance as a food ingredient
especially in cookies. Physical characteristics depicted
exceptional dough making characteristics when mixed with
wheat flour. In this investigation sensory evaluation shows
that the cookies prepared from 6% and lower level of the
bamboo shoots fortified flour were acceptable.
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1. Introduction
Bamboos belonging to the family Poaceae, are generally
known for their industrial uses. They are plants of universal
interest because of their unique life form, ecological
importance, and the wide range of uses and values they have
for humans. Today, it helps more than 2 billion people meet
their basic needs and as a widespread, renewable, productive,
versatile,
lowor
no-cost,
easily
accessed,
environment-enhancing resource; it has great potential to

improve life, especially in the rural areas of the developing
world [1]. Bamboos are gaining increased attention as an
alternative crop with multiple uses and benefits, providing
human beings with various living resources. They are
intermixed with the tradition and culture of rural and tribal
populations and are an integral part of their cultural, social,
and economic conditions [2,3].Bamboo shoots are not only
delicious but are rich in nutrient components, mainly
proteins, carbohydrates, minerals, and fiber and are low in fat
and sugars. In addition, they contain phytosterols and a high
amount of fiber that can be labeled as nutraceuticals or
natural medicines that are attracting the attention of health
advocates and scientists alike. The shoots are free from
residual toxicity and grow without the application of
fertilizers. Modern research has revealed that bamboo shoots
have a number of health benefits: improving appetite and
digestion, weight loss, and curing cardiovascular diseases
and cancer. The shoots are reported to have anticancer,
antibacterial, and antiviral activity. Shoots have antioxidant
capacity due to the presence of phenolic compounds. The
increasing trends of health consciousness among consumers
have stimulated the field of functional foods and bamboo
shoots can be one of them. Bamboo fiber is now a common
ingredient in breakfast cereals, fruit juices, bakery and meat
products, sauces, shredded cheeses, cookies, pastas, snacks,
frozen desserts, and many other food products. .[4] In this era,
modern agricultural system is at crossroads due to stagnant
productivity[5]. In this situation people’s attention is being
diverted towards non -timber forest products (NTFPs) like
bamboos. These are products of biological origin (other than
wood) derived from forests. [6]. More than 1250 species
having a place with 75 genera have been accounted for to be
born worldwide [7]. Out of which 25 species are found in
Pakistan. [8].
Latest advancement proves the bamboo shoot as a
functional food due to the presence of biochemical
components like dietary fiber, polyphenols and sterols. A lot
of evidences are found for the uses of bamboo shoots in
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Ayurvadic medicines. Ayurveda medicine uses the ash of
bamboo shoots against different diseases in India [8]. They
are found to contain great potential as a food resource.
Consumption of bamboo shoots is mainly concentrated in
Southeast Asia, where they are a popular ingredient in the
local cuisine. From earlier times, young edible bamboo
shoots have remained one of the highly palatable dishes in
China, Taiwan, Japan and Korea. [8].
In South Asian countries, bamboos have been utilized for
traditional medicine treatments to relieve hypertension,
sweating, and paralysis. Modern research shows that the
bamboo shoots have many health benefits, from cancer
prevention and weight loss to lowering cholesterol level and
improving appetite and digestion. It has low glycemic index
therefore can be used by persons on sugar-restricted diets.
The shoots also contain anticarcinogenic agents, which when
consumed as a regular part of diet effectively reduces the free
radicals that can produce harmful carcinogens. Some studies
show that bamboo extract may have antioxidant activities
and provide anti-inflammatory effects [7,8]. Furthermore,
bamboo-derived functional bio-components like pyrolysates
have been proposed to have antimicrobial and antifungal
activities [7,8].
Diet plays a pivotal role to maintain the functions of
human body as well as fulfilling the basic requirements of
hunger. Demand for high quality food products is increasing
day by day. New technologies and ingredients are introduced
in the world for fulfilling the nutritional needs. Now modern
world is turning towards functional foods from drugs.
Functional foods provide the strength and can cut the risk of
diseases beyond providing basic nutrition, including
maintenance of gut health [9]. The usage of functional foods
increased, as well as awareness is advanced. Functional
foods not only provide nutrition but work as defense against
human nutrition related diseases. Worldwide market of
functional foods business has worth at least 33 billion [10].
Bamboo shoots are a rich source of dietary fiber [10,11].
They have high amounts of fiber, ranging from 2.23 to 4.20
g/100 g fresh weight of shoot in some bamboo species. As a
dietary fiber source, the shoots have beneficial effects on
lipid profile and bowel function. Studies conducted by [11]
have confirmed the beneficial effects of consuming a
high-fiber diet containing bamboo shoots in lowering blood
cholesterol levels and improving bowel functions in healthy
young women. Supplementing the diet with bamboo shoots
was associated with reductions in total and LDL cholesterol
levels in 8 young women. Dietary fiber is an essential part of
human’s diet specially known due to functional food.
Dietary fiber incorporates polysaccharides, oligosaccharides,
lignin and associated plant substances [11]. Generally, there
are two types of dietary fiber, soluble and insoluble.
Classification of dietary fiber based on solubility in water,
viscosity and microbial fermentation in the large intestine.
Soluble dietary fibers include gums, pectin and
polysaccharides, whereas insoluble DFs include lignin
cellulose, hemicellulose. [12]. Barley bran, psyllium and oat
bran, mostly soluble fiber, and are well known for their

ability to lower blood lipid level. Some insoluble fibers and
wheat bran are typically linked to laxation, whereas soluble
fibers lower blood cholesterol is inconsistent at best [13].
Dietary fiber can be partially or completely fermented to
short chain fatty acids (SCFA), propionate, acetate and
butyrate [14]. The patterns of fermentation and the ratio of
SCFAs produced depend on DF type. The main product of
pectin fermentation is acetate whereas fermentation of
cylcodextrins and gum arabic results primarily in propionate
[15]. As a final point the physiological effects of DF due to
the type and amount of SCFAs produced and the ability of
these SCFAs to stimulate sodium absorption, intestinal water
as well as influence gut pH and bile salt precipitation
[16].The properties of popular baked foods have been
studied to a limited extent. Very little of the work done in the
research conducted on rheological properties and baking
performances of dough’s that contain added soluble fiber
[17]. The effects of popular baked foods like cookies to
deliver functional dietary fiber are studied to a limited extent
[18]. The key advantages of using dried bamboo shoot
powder is its low moisture content which may allow its direct
use into various dry food items, and preparing chutney and
beverages. Other advantages of using dried bamboo shoot
based powder may include free-flowing, ease of handling
and weighing, reduced storage space, ease of cleaning and
sanitary aspects. In Japan, bamboo shoot-based powder is
used as an essence in cookies and various other food items.
Japanese use bamboo powder in standard bread flour and
also recommends a 3–8% addition of the powder to any food
products [11]. In China, bamboo juice produced by
pressure-cooking, is used to make beverages and specific
liquors, apart from medicines [18]. With a characteristic
bamboo aroma and beer flavor, bamboo juice beers show a
good number of health benefits by lowering blood lipids and
fighting heart ailments[18].

2. Materials and Methods
Procurement of Raw Materials
In this investigation the specie of bamboo shoots were
used brought from local fields of Qasoor district. The wheat
fine flour and other material like sugar, oil, salt and baking
powder were procured from local market.
Preparation of Bamboo Shoots Powder
Shoots were collected and packed in polythene bag
followed by peeling and chopping into small pieces with the
help of knife. The fresh shoots have glycocyanide contents.
The consumption of glycocyanide contents is harmful for
human’s health. Pieces of shoots were boiled (3-4 hours) for
the removal of glycocyanide contents at 100°C. The shoots
were dried in hot air oven (Model: Beschikun Loading
Modell 100-800) at 70°C for 24 hours till its weight become
constant. The dried shoots were grinded for the preparation
of powder.
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Preparation of Composite Flour and Treatments
Composite flour was prepared by mixing of bamboo
shoots powder and fine flour. The bamboo shoots powder
was mixed with fine wheat flour and six treatments were
prepared in which one treatment was control and five
treatments were mixed at different ratios as given below.
Table 1. Formulations of different addition ratios of Bamboo shoots
powder to wheat flour
Treatments

Fine Flour %

T0

100

Bamboo Shoots Powder %
0

T2

98

2

T4

96

4

T6

94

6

T8

92

8

T10

90

10

* T0 act as control

Proximate Analysis of Composite Flour treatments
The resultant fortified flour was analyzed for moisture
content, crude protein (Method no. 46-30), ash content
(Method no.08-01), crude fat (Method no. 30-25), crude
fiber (Method no. 32-10) and nitrogen free extract (NFE)
according to their respective procedures mentioned in [19].
Preparation of Cookies
Cookies were prepared from the fortified flour treatments
accordingly. The ingredients were added as per sequence in
Hobart Mixer and the substances were mixed to a
homogeneous mass. The batter were rolled and cut with a 50mm diameter cookie cutter. The cookies were baked at
160°C for 30-36 min and cooled at ambient temperature. The
cookies were packed in tin boxes and were kept at room
temperature prior to further analysis.
Physical Analysis of Cookies
The diameter (D), thickness (T) and spread factor of the
cookies prepared from control and treatment samples were
measured and calculated according to their corresponding
protocols described in [19].
Proximate Analysis of Cookies
The proximate analysis of cookies prepared with different
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treatments included dry matter, crude protein (Method no.
46-30), crude fat (Method no. 30-25), crude fiber (Method no.
32-10), ash content (Method no.08-01) and nitrogen free
extract (NFE) determination according to their respective
procedures [19].
Sensory Evaluation
The sensory evaluation of cookies was done by untrained
panel of 20 judges on 9 point hedonic scale. A Performa of
this scale was given to judges on whom different attributes
like appearance, taste, aroma, flavor, texture, crispness and
over all acceptability are mentioned. All evaluations were
conducted at room temperature under white lights in the
Department of Food Science and Human Nutrition. Cookies
were presented in small plates, labeled with three digits
English alphabets. The cookie samples were presented in
random order and panelists were asked to rate their
acceptance for color, aroma, taste, appearance, texture,
crispiness, and overall acceptability. Nestle pure water was
provided to judges for rinse between evaluation. A score of 5
or above were considered a limit of acceptability for all
sensory attributes tested.
Statistical Analysis
The data thus obtained were analyzed by applying
completely randomized design (CRD) and the results were
analyzed through analysis of variance technique [19] using
SPSS version 16.0 to determine the level of significance. The
separation of means or significant difference contrasts was
done by Duncan multiple range test. The numerical
consequence was well-defined as P≤0.05.

3. Results and Discussion
The proximate composition of fresh bamboo shoots,
bamboo shoots powder and wheat fine flour presented in
table 2. Proximate composition showed higher amount of
protein and fiber in powder of bamboo shoots as compared to
fine flour. On the other hand wheat fine flour has very minute
amount of dietary fiber and maximum amount of nitrogen
free extract. Bamboo shoots is the richest source of dietary
fiber and great amount of protein [20].

Table 2. Means for proximate composition
Parameters

Fresh Bamboo shoots

Bamboo shoots powder

Wheat Fine flour

Moisture
Fiber

85.65±2.37

13.62±2.25

11.90±0.10

3.90±0.27

24.44±2.45

0.30±0.01

Protein

3.72±0.32

19.32±2.31

12.90±1.20

NFE

5.50±0.23

37.00±1.26

71.80±0.29

Fat

0.40±0.02

1.46±0.03

1.80±0.01

Ash

0.83±0.04

4.16±0.07

1.30±0.02

Proximate composition of control T2, T4, T6, T8 and T10 treatments presented in table 3. Fiber, Protein, NFE, Fat and Ash
contents increase with the increases of bamboo shoots powder while the moisture contents decreased with the increases of
bamboo shoots powder.
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Table 3. Means for proximate analysis of bamboo shoots supplemented flour
Parameters

T0

T2

T4

T6

T8

T10

Moisture

11.90±1.36a

11.76±1.11ab

11.60±1.21b

11.67±1.32bc

11.58±1.38c

11.40±1.28c

Fiber

0.30±0.01f

0.56±0.02e

0.99±0.02d

1.48±0.03c

1.97±0.04b

2.48±0.09a

Protein

12.90±1.27e

13.30±1.37d

13.80±1.19c

13.90±1.21c

13.97±1.27ab

14.10±1.34a

NFE

71.80±3.41a

71.10±3.25b

70.30±3.17b

69.60±2.98bc

69.10±2.87c

68.60±3.18d

Fat

1.80±0.03b

1.83±0.06ab

1.84±0.04ab

1.86±0.03a

1.87±0.02a

1.89±0.05a

Ash

1.30±0.02e

1.45±0.04d

1.47±0.03c

1.49±0.05b

1.51±0.03a

1.53±0.06a

Means sharing the same letter in a row are not significantly different.
Table 4. Physical characteristics of bamboo shoots fortified cookies
Treatments

Diameter (cm)

Thickness (cm)

Spread factor

T0

5.98±0.02a

1.36±0.03c

45.34±0.56a

T2

5.97±0.03a

1.35±0.02a

43.93±0.33b

T4

5.91±0.07b

1.35±0.04b

43.66±0.28b

T6

5.83±0.06b

1.33±0.02b

43.72±0.34a

T8

5.76±0.05c

1.34±0.05b

42.67±0.28b

T10

5.68±0.04d

1.32±0.03c

41.88±0.45c

Means sharing the same letter in a column are not
significantly different.
Results for the thickness of cookies revealed that the
cookies prepared from the composite flour containing
bamboo shoots powder varied significantly between
different treatments. Cookies thickness gradually decreased
as the level of bamboo shoots powder increased. Data
according to the mean values of the cookies thickness
(Figure 1) showed the highest value (1.36 cm) was found in
T0 on the other hand the lowest value (1.32±0.03) for
thickness was found in T10.

The mean values for the diameter of cookies (Figure 2)
prepared from the different treatments of the composite flour
disclosed that the highest significant value (5.98±0.02) was
seen for those cookies prepared from control treatment. The
diameter of cookies decreased as well as the amount of
bamboo shoots powder increased. Lowest value (5.68±0.04)
was observed for T10 treatment cookies.

Figure 1. Thickness of cookies in different treatments of composite flour

Figure 2. Diameter of the cookies of different treatments
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Figure 3. Spread Factor of the cookies of different treatments

Mean squares for various physical parameters of bamboo
shoots fortified cookies given in Table 4.
Physical characteristics of different cookies are given in
Table 4. The values for diameter of cookies showed the
control treatment have maximum diameter while the
diameter decreased as well as the fortification of bamboo
shoots powder increases.
Organoleptic Evaluation of Cookies Prepared from
Bamboo Shoots Composite Flour
The preliminary evaluation by a small panel showed that,
except for overall acceptability, no differences were found in
all other sensory attributes up to 10% bamboo shoot flour
level. Flour blends containing 8% and 10% BS flour
produced cookies with significantly lower scores for all
sensory attributes. Consumer panel sensory scores of cookie
color were not significantly different from the control (Table
5). Consumer acceptance regarding aroma, taste and overall
acceptability was significantly (P < 0.05) higher for cookies
prepared from control and 5% bamboo shoot composite flour
as compared with 10% and 15% bamboo shoot flour
fortification. As the level of bamboo shoot flour fortification
increased, the scores for cookie crispiness decreased
accordingly. In sensory evaluation of cookies color is very
important parameter in the judgment of properly baked
cookies which not only reflects appropriate raw material
used for the preparation but also gives the information
concerning the formulation and quality of the products.
Scores for the quality of colors were given in Table 5. The
results showed highest score was scored by cookies
prepared from T0. On the other hand the lowest score was
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scored the cookies prepared from T10 treatment. Judges
have disliked the cookies prepared from T8 and T10
regarding color when subjected under sensory evaluation.
As the level of supplementation of bamboo shoots powder
increased, the color of cookies observed darker. It is may be
due to darker color of bamboo shoots powder. Flavor plays
the pivotal role in the likeness or unlikeness of the product.
The quality score results revealed the flavor of cookies have
significant variation between different treatments. The
results showed the cookies prepared from control treatment
achieved highest score (7.90) regarding flavor. Judges
accepted the cookies regarding flavor prepared from all the
treatments composite flour having bamboo shoots powder.
Taste is the major factor in the acceptance of newly
produced products. The results indicated the cookies
prepared from T0 got highest scores (7.85) while the lowest
score was observed the cookies prepared from T8 and T10.
This may be due to high level of bamboo shoots powder.
Quality score for the crispness of cookies was represented
in Table 5. The observations according to crispness quality
scores showed ranged from 6.87 to 7.98. The highest
quality score was got the treatment prepared from T0 while
the lowest score was found the treatment prepared from T10.
Judges have accepted all the cookies prepared from
different treatments of composite flour regarding crispness.
Texture of the cookies containing bamboo shoots powder in
their formulation was significantly affected with the
increase in the level of bamboo shoots powder. Cookies
prepared from the treatment T10 got the lowest scores 5.99
while the treatment T0 achieved highest scores 8.39. Judges
accepted all the cookies prepared from different treatments
of composite flour with respect to texture. The results
regarding overall acceptability of different cookies depicted
in Table (5). Results regarding overall acceptability
revealed the fortification significantly affected the different
treatments of composite flour. Highest score (8.95) was
obtained the cookies prepared from T0. On the other hand
the lowest score got the cookies prepared from the T10
treatment. Judges have accepted all the cookies prepared
from different treatments of composite flour regarding
overall acceptability. The results for the sensory attributes
of cookies prepared from the various treatments are
according to the findings of Younus et al. [20], Sudha et al.
[21] and Sharma et al. [22] who reported the increasing
level of different high fiber products composite flour
resulted in the significant decrease in the sensory attributes
of cookies.
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Table 5. Organoleptic attributes of the cookies containing bamboo shoots composite flour
Treatments

Color

Flavor

Taste

Crispness

Texture

Overall Acceptability

T0
T2

6.29c

6.64c

5.28d

7.60a

6.07d

8.11b

6.38c

7.60b

5.70c

7.67a

5.99d

7.62c

T4

8.28a

7.90a

6.57b

6.87c

8.39a

8.59a

T6

6.90b

6.46d

7.85a

7.98a

7.17b

8.42a

T8

6.54b

6.94b

7.05a

6.96c

7.54b

7.95b

T10

5.83d

6.33e

6.32b

7.16b

6.43c

7.55c

Figure 4. Scores for organoleptic attributes of composite flour cookies

4. Conclusions
The present exploration suggested bamboo shoots as an
excellent supplemented flour for cookie production. Owing
to nutritional composition and readily availability it is
established that bamboo shoots can be incorporated in
cookies to increase their meticulousness in nutrition
conscious consumers. Organoleptic and phsico chemical
analysis of fortified wheat flour with bamboo shoot powder
revealed that this innovative product can bring a change in
the production of functional foods with enhanced accuracy.
The current research on this extraordinary material is very
fascinating leading to emergence of new avenues of bamboo
utilization including baking industry with nutraceutical
potential.
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