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Abstract

Air potato, Dioscorea bulbifera L., bulbils are known to contain primary me-
tabolites such as ash, carbohydrates, crude fiber, lipid, moisture and pro-
tein. It also exhibited secondary metabolites: anthrones, anthraquinones,
coumarins, essential oils, fatty acids, flavonoids, phenols, steroids, tannins
and triterpenes. Cytotoxicity analyses also revealed its non-toxic nature and
thus, safe to be consumed. These scientific data were the bases for develop-
ing products for maximum utilization of the crop for household consump-
tion and additional income generation through cultivation.

This study focused on the sensory characteristics and acceptability of
the identified products of air potato (AP) bulbils for consumption and adop-
tion by farmers. It used the descriptive research design. A researcher-made
questionnaire was used as the instrument for gathering the data needed.
The data were analyzed using the Hedonic scale, frequency count and
mean.

The findings showed that air potato halaya (jam) and ice cream were
liked and accepted extremely; air potato polvoron and maja (white pud-
ding) were liked and accepted very much; air potato chips and flour were
liked and accepted moderately. Air potato flour, mainly the ingredient for
polvoron and maja, was slightly liked and accepted due to its bitterness.
These evaluations revealed that air potato bulbils when adequately nur-
tured and prepared can be a vital aid for family consumption, additional
livelihood and a cheap rich nutritious source of raw materials. Thus, these
significant results strongly recommend air potatoes for cultivation and pro-
motion of the diversity and conservation of their species.

Keywords

Air potato products, flour, general acceptability, ice cream, sensory evaluation

Introduction

Air potato, Dioscorea bulbifera L., belongs to the family Dioscoreaceae. It is
an herbaceous vine that sprouts from underground or aerial stems/ tubers/
bulbils. The stem of the plant grows up to 70 feet in length and is round or
slightly angled in cross-section and counter-clockwise formation (1). The
heart-shaped leaves are alternately arranged along the stem which is at-
tached to long stalks and can grow at least 8” long. It fruits robustly in a rug-
gedly round shape. It has aerial bulbils of 10-15 pieces per vine with 5 cm to
30 cm width and height. Its fruit can weigh more than 50 g to 1 kg. Its tubers
are known to be bitter and poisonous (2, 3). Species of the Dioscorea genus
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are twinning herbaceous to woody edible single or clus-
tered tubers called yams (4, 5). This crop is widely natural-
ized and cultivated in tropical and subtropical areas in
America, West Indies and the Pacific Islands. But other au-
thors believed it is a native of Asia and subsequently intro-
duced in Africa (6-8). Aerial yam is bitter but edible sweet,
pungent, slimy and greenish when peeled, which gives a
non-appealing appearance that led to the belief of being
toxic ((9-12). The tropical yam family requires less manage-
ment and input once grown (13).

Scientific analyses showed air potato bulbils con-
tain primary metabolites such as total ash, moisture, car-
bohydrates, fibers, lipids and proteins (14-18). These pri-
mary metabolites are required for the growth and mainte-
nance of cellular functions. The extraction of these primary
metabolites is much easier than secondary metabolites
(19, 20). They are important constituents of daily diet both
for plants and animals because of their involvement in
maintaining normal and essential physiological processes
for proper growth, development and reproduction. But
deficiency of one constituent may lead to abnormalities.

Air potato (AP) bulbils also exhibited some second-
ary metabolites such as anthrones, anthraquinones, cou-
marins, essential oils, fatty acids, flavonoids, phenols, ster-
oids, tannins and triterpenes (21, 22). It also contains some
minerals and elements (23, 24). Secondary metabolites are
not required for cellular functions but are the by-products
of primary metabolism for the ecological and other activi-
ties of the cell. These substances increase the fitness of the
producing organisms and decrease the fitness of the sur-
rounding organism. However, some of these are poisonous
to animals, plants and microorganisms.

Studies also showed that air potato bulbils were not
toxic (25-30). However, the presence of alkaloids, oxalates
and saponins at high concentrations in yam, makes it poi-
sonous and inedible. Emphasis on the manner of cooking
this species would reduce its characteristics to be toxic.
Scientifically, the absences of these in the samples con-
tribute to their edibility and non-poisonousness.

Air potato has been known to produce a volume of
aerial bulbils and ground tubers. These tubers contain nu-
trients and secondary metabolites and are edible with
proper preparation. Thus, this study was conceptualized
based on the above background. The results of the study
served as baseline data to widen the awareness of this
resilient crop as a good source of raw material for product
development. Hence, farmers and the community must
adopt the crop for cultivation.

The main objective of this project was to develop
food products from analyzed air potatoes in Quirino,
Nueva Vizcaya and nearby provinces in the country for
cultivation and consumption. It aimed to determine the
sensory characteristics and level of acceptability of air po-
tato chips, flour, halaya, ice cream, maja and polvoron, in
terms of appearance, taste, texture, mouth feel, aroma
and general acceptability.

Materials and Methods

This study used descriptive research. It described the pre-
sent status of the sensory characteristics and acceptability
of air potato products. Some of the data used were based
on the results of interviews with the individuals who had
encountered air potato as an underutilized backyard crop
and the documented laboratory analyses found in the In-
troduction part, paragraphs 2-4 supported by published
research. There was a need to use this information as it
was a localized material within the locale of the study and
even in other parts of the Philippines. The conceptual pro-
cess and determination of results is given in Fig. 1. The
images of the raw material is also provided (Fig. 3).

Re-
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Fig. 1. Conceptual process of the study
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Fig. 2. General flowchart of procedure for each product
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The samples were gathered from Nueva Vizcaya and Quiri-
no. The product development procedures were conducted
at the College of Agriculture, Forestry and Engineering,
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Fig. 3. Images of air potato, D. bulbifera L. bulbils
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Chemistry Laboratory, Diffun, Quirino. It was done within
the bounds of the protocols of sensory analyses.

Research Instrument

A researcher-made questionnaire was used as the instru-
ment for gathering the data needed. The data were ana-
lyzed using the Hedonic scale, frequency count and mean.

Data Gathering Procedure and Analyses

The respondents were students and faculty members from
the different departments of the college. Among the 171
evaluators, there were professional and trained food tast-
ers. The following considerations were followed for the
selection of an evaluator.

Prior to evaluation, the taster a) must not be a
smoker; b) must not be chewing for at least 2 hrs; ¢) must
not have artificial teeth, and d) must not be using per-
fumes and smelling spicy ingredients. It was ensured that
the principles of sensory evaluation for food were fol-
lowed. The panel of tasters underwent a short briefing
about the research prior to evaluation. The general
flowchart of the procedure for the development of each
productis given in Fig. 2.

Hedonic scale

The 9-point Hedonic scale (31) was modified and used to
determine the degree of likeness and general acceptability
of the products (Table 1).

Table 1. Hedonic Scale

Description

Scale Range

Sensory Evaluation General Acceptability

9 7.89-8.72 Like extremely Extremely acceptable

8 7.02-7.87 Like very much Accepted very much

7 6.16-7.01 Like moderately Moderately accepted

6 5.30-6.15 Like slightly Accepted slightly

Neither like nor
dislike

Neither accepted nor

5 4.44-5.29 accepted

4 3.58-4.43 Dislike slightly Slightly not accepted

3 2.72-3.57 Dislike moderately Not accepted slightly

2 1.86-2.71 Dislike very much Not accepted very much

1 1.00-1.85 Dislike extremely Extremely not accepted

The preparation and evaluation followed the proce-
dures as a) collection and classification of the bulbils in
terms of the same size and weight; b) planning for the pre-
liminary formulation of the products including the ingredi-
ents and materials needed; c) preliminary food tasting
which included the freshness of the materials, the product
developed, the evaluator's readiness and testing area; d)
main product revision, the results of treatments/variations
were the bases for the final food tasting; e) final tasting
included the final food tests to determine the sensory
characteristics and general acceptability of the products;
and f) formulation of the final food product after the anal-
yses.

Results and Discussion
Sensory Evaluation of air potato chips and flour

This part presented the data gathered in tabular and textu-
al form, the analysis and interpretation of the data were
based on the results of the evaluation. Table 2 showed the
mean distribution of the sensory characteristics and ac-
ceptability of air potato chips and flour.

It was shown that air potato chips' sensory charac-
teristics such as appearance (mean=6.95), texture(6.83),
aroma (6.56), mouth feel(6.37) and taste (6.35) were liked
moderately and accepted moderately (6.71). The light yel-
low appearance was common for chips. Its aroma was lik-
ened to freshly baked bread with a soft powdery texture.

For air potato flour, its golden brown appearance
(7.44) and smooth texture (7.07) were liked very much. Its
aroma (6.05), mouth feel (5.91) and taste (5.81) were liked
slightly because of the bitter taste and were accept-
ed moderately (6.49). This flour was used in the maja and
polvoron products also. But the mouth feel and taste left a
bitter taste which was liked the least. The bitterness of the
bulbils when not boiled was a common taste for all the air
potato yams being studied today.

Although, various types of research showed that air
potatoes are best suited for cooked applications such as
frying, sautéing and roasting it should be treated and pre-
pared like a yam. It carries a bitter flavor and slimy texture
when raw. Therefore, it is recommended to boil the bulbils
for fifteen minutes until tender to reduce their bitterness
(32).

Soaking the bulbils with brine solution for five
minutes minimize the sliminess. But did not totally remove
its bitterness. It even added to the saltiness of the product.
Because of this, it was recommended by a trained evalua-
tor not to totally soak instead just rinse with the brine to
prevent the salty after taste. Nevertheless, the bitterness
was acceptable for some evaluators.

In Florida, USA, there were some wild, uncultivated
varieties of air potato that cannot be consumed due to
their toxic nature. So, caution and research should be
taken into consideration prior to consumption. In contrast,
cultivated air potatoes, from Asia like in Japan, are popu-
lar for making Okonomiyaki, a Japanese-style pancake
that uses a variety of ingredients. Additionally, air potatoes
were added to miso soups, curry, tempura and Nimono,
which is a Japanese-style simmered dish. This can be be-
cause air potatoes stay fresh for a couple of weeks when
loosely wrapped and stored in a cool, dry and dark place.

Air potato flour’s ash content (2.51%) was highest
among wheat and cassava, in terms of fat (1.90%), fiber
(1.80%) and protein content (3.09%). It was second to
wheat; highest in calcium (52.40 ppm) and sodium (29.81
ppm); potassium (32.21ppm), second to wheat (33-36). The
flours were generally less than 2.0 ppm in Manganese and
Zinc contents. This revealed the suitability of air potato to
be an accepted ingredient for bread as composite flour (37
-48).
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Table 2. Mean distribution of the acceptability of the sensory characteristics of air potato chips and flour

Chips Flour
Treatment
App Tas Tex Mf Aro GA App Tas Tex Mf Aro GA

Z:i::maked with 6.95 6.35 6.83 6.36 6.56 6.71 744 580 7.07 591 6.05 6.45
Efi:;’aked with- 6.95 6.35 6.84 6.37 6.56 6.71 744 581 7.07 5.92 6.05 6.45
Grand Mean 6.95 6.35 6.83 6.37 6.56 6.71 7.44 5.81 7.07 5.91 6.05 6.45
Qualitative De- Like Like Like Like Like Accept Like Like Like Like Like Accept
scrintion Moder- Moder- Moder- Moder- Moder- Moder- Very Slight- Moder- Slight-  Slight- Moder-

P ately ately ately ately ately ately Much ly ately ly ly ately

Appearance—Ap, Taste - Tas, Texture - Tex, Mouth feel - MF, Aroma—Ar, General Acceptability - GA

It must be noted also that specific volume, elastici-
ty, texture, and starch digestibility in the bread depends
on the flour variety mixture. Like for chips, in different po-
tato cultivars, the moisture content, oil uptake, fracture
force and processes of blanching and frying temperature
affect its quality (49-51). AP then is another cheap and
good source for these industries.

Sensory Evaluation of air potato halaya (jam) and ice
cream

Table 3 revealed that air potatoes when made into halaya
(jam) and ice cream were liked extremely. In terms of its
taste (mean=8.37), appearance (8.23), mouth feel (8.18),

The most widely used raw materials for producing
jams and ice creams were sweet potatoes. Organoleptic
studies showed that ice cream batata products were ac-
ceptable with consistent colors. Studies showed that
sweet potatoes contained high anthocyanin compounds
by steaming (52-55). Ingredients ratio and type of stabi-
lizers affect the texture, viscosity, aroma and acceptability
of ice cream products. Fortunately, this was also true for
air potato jam and ice cream too (56).

With this regard, there were no published studies
yet regarding this type of food application of air potato as
far as the researcher was concerned at the moment of
study.

Table 3. Mean distribution of the acceptability of the sensory characteristics of air potato halaya and ice cream

Halaya Ice cream

Treatments

App Tas Tex Mf Aro GA App Tas Tex Mf Aro GA
T1
500gairpota- g5 8.37 7.91 8.18 8.11 8.23 8.30 8.491 8.35 8.40 8.27 8.39
to and 4 nes-
tle cream
T2
500gairpota- g o4 8.38 7.92 8.19 8.14 8.25 8.32 8.50 8.36 8.41 8.28 8.34
to and 3 nes-
tle cream
Grand Mean 8.23 8.37 7.91 8.18 8.12 8.24 8.31 8.49 8.35 8.40 8.28 8.39
Qualitative Like Like Like Like Like Accept Like Like Like Like Like Accept
Description Extreme-  Ex- Ex- Ex- Ex- Ex- ex- Extreme-  Extreme-  Ex- Ex- Ex-

P ly tremely tremely tremely tremely tremely  tremely ly ly tremely  tremely  tremely

Appearance—Ap, Taste - Tas, Texture - Tex, Mouth feel - MF, Aroma—Ar, General Acceptability - GA

aroma (8.12), and texture (7.91). With the change in the
amount of sweetener (cream) in treatment 2, it showed
that it was better to reduce the sweets so that the air pota-
to component would be more elaborated. Air potato when
freshly boiled was milky in texture and its sliminess and
bitter taste would be removed. Although, during the pre-
liminary preparation, AP bulbils were boiled and smashed
while in the final stage, they were boiled and ground, it
was still accepted extremely.

For the AP ice cream, the taste (8.49), mouth feel
(8.40), texture (8.35), appearance (8.31), and aroma (8.28),
were liked extremely and accepted extremely. To maintain
its best sensory characteristics then, it was recommended
that it should be kept at a temperature that would balance
all the components.

Sensory Evaluation of air maja (white pudding) and pol-
voron

Table 4 showed that air potato maja (white pudding) was
liked very much of taste (mean=7.79); mouth feel (7.70),
aroma (7.64), texture (7.30) and appearance (7.07). Since
the bulbils were boiled, the bitterness was removed and
blended evenly with the ingredients. The consistency of its
appearance and texture was attributed with the added
starch which served as a binder for all the ingredients (57).

The study also revealed that air potato polvoron
was liked extremely in terms of its golden brown appear-
ance (8.08). Its aroma (7.61), texture (7.47), taste (7.37) and
mouth feel (7.29) which blended nicely with the butter
were liked very much. Although, there was the presence of
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Table 4. Mean distribution of the acceptability of the sensory characteristics of air potato maja and polvoron

Maja Treat- Polvoron
Treatments ¢
App Tas Tex MF Aro GA ments App Tas Tex MF Aro GA
T1
T1 1
7.06 7.79 7.30 7.70 7.64 7.59 cup 8.08 7.37 1.47 7.28 7.60 7.46
5o0g cornstarch air
potato
T2
T2 P
7.08 7.80 7.30 7.70 7.64 7.59 cups 8.08 7.37 7.48 7.29 7.61 7.47
100g cornstarch air
potato
Like Like Like Like Like Accept Grand
Grand Mean Very very very very very very 8.08 7.37 7.47 7.29 7.61 7.47
Mean
Much much much much much much
Qualitative Like Like Like Like Like Accept Like Like Like Like Like Accept
Descrintion Very very very very very very ex- very very very very very
P Much much much much much much tremely much much much much much

Appearance—Ap, Taste - Tas, Texture - Tex, Mouth feel - MF, Aroma—Ar, General Acceptability - GA

a bitter end taste, it was still very much accepted. To em-
phasize the air potato content, an additional cup of AP
potato was added, as per recommendation by the evalua-
tors.

Potato flavor results from the combination of taste,
aroma and texture. Flavor precursors synthesized by the
plant are present in raw potatoes which consist mainly of
sugars, amino acids, RNA and lipids. Plant genotype, pro-
duction and storage environment influence the levels of
these compounds and the enzymes that react with them to
produce flavor compounds.

During cooking, flavor precursors react to produce
the Maillard reaction compounds that contribute to flavor.
The identification of major flavor compounds is important
for breeders to make gains in the selection of enhanced
flavors (58-59).

Because of air potato’s low dependence on external
supplies, high plasticity, resistance to pests and diseases
and high durability in stock, it has attributes to become a
plant resource that can contribute to improving the food
security of communities (60).

As to the researcher’s knowledge and time of study
was concerned, there were no published studies yet re-
garding this type of food application of air potatoes.

Conclusion

Air potato bulbil products such as halaya (jam) and ice
cream were liked and accepted extremely. While AP maja
(white pudding) and polovoron, were liked and accepted
very much. Moreover, AP chips were liked and accepted
moderately while AP flour was liked slightly and accepted
moderately. The products were evaluated according to
sensory characteristics: appearance, taste, texture, mouth
feel and aroma. As for air potato chips and flour, there
were no initially published studies as to their food applica-
tions. Further, air potato halaya, ice cream, maja and pol-
voron there were no conducted studies published yet as
far as the researcher’s knowledge was concerned up to
this time.

With the above significant findings that this crop
must be cultivated and adopted. This indigenous crop is a
rich and cheap alternative source of food nutrients for hu-
man consumption. These findings are bases for farmers'
search for alternative crops for additional income genera-
tion through product development and in its humblest
way, aid in the world’s food crisis.
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