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Abstract: The purpose of this study was to develop three variations of taro/dasheen
sweetbread with varying percentages of taro flour to replace wheat flour and determine
shelf life study, sensory evaluation and proximate composition. Four sweetbread
treatments were prepared using wheat flour and taro flour in the ratios W-100: T-0, W-
70: T-30, W-60: T-40 and W-50: T-50. Each treatment was subjected to a shelf life
study for ten consecutive days, tested for colour, pH, water activity, total plate count
and to physically observe the two treatments used in the sensory evaluation at air
condition temperature of 20°C for ten consecutive days. To analyze the results
descriptive statistics and statistical tests were used to explore means + and standard
deviations (SD). Significant difference was established at (P<0.05). It was concluded
that the treatment containing 100% wheat flour was more preferred, than the sweetbread
made with 30% taro flour to replace wheat flour. However, the ratio W-70: T-30 can
produce higher nutritive value than sweetbread made with 100% wheat flour with
similar sensory characteristics. As participants did rate wheat/taro treatment with an
affinity of acceptance. The microbiological analysis revealed that sweetbread made
from the ratio W-70: T-30 can have a shelf life of approximately one week without
growth of bacteria, yeast and moulds. The foregoing ratio of taro flour supplementation
can produce sweetbread with superior nutritive value.

Keywords: Taro/Dasheen; Sweetbread; Shelf Life; Food Microbiological test;
Chemical Food Tests
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1. Literature Review

According to Codex Standard 152-1985, wheat flour is the product prepared from grain of common wheat,
Triticum aestivum L., or club wheat, Triticum compactum Host., or mixtures thereof, by grinding or milling
processes in which the bran and germ are partly removed and the remainder is comminuted to a suitable
degree of fineness [1]. The [2] states, "flour" means flour derived wholly or mainly from wheat. [3] stated
that wheat contains “gluten” which is a mixture of proteins that occur naturally. [4] outlines that bakery
food products are mostly cellular solid food systems which consist mainly of gluten and starch fractions.
Sweetbread in Trinidad and Tobago is a popularly known product, made with wheat flour or white flour as
its basic ingredient. It is a sweet item which is served as a dessert or snack by Trinbagonians and is
commonly sold at bakery outlets. [5] noted “bakery” products are subjected to spoilage problems.
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These include physical, chemical and microbial spoilage. The most common spoilage factor of bakery
products is water activity (aw) > 0.85 and microbiological spoilage, such as moulds™. Staling of bakery
food products causes a series of reactions which affects the sensory and physical properties. In bakery food
products, staling reactions start before microbial deteriorations. Therefore, it is the major factor to
determine the shelf life [4]. [6] stated taro/dasheen is extremely useful to persons allergic to cereals and
can be consumed by children who are sensitive to milk, as taro/dasheen is rich in vitamin B-complex. Due
to its high carbohydrate content, taro/dasheen corms represent one of the main sources of energy in many
parts of the tropics and sub-tropics providing about a third of the food intake of more than 400 million
people in these specific regions. According to [7] the nutritive value of raw taro/dasheen is that it contains
vitamins, minerals, carbohydrates —including fibre, protein and amino acids. Gluten is not listed as a
nutrient/protein found in raw taro/dasheen. Based on the foregoing taro/dasheen does not contain gluten.
Studies conducted by [8] cited “Taro/dasheen corms can be processed into flour and starch. Taro/dasheen
flour produced by the Hawaiian Agricultural Experimental Station stated that it can be used to replace up
to 20 percent of the wheat flour in baking”. Therefore, the purpose of this study was to develop
sweetbread that is superior (nutritionally), with more health benefits to wheat sweetbread by
utilizing taro/dasheen flour. Hence, the new kind of sweetbread would stimulate consumer’s
awareness and interest to try a product that is nutritious.

According to Collins English Dictionary, dasheen is another name for taro and is also known as cocoyam
[9]. Webster’s College Dictionary states Taro is a stemless plant Colocasis esculenta, of the arum family,
cultivated in tropical regions for its edible tuber [10]. In research by [11] it is highlighted that different
researchers conclude that it is not possible to determine a single centre of origin for taro. Records from the
highlands of Papua New Guinea, indicate that taro processing was active by at least 10 000 years, while
Alocasia and Colocasia starch residues were noted to be found on stone implements from Buka, Solomon
Islands that date back some 28 000 years ago. The author concluded that the species is now found
throughout the Pacific Islands and worldwide. The two known botanical varieties; Colocasia esculenta (L.)
Schott variety esculenta and Colocasia esculenta (L.) Schott variety antiqguorum (Schott) Hubbard &
Rehder [12]. [13] further stated that, taro has perhaps been prepared or processed into more consumable-
forms than any other root crop. The corm is the major economic part of taro which may be roasted, boiled,
baked, steamed or fried. Taro corms can be processed into flour and starch. In Western Samoa, taro flour
is the starting product for baby-weaning food and taro-based bread. This study has been conducted to
determine the effect of partial substitution of taro flour for wheat flour in making sweetbread, the shelf-life,
sensory properties and nutritive value.

1.1 Nutritional/Chemical composition of taro

Taro a tuber crop, is of great economic importance because of its use as a staple food, highly nutritious and
a good source of carbohydrates [14]. The energy from tubers is about one-third of that of an equivalent
weight of rice or wheat due to high moisture content of tubers. Nutritional value of tubers varies with
variety, location, soil type, and agricultural practices, among others [15]. [16] also outlined taro proximal
composition varies depending on the variety, growing conditions, kind of soil, moisture and fertiliser
application, maturity at harvest, post-harvest management and storage. In terms of supplying nutrients,
besides carbohydrates, potassium and fibre, large servings of taro corms can become a significant source
of dietary protein, especially if taken more than once a day. Approximately 11 % of the total protein in
taro is albumin with high amounts of phenylalanine and leucine. The protein of taro is well
supplied with hundred essential amino acids though low in histindine and lysine. Taro is also a
good source of thiamin, riboflavin, iron, phosphorus and zinc and a very good source of vitamin B6, vitamin
C, niacin, copper and manganese. Taro also contains greater amounts of vitamin B-complex than whole
milk, and it is one of the few non-animal sources of zinc [17].
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1.2 Sensory evaluation and consumer acceptance

[18] states that untrained individuals are employed to determine aroma, taste, appearance, smell, touch and
hearing when a new product is developed. These attributes are the organoleptic properties of a food product.
Validity and reliability of the consumer testing methodologies are extremely important. Sensory acceptance
tests are conducted to identify those products that are significantly disliked and those that match or exceed
a specified target product for acceptance. Sensory acceptance tests indicate the acceptance of a product
without the package, label, price and so on. The implicit goal of any and all sensory evaluation efforts in
the food industry is to enhance quality, to improve appearance, flavor and texture as perceived by consumers
which influence their food choices at the point of sale. One of the recommended strategies to assess a
concept or new product early in the development stage is by using a focus group.

1.3 Focus group study

Focus groups are used to assess consumer acceptability or preference for a certain product through liking
and disliking based on the product’s attributes, preference of one product over another, the intention of the
consumers to use a product and to assess the new ideas [19].

2. Materials and Methodology

Mature locally produced taro corms were purchased at the supermarket. The best taro corms (blue variety)
were selected based on physical appearance, colour, firmness, free from defects, uniform in shape, size and
weight. These were used in the preparation of taro flour. The method for processing taro corms flour was
adopted from [20] and modified, as shown in Fig. 2.1 below. The raw taro corms were washed in running
water and then peeled. Taro corms were sliced in 4mm thickness, immediately arranged on trays in a
commercial food dehydrator for 17 hours at 135 °F. The dried taro slices were ground using a grinder until
desire finest was achieved, to avoid wastage. The taro flour was immediately packaged in polyethylene
bag, labeled and stored at air-conditioned temperature 20 °C until ready for use.
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2.1 Processing of taro flour

Taro corms
Wash with potable water

Weiéh

Peel

Weigh

Slice (4 mm)

Ar‘range.on drying trays
Trays place in Dehydr..ei.‘[or at 135°F for 17 hours
We-li;gh
Mill into flour érind two times)

Package in polf.(:ethylene bag

Store at air-conditioned (21°C)

Figure 1: Flow diagram for the processing of taro corms into flour

2.2 Ingredients used in the preparation of sweetbreads

A sweetbread recipe was identified from [21] and modified to include dasheen flour. [22] guidelines for
preparing the formulation table, flow chart and ratios adopted as shown in Table 1 and Fig 2. Total quantity
of ingredients in the whole formulation is 1254. The amount of taro flour in each treatment is grams of taro
flour divided by total quantity of ingredients. The percentages stated in the table below for the two types
of flour are based on the entire formulation.
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Table 1: Ingredients used in the preparation of sweetbreads

Ingredients Samples (g) solids, (ml) liquid
555 666 777 888
Wheat flour 100 (484) 70 (339) 60 (290.4) 50 (242)
27.03% 23.16% 19.30%
Taro flour 0 30 (145) 40 (193.6) 50 (242)
11.56% 15.44% 19.30%
Granulated sugar 200 200 200 200
Margarine 125 125 125 125
Baking Powder 15 15 15 15
Yeast 5 5 5 5
Salt 0.25 0.25 0.25 0.25
Grated coconut 100 100 100 100
Water (bottled) 255 255 255 300
Evaporated milk 70 70 70 70

Notes: 555: 100% Wheat flour (W-100: T-0), 666: 70% Wheat flour and 30% dasheen flour (W-70: T-30), 777: 60%
Wheat flour and 40% dasheen flour (W-60: T-40), 888: 50% Wheat flour and 50% dasheen flour (W-50: T-50)

2.3 Preparation of wheat - taro sweetbreads

The wheat-taro flour composites were prepared at different ratios (of 100:0, 70:30, 60:40 and 50:50) with
other ingredients were weighed accurately as the formulations shown in Table 1. Loaf pans were greased
and set aside until ready for use. Melted margarine was prepared just at the point when needed and was
incorporated with the other ingredients. The liquids were added to the dried ingredients in the four different
sets of measured ingredients to form a batter of thick consistency. Batters were transferred into greased
loaf pans, 18-23mmin length and 11-13 mm in height, rectangular shape. The same amount of batter was
placed into each loaf pan, in order to maintain uniformity in shape and size. The two-thirds filled loaf pans
were placed on the first shelf of a preheated oven at 375 °F and allowed to bake for 50 to 55 minutes. After
baking, the sweetbreads were cooled completely (about 50 minutes) and placed in ‘plastic wrap’, and
labelled 555, 666, 777 and 888 each with the dates and tests to be carried out and stored at air-conditioned
temperature 20 °C.
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2.4 Preparation of composite flour (wheat flour: Taro flour) at different ratios

Preparation of composite flour (wheat: taro flour) at different ratios

(100:0, 70:30, 60:40 and 50:50)

(Sieving) flour and baking powder in four separate mixing bowls

Add sugar, salt, yeast and grated coconut to each of the fourbowls

(Mixing) water, essence and melted margarine to all four bowls,

gradually

(Filling) greased loaf pans 2/3 full

Baking (at 375°F. 50-55 minutes)

Packaging (clear polythene bags)

|

Storage [Air-conditioned temperature (21°C)]

Figure 2: Flow diagram for the preparation of sweetbreads

2.5 Treatments and shelf life study

The research was designed to be able to evaluate certain quality characteristics such as sensory, physical
(instrumental readings), chemical and microbiological aspects of the control and the three variations of
wheat to taro flour sweetbreads. Periodic microbiological, water activity, pH and colour analyses were
carried out to assess the shelf life on all four treatments. Also, the control and composite taro/wheat samples
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were placed in polythene transparent zip lock bags and stored at ambient temperature (20°C) for observation
of a period of ten days.

2.6 Proximate analysis

The Association of Official Analytical Chemist (AOAC 2005) procedures were used to determine the
proximate composition of the treatments/samples. The treatments were analyzed for moisture content, dry
matter, ash, ether extract, crude fibre, crude protein and carbohydrate [23].

2.7 Statistical analysis

Data collected was entered and analyzed using ‘Statistical Package for Social Sciences’ (SPSS) version
24.0. Descriptive Statistics were performed on treatments and statistical tests were carried out to explore
means * and standard deviations (SD). Significant difference was established at (P<0.05) [24].

2.8 Sensory evaluation and acceptance

A focus group session with eight participants was held using all four sweetbread treatments and the two
treatments that were most preferred because of taste and texture, the 100% wheat and 70% wheat with 30%
taro flour, were used to conduct the sensory evaluation. Fifty untrained panelists were recruited to
participate in this sensory evaluation based on age, gender, willingness to participate, time availability, no
allergies to the ingredients and interest in the product. The serving of treatments was of the same size, they
were labeled/coded 555, 666 and arranged on styro foam plates. Bottled water and sanitary cups were
provided to cleanse palate between samples. Participants were asked to taste each sample individually and
two paper questionnaires were provided for each participant to complete. Attributes were rated using a
traditional 9 point hedonic, where 1 represent “dislike extremely”- the least score and 9 represents “like
extremely” — the highest score. How frequent participants would consume the treatments tasted was
measured using the Food Action Rating Scale. Scale values 9 represents “I would eat this every opportunity
that [ had” and 1 represents “I would never eat this only if forced” [25].

3. Results and Discussion

The following is the order in which the results and discussions are presented: focus group analysis,
proximate analysis of sweetbread treatments, physical evaluation of sweetbread - texture profile; sensory
evaluation, the shelf life study and physical observation of treatments stored at air condition/cool air 20°C.

3.1 Focus group analysis

Responses were obtained via the interactive discussion and the questionnaires. All participants stated the
product is a good idea. The eight participants do consume sweetbread. Treatments coded 555 and 666 had
the same number of likes (4) and same reason for choice, that is taste and texture.

3.2 Proximate composition of sweetbread treatments

The results in Table 2 below showed that the control sweetbread is significantly different (P<0.05) in
proximate composition, than the wheat/taro sweetbreads. There were no significant differences in moisture
content of the four sweetbread treatments.
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Table 2: Proximate composition of control and composite (wheat/taro) treatments

Parameters 555 666 777 888 P value
(9/100)

Moisture content 249+0.004 [35+1.6 2.6 £0.02 2.92+£0.09 | 0.642
Ash content 17.1+0.07 18.06+0.1 | 18.10+ 0.3 20.4 +0.08 | 0.000
Ether Extract 127.2+0.51 | 134.2+2.5 | 115.9+0.65 | 101.0 +2.41 | 0.000
Crude Fibre 13.6 £0.3 16.0+0.05 | 13.2+0.08 | 11.8+0.11 | 0.000
Crude protein 77.2+22 59.742.1 |56.2+14 528+ 1.4 0.001
Carbohydrates 765.9+2.7 7742427 | 7948+6.8 | 810.5+5.5 | 0.001

Data are averages of triplicate determinations. Differences of means in rows Means () Standard Deviations (n=3).
Notes: 555: 100% Wheat flour (W-100: T-0), 666: 70% Wheat flour and 30% dasheen flour (W-70: T-30), 777: 60%
Wheat flour and 40% dasheen flour (W-60: T-40), 888: 50% Wheat flour and 50% dasheen flour (W-50: T-50)

The results showed that the three treatments which contained taro flour had higher moisture content than
the control treatment. According to research by [26] this is due to high water absorption capacity (WAC)
of flour made from taro corm than wheat flour. Hence the control had the least moisture content. There
was a continuous increase in ash in wheat/taro sweetbread when the increased percentages of taro flour
were added to the formulation. [16] stated that ash contains good mineral contents, hence the wheat/taro
sweetbread had more mineral content than the sweetbread made with 100% wheat flour. They further stated
that high potassium to sodium ratio food is recommended for patients with high blood pressure. As stated
in the introduction of this research paper, the aim is to develop a sweetbread with more nutritional content
and health benefits in comparison to a sweetbread that contains 100% wheat flour. The control sweetbread
had lower fat content while treatment 666 (W-70: T-30) recorded an increase and the highest in the
wheat/taro sweetbread variations, but studies by [26] stated that although fat content in wheat flour is low,
it is higher than that contained in taro flour. Hence, more health benefits can be derived from products that
contain taro flour. Also, taro is gluten free. The wheat/taro sweetbread 666 (W-70: T-30) contained 16.03g,
the highest crude fibre content whereas crude fibre in the control sweetbread was 13.6g. [16] stated that
fibre has many desirable functional properties, just to mention a few: facilitating alimentary functions,
helping in micro-component delivery and glucose metabolism, prevent constipation, increase water holding
capacity of food. The results showed that crude protein content decreased with the increased
supplementation of taro flour. Despite the foregoing, the findings by [16] stated in Section 1.1 of this
research regarding the essential amino acids contained in taro must be noted. The results showed that
carbohydrate content increased with the addition of taro flour in the three variations of sweetbread. It is
concluded that the 100% wheat sweetbread is significantly different (P<0.05) from the wheat/taro
sweetbread treatments.

3.3 Physical evaluation of sweetbread
No significant differences in firmness of texture existed between treatments when tested.
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Figure 3: Mean value for firmness of sweetbread treatments

The results in Fig. 3 indicated that all sweetbread treatments showed no significant differences in
firmness of texture. Research conducted by [26] on the comparison of functional properties between
wheat flour and taro flour stated that the synergic value of these two flours attributed to the differences in
amylose content, as starch with high amyl pectin content has been reported to retrograde slowly, due to
difference in starch granules size which is smaller for taro starch.

3.4 Sensory evaluation of sweetbread

Fifty untrained panelists showed varying levels of likeness in the parameters for both sweetbread treatments
shown in the table below.

Table 3: Sensory scores for two sweetbread treatments, values are means and + standard deviation.

Parameters Treatments mean Scores P value
555 666
Taste 7.09+1.84 5.88+1.70 0.031
Mouth feel 6.97 £1.76 5.56 + 2.06 0.016
Colour 7.18+1.78 6.81 + 2.07 0.526
Texture 6.88 +1.59 7.00+1.21 0.775
Flavour 7.50 +1.58 6.13+1.50 0.005
Overall acceptability | 7.29 + 1.56 6.38 +1.31 0.048

Notes: 555: 100% Wheat flour (W-100: T-0), 666: 70% Wheat flour and 30% dasheen flour

It is concluded from the results above that the parameters of taste, colour, flavour and overall acceptability
in the control treatment were most preferred by participants. The mean scores in all four sensory attributes
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of the control relates “like moderately” and for wheat/taro mean scores of the said parameters relates “like
slightly”” and “neither like nor dislike”. Mean scores of both, mouth feel and texture relates “like slightly”
for the control treatment, although the mean score for texture was higher than the control.

3.5 Shelf life study

For colour no significant differences (P<0.05) existed when ANOVA tests were conducted for all four
treatments, over five days. The tests for water activity showed high significance (P<0.05) in all the
sweetbread treatments, the mean scores ranged from 0.89 to 0.92, which will lead to spoilage as stated in
the “Literature Review” above. The mean scores of pH for all four treatments were close to a neutral state
for day 1, 3 and 5 as no major differences were recorded. For the microbiological period of ten consecutive
days, colony forming units (CFU) were too few to count (TFTC). However, there was contamination that
appeared to be cloudy on the petri dish at certain replicates. The two sweetbread treatments used to conduct
the sensory evaluation and were stored at air condition/cool air temperature of 20°C showed no main signs
of deterioration or bad odour, for eight consecutive days. By day 9, very small, mild dark patches
(possibility of moulds such as aspergillus and rhizopus) were observed on the two slices of the treatment,
100% wheat flour (555), and 70% wheat flour/30% taro flour (666). On the last day of physical observation
day 10, microbiological growth was evident and clear indication that the sweetbread slices had deteriorated
and were no longer suitable for consumption, more than any of the previous days. The control treatment
(555) appeared to have a black discolouration unlike the wheat/taro (666) treatment. Also, both slices
seemed to have a similar type of bacteria growth which looks greyish/greenish, besides the additional black
colouration seen on the control treatment. There may be the possibility that the control treatment
deteriorated more than the taro/wheat treatment. Both slices were dry and very firm in texture. There was
no significant odour of spoilage of the two treatments on day 10.

4. Conclusion

The overall objective of this study was met, thoroughly investigated and the conclusion is that the
sweetbread treatment containing 100% wheat flour was more preferred to the sweetbread made with 30%
taro flour replacement. However, sweetbread made up-to using 30% taro flour substitution produced higher
nutritive value in minerals, carbohydrates and fibre, than sweetbread made with 100% wheat flour and can
have similar sensory characteristics when compared. Therefore, a sweetbread with superior nutritional
value was recorded, also “like slightly” and “neither like nor dislike” were determined. The microbiological
analysis revealed that both sweetbread treatments had the same shelf life of approximately one week
without growth of bacteria, yeast and moulds. In conclusion sweetbread prepared by supplementing 30 %
taro flour to replace wheat flour was superior in minerals, crude fibre and carbohydrates.
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