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ABSTRACT

The study was carried out to assess the physicochemical and functional qualities of tapioca flour. The 
results of physical characteristics of tapioca tuber namely length, width and weight were recorded as 
26.24cm, 2.74cm at the proximal end, 3.21cm at the middle, 3.29cm at the distal end, and 273.40 kg. The 
tubers were sliced, blanched, dried and then milled into flour. The proximate composition of tapioca flour 
including moisture, protein, fat, ash, crude fiber, carbohydrate and energy were estimated as 
10.77±0.22%, 2.10±0.10%, 0.91±0.08%, 1.60±0.38%, 1.40±0.32%, 83.17±0.78%, 349±4.00 Kcal, 
respectively. The functional properties of flour were found to be 20.25±1.05% swelling power, 

3 59.08±2.53% flour dispersibility, 5.83±0.12cP viscosity, 0.836±0.045g/cm bulk density, 38.30±1.02% 
percent solubility, 23.46±0.45% emulsification capacity, 10.12±0.14% gel capacity, 266.91±0.29% 
water absorption capacity and 88.46±1.14% oil absorption capacity. Tapioca is particularly high in 
carbohydrates, which makes it useful for persons with calorie deficiency and it also has a high functional 
value, so it may be used for home, commercial, and industrial purposes.
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INTRODUCTION
 Tapioca is an underutilized root and tuber in 
Andhra Pradesh, which is available seasonally but not 
utilized to the extent that it should be. Manioc, yucca 
and cassava are the other common names for 
tapioca(Manihot esculenta Crantz)and karrapendalem 
is the local name used by the people of Andhra Pradesh, 
which belong to the family Euphorbiaceae. 
(Waisundara, 2018). It is regarded as Future Smart 
Food because to its tremendous potential for food, 
nutrition security, and adaptability. (Joshi et al, 2019). 
It is the most important food in the world and is also 
utilised as a feed plant. Tapioca ranks fourth in global 
production, after rice, maize, and wheat, with 16 crore 
tonnes produced per year. In the tropics, it has been a 
staple diet that supplies carbohydrates to billions of 
people. In contrast to other basic crops, tapioca grows 
more carbohydrates per hectare and may be farmed for 
a relatively low cost.(Ukwuru and Egbonu, 2013).The 
calorie source for around two-fifths of all Africans is 
cassava as it is a starchy tuber. For food security mostly 
people depend on cassava since its drought and 
climatic tolerance, high yield in poor soil and all-
around-the-year availability. 

 Tapioca is a rich source of calcium, vitamin C, 
thiamine, riboflavin, dietary fibre, and carbohydrates. 
(Kanagasabapathi and Sakthivel, 2019). In addition to 
carbohydrates, tapioca is a good source of iron, zinc, B, 
C, and A vitamins. Moreover, because tapioca flour is 
gluten-free and acceptable for a variety of food 
products, it can entirely replace wheat in baking recipes 
for those with celiac disease (Marchini et al, 2022).In 
order to understand the functional properties and 
proximate composition of tapioca flour, the current 
investigation was carried out.

MATERIALS AND METHODS
The study was carried out in the Department of 

Food and Nutrition, College of Community Science, 
ANGRAU, Lam, Guntur, Andhra Pradesh in the year 
2023. Tapioca roots used in the study was procured 
from Krishi Vigyan Kendra, Amadalavalasa, 
Srikakulam district, Andhra Pradesh, India. Physical 
parameters viz. length, width and weight of tapioca 
tubers were measured using Adetan et al (2003) 
method. Physical properties of twenty-five tubers were 
investigated at random. The length of the tubers was 
measured with a measuring tape, the breadth with 
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vernier callipers, and the weight was recorded with an 
electronic weighing balance.

A.O.A.C (2000) technique was used to 
determine moisture, protein, fat, ash, crude fibre, 
carbohydrate, and energy. The following methods 
were used to evaluate the functional qualities of 
tapioca flour, which included swelling power (Schoch 
1964 method), flour dispersibility, viscosity, bulk 
density (Narayana and Narasinga Rao, 1984 ), percent 
solubility (Schoch, 1964 ), emulsification capacity 
(Beuchat 1975 method), gel capacity (Abbey and 
Ibeh, 1988), water absorption capacity and oil 
absorption capacity (Beuchat et al,1975 ).

 Flour dispersibility was determined by putting 
10g of tapioca flour sample to a 100ml measuring 
cylinder. 100ml of distilled water was added, rapidly 
agitated, and left to sit for three hours. The per cent 
dispersibility was calculated by deducting the volume 
of settled particles from 100 and reporting the result. 
The viscosity of tapioca flour was measured using a 
Viscometer at 100 rpm with spindle number two at 5% 
and 10% slurry concentrations (100ml). Statistical 
method mean, standard deviation and coefficient of 
variance were used.

Figure 1. a) Tapioca b) Tapioca flour

RESULTS AND DISCUSSION
Physical parameters of roots
 Physical parameters of tapioca root namely, 
length(cm), width(cm) and weight(kg) were presented 
in the table 1.
Length of root

The length of the tapioca roots ranged from 9 
cm to 48 cm with a mean length of 26.24 cm. Our 
reported value closely agrees with the mean value of 
26.58cm reported by Oriola and Raji (2014) and 12-40 
cm reported by Adetan et al (2003) but higher than the 
value of 3.0 cm reported by Lomchangkum et al 
(2020). The width of tapioca roots were observed at 
three tuber sections (proximal, middle and distal). The 
width ranged from 1.3 to 4.6 cm, 1.9 to 4.8 cm and 1.8 
to 4.4 cm. The mean width of tubers was 2.74, 3.21 and 
3.03 cm at the proximal, middle and distal of the root. 
These values were consistent with the values 37.32mm, 
35.34mm and 26.05mm reported by Oriola and Raji 

(2014) and were lower than the values 37.32 mm and 
35.34 mm for proximal and middle while higher than 
the  va lue  26 .05  mm at  d is ta l  repor ted  by 
Lomchangkum et al (2020). The weight of the tapioca 
roots ranged from 61 g to 739 g with a mean weight of 
273.4 g which was in agreement with the values 0.3-1.0 
kg and 59g to 722 g reported by Adetan et al (2003) and 
Oriola and Raji (2013) and but lower than the mean 
value441.10g by Oriola and Raji (2014) and 0.6 kg 
mentioned by Lomchangkum et al (2020). This 
disparity in physical characteristics may be due to 
variations in tuber age and tapioca cultivars used.
Proximate Composition of tapioca flour

One important aspect affecting food and 
product shelf life is moisture content. On a dry weight 
basis, tapioca flour had a moisture content of 
10.77±0.22 percent. The important macronutrient and a 
functional ingredient in food formulations is protein. 
The protein value in this study was 2.10±0.10 percent, 
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Table 1. Physical parameters of Tapioca root

Sr.No Length (cm) 
Width (cm) 

Weight (g) 
At Proximal At Middle At Distal 

1 44.0 1.7 3.5 3.8 208 
2 32.5 3.5 4.5 2.5 378 
3 33.0 3.0 4.8 3.8 739 
4 28.5 3.8 3.5 3.6 228 
5 29.0 1.5 4.0 3.5 439 
6 19.0 2.0 3.0 5.0 69 
7 11.0 2.2 2.3 2.0 77 
8 18.0 2.5 3.6 3.0 464 
9 15.0 1.3 3.4 4.1 564 

10 12.0 3.5 3.2 3.2 96 
11 26.5 2.4 3.3 3.6 231 
12 16.5 2.4 2.6 2.3 102 
13 9.0 1.6 2.1 2.5 99 
14 42.0 2.8 2.5 2.3 144 
15 37.0 2.6 2.4 1.85 197 
16 22.0 2.2 1.9 1.8 210 
17 19.5 1.5 2.1 1.9 61 
18 16.0 2.1 2.3 2.4 74 
19 19.5 4.0 4.8 4.4 236 
20 24.0 3.6 3.2 3.0 354 
21 48.0 3.2 3.6 3.7 450 
22 38.0 3.9 3.5 2.3 435 
23 36.0 4.6 3.7 2.9 410 
24 28.5 3.7 4.2 2.9 250 
25 31.5 3.1 4.3 3.4 320 

Range 9.0-48.0 1.3-4.6 1.9-4.8 1.8-4.4 69-739 
Mean 26.24 2.74 3.21 3.29 273.40 

SD 14.21 0.91 0.80 0.86 177.21 
CV 52.96 33.321 0.00249 0.00026 64.81 
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the value 23.51 percent reported by Obueh and 
Kolawole (2016) deviated from the findings of this 
study which explains that the fermentation process 
enhance the protein content, essential amino acids, and 
protein quality of cassava flour (Nilusha et al, 2021). 
Higher fat determines the stability of the flour. If the 
flour had a higher amount of fat will lead to rancidity 
and prone to oxidation and there will be the chance to 
the microbial growth (Verma et al, 2022). The fat 
content of tapioca flour was observed to be 
0.91±0.08%. These values are similar to the finding of 
Verma et al (2022), Katunzi-Kilewela et al (2021), 
Okwunodulu et al (2022) and Banwo et al (2020). The 
difference in the values might be due to the variety, 
climatic conditions and processing technique (Nilusha 
et al, 2021). 

Ash content shows the presence of mineral 
content which is used as a measurement of the quality 
of flours in the food industry (Verma et al., 2022). The 
ash content of studied tapioca flour was1.60±0.38 
percent. The fiber content was found to be 1.40±0.32 
percent, Verma et al (2022) described that fibre content 
increases with the increase in the age of the plant while 
protein and lipids decrease and the differences may be 
attributed to geographical location, maturity stage and 
environmental conditions (Chisenga et al, 2019). 
Carbohydrate is a chief source of energy that is required 
for human consumption. The present study revealed 
that the carbohydrate content of the tapioca flour was 
83.17±0.78 percent and the calorific value of tapioca 
flour was 349±4.00 Kcal. Previous studies by 
Oyeyinka et al (2023), Oluwaniyi and Oladipo (2017), 
Olorode and Sobowale (2021) reported similar values 
as of this study.   
Functional properties of tapioca flour
Swelling power

The swelling power in this study valued at 
20.25±1.05 percent. Swelling power differs among the 
flours due to the variation in amylose content, particle 
size distribution, size of the starch granules, number of 
interactions between amorphous and crystalline 
regions, and the molecular structure of amylose and 
amylopectin. (Agbemafle 2019; Raya et al, 2022; 
Oyeyinka et al, 2023). The flour dispersity is an 
indication of particle suspensibility in water, move 
apart from water molecules and shows its hydrophobic 
interaction (Oyeyinka et al, 2023) and their ability to 

produce smooth and consistent dough (Yves et al., 
2017). The flour dispersity of tapioca flour was 
59.08±2.53 percent. Viscosity of tapioca flour was 
5.83±0.12cP. Nzuta et al (2022), reported the viscosity 
values ranged from 5.40 to 7.25 cP in three different 
varieties of tapioca. The weak intermolecular network 
that may allow the flour granules to disintegrate when 
gelatinized in hot water and create a paste with 
relatively low viscosity might be the source of the 
variation in viscosity. 
Bulk density

The bulk density measures the compactness or 
heaviness of flour produced which helps to determine 
the porosity of a product (Agbemafle, 2019; Geetha et 
al, 2021). It is a qualitative attribute that is dependent 
on the interaction of several components, including the 
number of contact sites, interparticle forces, and 
particle sizes. Tapioca flour had a bulk density of 

30.83±0.04 g/cm . High bulk density flours may be 
desirable in some products as in infant formulas and 
used as a thickening agent in food products. The 
tapioca flour might be utilized as a thickener and binder 
in food product preparations like soups, gravies, meat 
sausages etc. High emulsion capacity is an indication 
that the flour samples could be an excellent emulsifier 
in various foods (Maruatona et al, 2010). In the study, 
tapioca flour had an emulsification capacity of 
23.46±0.45 percent. The gel capacity value of tapioca 
flour was observed to be 10.12±0.14 percent. These 
values were in accordance with the values reported by 
Nwabueze and Anoruuoh (2011)  and Praise et al 
(2022). 
Water absorption capacity

The is an essential property that determines the 
quantity of water stored by the sample owing to 
hydrophilic sites in molecular chains and water contact 
via hydrogen bonding. It aids in measuring the sample's 
capacity to observe the water and increases the 
swelling of granule size to preserve the homogeneity of 
the sample. The water absorption capacity of tapioca 
flour was 266.91±0.29 percent at room temperature 
which depicts a good tendency to bind with water. The 
amount of water that a flour sample may absorb 
depends on its molecular structure, protein 
concentration, interactions with water, hydrophilic 
groups, configuration features, grinding level, and 
amounts of protein, carbohydrates, and damaged 
starch. (Kaushal et al, 2012). The potential of the 
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product to hold water when processing dough and paste 
is an indicator of water absorption capacity. Oil 
absorption capacity is attributed mainly to the physical 
entrapment of oils. It indicates the rate at which protein 
binds to fat in food formulations. In this study, the oil 
absorption capacity of flour was 88.46±1.14 percent. 
Oil absorption capacity increased in processed flours 
which may be due to denaturing and separation of 
protein molecules when subjected to heat which 
unmasks the non-polar residues from the interior of the 
protein molecule. The values reported by Agbemafle 
(2019) and Katunzi-Kilewela et al (2021) were in 
consistent with the value of the present study. 

CONCLUSION
Tapioca is exceptionally high in carbohydrate, 

which makes it useful for persons with calorie 
deficiency. The functional properties of processed 
tapioca flour are enormous, making it useful for 
developing new food products or substituting in current 
food products to add value in the domestic, 
commercial, and industrial sectors.

REFERENCES
Abbey BW and Ibeh GO (1988). Functional properties 

of raw and heat processed cowpea (Vigna 
unguiculata, Walp) flour. J Food Sci 53(6): 
1775-1777.

Adetan D A, Adekoya L O and Aluko O B (2003). 
Characterisation of some properties of 
cassava root tubers. J Food Engineer 59 
(4):.349-353.

Agbemafle R (2019). Proximate, starch, sugar 
compositions and functional properties of 
cassava flour. J Food Security7(2): 40-46

AOAC2000. Official Methods ofAnalysis .Association 
of Official Analytical Chemist .12thedition.

Banwo K, Osagbemi O, Ajao O and Sanni A (2020). 
Sourdough Bread from the Blend of 
Cassava, Sweet Potato, and Soybean Flours 
Using Lactobacillus Plantarum and Pichia 
Kudriavzevii. Acta Alimentaria 49(4): 441-
450.

BeuchatL R, CherryJ  PandQuinn M R (1975). 
Physicochemical properties of peanut flour 
as affected by proteolysis. J Agric Food 
Chem 23: 617 –620

Chisenga S M, Workneh T S, Bultosa G and Laing M 
(2019). Proximate composition, cyanide 
contents, and particle size distribution of 

cassava flour from cassava varieties in 
Zambia. AIMS Agric and Food 4(4): 869-
891.

Geetha R, Sankari A, Pugalendhi L, Vennila P, 
Swarnapriya R and Thangamani C (2021). 
Studies on functional properties of cassava 
var. Yethapur Tapioca-2 for its suitability as 
an ideal industrial substitute for the grain 
starches. Pharma Innov 10 (5): 09-12. 

Joshi B K, Shrestha R, Gautam I P, Poudel A P and 
Gotame T P (2019).  Neglected and 
Underutilized Species (NUS), and Future 
Smart Food (FSF) in Nepal. Government of 
Nepal, Nepal Agricultural Research Council, 
National Agriculture Genetic Resources 
Centre. 35-36

Katunzi - Kilewela A, Rweyemamu L M, Kaale L D, 
Kibazohi O and Fortunatus R M (2021). 
Proximate composition, pasting and 
functional properties of composite flour 
blends from cassava and chia seeds flour. 
Food Sci and Technol Int  29(3): 217-227

Kaushal P, Kumar V and Sharma H K (2012). 
Comparative study of physico-chemical, 
functional, anti-nutritional and pasting 
properties of taro (Colocasia esculenta), rice 
(Oryza sativa), pegion pea (Cajanus cajan) 
flour and their blends. Food Sci and Technol 
48 (1): 59–68.

Lomchangkum C, Junsiri C, Sudajan S and Laloon K 
(2020). Some physical properties of cassava 
and evaluation of the performance in cutting 
cassava tubers from their rhizomes using 
manual labor. FEAT Journal 6(1): 59-68.

Marchini M, Marti A, Tuccio M G, Bocchi E and Carini 
E (2022). Technological functionality of 
composite flours from sorghum, tapioca and 
cowpea. Int J Food Sci and Technol 57 (8): 
4736–4743.

Maruatona G N, Duodu M K G and Minnaar A (2010). 
Physicochemical, nutritional and functional 
properties of marama bean flour. Food 
Chem.121: 400–405

Narayana K and Narasinga Rao M S (1984). Effect of 
partial proteolysis on the functional 
propertiesof winged pea (Psophocarpus 
tetragonolobus) flour. J Food Sci 49 (3): 944 
-947.

Physicochemical and Functional Properties of Tapioca (Manihont esculenta) Flour

J Krishi Vigyan 2024, 12(1) : 132-137



137

Nilusha R A T, Jayasinghe J M J K, Perera O D A N, 
Perera P I P and Jayasinghe C V L (2021). 
Proximate composition, physicochemical, 
functional, and antioxidant properties of 
flours from selected cassava (Manihot 
esculenta Crantz) varieties. Int J Food Sci:1-
13 https://doi.org/10.1155/2021/6064545

Nwabueze  T U and Anoruoh  G A (2011). Evaluation 
of flour and extruded noodles from eight 
cassava mosaic disease (CMD)-resistant 
varieties. Food and Bioprocess Technol 4: 
80-91.

Nzuta R A, Elechi J O, Isa I S, Kittika'a H J and Thomas 
C T (2022). Flour and Cassava (Manihot spp) 
Cultivars in Nigeria: Understanding their 
Chemical Functionalities and Acceptability 
in Food Systems. Int J Sci Res in Chem Sci 9 
(2): 20-29

Obueh H O and Kolawole S E (2016). Comparative 
study on the nutritional and anti-nutritional 
compositions of sweet and bitter cassava 
varieties for garri production. J Nutr Health 
Sci 3 (302):10-15744.

Okwunodulu I N, Iloka J U, Okakpu G K and Okakpu J 
C (2022). Proximate Composition and 
Consumers 'Subjective Knowledge of Deep 
Fat Fried Chin-Chin and Functional 
Properties of the Wheat-Cassava Composite 
Flour Used. Turkish J Agri Food Sci and 
Technol 10 (2):.228-234.

Olorode O O and Sobowale S S (2021). Evaluation of 
qualities of extruded snacks from yellow 
cassava flour substituted with processed 
sesame seed's flour. World J Adv Res and Rev 
10 (1): 074-086.

Oluwaniyi O and Oladipo J (2017). Comparative 
studies on the phytochemicals, nutrients and 
antinutrients content of cassava varieties. J 
Turkish Chem Soc Section A: Chemistry. 
4(3): 661-674.

Oriola K and Raji A (2013). Effects of tuber age and 
variety on physical properties of cassava 
(Manihot esculenta (Crantz)) roots. Innov 
Systems Design and Engineer 4 (9): 15-25.

Oriola K O and Raji A O (2014). February. Physical 
properties of cassava (Manihot Esculenta 
Crantz) root. In International Conference on 
Agricultural Engineering: New Technologies 
for Sustainable Agricultural Production and 
Food Security. 1054: 197-204.

Oyeyinka S A, Taiwo O E, Abdul H, Rustria G A, 
Oyedeji AB, Adebo O A, Gerrano A S, Amoo 
S O and Njobeh P B (2023). Enhancement of 
the functional, pasting and textural properties 
of poundo yam flour through cassava flour 
supplementation. Food Chem Adv 3: 100372.

Praise A J, Aondoaver A S, Omolola A J, Ngunoon T P 
and Bitrus Y N (2022). Comparative study on 
chemical and functional properties of flours 
produced from selected clones of low and 
high postharvest physiological deterioration 
cassava (Manihot esculenta Crantz). J Curr 
Res in Food Sci  3 (1): 51-57.

Raya S S, Kume D G and Kuffi K D (2022). Functional 
and pasting properties of cassava starch in 
Ethiopian varieties: Potentiality of industrial 
utilization. https://doi.org/10.21203/rs.3.rs-
1544544/v1

Sakthivel V and Kanagasabapathi K (2019). Training 
needs of tapioca growers on value added  
products of tapioca. J Pharmacognosy and 
Phytochem SP2: 359-361

Schoch T J (1964). Swelling power and solubility of 
g ranu la r  s t a r ches .  In :  Me thods  in 
Carbohydrate Chemistry. R. L. Whistler, ed. 
Academic Press: New York. SOLLARS, W. 
F., andRUBENTHALER,G. L. (4): 106-108.

Ukwuru M U and Egbonu S E (2013). Recent 
development in Cassava-based products 
research. Academia J Food Res 1 (1): 001-
013.

Verma R, Chauhan N, Singh BR, Chandra S and Sengar 
R S (2022). Evaluation of physicochemical 
and flow properties of cassava flour. Pharma 
Innov 11: 190-196.

Waisundara V Y (2018). Introductory Chapter: Cassava 
as a Staple Food. Cassava. 1: 3-10. 
10.5772/intechopen.70324.

Yves D, Ghislaine D C, Pascal A A, Jean G T, Georges A 
N G and Patrice K L (2017). Effect of storage 
in pit after bleaching of cassava roots 
(Manihot esculenta Crantz) on functional 
and sensory characteristics. J Global Biosci 6 
(6): 5095-5105

Received on 25/12/2023  Accepted on 18/01/2024

Prathyusha A and Nirmala Devi G

J Krishi Vigyan 2024, 12(1) : 132-137


