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ABSTRACT

Adolescent anemia, particularly among
female adolescents, remains a major public
health issue in Indonesia and contributes to
the risk of low birth weight (LBW) and
stunting. Iron supplementation programs
through iron—folic acid tablets often face
challenges due to poor adherence, thus
requiring alternative interventions based on
local food sources. This study aimed to
analyze the iron (Fe) and vitamin C content
of several varieties of sweet potato leaves
(Ipomoea  batatas) and mung beans
(Phaseolus radiatus L.), and to assess their
potential as interventions for adolescent
anemia prevention. This experimental study
with a two-group design was conducted in
the Pharmacy Department Laboratory of the
Health Polytechnic of the Ministry of Health
Jambi between January 2023 and December
2024. Tron and vitamin C content were
measured using spectrophotometric
methods, and data were analyzed
descriptively and inferentially using One-
Way ANOVA with a significance level of p
< 0.05. The results showed that the highest
Fe content was found in mung beans (7.17
mg/100 g), while the highest vitamin C
content was found in purple sweet potato
leaves (58.6 mg/100 g). ANOVA revealed
significant differences among groups (p <
0.001), with post-hoc Tukey tests indicating
that mung beans differed significantly in Fe
content from all sweet potato leaf varieties,
whereas purple sweet potato leaves differed

significantly in vitamin C content compared
to other groups. The study concludes that
mung beans are a potential source of iron,
while purple sweet potato leaves are an
effective source of vitamin C that enhances
iron absorption. The combination of these
two local foods can be developed as a
functional food-based intervention for
adolescent anemia prevention, thereby
contributing to reducing the risk of stunting.
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INTRODUCTION

Adolescents play a crucial role in shaping
the future development of a nation.
However, one of the most concerning health
issues affecting this population, particularly
adolescent girls, is anemia [1]. Anemia,
characterized by a deficiency of red blood
cells or hemoglobin, leads to fatigue,
decreased concentration, reduced immunity,
and impaired productivity. In adolescent
girls, anemia poses an even greater risk, as it
increases the likelihood of adverse maternal
and child health outcomes, including low
birth weight (LBW) and stunting, both of
which have long-term consequences on
growth, cognitive development, and overall
quality of life [2].

Globally, anemia and stunting remain
significant  public  health  challenges,
especially in developing countries [2].
Indonesia is among the countries with a
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high prevalence of stunting, affecting
approximately 27.7% of children [3].
Alarmingly, the prevalence of anemia
among Indonesian adolescents remains
high, with national surveys reporting around
32% in adolescent girls. These interrelated
conditions underscore the urgent need for
effective  interventions  to  address
micronutrient deficiencies, particularly iron,
which plays a central role in both anemia
prevention and stunting reduction [4].
Despite extensive public health efforts, such
as the distribution of iron supplementation
tablets in schools, the effectiveness of these
programs has been limited. Many adolescent
girls perceive iron tablets as medicine rather
than nutritional support, leading to poor
compliance [5]. This creates a research gap
where alternative, food-based interventions
need to be explored to complement or
replace supplementation programs. Locally
available, affordable, and culturally
acceptable food sources may provide a
sustainable solution to reduce anemia and its
associated risks [6].

One promising yet underutilized resource is
the sweet potato leaf (Ipomoea batatas), a
common local vegetable in Indonesia.
Although it is rich in essential nutrients,
including iron, vitamin C, protein, and
calcium, it has not been widely promoted or
utilized among adolescents [7,8]. In
addition, mung beans (Phaseolus radiatus
L.), another nutrient-dense local food, are
known to contain high levels of iron and
other = micronutrients essential for
hemoglobin synthesis. These two plant-
based sources have the potential to serve as
functional foods to combat anemia naturally
while leveraging local wisdom and food
availability [9,10].

The urgency of this study lies in the need to
find alternative interventions that are not
only effective in increasing hemoglobin
levels but also acceptable and feasible for
adolescents [4]. Exploring the potential of
sweet potato leaves and mung beans as
natural iron and vitamin C sources can offer
a new perspective in preventing anemia,
thereby reducing the risk of LBW and

stunting in the long term. This food-based
approach aligns with sustainable nutrition
strategies and supports the government’s
efforts in addressing anemia and stunting
simultaneously [10].

The main objective of this study is to
analyze the iron and vitamin C content of
different varieties of sweet potato leaves and
mung beans, to develop and test their
extracts, and to evaluate their effectiveness
in preventing anemia among adolescents.
By examining the nutrient profile and
potential formulation of these local foods,
this study seeks to provide scientific
evidence on their role as natural
interventions in reducing anemia prevalence
[9,11].

The expected benefits of this study extend
beyond  scientific =~ knowledge.  For
adolescents, it offers an accessible and
natural way to improve hemoglobin levels
and prevent anemia-related complications.
For the community, it promotes the
utilization of local food resources,
strengthening food security and nutritional
resilience. For policymakers and health
practitioners, the findings can inform public
health strategies that prioritize culturally
appropriate, sustainable, and cost-effective
solutions to address the dual burden of
anemia and stunting in Indonesia.

MATERIALS & METHODS

This study employed an experimental
design with a two-group approach
conducted over a two-year period, from
January 2023 to December 2024. The
research was carried out in the Pharmacy
Department Laboratory of the Health
Polytechnic of the Ministry of Health Jambi
for nutrient content analysis and extract
preparation,  while the intervention
effectiveness test was conducted among
adolescent girls at a senior high school in
Muaro Jambi District. The study site was
selected due to the relatively high
prevalence of anemia among adolescents
and the availability of locally sourced food
ingredients, namely sweet potato leaves and
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mung beans, which are easily accessible to
the community.

The research samples consisted of three
varieties of sweet potato leaves (orange,
purple, and white) and mung beans. Each
fresh sample was cleaned, dried, and ground
into a homogeneous powder. A total of 100
grams from each variety was analyzed for
nutrient content using spectrophotometry
with a standard curve as the reference for
measurement. Extracts were prepared using
the infusion method, in which the powdered
samples were soaked in a specific solvent
and heated at an optimal time and
temperature, followed by filtration to obtain
pure extracts ready for further analysis.

The data were analyzed quantitatively using
SPSS (Statistical Package for the Social

performed to determine the mean, standard
deviation, minimum, and maximum values
for each parameter. The Shapiro—Wilk test
and Levene’s test were used to verify
statistical assumptions of normality and
homogeneity. Differences in iron (Fe) and
vitamin C levels among groups were
analyzed using One-Way ANOVA, and if
significant differences were found, post-hoc
Tukey tests were conducted. To evaluate the
effectiveness of the extracts among
adolescents, paired t-tests were employed to
compare hemoglobin levels before and after
the intervention within groups, while
between-group comparisons were analyzed
using independent  t-tests.  Statistical
significance was set at p < 0.05.

Sciences).  Descriptive  analysis ~ was RESULT
Table 1. Mean Content of Iron (Fe) and Vitamin C in 100 g of Samples
Sample Group Fe (mg/100 g) £ SD | Vitamin C (mg/100 g) + SD
Orange Sweet Potato Leaves | 1.33 +£0.12 382+2.5
Purple Sweet Potato Leaves | 1.73 £0.15 58.6+£3.1
White Sweet Potato Leaves | 1.26 +0.10 521428
Mung Beans 7.17+£0.25 58+1.2

Descriptive analysis (Table 1) shows that
the highest iron (Fe) content was found in
mung beans at 7.17 mg/100 g, while the
lowest was in white sweet potato leaves at

1.26 mg/100 g. For vitamin C content, the
highest value was observed in purple sweet
potato leaves (58.6 mg/100 g), whereas the
lowest was in mung beans (5.8 mg/100 g).

Table 2. One-Way ANOVA Test Results for Fe Levels Among Groups

Sample Group | Mean Fe | SD | ANOVA | p- Post-hoc Tukey*
(mg/100 g) (F) value

Orange Sweet | 1.33 0.12 Not significantly different from Purple &
Potato Leaves White (p > 0.05)

Purple  Sweet | 1.73 0.15 | 56.27 <0.001 | Not significantly different from Orange &
Potato Leaves White (p > 0.05)

White  Sweet | 1.26 0.1 Not significantly different from Orange &
Potato Leaves Purple (p > 0.05)

Mung Beans 7.17 0.25 Significantly different from all varieties of

sweet potato leaves (p < 0.001)

The One-Way ANOVA test on Fe levels
(Table 2) revealed significant differences
among groups (F = 56.27; p < 0.001). Post-
hoc Tukey analysis showed that mung beans
contained significantly higher Fe levels

compared with all sweet potato leaf varieties
(p < 0.001). In contrast, no significant
differences were observed among the sweet
potato leaf wvarieties (orange, purple, and
white) (p > 0.05).
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Table 3. One-Way ANOVA Test Results for Vitamin C Levels Among Groups

Sample Group | Mean Vit C | SD | ANOVA | p- Post-hoc Tukey*
(mg/100 g) (F) value

Orange Sweet | 38.2 2.5 Significantly lower than Purple (p < 0.01);

Potato Leaves significantly higher than Mung Beans (p <
0.001)

Purple  Sweet | 58.6 3.1 | 72.45 <0.001 | Significantly higher than Orange, White,

Potato Leaves and Mung Beans (p <0.01)

White  Sweet | 52.1 2.8 Significantly lower than Purple (p < 0.01);

Potato Leaves significantly higher than Mung Beans (p <
0.001)

Mung Beans 5.8 1.2 Significantly lower than all sweet potato leaf
varieties (p <0.001)

The One-Way ANOVA test on vitamin C Meanwhile, vitamin C enhances the

levels (Table 3) also revealed significant
differences among groups (F = 72.45; p <
0.001). Post-hoc Tukey analysis indicated
that purple sweet potato leaves had
significantly higher vitamin C levels
compared with orange and white sweet
potato leaves as well as mung beans (p <
0.01). Conversely, mung beans had
significantly lower vitamin C levels
compared with all sweet potato leaf varieties
(p <0.001).

DISCUSSION

The results of this study indicate variations
in iron (Fe) and vitamin C content among
different varieties of sweet potato leaves and
mung beans. Based on the analysis, the
highest Fe content was found in mung beans
(7.17 mg/100 g), whereas the lowest was
observed in white sweet potato leaves (1.26
mg/100 g). Conversely, the highest vitamin
C content was found in purple sweet potato
leaves (58.6 mg/100 g), while the lowest
was in mung beans (5.8 mg/100 g). These
differences were statistically significant, as
demonstrated by ANOVA results showing p
<0.001 for both Fe and vitamin C levels.
These findings suggest that mung beans are
a more potent source of iron compared to
sweet potato leaves, while purple sweet
potato leaves are superior as a source of
vitamin C [7,10]. Physiologically, iron plays
a crucial role in hemoglobin synthesis,
oxygen transport, and energy metabolism
[9]. Iron deficiency in adolescent girls may
lead to decreased hemoglobin levels and
increased risk of anemia [12-14].

absorption of non-heme iron from plant-
based foods by reducing ferric iron (Fe**) to
ferrous iron (Fe**), which is more readily
absorbed in the intestine [15,16]. This
explains why combining mung beans as a
source of iron with purple sweet potato
leaves as a source of vitamin C may serve as
an effective strategy in preventing anemia
[10,17].

The results of this study are consistent with
Lubis [18], who reported that mung beans
contain 6.7 mg/100 g of iron and positively
influence hemoglobin levels in pregnant
women. Similarly, Oboh et al., [19] found
that purple sweet potato leaves are rich in
micronutrients (iron, folate, vitamin C, and
B-carotene) that can help prevent anemia in
adolescents and pregnant women. Thus, this
study strengthens the evidence that local
foods can serve as affordable, accessible,
and sustainable nutrition interventions
[16,20].

In the context of adolescent anemia in
Indonesia, where prevalence remains high
(32% according to Riskesdas, 2018), the
findings of this study provide valuable

insights for developing locally based
solutions. Current anemia interventions
have largely focused on iron

supplementation in the form of iron-folic
acid tablets (IFA) [21]. However, low
adherence among adolescents remains a
major barrier [22]. Therefore, functional
food-based approaches wusing natural
ingredients such as mung beans and sweet
potato leaves have great potential to be
better accepted by adolescents since they are
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perceived more as food than as medicine
[23].

An additional implication of this study
relates to stunting. Anemia in adolescent
girls, if sustained into pregnancy, may
increase the risk of low birth weight (LBW)
and stunting in their children [24,25]. Thus,
preventing anemia from adolescence may
have long-term impacts in reducing stunting
prevalence in Indonesia [3,25]. The findings
of this study suggest that formulating
products based on mung beans and sweet
potato leaves could function as an upstream
intervention to disrupt the intergenerational
cycle of stunting.

Nevertheless, this study has some
limitations. First, the analysis was limited to
nutrient composition and laboratory testing;
therefore, its clinical effectiveness in
increasing  hemoglobin levels among
adolescents remains to be confirmed
through controlled trials. Second, nutrient
content in plants may vary depending on
environmental  factors,  variety, and
processing methods, which limits the
generalizability of these results. Hence,
further research through clinical trials and
product development based on extracts is
necessary to validate both the effectiveness
and acceptability among adolescents.
Overall, this study supports the utilization of
local food resources in the prevention of
adolescent anemia. The integration of mung
beans as an iron source and purple sweet
potato leaves as a vitamin C source has the
potential to be developed into functional
food-based formulations. This strategy
aligns with the principles of balanced
nutrition and  sustainable  food-based
interventions, while also supporting national
programs on anemia and stunting reduction
in Indonesia.

CONCLUSION

This study concludes that there are
significant differences in iron (Fe) and
vitamin C levels among different varieties
of sweet potato leaves and mung beans. The

highest Fe content was found in mung beans
(7.17 mg/100 g), whereas the highest

vitamin C content was observed in purple
sweet potato leaves (58.6 mg/100 g).
Statistical analysis confirmed significant
differences among groups, with mung beans
containing significantly higher Fe levels
compared with all sweet potato leaf
varieties, while purple sweet potato leaves
had significantly higher vitamin C levels
compared with other groups. These findings
highlight that mung beans are an excellent
source of iron, while purple sweet potato
leaves are an important source of vitamin C
that enhances iron absorption. Therefore,
their combination has the potential to serve
as a local food-based intervention to prevent
anemia in adolescents.

This study was limited to laboratory-based
analysis; thus, its clinical effectiveness in
improving hemoglobin levels cannot yet be
confirmed. Future research should focus on
conducting controlled clinical trials in
adolescents, developing functional food
formulations based on mung bean and
purple sweet potato leaf combinations, and
considering the bioavailability of nutrients
affected by processing methods

Declaration by Authors

Ethical Approval: Approved
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES

1. Dessie G, Li J, Nghiem S, Doan T.
Prevalence and determinants of stunting-
anemia and wasting-anemia comorbidities
and micronutrient deficiencies in children
under 5 in the least-developed countries: a
systematic review and meta-analysis. Nutr
Rev. 2025;83(2):e178-94.

2. Mawani M, Ali SA, Bano G, Ali SA. Iron
deficiency anemia among women of
reproductive age, an important public health
problem: situation analysis. Reprod Syst
Sex Disord Curr Res. 2016;5(3):1.

3. Siswati T, Kasjono HS, Olfah Y,
Paramashanti BA. How Adolescents
Perceive  Stunting and Anemia: A

Qualitative Study in Yogyakarta’s Stunting

Galore International Journal of Health Sciences and Research (www.gijhsr.com) 81
Volume 10; Issue: 3; July-September 2025



Nurmisih et.al. Sweet potato leaf and mung bean extract as an alternative for reducing anemia in adolescents

Locus Area, Indonesia. Aspir J Masal Sos.
2022;13(2).

in adolescents; a literature review. Nutr
Hosp. 2014;29(6):1240-9.

4. Abudayya A, Thoresen M, Abed Y, 15. Zivanovi¢ N, Lesjak M. The influence of
Holmboe-Ottesen G. Overweight, stunting, plant-based food on bioavailability of iron.
and anemia are public health problems Biol Serbica. 2024;46(2).
among low socioeconomic groups in school 16. Osman MAA. Using Vitamin C with Iron:
adolescents (12-15 years) in the North Gaza Enhancing Absorption and Other Benefits.
Strip. Nutr Res. 2007;27(12):762-71. 17. Siwi RPY, Bachtiar KMW, Pujiati E,

5. Oppenheimer SJ. Iron-deficiency anemia: Murtiawani 1. The Effectiveness of Moringa
reexamining the nature and magnitude of Leaves and Mung Beans on Increasing
the public health problem. J nutr. Hemoglobin Levels of Pregnant Women. J
2001;131(2):616-35. Heal Sci Community. 2023;4(2):96—110.

6. Assaf S, Juan C. Stunting and anemia in 18. Lubis DR. The Effectiveness Of Iron
children from urban poor environments in Supplementation With Green Bean Source
28 low and middle-income countries: a On Enhancement Of Hemoglobin Levels In
meta-analysis of demographic and health Adolescent. J Kebidanan Malahayati.
survey data. Nutrients. 2020;12(11):3539. 2022;8(2):433-42.

7. Mohammed U, Gambo D, Adua MM, 19. Oboh HA, Chinma CE, Olumese FE,
Mallam 1. Effect of Graded Levels of Sweet Oseren K, Aluyor A, Savage OT, et al.
Potato Leaves on Haematological and Comparison of nutritional composition,
Serum Biochemical Parameters of Rabbits. J antinutritional ~factors and antioxidant
Vet Heal Sci. 2025;6(1):1-5. potentials of orange-fleshed sweet potato

8. Jubaedah E, Hermawan MH. The effect of leaves. Int J Nutr Food Sci. 2023;12(6):184—
giving sweet potato leaf-based functional 92.
drink to increase HB levels. Hum Nutr 20. Maheswari N, Kandasamy S, Subbiah P,
Metab. 2024;37:200280. Davidson PD, Gopal M, Velappan LK, et al.

9. Chang WH, Chen CM, Hu SP, Kan NW, Adherence to weekly iron folic acid
Chiu CC, Liu JF. Effect of purple sweet supplementation and associated factors
potato  leaves consumption on the among adolescent girls—A mixed-method
modulation of the immune response in study. J Fam Med Prim Care.
basketball players during the training 2024;13(6):2416-24.
period. Asia Pac J Clin Nutr. 2007;16(4). 21. Kemenkes. Laporan Riskesdas 2023

10. Ranteallo Y, Ahmad M, Syam A, Nilawati [Internet]. April 2024. 2023. Available
A. Identification and quantification of from:
minerals and vitamins of purple sweet https://www.badankebijakan.kemkes.go.id/l
potato (Ipomoea Dbatatas) leave. In: IOP aporan-hasil-survei/

Conference Series: Earth and Environmental 22. Hidayanty H, Nurzakiah N, Irmayanti I,
Science. IOP Publishing; 2023. p. 12134. Yuliana Y, Helmizar H, Yahya Y. Perceived

11. Herath P, Bai X. Benefits and co-benefits of Barriers and Enablers for Taking Iron—Folic
urban green infrastructure for sustainable Acid Supplementation Regularly Among
cities: six current and emerging themes. Adolescent Girls in Indonesia: A Pilot
Sustain Sci. 2024;19(3):1039-63. Study. Int J Environ Res Public Health.

12. Hussein NA, Ouda MMA. Life style risk 2025;22(2):209.
factors of Iron deficiency Anemia among 23. Siekmans K, Roche M, Kung'u JK,
adolescents’ girls. Int J Nurs Didact. Desrochers RE, De-Regil LM. Barriers and
2018;8(10):18-28. enablers for iron folic acid (IFA)

13. Munro MG, Mast AE, Powers JM, Kouides supplementation in pregnant women.
PA, O’Brien SH, Richards T, et al. The Matern Child Nutr. 2018;14:e12532.
relationship between heavy menstrual 24. Chaveepojnkamjorn W,  Songroop S,
bleeding, iron deficiency, and iron Satitvipawee P, Pitikultang S,
deficiency anemia. Am J Obstet Gynecol. Thiengwiboonwong S. Effect of low birth
2023;229(1):1-9. weight on child stunting among adolescent

14. de Andrade Cairo RC, Silva LR, Bustani mothers. Open J Soc Sci. 2022;10(11):177—
NC, Marques CDF. Iron deficiency anemia 91.

Galore International Journal of Health Sciences and Research (www.gijhsr.com) 82

Volume 10; Issue: 3; July-September 2025



Nurmisih et.al. Sweet potato leaf and mung bean extract as an alternative for reducing anemia in adolescents

25. Tarini NWD, Sugandini W, Sulyastini NK.
Prevalence of anemia and stunting in early
adolescent girls. In: 3rd International
Conference on Innovative Research Across
Disciplines (ICIRAD 2019). Atlantis Press;
2020. p. 397-402.

How to cite this article: Nurmisih, Nuraidah.
Sweet potato leaf and mung bean extract as an
alternative for reducing anemia in adolescents.
Gal Int J Health Sci Res. 2025; 10(3): 77-83.
DOI: https://doi.org/10.52403/gijhsr.20250308

skook ko skok

Galore International Journal of Health Sciences and Research (www.gijhsr.com) 83
Volume 10; Issue: 3; July-September 2025


https://doi.org/10.52403/

