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Abstract. Uwi (Dioscorea alata L.) is a plant rich in health benefits, but
many people in the Special Region of Yogyakarta (SRY) still do not realize
it. This study aims to assess the level of knowledge, attitudes, and level of
knowledge about the benefits for health and the distribution of uwi plants in
the SRY. This is descriptive-observational research with a cross-sectional
design, 578 respondents were taken by accidental sampling and non-random
selection. This research used a questionnaire as an instrument. Data were
analyzed descriptively. The results showed that 578 respondents had an
average score of knowledge level of 86.34 + 13.96 with a very good
category, score of attitudes of 69.76 + 11.37 and score of knowledge level
of health benefits of 66.42 + 12.57 with a fairly good category. Related to
the distribution of uwi plants in the SRY, it was found that 86 respondents
(14.88%) had uwi plants in their homes. It can be concluded that people in
the Special Region of Yogyakarta have a very good level of knowledge
about uwi plants, and have good attitudes and knowledge about the health
benefits of uwi plants, but the distribution of uwi plants is still limited in this
area.

1 Introduction

Indonesia is the second largest mega biodiversity country after Brazil, but this abundant
diversity has not been explored and utilized optimally, and adequate technology has not been
applied in utilization, management and conservation efforts [1]. For example, the local uwi
(Dioscorea alata L) in Indonesia is currently being displaced. The reluctance of farmers to
plant uwi is related to its low economic value and its benefits that are well explored. Indonesia
is the centre of genetic diversity of Dioscorea spp [2].

Based on its morphology, uwi originating from Indonesia has the highest diversity, apart
from Papua New Guinea and the Philippines [3], [4]. If this condition is left unchecked, in
the long run uwi might become a rare tuber and be eliminated as a cultivated plant. Species
extinction has become one of the most significant problems worldwide; such situation is even
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getting worse in a number of developing countries [5], [6]. Over the past decade, the
conservation and preservation of endangered species has become an area of interest for
biologists and conservationists. Mostly, medicinal plants are over-exploited and become
extinct. Since prehistoric times, medicinal plants have been used to cure various diseases and
have been so commonly used by local populations in which many people are engaged in the
medicinal plant trade worldwide. Today, 25% of prescription medicines contain the
ingredients of plant origin [7]. Dioscorea alata L. is a plant with various biological activities
that are very beneficial for health. It contains some active compounds such as flavonoids,
terpenoids, steroids saponins, and others [8]. D. alata L. also contains Diosgenin [9], which
is a class of aglycone steroidal saponins. Steroidal saponins in Dioscorea alata L. tubers have
anti-inflammatory, antiallergic, immunomodulatory, and other activities [9], [10], [11]. The
results of research by Makiyah et al. proved that ethanol extract of Dioscorea alata L. has
antiallergic activity and immunomodulatory activity [12], [13], [14], [15], [16], [17].

The local cultural wisdom of the community around the Wonosadi forest in Gunung Kidul
Yogyakarta still consumes uwi as a food reserve in the dry season. Uwi tubers are also used
for diet for diabetes patients, and in rural areas raw materials for purple uwi tubers are used
to treat diarrhea. Therefore, the empowerment of minor tubers such as uwi needs to be done
considering the prospect of uwi as a functional food ingredient and food diversification [18].
This study aims to assess the level of knowledge, attitude and level of knowledge about the
benefits for health as well as the distribution of uwi (Dioscorea alata L.) in Daerah Istimewa
Yogyakarta.

2 Research method

This observational research used a cross-sectional design. The research respondents were the
residents living in the Special Region of Yogyakarta taken by accidental sampling and non-
random selection in the Special Region of Yogyakarta. The inclusion criteria for respondents
included male or female, being healthy, teenagers to seniors (12-82 years), residing in the
Special Region of Yogyakarta, willing to fill out a questionnaire regarding their level of
knowledge, attitudes, level of knowledge about the health benefits and distribution of uwi
plant (Dioscorea alata L.).

This research was conducted from August 2020 to July 2021 and the approval was
obtained from the Health Research Ethics Committee, Faculty of Medicine and Health
Sciences, Universitas Muhammadiyah Yogyakarta. Meanwhile, the research instrument was
a questionnaire on the level of knowledge, attitudes, level of knowledge about the health
benefits and distribution of uwi plants using the Guttman scale. Respondents have previously
been informed about the objectives of this research and expressed their willingness to be the
respondents. The questionnaire was given in Google forms and could be accessed by
respondents. This questionnaire has also been tested for validity and reliability by
researchers. The validity test of the questionnaire on the level of knowledge and attitudes
about uwi plants was carried out using the Pearson Product Moment correlation test with a
significance value (r) of less than 0.05. The questionnaire was declared valid if the calculated
r was less than 0.444. The results of the validity test on the 22 question items in the
questionnaire showed that 21 question items were valid. Thus, 21 question items were used
in this research.

The map of the distribution of uwi plants was obtained from survey results showing that
Dioscorea alata L. was found, and its position was plotted on the map according to the
location of the sub-district. The map layer used as a basis for location plotting was the Special
Region of Yogyakarta Province administration layer whose level of detail reaches sub-district
level, so that these locations can be explicitly seen on the map. Data in the form of knowledge
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levels, attitudes and levels of knowledge about the health benefits and distribution of uwi
plants in the Special Region of Yogyakarta were analyzed descriptively.

3 Results and Discussion

This research aims to measure the level of knowledge and attitudes of community members
about the uwi plant, as well as the level of knowledge about the health benefits of the uwi
plant. 578 people participated as the respondents. As shown in Table 1, the characteristics of
gender showed 27% male respondents, i.e.156 people, fewer than female respondents at 73%
(422 people). This proved that there were more female respondents than male respondents.

Table 1. Respondents’ characteristic

Characteristic N Percentage (%)
Gender:

Male 156 27
Female 422 73
Age:

Teenager (12-25 years) 91 15.7
Adults (26-45 years) 195 33.7
Elderly (46-65 years) 283 49
Seniors (> 65 year) 9 1.6
Occupation:

None 114 19.7
Teacher/lecturer 173 29.9
Employee 105 18.2
Self-employed 72 12.5
Civil servants 86 14.9
Trader 17 2.9
Farmer 7 1.2
Income (Minimum wage of the Special

Region of Yogyakarta): 207 35.8
<IDR 2,004,000 - 147 254
IDR 2,004,000- IDR 4,004,000- 117 20.2
IDR 4.004.000,- IDR 6,004,000- 107 18.5
> IDR 6,004,000-

Education:

Middle/High School 124 21.6
College 453 78.4
Origin of the respondents:

Yogyakarta 113 19.6
Bantul 119 20.6
Sleman 252 43.6
Kulon Progo 55 9.5
Gunung Kidul 39 6.7

The characteristics of respondents based on age showed that the respondents were
dominated by the elderly between 46 years and 65 years, 49% or 283 people. This showed
that the respondents in this study were dominated by elderly people. The majority of
respondents' occupations were teachers or lecturers with a percentage of 29.9%, which
indicated that the majority of respondents worked as academics, followed by respondents as
the unemployed ones with the percentage of 19.7%, followed by respondents working as the
employees with a percentage of 18.2% and those working as farmers at the lowest percentage
(1.2%).
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For income characteristics according to the regional minimum wage in the Special Region
of Yogyakarta, the dominant income below IDR 2,004,000, was at the percentage of 35.8%,
followed by income of IDR 2,004,000 to IDR 4,004,000, with a percentage of 25.4%, income
of IDR 4,004,000 to IDR 6,004,000 with a percentage of 20.2% and the income above IDR
6,004,000 at the lowest percentage (18.5%). In terms of educational level, 78.4% were at the
undergraduate or tertiary education level (453 people), while at the secondary education level
(middle/high school), there were 124 people or 21.6%. This showed that the majority of
respondents in this study have a high level of education, namely undergraduate level.

For the distribution of regencies/municipalities in the Special Region of Yogyakarta, the
majority of respondents came from Sleman district at 43.6%, followed by respondents from
Bantul district at 20.6%, those living in Yogyakarta district at 19.6%, those from Kulon Progo
district at 9.5%, and those from Gunung Kidul district at the lowest percentage at 6.7%.

Table 2. Level of Knowledge, Attitudes and Level of Knowledge about the Health Benefits of Uwi
Plants (Dioscorea alata L.)

No Parameter Score Note
1 | Level of knowledge 86.34 £13.96 Very good
2 | Attitude 69.76 £11.37 Pretty good
3 | Level of Knowledge about Health Benefits 66.42 £12.57 Pretty good

In this study, data were collected regarding the level of knowledge, attitudes and level of
knowledge about the health benefits of uwi plants using a questionnaire with the results in
the form of scores in tense as shown in Table 3. Table 2 showed that the level of knowledge
about uwi plants had an average score of 86.34 + 13.96 in the very good category, an attitude
score towards the uwi plant with an average score of 69.76 + 11.37 in the quite good category,
and the level of knowledge about the health benefits of the uwi plant with an average score
of 66 .42 +£12.57 in the quite good category.

Wild Yam (Dioscorea spp.), known in Indonesia as Uwi (uwi-uwian type), is a type of
tuber that grows widely in Indonesia, although it is now difficult to be found in market.
Planting of yam tubers is still quite widespread in rural areas [19]. Dioscorea is a genus of
tuber plants that has the potential to be developed as a food source because the nutritional
content in its tubers is quite high. Dioscorea tubers contain 15-25% carbohydrates, 1-2.5%
protein and 0.05-0.25% fat [20]. Apart from macro elements, the tubers also contain 10-62
mg calcium, 35-53 mg phosphorus, 0.3—1.0 mg iron, 0.10 mg thiamin, 0.01 mg riboflavin,
0.8 mg niacin and 10 mg ascorbic acid. —15 mg [21]. The results of several research showed
that, in general, Dioscorea has a higher protein content of around 1.2—1.8% compared to the
protein content in cassava [22]. The starch content of various types of Dioscorea ranges from
14.0-62.3% [23].

The chemical content of 6 types of D. alata tubers showed varying values, including
carbohydrates 20.87-31.64%, glucose 0.006—0.458%, protein 1.44-2.36%, fat 0.43—1.27%,
water content 64.96—75.82%, ash content 0.53—1.53% and crude fiber 1.47-5.43% [24]. The
results of the analysis of D. alata flour included carbohydrates 77.95-82.88%, water 7.77—
10.66%, ash 2.1-3.7%, fat 0.12—0.52% and protein 2.59— 10.49% [25]. The starch in D. alata
tubers has a low glycemic index, so it has the potential as an alternative food ingredient to
accompany wheat flour that is safe for diabetes sufferers. Also it has the potential to be a
substitute food ingredient for gluten-free wheat flour that is safe to be consumed by those
suffering from autistic [26]. Uwi and health benefits in 2020, it is estimated that 3.8 million
Indonesians will suffer from diabetes; this is due to people's diet which is very fond of
consuming sugar (especially Javanese). One food ingredient that can be used as an alternative
source of healthy food is uwi (D. alata) because this tuber has low sugar content but high
carbohydrate content so it is suitable for diabetes sufferers [27].
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Ihediohanma et al. [28] reported that the glycemic index (IG) value of Dioscorea alata
was lower than other Dioscorea species. D. alata has an IG value of 22.4 [29]. Uwi
consumption can significantly reduce blood sugar levels and body weight compared to
controls [30]. The total dietary fiber content and mineral content of uwi is high so it is very
good for diet formulation [31]. Uwi has low dry matter content but has a high amylose
content. It has higher total dietary fiber than brown rice and the two varieties have total
dietary fiber comparable to wheat flour. The high amylose and total dietary fiber content in
uwi is highly useful for consumption by diabetes patients and the wider community [32]. Uwi
flour also has low gluten levels, so it can be consumed by children with special needs
(autism). This shows the potential for using uwi as a functional food to supplement fiber and
minerals in the body [33].

Uwi tubers can be extracted with Diosgenin - a compound similar to saponin which is a
precursor for the synthesis of steroid hormones as a raw material for contraceptives [34].
Diosgenin is a group of natural saponins that can be found in many nuts and tubers of the
Dioscorea sp type [35]. Dioscoreaceae (genus Dioscorea) has the potential to synthesize
steroid sapogenins [36]. Steroid sapogenin is a secondary metabolite which is a precursor to
sterol (cholesterol) biosynthesis. Diosgenin is absorbed through the intestines and plays an
important role in regulating cholesterol metabolism, reducing the risk of heart disease, lung
cancer and blood cancer and has esterogenic effects [37], [38]. One of the local raw materials
that contains inulin is the tubers of Dioscorea spp. with insulin levels between 2.88—14.77%
[39]. Dioscorin inhibits angiotensin-converting enzyme which increases renal blood flow and
reduces blood pressure in vivo and in vitro [40], [41]. Dioscorin also shows carbonic
anhydrase, trypsin inhibitor, dehydroascorbate reductase, and monodehydroascorbate
reductase activities [35].
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Fig 1. The actual distribution of Dioscorea alata L. in the Special Region of Yogyakarta based on
survey results.
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Figure 1 shows the actual distribution of Dioscorea alata L. in the Special Region of
Yogyakarta based on the results of a survey of 86 respondents (14.88%) who stated that there
were uwi plants in their yard out of a total of 578 respondents who provided feedback on the
questionnaire. The results of observations in Figure 1 showed that the distribution of uwi
plants is still limited to several locations in the Special Region of Yogyakarta as shown in
green on the Special Region of Yogyakarta map. This is possibly due to the limited number
of respondents who have uwi plants in their homes and the uneven distribution of respondents
throughout all sub-districts in the Special Region of Yogyakarta because at the time this
research was conducted in the atmosphere of the COVID-19 pandemic.

Table 3 shows the distribution of locations at sub-district and subdistrict levels in 5
districts/municipalities in the Special Region of Yogyakarta. The list of Subdistrict names
and the list of sub-district names in the Special Region of Yogyakarta region are based on
Minister of Home Affairs Regulation number 137 of 2017 and number 72 of 2019 concerning
Codes and Government Administration Area Data.

Table 3. Actual distribution of Dioscorea alata L. in the Special Region of Yogyakarta based on
survey results at sub-district level

City/Regenc | Subdistrict Ward City/Regenc | Subdistrict | Ward
y y
Yogyakarta | Kraton Panembaha Bantul Sanden Srigading
n
Gondokusuma | Demangan Sedayu Argomulyo
n
Umbulharjo Tahunan Sedayu Argorejo
Wirobrajan Wirobrajan Sedayu Argodadi
Umbulharjo Warungbot Sewon Pendowoharjo
0
Panembahan Kraton Sewon Panggungharjo
Kulon Progo | Wates Giripeni Pandak Triharjo
Kokap Hargorejo Banguntapa | Banguntapan
n
Nanggulan Wijimulyo Bantul Ringinharjo
Sentolo Sentolo Kasihan Tirtonirmolo
Sentolo Tuksono Pajangan Guwosari
Sentolo Sukoreno Sleman Sleman Caturharjo
Sentolo Banguncipt Berbah Tegaltirto
o
Sentolo Pongganga Gamping Ambarketawan
n g
Galur Banaran Tempel Pondokrejo
Gunungkidul | Rongkop Semugih Minggir Sendangagung
Patuk Putat Moyudan Sumberagung
Patuk Nglegi Moyudan Sumbersari
Semanu Candirejo Moyudan Sumberarum
Nglipar Kedungpoh Moyudan Sumberagung
Nglipar Nglipar Moyudan Sumberrahayu
Playen Logandeng Ngaglik Sinduharjo
Playen Playen Tempel Pondokrejo
Wonosari Siraman Godean Sidoarum
Wonosari Pulutan Godean Sidoluhur
Wonosari Wonosari Godean Sidorejo
Wonosari Gari
Wonosari Kepek
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However, from the results of this research, the distribution of uwi plants in several areas
with the same sub-districts has matched the real data, so the data is written in more detail in
Table 4 by displaying a comparison of the results of the real distribution and a more
summarized data distribution with the location of Subdistrict or the same sub-district written
just once.

As shown in Table 4, the most dominant distribution of uwi plants in Sleman Regency is

spread across 9 Subdistrict and 29 sub-districts, in addition to the fact that the number of
respondents from the Sleman Regency area was the largest in this study. Meanwhile, Gunung
Kidul Regency is spread across 6 Subdistricts and 19 sub-districts. In this case, Gunung Kidul
district had the smallest number of respondents in this study. The third order for the
distribution of uwi plants is Kulon Progo district with 5 Subdistricts and 15 sub-districts, and
Bantul district with 7 Subdistricts and 14 sub-districts and the last sequence is Yogyakarta
municipality with 5 Subdistricts and 9 sub-districts.
Data on the area of planting and production of uwi in Indonesia is currently unavailable. In
Indonesia, the centers for planting uwi can be found in Central Java, East Java, South
Kalimantan, Southeast Sulawesi and Maluku [42]. Uwi is a cultivated plant, but it is still
rarely planted on a large scale. Commonly, people only do a limited amount of work as part-
time work [43]. In Nigeria, uwi has been cultivated seriously and en masse. Nigeria, which
has a dry climate, can become the leading producer of uwi in the world [44].

Table 4. Data on the number of Subdistricts and sub-districts in the Special Region of Yogyakarta and
the real number of sub-districts where Dioscorea alata L. plants were found, as well as the number of
sub-districts after subtracting due to similarity in location.

No Regency Number of sub-districts Number of wards
Appropriate | Reduced the | Appropriate | Found the Reduced
to population location to Dioscorea to the

data found the population alata same
same data location
Dioscorea
alata
1 | Bantul 17 7 (41.17%) 75 14 (18.67%) 11
2 | Gunungkidul 18 6 (33.33%) 144 19 (13.19%) 13
3 | Kulon Progo 13 5 (38.46%) 87 15 (17.24%) 9
4 | Sleman 17 9 (52.94%) 86 29 (33.72%) 15
5 | Yogyakarta 14 5 (35.71%) 45 9 (20%) 6
Total 79 32 (40.51%) 437 86 (19.68%) 54
Mean (%) 40.32% 20.56%

Note: The percentage written in brackets refers to the division of the number of locations where uwi
plants are distributed divided by the number of Subdistricts/districts multiplied by 100%.

4 Conclusion and recommendation

The residents of the Special Region of Yogyakarta have a very good level of knowledge
about uwi plants. Their attitudes and knowledge about the health benefits of uwi plants are
also quite good. The study revealed that the residents had excellent knowledge (86.34 +
13.96), fairly good attitudes (69.76 £ 11.37), and health benefit awareness (66.42 + 12.57).
Moreover, the actual cultivation remains very low, with only 14.88% of respondents growing
uwi plants. This condition indicates that the distribution of uwi plants in the Special Region
of Yogyakarta was still limited. Future research could investigate the correlation between uwi
consumption and specific health outcomes and study its potential role in therapeutic diets.
Community health programs could also integrate cultivation and consumption into their
health promotion strategies, potentially improving dietary diversity and nutritional security
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in the region. These approaches could help translate the knowledge about uwi's health
benefits into actual consumption practices, contributing to better public health outcomes.
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