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Abstract. Self-rising starch is a development product of self-rising flour. This product minimizes
the process of weighing salt and leavening agent, so that time for the serving process reduce.
Self-rising flour is generally made of wheat flour. Currently, due to some medical considerations,
many people cannot consume this product. Some research results, so that gluten compound in
wheat flour or wheat triggers the development of type-1 diabetes. This fact has caused Indonesia
to globally rank fifth for diabetic disease. One of the ways to overcome this problem is utilizing
the raw materials originating from Indonesia, namely tubers. Indonesia has a variety of tubers,
some of them, have not been explored. Tubers function as good sources of carbohydrates, bioactive
compounds and functional values, such as water soluble polysaccharides (WSP), diosgenin, inulin
and glycemic index. Moreover tuber increase the functional properties of the produced starch. The
tuber that has not been cultivated is the genus Dioscorea. Various tubers that are included in the
dioscorea family are uwi, gembili, gadung, tomberoso and jebubuk. They are good sources of
carbohydrates. Uwi, gembili and gadung have been cultivated by people for many years. In
contrast tomberoso and jebubuk tubers grow wildly in the forest and are only eaten by wild
animals. The starch derived from the dioscorea tubers can be used as self-rising starch because it
can function as a food developer. Moreover,it contains high carbohydrates and bio-active
compounds, so that it is healthier to consume.
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1. Introduction

Self-rising starch is a product derived from self-rising flour. The difference is in the raw
materials used; self-rising starch is form starch, while self-rising flour with raw materials is from
flour. Starch and flour are two very different raw materials even though they are made of the same
material. According to Wang et al., (2020) flour basically comes from sliced materials, such as
tubers dried at a 40°C temperature and 100 mesh sieves. Starch is made of extract materials that
have undergone a crushing process by using a blender, precipitating and drying it, successively at
the temperature of 50°C for 48 hours (Behera, 2022).

The self-rising flour arises with the main consideration of a practical and minimal
presentation process. This product has become a solution to produce various types of food, such
as cakes and cookies. Currently, many self-rising flours have increased the sale on the market.
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Therefore, more investigations on self-rising flour sholud be done. Self-rising flour is a type of
wheat flour that is widely used (Singh et al., 2017; Tejinder et al., 2015; Ma & Baik, 2018; Guo
et al., 2016; Aguirre et al., 2021; Chowdhury, 2018; Chikpah et al., 2021) in all kinds of foods
products.

However, some people can not consume gluten from wheat flour called celiac (gluten
intolerance) due to health considerations. The celiac disease includes gastrointestinal symptoms,
non-gastrointestinal symptoms, or no symptoms. The classic symptoms associated with the
gastrointestinal tract include diarrhea, steatorrhea, and weight loss due to malabsorption. A strict
gluten-free diet for life (GFD) is a solution to lead to symptom improvement and recovery
(Lebwonhl et al., 2018).

In addition, gluten has been identified as a trigger for type 1 diabetes, two diseases
continuously increase in Indonesia (Marietta et al., 2013; Slidorf et al., 2012). According to the
International Diabetes Federation (2021) approximately 19.46 million Indonesians suffer from
this disease. This number indicates an increase of 81.8% compared to that in 2019. Indonesia is
the fifth highest country with diabetes in the world (after China, India, Pakistan, and the United
States). Moreover, Indonesia is the only Southeast Asian country that is included in the top 10
countries with the most diabetes cases.

Research on self-rising flour has been carried out by (Nugraheni et al., 2017) who have
discovered functional manufacture of self-rising flour in arrowroot flour that has undergone type
3 resistant starch and then mixed with composite flour. They observe the proximate value of self-
rising flour and tested experimental animals. Therefore, there is a new idea to utilize other
carbohydrate sources from domestic potentials.

A tuber is a type of local food that is widely available in Indonesia and applicable to support
national food security. Local food ingredients are not only available in large quantities but also
have a high productivity value and good nutritional content. Therefore, increasing the contribution
of root crops as an alternative food source to meet the need for healthy food can significantly affect
food security. Tubers also have functional values, including resistant starch, inulin, anthocyanins,
glucomannans, and low glycemic index (Hatmi & Djaafar, 2014). One type of tuber that has not
been widely used is dioscorea. These tubers grow wild and are easy to cultivate. According to
Padhan et al. (2020), some of these wild species of dioscorea have better nutritional composition,
such as carbohydrates, protein, and fiber, with high minerals. Some wild dioscorea species also -
have significantly high anti-nutrient compounds, such as diosgenin, amylase, and trypsin
inhibitors. According to Purnomo et al. (2012), several types of dioscorea tubers, constitute uwi,

gembili, gadung, tomboreso, and jebubuk.
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The use of dioscorea tubers, especially in self-rising starch products, can increase economic
values. Dioscorea tubers are known broadly, and more people are interested in cultivating them
because they provide bio-active compounds and functional values. This article will discuss in more

detail self-rising flour, dioscorea tubers, and leavening agent.

2. Self-Rising Flour

Tejinder et al. (2015) define self-rising flour as flour that contains leavening agents, such
as bicarbonate, and produces CO2 when made into dough and baked due to the aeration process
and dough expansion with beneficial effects on the taste, texture, and color of the product. One of
the advantages of self-rising flour is a high ash level, and shows a high mineral level (Nugraheni,
et al., 2017). Self-rising flour provides convenience to users because it can save time and energy
to eliminate difficulties in measuring and providing the desired quality for the product (Tejinder
et al., 2015).

Self-rising flour is strongly influenced by storage conditions, therefore it must be considered
to maintain its quality which will affect the resulting product. The shelf life of self-rising flour is
three months if stored at a low temperature with acceptable microbiological quality. This flour has
different yeast but still contains calcium phosphate; moreover, it will produce higher quality
cookies, muffins, and cakes within three months of storage than fresh flour (plain flour) within 1
and 2 months of storage (Singh et al., 2017).

During the storage of self-rising flour, changes occur directly, which will affect the baking
process and rheological characteristics of the dough. During the storage, flour aging occurs
naturally (Miranda-Garcia, 2013). Due to the oxidation of flour components, including fatty acids
and proteins (Cenkowski et al., 2000). Several factors that affect flour maturation are temperature,
time, humidity, relative humidity (RH), packaging materials, and microbial activities including the

storage environment which is a pivatol factor in flour aging (Wang & Flores, 1999).

3. Dioscorea Tubers

The tubers used in this self-rising starch are a dioscorea group because they contain bio-
active compounds and functional values, so that the produced starch is more valuable. Mignouna
(2009) asserts that dioscorea tuber species are categorized as understudied and underutilized
tubers. Approximately 600 species of the dioscorea family have been identified from various
origins, both tropical and subtropical origins. In general, dioscorea is vines, (Kamaruddin et al.,
2020; Nasriyah et al., 2011) and contains about 75-84% of starch that includes small compounds,
such as proteins, vitamins, lipids, and minerals (Shajeela, 2011). The active compounds in
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dioscorea, such as steroidal sapogenins, glycans, alkaloids, tannins, and saponins, give the
characteristic of spicy and bitter tastes (Prakash et al., 2014).

The nutritional contents of dioscorea are 25% starch, 0.1-0.3% fat, and 1.3-2.8% protein so
that dioscorea potentially produces carbohydrates. Dioscorea tubers also contain inulin, which can
function as a prebiotic (Winarti et al., 2011). Inulin is a polymer of fructose units with a terminal
group of glucose. The fructose units in inulin are linked by (2-1) glycosidic bonds, so that they
cannot be digested by enzymes in the mammalian digestive systems but reach the large intestine
without undergoing structural changes; finally inulin can function as a prebiotic (Roberfroid,
2005)._Dioscorea tubers have quite high inulin, between 2.88-14.77%; the highest inulin content

is found in Dioscorea esculenta (gembili) tubers (Winarti et al., 2011).

3.1. Uwi (Dioscorea alata)

Uwi is a plant that is rich in health properties, so that it can be utilized. These tubers, apart
from being high in carbohydrates, also contain protein but are low in sugar (Lebot et al., 2006).
According to Senanayake et al. (2012), the chemical contents of uwi include carbohydrates
86.81%, protein 2.10%, lipids 0.43%, and ash 0.33%.

Hsu et al. (2006), suggest that uwi is beneficially consumed for intestinal microflora health
and provides an antioxidant. Uwi has antioxidant content equivalent to or higher than 100 g BHA
(butylhydroxyanisole) and -tocopherol (Lubag et al., 2008). Uwi starch granules have a size
distribution between 6-100 um (Peroni et al., 2006; Riley et al., 2006; Yeh et al., 2009) for this
fairly large size range, the effect of granule size on physical and chemical characteristics is
unknown. The chemistry of uwi starch, and its relationship with the functional properties of starch
have been identified (Nadia et al., 2013). Chirantika (2022) state that the shape of starch granules
from Dioscorea alata tubers is round. The fiber and resistant starch content in this tuber are 6.83%
and 4.65 g/100 g dry weight, respectively. The form of starch granules of uwi tuber under the
scanning electron microscope (SEM) is described in Figure 1.

Figure 1. Form of starch granule Discorea alata with 300X magnification using SEM
(Oliveira et al., 2021)
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3.2. Gembili (Dioscorea esculenta)

Gembili is a dioscorea tuber that is cultivated by people althought it has not been done on a
larger scale (Prabowo et al., 2014). The largest nutrient component of gembili tubers is
carbohydrates at 21.44% (Richana & Sunarti, 2004). Gembili also contains bio-active compounds
that are beneficial for health, such as water-soluble polysaccharides, dietary fiber, diosgenin and
inulin. WSP from the dioscorea group contains polysaccharides, especially glucomannan, with a
molecular weight between 200,000-2,000,000. Glucomannan is a hydrocolloid polysaccharide and
is composed of D-mannose. D-glucose units in a ratio of 1.6:1 are linked together in -1.4 bonds.
Glucomannan has some special physical properties, its development can reach 138-200% and
occurs quickly, and its starch only expands by 25% (Ha et al., 2000). The fiber and resistant starch
content of Discorea esculenta are 38.42% and 9.54% in dry weight, respectively. Fiber and
resistant starch are very beneficial for health, especially for the digestive system (Chirantika et al.,
2022).

Diosgenin is a class of natural saponins found in nuts and tubers of the dioscorea sp.
Diosgenin is a precursor of various synthetic steroids that are widely used in the pharmaceutical
industry (Raju & Rao, 2012). Previous studies, have revealed that diosgenin is absorbed through
the intestines, and regulates cholesterol, therefore it reduces the risk of heart disease, especially
lung cancer and blood cancer (Okwu & Ndu, 2006), as well as has estrogenic and anti-tumor
effects (Moalic et al., 2001).

Figure 2. Gembili starch granules at 10 um (Odeku, 2013)

Inulin can function as a soluble fiber that can reduce blood cholesterol levels (Nasar et al.,
2013). Gembili also contains oligosaccharides, namely lactulose, inulin, and raffinose by 0.231%,
2.541%, and 1.485%, respectively. Oligosaccharides can act as prebiotics and support probiotics
with an optimal prebiotic index at 24 hours of incubation time (Khasanah et al., 2019). Prabowo

et al. (2014) assert that starch from gembili tuber granules has a polygonal shape of 0.75%
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(Chirantika et al., 2022). Its size is smaller than those of tubers of canna, suweg, and coconut

sweet potatoes. The shapes of starch granules are shown in Figure 2.

3.3. Gadung (Dioscorea hispida)

Gadung contains quite high carbohydrates, about 18 grams in every 100 gram of wheat
tubers (Pambayun, 2008). The starch value of gadung tubers is 38.80% with an amylose starch
content of 8.92% while the starch granule size of gadung starch is 4.32-4.25 pm (Santoso, 2015).
Dioscorea hispida tubers contain dioscorine that can be poisonous to humans if consumed; the
symptoms range from vomit, nausea, stomach pain, and health complications (Gunawan et al.,
2019). Dioscorine is an alkaloid compound that is soluble in deep water and has the molecular
formula of Ci3H1902N. The toxic content in gadung must be removed before being consumed
(Irmayadani et al., 2019). Dioscorea hispida tubers are natural fibers with abundant starch sources
as well as contain it contain lignin, cellulose, hemicellulose, and fiber (Hamid et al., 2019). The
amount of dioscorine toxic in Dioscorea hispida can be reduced by immersion in sodium chloride
or distilled water (Kresnadipayana & Waty, 2019).

Dioscorin is a protein found in the tubers of tropical plants from the family of dioscorea spp.
Dioscorin functions as a protein reserve in yam tubers (Hou et al., 1999). Diosgenin is a major
precursor in the production of synthetic steroids in the pharmaceutical industry. The biological
activities of diosgenin, other steroidal saponins, and alkaloids have been tested in vitro. The anti-
cancer bio-activity of diosgenin is related to the presence of hetero-sugar bonds and 5.6-double
bonds in its structure. The structural conformations at C-5 and C-25 carbon atoms also play an
important role in the biological activity of diosgenin (Raju & Rao, 2012). The shape of gadung

starch granules is shown in Figure 3.

Figure 3. The shape of gadung starch granules with 1000X magnification
(Santoso et al., 2015)
3.4. Tomberoso (Dioscorea pentaphylla L.)
Discorea pentaphylla contains a lot of carbohydrates (85.65%) and little fat (0.03%) with no

fiber. This tuber has high carbohydrates of lower nitrogen, which indicates that it is pure and
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quality starch (Sharlina et al., 2017). According to Lazim et al. (2021), the gelatinization
temperature of starch from tomberoso tubers is 81.04 £ 0.02 °C, and gelatinization will not occur
below 76 °C. This type of tuber does not contain toxicity, so that it can be an excellent raw
material for various industries. The amylose contents in tomberoso starch are 64.10 + 1.15% and
amylopectin 35.90 £ 1.15%. The crystallization degree of tomberoso tubers is 32.90 + 2.59%. The
starch granule shape of Dioscorea pentaphylla tubers is oval which represents 1.89 + 0.44% of its
starch content. Tomberoso tuber is a type of tuber that grows wild in the forest and is rarely used
or consumed, so that it is mostly eaten by wild animals (Maneenoon et al., 2008). The flesh of the
tomberoso tuber is yellowish-white and yellowish. Tomberoso tubers are a source of carbohydrates
and are used as a substitute for corn and sago. It, however, must be noted that before being
consumed, tomberoso must be processed first to neutralize the cyanide acid (Purnomo et al., 2012).

The shape of the tomeroso tuber granules is shown in Figure 4 below.

Figure 4. The form of starch granules from Discorea pentaphylla tubers
(Lazim et al., 2021)

2.5 Jebubuk (Discorea numularia)

Purnomo et al., (2012), describe jebubuk tuber as a type of tuber that grows wild in the
forest and has multiple shapes. The powder of jebubuk tuber is a source of carbohydrates and is
effectively used as a medicine. Jebubuk tuber tastes a bit bitter. The chemical content of jebubuk
tubers includes water 71.9%, energy 443 KJ, proteins 2.04%, vitamin A 17 ug, and Zn 0.5 mg
(French, 2006). The percentage of dry matter is quite high, at 33.11% and the starch content is
82.81% (Lebot et al., 2016). The grain of Dioscorea nummularia tuber starch is triangular, but
sometimes oblong to ovoid, with a width-length ratio of 0.6 to 45 mm (Fullagar et al., 2006).
(Figure 5)
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Figure 5. Starch grains from Discorea numularia with a magnification bar scale : 20 m
(Fullagar et al., 2006)

4. Leavening agents

The leavening agents used in self-rising flour are in the form of chemical yeast, and
bicarbonate, which are very useful in the baking process. Arepally et al., (2020), explain that gas
will be produced when leavening agents are used in food. This gas is useful for development and
will affect the texture of the product during combustion. Some of the widely used chemical
leavening agents are baking powder (a mixture of sodium bicarbonate and acid), sodium
pyrophosphate, sodium bicarbonate (NaHCOs3), and ammonium bicarbonate (NHsHCQOs3). The
sodium bicarbonate dissolves and reacts with the acidulant in the dough and produces CO: as
shown in Equation 1.

2NaHCOs3 + H+ — Na+ + CO2 + H20 1)

The timing of CO2to release is pivotal in the establishment of a uniform cell structure. When
heated, the COz is released and expands, while the volume will increase and produce the desired
texture resulting in high quality baked goods. Some carbon dioxide carriers are used in baked
goods. The three bicarbonates used as yeast bases are sodium bicarbonate (NaHCO3), potassium
bicarbonate (KHCO3), and ammonium bicarbonate (NHsHCO3). Potassium and calcium carbonate
(K2COs and CaCOg) are also very useful (Brose & Becker, 2001).

In general, chemical yeast is considered as a process that introduces CO2 to a dough CO:2
expands when heated. During the baking process, with the action of saturated steam from water
and hot air. Ammonia gas is also generated outside of carbon dioxide gas, which is important in
the development of the dough during the baking process as it has been introduced early during the
mixing process. There are two basic types of chemical yeast decomposition and chemical
neutralization. In the decomposition, the chemical leavening agent is broken down in water or high
temperatures and acquires a site to provide yeast gas in the system. In a neutralization system, the
bicarbonate chemical is balanced in an acid, such as calcium phosphoric acid. The combination of

yeast acids such as calcium phosphoric acid with bicarbonate chemicals, is very important, to
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determine the rate and reaction rates for optimal yeast effects. Acidic calcium phosphoric acid acts
quickly if it is reacted with bicarbonate. The acidic calcium phosphoric acid results in the release
of 80% of yeast carbon dioxide gas during the dough handling and proofing (Lajoie & Thomas,
1991).

Brose & Becker (2001) also report that different chemical leavening agents improve product
quality. The combination of different bicarbonates and acids, with different acid levels, releases
gases from different yeast, and it is suitable for bakery products. Product attributes, such as color,
taste, texture, and overall acceptability, are affected by the reaction of the leavening agents, acid
and flour components. The choice of bicarbonate and the acid content can affect the physical and
chemical characteristics of the product (Lajoie & Thomas, 1991; Lajoie & Thomas, 1994).

5. Conclusion

Self-rising starch is starch that has been added with a developer and salt. It can be used for
various food products to reduce the use of flour. Dioscorea is one of the tubers that can be used in
the production of self-rising starch and provides more health benefits when consumed. In addition
to being a source of carbohydrates, dioscorea contains bio-active compounds that healthier to
consume. The bio-active compounds include water-soluble polysaccharides (WSP), low glycemic
index, dioscorin, diosgenin, and inulin. The use of a leavening agent in self-rising starch will aid
in the development of the product through a heating process. The leavening agents that can be used
as food product developers are sodium bicarbonate, potassium bicarbonate, ammonium

bicarbonate, potassium, and calcium carbonate.

References

Aguirre, A. R., Cardenas, D. D. F., Wong, B. R., Villa, G. A., Sandoval, S. J. J., Flores, H. E. M.,
& Robles, J. F. P. (2021). Effect of Nixtamalization with Ca(OH)2, CaCl2, and CaCO3 on
The Protein Secondary Structure, Rheological, and Textural Properties of Soft Wheat Flour
Doughs. Journal of Cereal Science. https://doi.org/10.1016/j.jcs.2021.103271

Arepally, D., Reddy, R.S., Gosmawi, T.K., & Datta, A.K. (2020). Biscuit : A Review. LWT .
Vol 131. https://doi.org/10.1016/j.Iwt.2020.109726

Behera, L., Mohanta, M., & Thirugnanam, A. (2022). Intensification of Yam-Starch Based
Biodegradable Bioplastic Film with Bentonite for Food Packaging Application. Journal
Environmental Technology & Innovation. 25. https://doi.org/10.1016/j.eti.2021.102180

Brose E. & Becker G. (2001). Chemical Leavening Agents. Chemische Fabrik Budenheim Rudolf
A. Oetker. Budenheim: Germany.

Cenkowski, S., Dexter, J. E. & Scanlon, M. G. (2000). Mechanical Compaction of Flour: The
Effect of Storage Temperature on Dough Rheological Properties. Canadian Agriculture.
Enggineering., 42 (1): 33-41. https://library.csbe-scgab.ca/docs/journal/42/42_1 33 ocr.pdf

Chikpah, S. K., Korese, J. K., Hensel, O., Sturm, B., & Pawelzik, E. (2021). Rheo logical
Properties of Dough and Bread Quality Characteristics as Influenced by The Proportion of
Wheat Flour Substitution with Orange-Fleshed Sweet Potato Flour and Baking Conditions.
LWT - Food Science and Technology 147. https://doi.org/10.1016/j.lwt.2021.111515

Harni et al. 200
JAAST 6(2): 192-204 (2022)


https://doi.org/10.1016/j.jcs.2021.103271
https://doi.org/10.1016/j.lwt.2020.109726
https://doi.org/10.1016/j.eti.2021.102180
https://library.csbe-scgab.ca/docs/journal/42/42_1_33_ocr.pdf
https://doi.org/10.1016/j.lwt.2021.111515

Chiranthika, N. N. G., Chandrasekara, A., & Gunathilake, K. D. P. P. (2022). Physicochemical
Characterization of Flours and Starches Derived from Selected Underutilized Roots and
Tuber Crops Grown In Sri Lanka. Journal Food Hydrocolloids. Volume 124, Part A.
https://doi.org/10.1016/j.foodhyd.2021.107272

Chowdhury, R. (2018). Flour - The Integral Part of Balance Diet-Exploratory Study on Cereals
Products. International Journal of Engineering and Management Research. 8 (3): 208-214.

https://www.ijemr.net/DOC/FlourThelntegralPartOfBalanceDietExploratoryStudyOnCerealsPro
ducts.pdf

Fullagar, R., Field, J., Denham,T., & Lentfer, C. (2006). Early and mid holocene tool-use and
processing of taro (Colocasia esculenta) and yam (Dioscorea sp.) and other plants at Kuk
Swamp in the highlands of Papua New Guinea. Journal of Archaeological Science 33 (5):
595-614.

https://www.researchgate.net/publication/223660093 Early and_mid_Holocene tooluse _and pr
ocessing_of taro_Colocasia_esculenta_yam_Dioscorea_sp_and_other_plants_at Kuk_Sw
amp_in_the_highlands_of Papua_New_ Guinea

French, B. R. (2006). Food plants of Papua New Guinea. A compendium. Revised edition.
Australia Pasific Science Foudation. 38 West St., Burnie. Tasmania 7320. Australia.
https://www.echocommunity.org/id/resources/a585517¢-260f-47e5-871b-8a020f125e7e

Gunawan, S., Aparamarta, H. W., Anindita, B. P., & Antari, A. T. (2019). “Effect of Fermentation
Time on The Quality of Modified Gadung Flour from Gadung Tuber (Dioscorea
hispida Dennst.),” in: Broad Exposure to Science and Technology 2019, Bali, Indonesia.
https://doi.org/ 10.1088/1757-899X/673/1/012002

Guo, X., X., Hu, W., Liu, Y., Sun, S.Q., Gu, D.C., He, H., Xu, C.H., & Wang, X., C. (2016).
Rapid Determination and Chemical Change Tracking of Benzoyl Peroxide in Wheat Flour
by Multi-Step Ir Macro-Fingerprinting.  Spectrochimica Acta Part A: Molecular and
Biomelecular Sprectroscopy. https://doi.org/:10.1016/j.saa.2015.10.017

Ha, M. A., Jarvis, M. C., & Man, J. I. (2000). A Definition for Dietary Fiber. European Journal
of Clinical Nutrition. 54 (12): 861-864. https://doi.org/10.1038/sj.ejcn.1601109

Hamid, Z. A. A,, Idris, M. H. M., Arzami, N. A. A. B., & Ramle, S. F. M. (2019). Investigation
on the chemical composition of Discorea hispida dennst (Ubi Gadong),” AIP Conf.
Proc. 2068. https://doi.org/ 10.1063/1.5089340

Hatmi, R. U., & Djaafaar, T.F. (2014). Keberagaman Umbi-umbian sebagai Bahan Pangan
Fungsional. Prosiding Seminar Hasil Penelitian Tanaman Aneka Kacang dan Umbi. Balai
Pengkajian Teknologi Pertanian. Yogyakarta. pp 950-960. https://adoc.pub/keberagaman-
umbi-umbian-sebagai-panganfungsional.html

Hou, W. C,, Liu, J. S., Chen, H. J., Chen, T. E., Chang, C. F. & Lin, Y. H. (1999). Dioscorin, The
Major Tuber Storage Protein of Yam (Nioscoreabatntas decne) with Carbonic an- Hydrase
and Trypsin Inhibitor Activities. Journal of Agriculture and Food Chemical. 47(5): 2168-
2172. https://doi.org/10.1016/S0168-9452(99)00152-1

Hsu C. C., Huang, Y. C,, Yin, M. C., & Lin, S. J. (2006). Effect of Yam (Dioscorea alata
compared to Dioscorea japonica) on Gastrointestinal Function and Antioxidant Activity in
Mice. Journal of Food Science. 71(7): 513-516.  https://doi.org/10.1111/j.1750-
3841.2006.00113.x

International Diabetes Federation. (16 November 2021). Call for Data for The IDF.
https://idf.org

Irmayadani, Yopi, Febriani, & Ighbalsyah, T. (2019). “Preliminary Study of Bioethanol
Production by Saccharomyces cerevisiae BTCC12 Utilizing Hydrolysis Products
of Dioscorea hispida Tubers. 10P Conference Series Earth and Environmental Science.
364 (1): 012004. https://doi.org/ 10.1088/1755-1315/364/1/012004

Kamaruddin, Z. H., Sapuan, S. M., Yusoff, M. Z. M., & Jumaidin, R. (2020). Rapid Detection and
Identification of Dioscorine Compounds in Dioscorea hispida Tuber Plants by LC-ESI-MS.

Harni et al. 201
JAAST 6(2): 192-204 (2022)


https://doi.org/10.1016/j.foodhyd.2021.107272
https://www.ijemr.net/DOC/FlourTheIntegralPartOfBalanceDietExploratoryStudyOnCerealsProducts.pdf
https://www.ijemr.net/DOC/FlourTheIntegralPartOfBalanceDietExploratoryStudyOnCerealsProducts.pdf
https://www.researchgate.net/publication/223660093_Early_and_mid_Holocene_tooluse_and_processing_of_taro_Colocasia_esculenta_yam_Dioscorea_sp_and_other_plants_at_Kuk_Swamp_in_the_highlands_of_Papua_New_Guinea
https://www.researchgate.net/publication/223660093_Early_and_mid_Holocene_tooluse_and_processing_of_taro_Colocasia_esculenta_yam_Dioscorea_sp_and_other_plants_at_Kuk_Swamp_in_the_highlands_of_Papua_New_Guinea
https://www.researchgate.net/publication/223660093_Early_and_mid_Holocene_tooluse_and_processing_of_taro_Colocasia_esculenta_yam_Dioscorea_sp_and_other_plants_at_Kuk_Swamp_in_the_highlands_of_Papua_New_Guinea
https://www.echocommunity.org/id/resources/a585517c-260f-47e5-871b-8a020f125e7e
https://doi.org/:10.1016/j.saa.2015.10.017
https://doi.org/10.1038/sj.ejcn.1601109
https://adoc.pub/keberagaman-umbi-umbian-sebagai-panganfungsional.html
https://adoc.pub/keberagaman-umbi-umbian-sebagai-panganfungsional.html
https://doi.org/10.1016/S0168-9452(99)00152-1
https://doi.org/10.1111/j.1750-3841.2006.00113.x
https://doi.org/10.1111/j.1750-3841.2006.00113.x
https://idf.org/

BioResources.  15(3): 5999-6011. https://bioresources.cnr.ncsu.edu/resources/rapid-
detection-and-identification-of-dioscorine-compounds-in-dioscorea-hispida-tuber-plants-
by-Ic-esi-ms/

Khasanah, Y., Nurhayati, R., Miftakhussholihah, Btari, S., & Ratnaningrum, E. (2019). Isolation
Oligosaccharides from Gembili (Dioscorea esculenta) as Prebiotics. IOP Conference Series
: Materials Science and Engineering. 633 (012006). https://doi.org/10.1088/1757-
899X/633/1/012006

Kresnadipayana, D., & Waty, H. (2019) “The Concentration of NaCl Soaking to Decreasing
Cyanide Levels in Gadung (Dioscorea hispida Dennst),” Jurnal  Teknologi
Laboratorium. 8(1), 36-40 DOI: 10.29238/teknolabjournal.v8i1.156

Lajoie, M. S., & Thomas, M. C. (1994). Sodium Bicorbonate Particle Size and Neutralization in
Sponge — Dough System. Cereal Foods World. 39 (9). pp 684-87.
http://pascalfrancis.inist.fr/vibad/index.php?action=getRecordDetail &idt=3318527

Lajoie, M. S., & Thomas, M. C. (1991). Versatility of Bicarbonate Leavening Bases. Cereal
Foods World. 36(5), 420-423. http://pascal-
francis.inist.fr/vibad/index.php?action=getRecordDetail &idt=5392330

Lazim, A. M., Sharlina, M. S. E., Azfaraliff, A., Yaacob, W. A,, Lim, S. J., Fazry, S., Mohammad,
M., & Abdullah, N. H. (2021). Structure, Physicochemical and Toxicity Properties of
Underused Malaysian Native Tuber’s Starch (Dioscorea Pentaphylla). Journal of King
Saud University-Science. 33 (6). https://doi.org/10.1016/j.jksus.2021.101501

Lebot, V., Malapa, R., & Abraham, K. (2016). The Pacific Yam (Dioscorea nummularia Lam.),
an Under-Exploited Tuber Crop from Melanesia. Genetic Resources and Crop Evolution.
64: 217-235. https://link.springer.com/article/10.1007/s10722-016-0475-z

Lebot, V., Malapa, R., Molisale, T & Marchand, J. L. (2006). Physico-Chemical Characterisation
of Yam (Dioscorea alata L.) Tubers from Vanuatu. Genetic Resources and Crop Evolution.
53 (6): 1199-1208. http://dx.doi.org/10.1007/s10722-005-2013-2

Lebwohl, M. D. B., Sanders, M. D. D. S., & Green, M. D. P. H. R. (2018). Coeliac Disease. The
Lancet. (391) 10115, 70-81. https://doi.org/10.1016/S0140-6736(17)31796-8

Lubag, A. J. M., Laurena, A. C., & Mendoza, E. M. T. (2008). Antioxidants of Purple and White
Greater Yam (Dioscorea alata L.) Varieties from the Philippines. Philippine Journal of
Science. 137 (1): 61-67.
https://philjournalsci.dost.gov.ph/images/pdf/pjs_pdf/vol137nol/pdfs/Antioxidants_of Pur
ple_and_Whte_Greater_Yam.pdf

Ma, F., & Baik, B. K. (2018). Soft Wheat Quality Characteristics Required for Making Baking
Powder Biscuits. Journal of Cereal Scince. https://doi.org/ 10.1016/j.jcs.2017.10.016

Maneenoon, K., Sirirugsa, P & Sridith, K. (2008). Ethnobotany of Dioscorea L. (Dioscoreaceae),
a Major Food Plant of The Sakai Tribe at Banthad Range, Peninsular Thailand. Journal of
Plants, People and Applied Research. 6: 385-394. http://dx.doi.org/10.17348/era.6.0.385-
394

Marietta, E. V., Gomez, A. M., Yeoman, C., Tilahun, A. Y., & Clark, C. R., etal. (2013). Low
Incidence of Spontaneous Type 1 Diabetes in Non-Obese Diabetic Mice Raised on Gluten-
Free Diets Is Associated with Changes in the Intestinal Microbiome. PloS ONE, 8 (11). pp
1-9. http://dx.doi.org/10.1371/journal.pone.0078687

Mignouna, H. D., Abang, M. M., Asiedu, R. & Geeta, R. (2009). True Yams (Dioscorea): A
Biological and Evolutionary Link Between Eudicots and Grasses. Cold Spring Harbor
Protocols. 11 : 1-7. http://dx.doi.org/10.1101/pdb.emo0136

Miranda-Garcia, O. (2013). The Storage of Grain and Aging of Flour, and Their Effects on Flour
Functionality. Undergraduate Thesis, Oregon State University.
file://IC:/Users/ASUS/Downloads/miranda_garciaThesis_FINAL.pdf

Moalic S., Liagre, B., Corbiere, C., Bianchi, A., Dauca, M., Bordji, K., & Beneytout, J. L. (2001).
A Plant Steroid, Diosgenin Induces Apoptosis, Cell Cycle Arrest and Cox Activity in

Harni et al. 202
JAAST 6(2): 192-204 (2022)


https://bioresources.cnr.ncsu.edu/resources/rapid-detection-and-identification-of-dioscorine-compounds-in-dioscorea-hispida-tuber-plants-by-lc-esi-ms/
https://bioresources.cnr.ncsu.edu/resources/rapid-detection-and-identification-of-dioscorine-compounds-in-dioscorea-hispida-tuber-plants-by-lc-esi-ms/
https://bioresources.cnr.ncsu.edu/resources/rapid-detection-and-identification-of-dioscorine-compounds-in-dioscorea-hispida-tuber-plants-by-lc-esi-ms/
http://pascalfrancis.inist.fr/vibad/index.php?action=getRecordDetail&idt=3318527
http://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=5392330
http://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=5392330
https://doi.org/10.1016/j.jksus.2021.101501
https://link.springer.com/article/10.1007/s10722-016-0475-z
http://dx.doi.org/10.1007/s10722-005-2013-2
https://doi.org/10.1016/S0140-6736(17)31796-8
https://philjournalsci.dost.gov.ph/images/pdf/pjs_pdf/vol137no1/pdfs/Antioxidants_of_Purple_and_Whte_Greater_Yam.pdf
https://philjournalsci.dost.gov.ph/images/pdf/pjs_pdf/vol137no1/pdfs/Antioxidants_of_Purple_and_Whte_Greater_Yam.pdf
http://dx.doi.org/10.17348/era.6.0.385-394
http://dx.doi.org/10.17348/era.6.0.385-394
http://dx.doi.org/10.1371/journal.pone.0078687
http://dx.doi.org/10.1101/pdb.emo136
file:///C:/Users/ASUS/Downloads/miranda_garciaThesis_FINAL.pdf

Osteosarcoma Cells. FEBS Lett, 506 (3): 225-230. https://doi.org/10.1016/s0014-
5793(01)02924-6

Nadia, L, Wirakartakusumah, M. A., Andarwulan, N., & Purnomo, E. H. (2013). Karakterisasi
Sifat Fisikokimia dan Fungsional Fraksi Pati Uwi Ungu
(Dioscorea alata). Penelitian  Gizi dan Makanan. 36 (2): 91-102.
https://dx.doi.org/10.22435/pgm.v36i2.3994.91-102

Nasar, E. S., Ismail, M. G., Damarawi, A. M. E., & Din, A. A. E. (2013). Effect of Inulin on
Metabolic Changes Produced by Fructose Rich Diet. Life Science Journal. 10 (2): 1807-
1814. http://www.lifesciencesite.com/Isj/life1002/255 18546life1002_1807 1814.pdf

Nasriyah, M., Athigah, M. Y. N., Amin, H. S., Norhayati, N., Azwar, A. W. M & Kbhairil, M.
(2011). Ethnobotany and Distribution of Wild Edible Tubers in Pulau Redang and Nearby
Islands of Terengganu, Malaysia. World Academy of Science, Engineering and Technology
: 60: 1832-183.
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.310.1839&rep=repl&type=pdf

Nugraheni, M., Lastariwati, B., & Purwanti, S. (2017). Proximate and Chemical Analysis of
Gluten-free Enriched, Resistant Starch Type 3 from Maranta arundinacea Flour and it’s
Potential as a Functional Food. Pakistan Journal of Nutrition. 16 (5): 332-330.
https://doi.org/10.3923/pjn.2017.322.330

Odeku, O. A. (2013). Potentials of tropical starches as pharmaceutical excipients: A review.
Starch/Sta"rke 2013, 65, 89-106. https://doi.org/10.1002/star.201200076

Okwu, D. E. & Ndu, C. U. (2006). Evaluation of The Phytonutrients, Mineral and Vitamin
Contents of Some Varieties of Yam (Dioscorea sp.). International Journal of Molecular
Medicine and Advance Science. 2 (2): 199-203.
https://www.medwelljournals.com/abstract/?doi=ijmmas.2006.199.203

Oliveira, A.R., Ribeiro, A.E.C., Gondim, I.C., Santos, E.A.D., Oliveira, A.R.D., Coutinho,
G.S.M., Junior, M,S.S., & Caliari, M. (2021). Isolation and characterization of yam
(Discore alata) strach from Brazil. Journal LWT. 149.
https://doi.org/10.1016/jIwt.2021.111843

Padhan, B., Biswas, M., & Panda, D. (2020). Nutritional, Anti-Nutritional and Physico-
Functional Properties of Wild Edible Yam (Dioscorea spp.) Tubers from Koraput, India.
Food Bioscience. 34. https://doi.org/10.1016/j.fbi0.2020.100527

Pambayun, R. (2008). Kiat Sukses Teknologi Pengolahan
Umbi Gadung. Penerbit Ardana Media, Yogyakarta.
https://onesearch.id/Author/Home?author=RINDIT+Pambayun

Peroni, F. H. G., Rocha, T. S., & Franco, C. M. L. (2006). Some Structural and Physicochemical
Characteristics of Tuber and Root Starches. Food Science Technology International. 12 (6):
505-513. https://doi.org/10.1177%2F1082013206073045

Prabowo, A. Y., Estiasih, T., & Purwatiningrum, I. (2014). Umbi Gembili (Dioscorea esculenta
L.) sebagai Bahan Pangan Mengandung Senyawa Bioaktif : Kajian Pustaka. Jurnal Pangan
dan Agroindustri. 2 (3) : 129-135. https://jpa.ub.ac.id/index.php/jpa/article/view/60

Prakash, G., Hosetti, B. B., & Dhananjaya, B. L. (2014). Antimutagenic Effect of Dioscorea
pentaphylla on Genotoxic Effect Induced by Methyl Methanesulfonate in The Drosophila
Wing Spot Test. Toxicol International. 21(3): 258-263. https://doi.org/10.4103%2F0971-
6580.155341

Purnomo, Daryono, B. S., Rugayah, & Sumardi, I. (2012). Studi Etnobotani Dioscorea Spp.
(Dioscoreaceae) dan Kearifan Budaya Lokal Masyarakat di Sekitar Hutan Wonosadi
Gunung Kidul Yogyakarta. Jurnal Natur Indonesia 14 (3): 191-198.
https://natur.ejournal.unri.ac.id/index.php/JN/article/view/837/0

Raju, J., & Rao, C. V. (2012). Diosgenin, a Steroid Saponin Constituent of
Yams and Fenugreek: Emerging Evidence for Applications in Medicine. Toxicology
Research Division, Bureau of Chemical Safety, Health Products and Food Branch, Health

Harni et al. 203
JAAST 6(2): 192-204 (2022)


https://doi.org/10.1016/s0014-5793(01)02924-6
https://doi.org/10.1016/s0014-5793(01)02924-6
https://dx.doi.org/10.22435/pgm.v36i2.3994.91-102
http://www.lifesciencesite.com/lsj/life1002/255_18546life1002_1807_1814.pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.310.1839&rep=rep1&type=pdf
https://doi.org/10.3923/pjn.2017.322.330
https://www.medwelljournals.com/abstract/?doi=ijmmas.2006.199.203
https://doi.org/10.1016/jlwt.2021.111843
https://doi.org/10.1016/j.fbio.2020.100527
https://onesearch.id/Author/Home?author=RINDIT+Pambayun
https://doi.org/10.1177%2F1082013206073045
https://jpa.ub.ac.id/index.php/jpa/article/view/60
https://dx.doi.org/10.4103%2F0971-6580.155341
https://dx.doi.org/10.4103%2F0971-6580.155341
https://natur.ejournal.unri.ac.id/index.php/JN/article/view/837/0

Canada, Department of Medicine, Hematology-Oncology Section, University of Oklahoma
Health Sciences Center USA. https://doi.org/10.5772/26700

Richana, N., & Sunarti, T. C. (2004). Karakterisasi Sifat Fisikokimia Tepung Umbi dan Tepung
Pati dari Umbi Ganyong, Suweg, Ubi Kelapa dan Gembili. Jurnal Pascapanen. 1 (1) : 29-
37. https://doi.org/10.21082/jpasca.v1inl.2004.29-37

Riley, C. K., Wheatley, A. O., & Asemota, H. N. (2006). Isolation and Characterization of
Starches from Eight Dioscorea alata Cultivars Grown in Jamaica. African Journal of
Biotechnology. 5 17 : 1528-1536.
https://www.researchgate.net/publication/27797564 _Isolation_and_Characterization_of St
arches_from_eight_Dioscorea_alata_cultivars_grown_in_Jamaica

Roberfroid, M. B. (2005). Introducing Inulin-Type Fructans. British Journal of Nutrition. 93: S(1)
: $13-S25. https://doi.org/10.1079/BJN20041350

Santoso, B., Pratama, F., Hamzah, B., & Pambayun, R. (2015). Karakteristik Fisik dan Kimia
Pati Ganyong dan Gadung Termodifikasi Metode Ikatan Silang. Jurnal Agritech. 35(3) :
273-279. https://doi.org/10.22146/agritech.9337

Senanayake, I., Dissanayake, D. M. D. O. K., & Puswewala, U. G. A. (2012). Analysis of The
Abundance of Abandoned Tanks in Hambantota District, Sri Lanka using GIS Techniques.
Egyptian Journal of Remote Sensing and Space. 15 (2) : 143-150.
https://doi.org/10.1016/j.ejrs.2012.07.001

Shajeela, P. S., Mohan, V. R., Jesudas, L. L., & Soris, P. T. (2011). Nutritional and Antinutritional
Evaluation of Wild Yam (Dioscorea spp.). Trop. Subtrop. Agroecosyst. 14, 723-730.
https://www.scielo.org.mx/pdf/tsa/v14n2/v14n2a30.pdf

Sharlina, M. S., Yaacob, W. A., Lazim, A. M., Fazry, S., Lim, S. J., Abdullah, S., Noordin, A., &
Kumaran, M. (2017). Physicochemical Properties of Starch from Dioscorea pyrifolia tubers.
Food Chemistry. 220 : 225-232. https://doi.org/10.1016/j.foodchem.2016.09.196

Singh, T., Singh, A., Singh, B., & Sharma, S. (2017). Effect of Storage Conditions on Product
Characteristics and Microbiological Quality of Self Rising Flour. International Journal of
Current  Microbiology and Applied Sciences. 6 () 561-574.
https://doi.org/10.20546/ijcmas.2017.605.065

Slidorf, S. M, Fredheim, S., Svensson, J., & Buschard, K. (2012). Remission Without Insulin
Therapy on Gluten-Free Diet in a 6-Year Old Boy with Type 1 Diabetes Mellitus. BMJ Case
reports. Ber 0220125878. http://doi.org/10.1136/bcr.02.2012.5878

Tejinder, S., Hanuman, B., Savita, S & Baljit, S. (2015). Formulation and Standardization of
Self Rising Flour as a Convenience Food Article for Preparation of High Quality Cookies.
Research Journal of Agriculture and Forestry Sciences. 3(2) : 59
http://www.isca.infAGRI_FORESTRY/Archive/v3/i2/2.1ISCA-RIJAFS-2014-056.pdf

Wang, H., Yang, Q., Gao, L., Gong, X., Qu, Y., & Feng, B. (2020). Functional and
Physicochemical Properties of Flours and Starches from
Different Tuber Crops. International Journal of Biological Macromolecules. Vol 148 : 324-
332. https://doi.org/10.1016/j.ijbiomac.2020.01.146

Wang, L. F. & Flores, R. A. (1999). The Effect of Storage on Flour Quality and Baking
Performance. Food Reviews International., 15 (2): 215-234.
https://doi.org/10.1080/87559129909541187

Winarti, S., Harmayani, E. & Nurismanto, R. (2011). Karakteristik dan Profil Inulin Beberapa
Jenis  Uwi (Dioscorea app.). Jurnal  Agritech. 31 (4): 378-383.
https://doi.org/10.22146/agritech.9647

Yeh, A. -1, Chan, T. -Y., & Chuang, G. C. -C. (2009). Effect of Water Content and Mucilage on
Physicochemical Characteristic of Yam (Dioscorea alata ) Starch. Journal of Food
Engineering. 95 (1): 106-114. https://doi.org/10.1016/j.jfoodeng.2009.04.014

Harni et al. 204
JAAST 6(2): 192-204 (2022)


http://dx.doi.org/
http://dx.doi.org/10.21082/jpasca.v1n1.2004.29-37
https://www.researchgate.net/publication/27797564_Isolation_and_Characterization_of_Starches_from_eight_Dioscorea_alata_cultivars_grown_in_Jamaica
https://www.researchgate.net/publication/27797564_Isolation_and_Characterization_of_Starches_from_eight_Dioscorea_alata_cultivars_grown_in_Jamaica
https://doi.org/10.1079/BJN20041350
https://doi.org/10.22146/agritech.9337
http://doi.org/10.1016/j.ejrs.2012.07.001
http://doi.org/10.1016/j.ejrs.2012.07.001
https://www.scielo.org.mx/pdf/tsa/v14n2/v14n2a30.pdf
https://doi.org/10.1016/j.foodchem.2016.09.196
https://doi.org/10.20546/ijcmas.2017.605.065
http://www.isca.in/AGRI_FORESTRY/Archive/v3/i2/2.ISCA-RJAFS-2014-056.pdf
https://doi.org/10.1016/j.ijbiomac.2020.01.146
https://doi.org/10.1080/87559129909541187
https://doi.org/10.22146/agritech.9647
https://doi.org/10.1016/j.jfoodeng.2009.04.014

	Chiranthika, N. N. G., Chandrasekara, A., & Gunathilake, K. D. P. P. (2022). Physicochemical Characterization of Flours and Starches Derived from Selected Underutilized Roots and Tuber Crops Grown In Sri Lanka.  Journal Food Hydrocolloids.  Volume 124...
	Lazim, A. M., Sharlina, M. S. E., Azfaraliff, A., Yaacob, W. A., Lim, S. J., Fazry, S., Mohammad, M., & Abdullah, N. H.  (2021). Structure, Physicochemical and Toxicity Properties of Underused Malaysian Native Tuber’s Starch (Dioscorea Pentaphylla).  ...
	Lebot, V., Malapa, R., & Abraham, K.  (2016).  The Pacific Yam (Dioscorea nummularia  Lam.), an Under-Exploited Tuber Crop from Melanesia.  Genetic Resources and Crop Evolution.  64: 217-235.  https://link.springer.com/article/10.1007/s10722-016-0475-z
	Lebot, V., Malapa, R., Molisale, T & Marchand, J. L.  (2006).  Physico-Chemical Characterisation of Yam (Dioscorea alata L.) Tubers from Vanuatu.  Genetic Resources and Crop Evolution. 53 (6): 1199-1208.  http://dx.doi.org/10.1007/s10722-005-2013-2
	Lebwohl, M. D. B., Sanders, M. D. D. S., & Green, M. D. P. H. R. (2018). Coeliac Disease.  The Lancet. (391) 10115, 70-81.  https://doi.org/10.1016/S0140-6736(17)31796-8
	Ma, F., & Baik, B. K.  (2018).  Soft Wheat Quality Characteristics Required for Making Baking Powder Biscuits. Journal of Cereal Scince.  https://doi.org/  10.1016/j.jcs.2017.10.016
	Marietta, E. V., Gomez, A. M., Yeoman, C., Tilahun, A. Y.,  & Clark, C. R., et al.  (2013). Low Incidence of Spontaneous Type 1 Diabetes in Non-Obese Diabetic Mice Raised on Gluten-Free Diets Is Associated with Changes in the Intestinal Microbiome.  P...
	Padhan, B., Biswas, M., & Panda, D.  (2020).  Nutritional, Anti-Nutritional and Physico-Functional Properties of Wild Edible Yam (Dioscorea spp.) Tubers from Koraput, India.  Food Bioscience. 34.  https://doi.org/10.1016/j.fbio.2020.100527
	Senanayake, I.,  Dissanayake, D. M. D. O. K., & Puswewala, U. G. A.  (2012).  Analysis of The Abundance of Abandoned Tanks in Hambantota District, Sri Lanka using GIS Techniques.  Egyptian Journal of Remote Sensing and Space.  15 (2) : 143-150.   http...

