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Abstract Stunting remains a significant public health
issue in Indonesia, where inadequate nutrient intake during
complementary feeding contributes to impaired growth in
infants and young children. This study compared the
nutritional composition, sensory acceptability, and storage
stability of broth prepared from free-range and broiler
chickens to assess its potential as a supplementary
complementary food (MPASI). Proximate analysis showed
that free-range chicken broth contained higher protein
(1.93% vs. 0.96%), ash (0.19% vs. 0.08%), and
carbohydrate (1.05% vs. 0.58%) contents than broiler broth,
which exhibited higher moisture (99.12% vs. 97.00%) and
fat (1.23% vs. 1.09%). Hedonic testing with 30 panelists
demonstrated superior acceptability for free-range broth
across all sensory attributes, including color, umami taste,
chicken flavor, viscosity, and aftertaste. Shelf-life
evaluation under refrigeration (4°C) revealed that free-
range broth maintained acceptable sensory and
microbiological quality for up to five days, compared to
four days for broiler broth. These findings indicate that
free-range chicken broth is nutritionally superior,

organoleptically preferred, and slightly more stable during
storage, with potential implications for integration into
complementary feeding strategies aimed at stunting
prevention. Further studies should explore clinical
outcomes and large-scale feasibility in community settings.
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1. Introduction

Stunting remains one of the most pressing global public
health challenges [1], affecting over 22% of children under
five worldwide [2], with particularly high prevalence in
low- and middle-income countries [3]. Stunting is still one
of Indonesia's most urgent public health issues. The
national prevalence of stunting among children under five
reached 21.6% in 2022 in Indonesia [4], underscoring the
urgent need for effective, culturally acceptable, and
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sustainable nutritional interventions [5]. The first 1,000
days of a child's life—from pregnancy right up to their
second birthday—are a critically important window for
intervention. During this period, optimal nutrition is
absolutely essential for preventing irreversible deficits in
both growth [6] and cognitive development [7]. Deficits in
protein and micronutrient intake during this period
contribute substantially to growth faltering [8], impaired
immunity, and long-term developmental disadvantages [3].

Animal source foods such as meat, eggs, fish, and dairy
are among the most effective dietary strategies to prevent
stunting [9], given their high-quality protein and
bioavailable micronutrients [10], including iron, zinc, and
calcium [11]. However, animal-source food consumption
in many Indonesian households remains suboptimal due to
economic constraints, cultural practices, and limited
accessibility, particularly in rural and peri-urban settings
[12]. As a result, complementary feeding diets for infants
and young children are often dominated by carbohydrate-
based staples [13, 14, 15], which lack sufficient nutrient
density to support catch-up growth [16].

Chicken broth has long been recognized as a nutrient-
rich and easily digestible food [17], traditionally valued not
only for its flavor but also for its restorative properties [18].
Recent studies indicate that broth prepared from native
free-range chickens contains higher concentrations of
protein and essential minerals compared to broiler chicken
broth [19], reflecting differences in growth rate, muscle
composition, and fat deposition [20]. Moreover, sensory
attributes such as color, umami taste, and flavor intensity
are consistently rated higher in free-range chicken broth,
suggesting greater acceptability and potential adherence in
dietary practices [21]. These properties position free-range
chicken broth as a promising, locally available animal
source that could be strategically integrated into
complementary feeding programs [17].

Several previous studies have examined the nutritional
and sensory properties of chicken broth. Ridwan et al. [22]
reported that native free-range chicken broth contained
higher protein and mineral levels compared to broiler broth,
highlighting its potential as a nutrient-dense food source in
traditional diets [23]. Similarly, Cui et al. [24] found that
free-range poultry meat exhibited superior nutrient density,
particularly protein and micronutrients, due to slower
growth rates and greater physical activity compared to
commercial broilers. From a sensory perspective, studies
by Jayasena et al. [25] demonstrated that free-range
chicken products provide stronger umami perception and
higher consumer acceptability, largely attributed to greater
concentrations of glutamic acid and inosinate. Furthermore,
research on bone broth by Choi et al. [26] indicated the
presence of bioactive compounds such as collagen peptides
and minerals that may support gut health and bone
development, making broth an attractive functional food
candidate.

In the context of infant and young child feeding,
systematic reviews have consistently emphasized the
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importance of animal-source foods for preventing stunting,
given their rich supply of high-quality protein and
bioavailable micronutrients [27]. However, few studies
have directly assessed the potential of chicken bone broth
as a complementary feeding intervention. This gap
highlights the need for empirical research on locally
available and culturally accepted ASF such as chicken
broth, which could provide a sustainable strategy for
improving dietary quality and supporting child growth in
resource-limited settings.

Despite its traditional use, scientific evidence on the
nutritional and sensory advantages of free-range chicken
broth and its potential role in complementary feeding
remains limited. Most existing research has focused on
physicochemical or sensory characteristics, with few
studies linking broth consumption to child growth
outcomes. Bridging this gap is critical to establish locally
adapted interventions that are both effective and feasible
for large-scale implementation.

Therefore, this study aims to provide pre-clinical
evidence through nutritional, sensory, and storage stability
analyses to support the potential role of free-range chicken
broth in complementary feeding, particularly in the context
of stunting prevention.

This study provides timely and context-specific evidence
supporting the use of free-range chicken broth as a low-cost,
locally sourced, and culturally acceptable animal-source
food for complementary feeding. By combining proximate,
sensory, and stability analyses, the research highlights both
the nutritional superiority and the higher consumer
acceptance of chicken broth compared to broiler broth.
Importantly, this study bridges a critical gap by linking
traditional dietary practices with modern public health
priorities, offering an innovative yet culturally embedded
strategy for stunting prevention. The findings hold practical
relevance for policymakers, health practitioners, and
community-based nutrition programs, emphasizing the
potential scalability of chicken broth as a supplementary
MPASI intervention in Indonesia and other low- and
middle-income countries facing similar nutritional
challenges.

2. Materials and Methods

2.1. Study Design

This research was conducted as a research and
development (R&D) pre-clinical study. The study did not
involve direct intervention or clinical testing among
children under five with stunting. Instead, it focused on
comparing nutritional composition, sensory acceptability,
and storage stability of chicken broth as a potential
complementary feeding component. The findings are
intended to provide preliminary evidence to support future
clinical or community-based intervention studies.
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2.2. Study Arms

The study consisted of two arms:
1.  Arm A : Free-range chicken broth
2. Arm B : Broiler Chicken broth

2.3. Raw Materials

Two types of chicken were used in this study: native
free-range chicken (Gallus gallus domesticus, locally
known as ayam kampung) and commercial broiler chicken
(Galuus gallus domesticus broiler). Fresh whole chickens
were obtained from certified local suppliers in
TAsikmalaya, West Java, Indonesia. All reagents for
proximate analysis were of analytical grade (Merck,
Darmstadt, Germany), and distilled water was used
throughout the experimental procedures.

2.4. Broth Production Procedure

Broth preparation followed a standardized procedure to
minimize variability. Chicken bones (500 grams from a
whole female chicken weighing approximately 2 kg) were
rinsed under running water to remove excess blood and
impurities. Two formulations were prepared using identical
ingredients (ginger, celery, onion, shallot, garlic, and 2 L
of water). The broth was extracted using a slow boiling
method at 80-90°C for 8 hours, filtered through sterile
muslin cloth, and collected in sterile containers. For
packaging evaluation, the broth was packed in retort
pouches and sterilized at 121°C for 15 minutes.

2.5. Analytical Procedures

Proximate composition was determined following
AOAC (2019) methods. Sensory evaluation was conducted
using a 7-point hedonic scale according to SNI 01-2346-
2006 guidelines.

2.6. Participants Organoleptic Test

Thirty semi-trained panelists (15 male and 15 female,
age 17-22 years) were recruited from Universitas Bakti
Tunas Husada. All participants reported no food allergies
or dietary restrictions. Prior to testing, panelists attended a
30-minute orientation session on hedonic evaluation
procedures. Informed consent was obtained from all
participants, and the study adhered to ethical standards for
food sensory evaluation.

2.7. Data Analysis

Nutritional composition (moisture, protein, fat, ash, and
carbohydrate) was reported as single values obtained from
proximate laboratory analysis of free-range and broiler
chicken broth. Given the absence of replicate
measurements, inferential statistical testing could not be
applied. Instead, values were compared descriptively to
highlight relative differences between broth types.

Sensory evaluation data were analyzed descriptively
using mean scores from 30 panelists on a 7-point hedonic
scale. Attributes assessed included color, umami taste,
chicken flavor, viscosity, and aftertaste. Comparative
interpretation was based on differences in mean values and
corresponding acceptance categories (e.g., “like,” “slightly
like,” “dislike”).

Shelf-life stability was summarized descriptively by
recording the last day broth samples maintained acceptable
sensory scores (>4) and microbiological safety (<10°
CFU/mL). Data were presented in tabular and graphical
formats (line charts and radar charts) to facilitate
interpretation. Because proximate analysis was conducted
once per sample, only descriptive comparisons were
reported.

3. Results

Overall, the study revealed clear differences between
free-range and broiler chicken broths. Free-range broth
showed higher protein, ash, and carbohydrate contents,
superior sensory scores across all attributes, and longer
storage stability under refrigeration. These findings
highlight the nutritional, sensory, and functional
advantages of free-range chicken broth as a potential
complementary food for stunting prevention.

3.1. Proximate Composition

The proximate analysis of free-range and broiler chicken
broths is summarized in Table 1 and illustrated in Figure 1.
Both presentations clearly highlight the nutritional
differences between the two samples. Free-range chicken
broth contained higher levels of protein, ash, and
carbohydrate, while broiler chicken broth exhibited higher
moisture and fat contents. The table provides exact values
for each parameter, whereas the chart visually emphasizes
the contrast between broth types, making the comparative
patterns easier to interpret.

Table 1. Description of Study Arms and Ingredients
Study Arms Chicken Type Main Ingredients Processing Method
Arm A Free-range Chicken Chicken bones (500gr) ginger, celery, onion, Slow boiling at 80-90°C for 8 h
shallot, garlic, water (2L)
Arm B Broiler Chicken Chicken bones (500gr) ginger, celery, onion, Slow boiling at 80-90°C for 8 h

shallot, garlic, water (2L)
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Flowchart of Broth Production and Analysis Procedures

Table 2. Proximate composition of free-range and broiler chicken broth (per 100 ml)

Parameter (%) Free-Range Chicken Bone Broth Broiler Chicken Broth Interpretation
Moisture 97,00 99,12 Higher in broiler broth
Ash 0,19 0,08 Higher in free-range broth
Protein 1,93 0,96 Nearly double in free-range broth
Fat 1,09 1,23 Slightly higher in broiler broth
Carbohydrate 1,05 0,58 Higher in free-range broth

Table 2 presents the proximate composition of free-
range and broiler chicken broth. The results indicate that
free-range broth contained almost twice the protein content
(1.93% vs. 0.96%), as well as higher ash and carbohydrate
levels compared to broiler broth. In contrast, broiler broth
exhibited higher moisture and fat contents. These findings
suggest that free-range chicken broth provides a more
nutrient-dense profile, particularly in protein and mineral
content, which are essential nutrients for infant growth
during the complementary feeding period.

Product Chicken Bone Broth

Figure 2.

Figure 3 presents the comparison of proximate
composition between free-range and broiler chicken broths.
The chart demonstrates distinct nutritional differences
across the measured parameters. Free-range chicken broth
contained nearly double the protein (1.93% vs. 0.96%),
along with higher ash (0.19% vs. 0.08%) and carbohydrate
(1.05% vs. 0.58%) contents. In contrast, broiler broth
showed higher moisture (99.12% vs. 97.00%) and fat
(1.23% vs. 1.09%). These descriptive findings emphasize
that free-range broth is more nutrient-dense, particularly in
terms of protein and mineral content, while broiler broth is
characterized by higher water and fat levels. Such
differences underline the potential of free-range chicken
broth as a superior nutritional option for complementary
feeding interventions, where protein and micronutrients are
essential for infant growth and stunting prevention.

3.2. Organoleptic Evaluation

The results of the organoleptic (hedonic) evaluation are
summarized in Table 3 and illustrated in Figure 4 (radar
chart). Both presentations consistently demonstrate that
free-range chicken broth achieved higher acceptance scores
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across all sensory attributes compared to broiler broth.
Panelists rated free-range broth in the categories of “like”
to “slightly like” for color, umami taste, chicken flavor,
viscosity, and aftertaste, while broiler broth ranged from
“slightly like” to “dislike.” The radar chart visually
highlights these differences, showing a wider area covered
by free-range broth, particularly for umami taste and
overall flavor intensity. These descriptive results indicate
that free-range chicken broth is more organoleptically
preferred, suggesting greater potential for consumer
acceptance in complementary feeding applications.

The hedonic evaluation by 30 panelists showed that free-
range chicken broth consistently achieved higher scores
across all sensory attributes compared to broiler broth
(Table 2). Panelists rated free-range broth as “like” for
color and “slightly like” for umami taste, chicken flavor,
viscosity, and aftertaste. In contrast, broiler broth was rated
lower, ranging from “slightly like” for color to “dislike” for

Comparison of Proximate Composition

umami taste and aftertaste. These results suggest that free-
range chicken broth not only provides superior nutritional
quality but is also organoleptically preferred, indicating
greater potential for consumer acceptance in
complementary feeding formulations.

Overall, free-range chicken broth consistently received
higher scores, with color rated the highest (mean 5.1 ‘like”).
Broiler chicken broth scored lowest on umami taste (mean
2.9, “dislike”, indicating weaker savory perception.

3.3. Shelf-Life Stability of Broth

The results of the shelf-life evaluation under refrigerated
storage (4 °C) are presented in Table 3 and illustrated in
Figures 3-5. Both sensory and microbiological data
revealed that free-range chicken broth maintained
acceptable quality for a longer period compared to broiler
broth.

in Chicken Broths
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—&— Broiler Chicken Broth
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Figure 3. Comparison of Proximate Composition In Chicken Broths
Table 3. Organoleptic evaluation scores of chicken broth types
Attribute Free-range chicken broth Broiler Chicken Broth Interpretation
category Category
Colour 5.1 Like 4.1 Slightly like Higher acceptability for free-range broth
Umanmi taste 4.1 Slightly like 2.9 Dislike Stronger Savory taste in free-range broth
Chicken flavour 43 Slightly like 3.5 Neutal-dislike ~ More pronounced flavour in free-range broth
Viscosity 43 Slightly like 33 Dislike Preferred texture in free-range broth
After taste 4.0 Slightly like 3.1 Dislike Better lingering taste in free-range broth
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Radar Chart of Hedonic Scores for Chicken Broths
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Figure 4. Hedonic score for chicken Broths
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Figure 5. Shelf life (sensory)

Shelf-life testing under refrigerated storage (4 °C)
demonstrated that free-range chicken broth retained
acceptable sensory quality and microbiological safety for
up to five days, whereas broiler chicken broth maintained
quality for only four days (Table 4 and Figures 5-7). After
these thresholds, both types of broth exhibited noticeable
sensory declines, including loss of flavor intensity and

changes in odor, accompanied by increased microbial
counts. These findings suggest that free-range chicken
broth has a modestly longer shelf-life compared to broiler
broth, which further enhances its suitability for
complementary feeding applications, especially when
integrated with appropriate packaging technologies such as
Nutripack.
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Table 4. Shelf-life stability of free-range and broiler chicken broth under refrigeration (4°C)

Parameter Free-range chicken broth Broiler chicken broth Interpretation
Acceptable sensory Up to 5 days Up to 4 days Free-range broth maintained quality 1 day longer
quality
Microbiological <10° CFU/ml (up to day 5) < 10° CFU/ml (up to day 4) Broiler broth deteriorated earlier

Onset of Sensory Decline Day 6 (loss of flavour, Odor Day 5 (loss of flavour, odour

changes)

Free-range broth exhibited slower deterioration
changes)

Shelf-Life (Microbiology) — Threshold 1x10°> CFU/mL

Safe/Below threshold | @ @ @

Microbiological Safety

T

Unsafe/Above threshold
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3 4 5 6 7
Storage Day at 4 °C

Figure 6. Shelf Life (Decline)

Onset of Sensory Decline — Summary

P

Acceptable

Acceptability

Not acceptable

\ 4

———{ —&— Free-Range — Sensory
Broiler — Sensory

A\ i

A\ L~
o | 3
S P>
Y i ®©
= a
‘o ‘9
e [y
'S '8
| Lo
;w :w
) )
' £ 1 £
'S ]
) @O
= & -1
4 4
m i

3 4 5 6 7

Storage Day at 4 °C

Figure 7. Shelf Life (Microbiology)

Figure 5 shows the sensory shelf-life stability of free-
range and broiler chicken broth stored under refrigeration
(4 °C). Free-range chicken broth maintained acceptable
sensory quality (score >4) for up to five days, while broiler
chicken broth was only acceptable for four days. After
these thresholds, panelists reported noticeable declines in

flavor intensity, viscosity, and overall acceptability. The
chart highlights that free-range broth exhibited a modestly
longer shelf-life compared to broiler broth, suggesting
better stability of sensory quality during storage. This
advantage reinforces its suitability for use in
complementary feeding, where product palatability is
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critical for infant acceptance and caregiver compliance.

4. Discussion

The present study demonstrated that free-range chicken
broth contained higher levels of protein, ash, and
carbohydrates compared to broiler chicken broth, while
broiler chicken showed slightly higher fat and moisture
content. It is important to note that this study did not assess
clinical growth outcomes or stunting status among infants
or young children. Therefore, conclusions regarding
stunting prevention should be interpreted as potential
implications rather than direct evidence of effectiveness.
Future randomized controlled trials and community-based
intervention studies are required to evaluate the impact of
chicken broth consumption on child growth outcomes.

These findings are consistent with previous research by
Ridwan et al [22], who reported that broths prepared from
native chickens exhibited superior nutrient density and
physicochemical properties relative to commercial broilers.
Similar patterns were observed in other comparative
analyses, which indicated that free-range poultry meat
generally contains higher protein and micronutrient
concentration due to slower growth rates, greater physical
activity, and lower intramuscular water content [26].

From a sensory perspective, the hedonic evaluation in
this study revealed that free-range chicken broth received
consistently higher acceptance scores across color, umami
taste, chicken flavor, and viscosity compared to broiler
chicken broth. These results align with Ridwan [22] who
found that free-range chicken broth possessed more
pronounced savory and chicken flavor attributes than
broiler broth. Enhanced sensory acceptance is particularly
important in the context of complementary feeding, as
infants’ food acceptability strongly influences caregiver
compliance and child consumption patterns [20].

The nutritional superiority of free-range chicken broth,
particularly its higher protein content, has direct
implications for infant nutrition during the complementary
feeding period (6-24 months). Protein is a critical
macronutrient for linear growth, cognitive development,
and immune function [28]. Moreover, bone-derived broths
contain bioavailable minerals such as calcium, phosphorus,
and magnesium, which are essential for skeletal growth and
bone mineralization [29]. These nutrients are often limited
in predominantly carbohydrate-based complementary
foods in low- and middle-income settings, contributing to
persistent risks of stunting [12]. Integrating free-range
chicken broth into infant diets could therefore bridge
nutrient gaps and support catch-up growth.

In addition, the umami compounds (e.g., glutamic acid
and inosinate) found in free-range chicken broth may
stimulate appetite and enhance overall dietary intake. This
is particularly relevant for young children, where
palatability plays a decisive role in the success of
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nutritional interventions. The higher acceptability scores
observed in free-range chicken broth suggest that it could
be more easily integrated into diverse recipes or consumed
as a standalone complementary food.

Animal source foods are recognized as among the most
effective dietary strategies for improving linear growth
[27]; however, their utilization remains limited in many
low- and middle-income countries due to issues of cost and
accessibility. In the Indonesian context, free-range
chickens are widely available in rural and peri-urban areas,
offering a practical alternative to imported supplements or
fortified foods. Chicken broth, prepared from these locally
sourced chickens, therefore represents a nutrient-rich,
affordable, and culturally relevant ASF option. By
leveraging existing local resources, this approach promotes
food sovereignty and aligns with sustainable nutrition
principles that are increasingly prioritized in global health
policy. Importantly, the integration of free-range chicken
broth into complementary feeding practices requires
minimal modification to local dietary habits, positioning it
as a scalable and context-appropriate intervention for
stunting prevention.

Taken together, these findings support the potential role
of free-range chicken broth as a locally available, nutrient-
dense, and culturally acceptable supplementary food
during the critical windows of complementary feeding. By
improving both nutritional adequacy and sensory appeal,
free-range chicken broth may serve as a low-cost
intervention to reduce stunting risk in infants and young
children. Future studies should extend these findings by
conducting randomized controlled trials assessing long-
term growth outcomes, bioavailability of amino acids and
minerals, and caregiver feasibility in community-based
feeding programs.

5. Limitation

Because proximate composition was determined from
single laboratory measurements without replication, no
inferential statistical analysis could be conducted. The
results are therefore interpreted descriptively, highlighting
relative differences between broth types. Future studies
should include replicate analyses and larger sample sizes to
enable robust statistical testing.

6. Conclusions

This study demonstrated that free-range chicken broth
possesses superior nutritional composition and sensory
acceptability compared to broiler chicken broth. The higher
protein, ash, and carbohydrate contents, alongside more
favorable hedonic scores, highlight its potential as a
nutrient-dense, culturally acceptable, and affordable food
source. Given the critical role of animal source foods in
supporting optimal growth during the complementary
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feeding period, chicken broth represents a promising
supplementary option for infants aged 6-24 months.
Integrating this locally available broth into complementary
feeding strategies may contribute to stunting prevention in
resource-limited settings. Future research should focus on
randomized controlled trials to confirm its long-term
growth impacts, bioavailability of key nutrients, and
feasibility of large-scale implementation in community-
based nutrition programs
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