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ABSTRACT
The term Taro is used to refer Colocasia esculenta belonging to aroid family (Aracaceae). Nutritionally, Taro contains 

more than twice the carbohydrate content of potatoes, minerals like calcium, phosphorus, iron, potassium and 

magnesium, Vitamin C, thiamin, riboflavin and niacin. The reported activities of Taro include anti-diabetic, anti-

oxidant, fungicide, anti-lipidemic, anti-cancer anti-anaemic, anti-inflammatory, anti-allergic, hepatoprotective and 

anti-viral properties. Also, it is used in nutritional deficiency and malnutrition. Taro not only provides nutritional 

values but also responsible to manage various conditions like diabetes and increased lipid profile. Inspite of 

possessing these good properties, Taro cannot be used for nutrition as it also possess Anti-Nutritional Factors (ANF) 

like mucilage, oxalic acid, tannis, cyanides, lectins, alpha-amylase inhibitors and protease inhibitors. Therefore, 

methods to reduce the level of ANF can be used and the ANFs can be quantitively estimated which gives a challenge 

to the researchers to serve a better nutritional supplement to the patients in need. If validated methods to remove 

ANFs are found, then Taro can serve as a marvelous herb to treat many abnormalities.
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INTRODUCTION
Taro (Colocassia esculenta), an annual herbaceous plant belong 
to the Araceae family [1] and genus colocassia. Colocassia genus 
is edible with large leaves and food storing underground stems 
(corms). It is best planted in environment that is high in 
humidity and rainfall level of 1000 mm in soil with pH 5.5-5.6 
and optimum temperature 21-27˚C (4). It is a well-known plant 
with long history of cultivation [2,3]. The main concern when a 
crop is being considered as a food source is its nutritional value 
[4]. Also root crops contain a wide variety of minerals and trace 
elements which includes relatively substantial quantities of iron 
and calcium, as well as potassium and magnesium [5,6]. It is low 
in vitamin C and deficient in vitamins A. It is a good source of 
minerals [7].

Taro contains a wide variety of minerals and trace elements 
which includes relatively substantial quantities of iron and 
calcium, as well as potassium and magnesium [5,6]. It is low in 
vitamin C and deficient in vitamins A. It is a good source of

minerals [7]. It is a good source of energy, minerals, and vitamins
and also contains phytochemicals and crude fibres. In spite of
having nutritional value, Taro also contains Anti-Nutrional
Value (ANF) which limits its use and reduces the nutritional
value of a root crop. The main anti-nutrients that exist in taro
are: mucilage, oxalic acid, tannins, cyanide, lectins, alpha–
amylase inhibitors, protease (trypsin and chymotrypsin) and
inhibitors [8].

Presence of anti-nutritional factors limits the use of taro and
result in various toxic effects due to accumulation of ANF.
Reduction in ANF will improve nutritional value of a vegetable
and can promote various health effects. Therefore, researchers
have studied various methods of reducing ANF in Taro which
will give insight in reducing side effects and may help in further
development of Taro as a nutritional supplement and may help
researchers to formulate more effective treatment option for
various diseases like mineral deficiency, diabetes, cardiovascular
disorders, immunomodulatory properties [9].
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Determination of ANF

Oxalate determination: 1 mg/ml stock solutions of various pre-
treatment groups were prepared. To it, one drop of an aqueous 
solution of 5% (w/v) MnSO4 added and heated to between 70 
and 80°C, and titrate rapidly with 0.01 N KMnO4. A 'control' 
sample of powdered calcium oxalate (20 mg) when treated in the 
same manner should give a recovery of 99 to 100% after 
allowing for titration blanks (1 ml of O.O1N KMnO4 is 
equivalent to 0.45 mg of oxalic acid) [21].

Tannins: Stock solution of 1 mg/ml of tannin acid was 
prepared by dissolving 100 mg of accurately weighed tannic acid 
in water. About 1-10 ml aliquots were taken in clear test tube 
and 0.5 ml of Folin-Denis reagent, 1 ml of sodium carbonate 
solution were added to each test tube. Each tube was made upto 
10 ml with distilled water. All the reagents in each tube were 
mixed well and kept undisturbed for about 30 min and read at 
760 nm against blank reagent [22].

Mucilage: Briefly, 2 g of dry samples mixed with 10 ml of 
acidified distilled water (pH=3.7). Then, 200 ml of distilled 
water (the same pH as above) was added and blended for 20 
minutes. After separating the waste products using a Buchner 
funnel, the remaining solution was centrifuged and ethanol 
96% was added (4 times the solution volume). The final 
solution kept at 4°C for 24 hours to mucilage precipitation. The 
precipitate was separated by vacuum filtration using a Buchner 
funnel and then weighted after drying [23,24].

RESULTS

Oxalate Determination

Accumulation of oxalate results in formation of calcium oxalate 
stones in the body. Group-III (Pressure cooker method) 
significantly reduced the levels of oxalates as compared to the 
Group-I (Not receiving any pre-treatment) (Figure 1) [25-27].
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The main aim of the study is to develop and evaluate effect of 
various methods for reduction of anti-nutritional factors. 
Authors have investigated and compared the effect of various 
methods described here.

MATERIALS AND METHODS

Plant material

Fresh leaves of Taro (colocassia escluenta) were collected 
from local market of Pimpri, Pune, Maharashtra, India. The 
Leaves were plucked from the stalk and washed with potable 
water to remove adhering soil, dirt and contamination. The 
leaves were divided into 6 groups. One group did not 
receive any pretreatment while the other 5 groups received 
pretreatment [10-15]. After pre-treatment, leaves from all groups 
were air-dried for a period of 8 days and powdered.

Pre-treatment groups

• Group I: No treatment (leaves were washed, dried
and powdered).

• Group II: Soaking method

• Group III: Pressure cooker method

• Group IV: Boiling method

• Group V: Fermentation

• Group VI: Pre-curding

Methods for pre-treatment

Soaking method: 8-9 fresh taro leaves were soaked in a beaker 
full of water for 18 hours. After 18 hours of soaking leaves were 
dried for a period of 7-8 days and powdered to perform test for 
determination of ANF.

Pressure cooker method: 8-9 fresh taro leaves were added to 
pressure cooker and pressure cooked for 15 minutes. The leaves 
were then dried for a period of 7-8 days to form powder and to 
find the levels of ANF.

Boiling Method: 1500 ml water was added to 8-9 fresh taro 
leaves. It was then boiled at 92̊ C for 45 minutes. It was then 
dried at 50 degree overnight. The leaves were then powdered and 
tests were performed accordingly.

Fermentation: 8-9 fresh taro leaves were added to a beaker with 
500 ml distilled water. It was kept at room temperature for 72 
hours. The supernatant was discarded leaves were then dried for 
a period of 7-8 days to form powder and to find the levels of 
ANF.

Pre-curding: 8-9 fresh taro leaves were cut into small pieces using 
knife. It was then heated at 60 ̊C in water for 12 minutes. Upper 
portion of boiled leaves was discarded. The extract was 
pressed to produce a green curd. Green curd were dried and 
powdered to check the levels of ANF [16-20].
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Figure 1: Representation of comparison of % oxalates 
content in various treatment methods. All values are expressed 
as mean ± SEM, n=3 by using One Way ANOVA followed by 
Sidak’s multiple comparison test. (a) No treatment is 
compared with all treated groups; (b) Soaking (B) is compared 
with all treated groups; (c) Pressure Cooker (C) is compared 
with all treated groups; (d) Boiling (D) is compared with all 
treated groups; (e)Fermentation (E) is compared with all 
treated groups; *p<0.05,  **p<0.01, ***p<0.001, ****p<0.0001, 
NS: Non-Significant.
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Mucilage content

The mucilage contents in various pre-treatment groups were 
compared and Group-III was found to be most effective in 
reducing the level of tannins compared to the Group-I [Figure 
3].

with all treated groups; (c) Pressure Cooker (C) is compared 
with all treated groups; (d) Boiling (D) is compared with all 
treated groups; (e) Fermentation (E) is compared with all 
treated groups; *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001, 
NS: Non-Significant.

DISCUSSION
Taro, one of the best food supplements for farmers and poor 
peoples, unnoticed fact which can be a great food supplements if 
ANF can be reduced. Reduction in ANF like oxalate, Phytates, 
tannins and mucilage requires attention and give insights to the 
researchers. Development in the effective method to reduce 
ANF can be used for treatment of various disorders like 
cardiovascular disorder, immunomodulatory property, anti-
diabetic activity, anti-oxidant property. After extensive literature 
survey, authors compared the levels of ANF in various treatment 
groups and all pretreatments methods showed significantly 
decreased levels of ANF as compared to no treatment group 
(Group-I). Multiple comparisons were carried out by using One-
way ANOVA method and Pressure Cooker Method (Group-III) 
was found to be most effective in reducing the levels of ANF 
[36-46].

CONCLUSION
From various multiple comparisons, it has been observed that 
pressure cooker method is most effective in reducing the levels 
of ANF which was the main of the present study. It may give 
researchers further insights to study qualitative and quantitative 
measurements of nutritional as well as anti-nutritional factors to 
develop Taro as a best nutritional supplement.
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