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Abstract 
The exclusive breastfeeding rate has declined, partly due to mothers' 
perceptions of inadequate breast milk production. Optimal nutrition is 
crucial to enhance breast milk production. This study aimed to develop 
instant pumpkin cream soup with moringa leaves, which contains beta-
carotene, flavonoids, and phenols as galactagogues and supports meeting 
the nutritional needs of breastfeeding mothers. Conducted from January 
to April 2024 in Bogor, West Java, the study used a Randomized Design 
(CRD) with moringa leaf concentrations of 1%, 2%, and 3%. A sensory 
evaluation by 35 semi-trained panelists indicated that the highest 
moringa concentration (F3) achieved the best taste, consistency, and 
overall acceptability scores. Statistical analysis revealed significant 
differences in moisture and protein contents between fresh and instant 
cream soups (p<0,05). The selected formula contained 0,22 mg/g iron, 
antioxidant activity (IC50:167,79 ppm), 50,95 mg GAE/g total phenols, 
20,33 mg QE/g total flavonoids, and 40,50 mcg/g beta-carotene, with a 
protein digestibility of 43,57%. One serving (25 g) of cream soup 
provided 5% of the Recommended Dietary Allowance (RDA) for 
breastfeeding mothers. In conclusion, cream soup formula with 3% 
moringa leaves was the most preferred, containing nutrients and 
antioxidants that support increased breast milk production and meet the 
nutritional needs of breastfeeding mothers. 
Keywords: Antioxidant activity, beta-carotene, galactagogue, protein 

digestibility, sensory evaluation 

 
Abstrak 
Tingkat pemberian ASI eksklusif menurun, salah satunya disebabkan oleh 
persepsi ibu bahwa produksi ASI tidak mencukupi. Pemenuhan gizi yang 
optimal penting untuk mendukung produksi ASI. Penelitian bertujuan 
mengembangkan sup krim instan labu kuning dengan daun kelor, yang 
mengandung beta-karoten, flavonoid, dan fenol sebagai galaktagogum serta 
mendukung pemenuhan gizi ibu menyusui. Penelitian dilakukan pada 
Januari-April 2024 di Bogor, Jawa Barat, menggunakan Rancangan Acak 
Lengkap (RAL) dengan perlakuan penambahan daun kelor pada konsentrasi 
1%, 2%, dan 3%. Evaluasi sensori oleh 35 panelis semi-terlatih 
menunjukkan bahwa formula dengan konsentrasi daun kelor tertinggi (F3) 
memperoleh skor terbaik pada aspek rasa, kekentalan, dan penerimaan 
keseluruhan. Analisis statistik dengan Paired Sample T-test. Hasil 
menunjukkan perbedaan signifikan pada kandungan air dan protein antara 
sup krim segar dan instan (p<0,05). Formula sup krim terpilih mengandung 
0,22 mg/g zat besi, aktivitas antioksidan (IC50: 167,79 ppm), 50,95 mg 
GAE/g total phenol, 20,33 mg QE/g total flavonoid, 40,50 mcg/g beta-
karoten, dan daya cerna protein sebesar 43,57%. Satu takaran saji (25 g) sup 
krim dapat memenuhi 5% Angka Kecukupan Gizi (AKG) untuk ibu menyusui. 
Kesimpulan, formula sup krim dengan 3% daun kelor paling disukai serta 
mengandung zat gizi dan antioksidan yang berpotensi mendukung 
peningkatan produksi ASI dan membantu memenuhi kebutuhan gizi ibu 
menyusui. 
Kata Kunci: Aktivitas antioksidan, beta-karoten, daya cerna protein, 

evaluasi sensori, galaktagogum 
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Introduction 

The World Health Assembly has established a 
global target to increase the prevalence of 
exclusive breastfeeding among infants under six 
months of age to at least 50% by 2025. However, 
current data indicate that approximately 60% of 
the infants in this age group are not exclusively 
breastfed. Alarmingly, this figure has shown 
minimal improvement over the past two 
decades, underscoring the persistent challenges 
in promoting exclusive breastfeeding practices 
globally (WHO, 2023). In Indonesia, the right of a 
newborn to exclusively breastfeed for the first 
six months is legally recognized under the 
Government Regulation on Health No. 17 of 
2023. However, recent data from the Indonesian 
Nutrition Status Survey (INSS) reveal a 
significant decline in exclusive breastfeeding 
rates, dropping from 31,5% in 2021 to 16,7% in 
2022 (Kementerian Kesehatan, 2022). Low 
breastfeeding rates are often attributed to 
mothers' perceptions of insufficient milk 
production and breast or nipple pain (Morrison 
et al., 2019).  

Exclusive breastfeeding offers well-
documented health benefits to both infants and 
mothers. Breast milk reduces the risk of 
morbidity in infants with diarrhea, respiratory 
infections, and otitis media (middle ear 
inflammation). It also lowers the likelihood of 
obesity and diabetes later in life and supports 
cognitive development. For mothers, 
breastfeeding has been shown to reduce the risk 
of breast cancer, ovarian cancer, and type 2 
diabetes (Victora et al., 2016). Nonetheless, the 
consequences of suboptimal breastfeeding are 
severe, with a global study across 130 countries 
estimating that inadequate breastfeeding 
contributes to approximately 600.000 child 
deaths annually due to pneumonia and diarrhea 
(Walters et al., 2019). 

One approach to increasing breast milk 
production is herbal galactagogue therapy, 
which can enhance prolactin levels (Westfall, 
2003). Galactagogues, including 
pharmaceuticals, foods, or herbal supplements, 
stimulate the adenohypophysis or inhibit 
hormones that suppress prolactin production 
(Khairani et al., 2021).One of the galactagogues 
already known in Indonesia is Moringa (Moringa 
oleifera) leaves, which contain flavonoids and 
polyphenols. These substances are associated 
with increased prolactin and oxytocin hormones, 

which play a role in milk production (Rotella et 
al., 2023). Moringa leaves show potential as a 
herbal galactagogue, significantly increasing 
breast milk volume and supporting infant weight 
gain by elevating prolactin levels (Raguindin et 
al., 2014). 

Pumpkin is a vegetable that is beneficial 
for health and is rich in phenolic compounds, 
flavonoids, and vitamins (Assous et al., 2014). 
Pumpkin, which is rich in beta-carotene and a 
precursor of vitamin A synthesis, is excellent for 
breastfeeding mothers to consume. 
Breastfeeding mothers require an additional 350 
RE of vitamin A more than non-breastfeeding 
women do to support breast milk production for 
their babies. Hence, breastfeeding mothers are 
vulnerable to vitamin A deficiency (VAD) 
(Kementerian Kesehatan RI, 2019).   

While extensive research has been 
conducted on supportive foods for breastfeeding 
mothers, there is still a lack of studies examining 
the combination of pumpkin and moringa leaves 
in instant food formulations, particularly in the 
form of cream soup. Pumpkin-based instant 
cream soup has the potential to serve as a 
nutritious snack or supplementary dish for 
breastfeeding mothers, enriched with Moringa 
leaves that contain bioactive compounds such as 
galactagogues (Rotella et al., 2023).  

Instant cream soup is a practical and 
affordable snack with a stable taste over a 
storage period of 6-12 months, making it 
popular in modern society (Dhiman et al., 2017). 
Developing pumpkin cream soup with moringa 
leaves is important because of the nutritional 
benefits of both ingredients, which are rich in 
bioactive compounds, and their potential to 
support breast milk production in nursing 
mothers. The objective of this study is to analyze 
the organoleptic value, physical properties, 
proximate nutritional content, iron content, 
antioxidant activity, beta-carotene, total phenol, 
flavonoid, and protein digestibility of instant 
pumpkin cream soup with Moringa leaves for 
breastfeeding mothers 

 
 

Methods 

This research was conducted using a completely 
randomized (CRD) design. The treatment given 
was the difference in additional ingredients for 
making instant cream soup in the form of 
moringa leaf addition (1%, 2%, and 3% of the 
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total cream soup composition) to the instant 
cream soup formulation. Each treatment was 
tested twice and analyzed in duplicate to ensure 
the accuracy and reliability of the results. The 
amount of Moringa leaves that significantly 
affects breast milk production, as stated by 
(Renityas, 2018), is 800 mg of Moringa extract 
administered once per day, and according to 
(Sulistiawati et al., 2017), 250 mg of Moringa 
extract administered twice per day. Based on 
these dosages, the extract amounts were 
converted into fresh moringa leaves for human 
consumption, equivalent to approximately 1,9–2 
g of fresh leaves per day. Moringa leaves were 
added to 210 g of cream soup, starting with 2 g 
in F1 (1,0%), 4 g in F2 (2%), and 6 g in F3 (3%). 

This research was conducted in 
January−June 2024. The preparation of instant 
cream soup formula was performed at the Food 
Experiment Laboratory, and organoleptic data 
collection on semi-trained panelists was 
performed at the Organoleptic Laboratory of the 
Department of Public Nutrition, Faculty of 
Human Ecology, IPB. A drum dryer was used 
during the drying process at the SEAFAST Center 
Laboratory (IPB). Proximate nutrient content 
analysis (water, ash, protein, fat, and 
carbohydrate), antioxidant activity tests, total 
phenolics, flavonoids, and protein digestibility 
were conducted at the Nutritional Biochemistry 
Laboratory, IPB. Beta-carotene content analysis 
was conducted at the Saraswanti Indo Genetech 
(SIG) Laboratory, Bogor. The iron extraction 
readings were conducted at the Testing 
Laboratory of the Department of Soil Science 
and Land Resources, Faculty of Agriculture, IPB. 

Table 1 presents the ingredients used in 
instant cream soup formula. All instant cream 
soup ingredients were purchased through online 
market platforms, with moringa leaves 
harvested from moringa trees aged 12–15 weeks 
and pumpkin from the Cucurbita moschata 
variety Hammer 334. For making the cream 
soup, pumpkin, carrots, and tomatoes were cut, 
cleaned of seeds, and then diced. The onions and 
garlic were sautéed in margarine. Chicken broth, 
pumpkin, carrots, chicken meat, leeks, celery, 
and moringa leaves were then added. The soup 
was then boiled for approximately 15-20 
minutes. After the soup was cooked, it was 
pureed using a blender until it became porridge 
and filtered. It was then cooked again for 5-10 
minutes while being added with cooking cream, 
cornstarch, pepper, and salt were added. Next, 

fresh cream soup was dried using a drum dryer 
(130°C) to produce fresh cream soup powder. A 
temperature of 130 °C was chosen because trials 
showed that it produces cream soup powder 
that is perfectly dried, neither wet nor burnt. 
The short contact time between the cream soup 
and drum dryer at high temperatures helps 
minimize the degradation of bioactive 
compounds such as beta-carotene and 
antioxidants. This temperature ensured effective 
drying while preserving the functional quality of 
the product. 

 
Table 1. Instant cream soup formula 

Ingredients F1 (%) F2 (%) F3 (%) 
Pumpkin 14 14 14 
Moringa leaves 1 2 3 
Chicken 10 10 10 
Carrot 9 8 7 
Tomato 2 2 2 
Margarine 2 2 2 
Cooking cream 48 48 48 
Cornstarch 5 5 5 
Garlic 5 5 5 
Onion 2 2 2 

 
A sensory evaluation was conducted 

using the hedonic test method on 35 semi-
trained panelists. The panelists signed an 
informed consent form before testing. The 
assessment test was conducted by presenting 
the samples individually using a three-digit 
random code. This test aimed to evaluate the 
preference for the samples in terms of color, 
viscosity, aroma, taste, mouthfeel, aftertaste, 
and overall cream soup on a scale of 1 to 9 (1= 
strongly dislike to 9= strongly like). The semi-
trained panelists used in this sensory 
evaluation received basic training, which 
included an introduction to the sensory 
evaluation methods and instructions on how to 
use the rating scales. The semi-trained 
panelists met several criteria, including the 
absence of allergies to pumpkin, moringa 
leaves, chicken, milk, or their derivatives. 
Additionally, the panelists were healthy, had no 
olfactory impairments, were not colorblind, and 
had no psychological disorders that could have 
affected the sensory assessment. The sensory 
evaluation was conducted using the hedonic 
test method with 35 semi-trained panelists. The 
panelists signed an informed consent form 
before participating in this study. 
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The physical characteristics of the cream 

soup measured included pH measured using a 
pH meter (Ohaus Starter 3100; 180 USA), yield 
calculated based on the percentage between the 
weight of instant cream soup and fresh cream 
soup before drying, rehydration power 
calculated by rehydrating 0,5 g of cream soup 
with 5 ml of distilled water and then 
centrifuging at 2,500 rpm for 30 min, and 
viscosity analysis performed using a Brookfield 
LVT Analog Viscometer. 

The moisture content was determined by 
drying the samples in an oven at 105°C at a 
constant weight for approximately three–five 
hours. The ash content was calculated by 
burning the samples in a furnace at 550°C for 
five–eight hours until a constant weight was 
achieved. The analysis of moisture content and 
ash content was conducted based on the 
Indonesian National Standard (INS) 01-2891-
1992. Protein content was determined using the 
Kjeldahl method. The protein analysis was 
conducted based on AOAC 2001.11.2005 and the 
Indonesian National Standard (SNI) 01-2891-
1992. The fat content was determined using the 
Soxhlet method with a Foss Tecator Soxtec 200. 
The analysis of fat content was conducted based 
on the Indonesian National Standard (INS) 01-
2891-1992 The method of determining 
carbohydrate content by difference was used to 
determine carbohydrate content, which involves 
water, ash, fat, and protein content. Fe content 
was analyzed using the Atomic Absorption 
Spectroscopy (AAS) method by AOAC (2012), in 
which the samples were first subjected to the 
wet-soaking process. 

Antioxidant activity was measured using 
the DPPH (2,2-diphenyl-1-picrylhydrazyl) 

method (Molyneux, 2004). The beta-carotene 
content was analyzed using the HPLC-PDA 
method. The total phenol content in the instant 
cream soup was analyzed using the Folin-
Ciocalteu method using the gallic acid standard 
(Kupina et al., 2019). Total flavonoid levels in 
the samples were analyzed using the quercetin 
standard colorimetric method (M. Gonzalez-
Paramas et al., 2012).  

Protein digestibility was analyzed in vitro 
using the INFOGEST 2.0 protocol (Brodkorb et 
al., 2019), which mimics protein digestion in the 
human gastrointestinal tract using digestive 
enzymes, including oral, gastric, and small 
intestinal digestion stages. 

Data were processed using Microsoft Excel 
2019 and statistically analyzed using SPSS 26.0 
for Windows. Organoleptic data, physical 
characteristics, and proximate nutrient content 
of the three instant cream soup formulas were 
analyzed using One-way ANOVA to determine 
the effect of the proportion of moringa leaves 
and carrots, followed by Duncan’s multiple 
range test to identify differences between 
treatments. A paired Sample t-test was used to 
compare the proximate nutrient contents 
(water, ash, protein, fat, and carbohydrate) 
between fresh and instant cream soups. 
 

 

Result and Discussion 

Sensory analysis 
Sensory analysis is a method used to evaluate 
the sensory characteristics of food ingredients 
or other products (Lewkowska et al., 2015). The 
results of the sensory analysis are presented in 
Table 2. 

 
Table 2. Results of the hedonic sensory test of instant cream soup

Sensory Attributes 
Formula 

p value 
F1 F2 F3 

Color 6,380 ± 1,543a 5,980 ± 1,530a 5,194 ± 1,849b 0,011 
Viscocity 5,117 ± 2,250a 6,306 ± 1,659b 6,006 ± 1,533b 0,002 
Aroma 5,711 ± 1,688a 6,606 ± 1,416b 6,006 ± 1,665ab 0,062 
Taste 5,189 ± 1,363a 5,926 ± 1,605b 6,260 ± 1,662b 0,015 
Mouthfeel 5,380 ± 1,529a 5,877 ± 1,459a 5,854 ± 1,481a 0,293 
Aftertaste 6,031 ± 1,608a 5,920 ± 1,540a 5,711 ± 1,499a 0,682 
Overall 5,920 ± 1,232a 6,397 ± 1,677a 6,617 ± 1,425a 0,112 

Values with the same superscript in the same row indicate no significant difference 

 
The results of the hedonic test analysis on 

the color attribute showed the highest 
preference for the F1 cream soup formula and 
the lowest preference for the F3 formula. This 
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indicates that the panelists had the highest color 
preference for formula F1, which tended to have 
a more orange color than the other formulas. 

The instant cream soup formula that 
received the highest aroma attribute score was 
formula F2, whereas the lowest score was for 
formula F1. Formula F1 and F2 showed a 
significant difference, while F3 showed no 
significant difference compared to F1 and F2. 
This suggests that the panelists' preference for 
the aroma of instant cream soup was not 
affected by the increasing composition of 
Moringa leaves in the soup. The cream soup had 
an aroma that resembled chicken broth, so the 
addition of moringa leaves did not affect the 
dominant aroma of the soup. 

The results of the hedonic test analysis on 
the viscosity attribute showed that the average 
score for formula F3 showed a significant 
difference compared to formulas F1 and F2, 
whereas samples F1 and F2 did not show a 
significant difference from each other. Formula 
F3 received the highest score, whereas formula 
F1 received the lowest score. This indicates that 
the panelists preferred the texture with higher 
viscosity in formula F3, which contained a 
higher composition of moringa leaves compared 
to the other formulas. 

The sensory evaluation results showed 
that formulation F3, with the highest 

concentration of moringa leaves, achieved the 
highest scores for taste, thickness, and overall 
acceptance, significantly differing from F1. 
Although the color score of F3 was lower than 
that of F1, its aroma score was comparable to 
that of F2 and was well-received. Additionally, 
the mouthfeel and aftertaste of F3 were 
favorable, although they were not significantly 
different from those of F2. These results indicate 
that the addition of moringa leaves to F3 
positively influenced sensory attributes, 
particularly taste and thickness. With the highest 
overall score, F3 had the potential to be the most 
preferred functional cream soup product for 
panelists. 
 
Physical characteristics 
The results of the analysis of physical 
characteristics are shown in Table 3. Physical 
analysis results showed that the F1 cream soup 
formula had the highest pH. The addition of 
different food ingredients can affect the pH and 
other characteristics of cream soup. The 
increase in carrot composition in cream soup in 
this study aligns with the increase in pH value. 
Carrots have a reasonably high pH value of 
around 8,07 (Angelia, 2017). This factor causes 
the pH value of cream soup containing more 
carrot composition (F1) to be higher than that of 
other cream soup formulas. 

 
Table 3. Analysis result of cream soup characteristics 

Physical characteristics 
 Formula  

p value 
F1 F2 F3 

pH 5,62 ± 0,21a 5,61 ± 0,14a 5,47 ± 0,21b 0,007 
Viscosity (cP) 1480 ± 28,28a 1390 ± 14,14b 1210 ± 14,14c 0,002 
Yield (%) 9,88 ± 0,18a 9,78 ± 0,32a 9,54 ± 0,02a 0,376 
Rehydration capacity (ml/g) 5,63 ± 0,43a 4,43 ± 0,63a 4,35 ± 0,53a 0,160 

Values with the same superscript in the same row indicate no significant difference 

 
Formula F1 has the highest viscosity. The 

higher carrot content in F1 may contribute to a 
higher viscosity value. Carrots contain pectin, 
which can play a role in gel formation (Moelants 
et al., 2012). Pectin in the food industry is 
commonly used as a gelling agent, stabilizer, 
emulsifier, and thickener in products such as 
jams, jellies, candies, and fruit juices (Jafari et al., 
2016). This gel formation process by pectin can 
affect the viscosity of cream soup, thus making 
formula F1 thicker than other formulas with less 
carrot content. The decrease in viscosity of 
cream soup with the highest addition of moringa 
leaves is suspected to be due to the presence of 

saponin compounds in moringa leaves. Saponins 
are known to affect the viscosity of food. 
Saponins have been reported to reduce the 
viscosity and increase the foaming capacity of 
cowpea paste, subsequently influencing the 
physical characteristics of fried akara products 
(Park et al., 2005). 

Formula F1 has the highest yield. The 
percentage yields of the three cream soup 
formulations did not differ significantly. This 
result indicates that the three formulas have the 
same production efficiency, and there is no 
significant difference in the conversion from 
fresh cream soup to the final product, namely, 
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instant cream soup. The results of the 
rehydration power analysis of the three cream 
soup formulas showed no significant difference. 
 
Proximate nutrient content 
The proximate nutrient content analysis results 
shown in Table 4 showed no significant 
differences in ash, protein, fat, and carbohydrate 
contents among the three instant cream soup 
samples. Meanwhile, in the parameter of water 
content, there was a significant difference 
among the three instant cream soup samples. 

The moisture content plays a vital role in 
determining the texture and stability of food 
products. F1 had the highest moisture content, 
which may also indicate that the higher the ratio 
of carrot composition in the instant cream soup, 
the higher the moisture content in the sample. 
This difference can be caused by the water 
content of carrots, which is slightly higher than 
that of moringa leaves. Water content in carrots 
ranges from 76,3% to 88,5%, while the water 
content in fresh moringa leaves based on the 

Tabel Komposisi Pangan Indonesia/Indonesian 
Food Composition Table (IFCT) is 75,6% 
(Kementerian Kesehatan, 2018; Rashidi & 
Gholami, 2011). This difference in water content 
may have caused significant differences among 
the three instant cream soup samples with 
varying ratios of moringa leaves and carrots. 
 
Analysis of the Selected Cream Soup Formula 
Based on the analysis of sensory, physical, and 
proximate nutritional characteristics of the three 
instant cream soup formulas, F3 was selected as 
the best formula. Formula F3 was chosen 
because it had the   highest overall hedonic test 
value. In addition, the proximate nutrient 
content analysis showed that the three formulas 
did not have significant differences except for 
the water content. Therefore, formula F3 was 
chosen because it has the highest moringa leaf 
composition, which is expected to contain high 
levels of antioxidants and can help support the 
smooth production and release of breast milk in 
nursing mothers. 

 
Table 4. Proximate nutrient content of instant cream soup  

Composition (%) 
Formula 

p value 
F1 F2 F3 

Moisture (wb) 4,56 ± 0,06a 3,80 ± 0,06b 3,27 ± 0,09c 0,001 
Ash (db) 8,63 ± 0,21a 8,70 ± 0,07a 8,47 ± 0,07a 0,342 
Protein (db) 14,27 ± 0,01a 14,14 ± 0,50a 14,52 ± 0,16a 0,519 
Fat (db) 23,14 ± 0,92a 23,19 ± 0,09a 23,40 ± 0,46a 0,903 
Carbohydrates (db) 55,55 ± 1,01a 55,64 ± 0,47a 55,31 ± 0,54a 0,894 

Values with the same superscript in the same row indicate no significant difference 
wb= wet basis, db= dry basis 

 
The analysis showed a significant 

difference in water and protein content between 
fresh and instant cream soups (p-value <0,05. 
Meanwhile, the ash, fat, and carbohydrate 
contents could not be tested because there was 
no variation in the mean difference between the 
two groups, or it could be said that there was no 
difference in ash, fat, and carbohydrate contents 
between fresh and instant cream soups. The 
results of the nutritional analysis of the fresh 
and instant cream soup in formula F3 are 
presented in Table 5. Fresh cream soup had high 
moisture content. This figure shows that most of 
the fresh cream soup was composed of water. 
Meanwhile, instant cream soup had a much 
lower moisture content of 0,8 g. This drastic 
decrease in moisture content resulted from the 
drying process using a drum dryer to create 
instant cream 

Table 5.   Proximate nutrient content of selected 
cream soup products (F3) 

Content (g) Fresh 
cream 
soup 

Instant 
cream 
soup 

p-value 

Moisture (wb) 182,4 0,8 0,000 
Ash (db) 1,85 1,65 N/Aa 
Protein (db) 6,65 3,5 0,010 
Fat (db) 4,75 5,65 N/Aa 
Carbohydrate (db) 14,6 13,4 N/Aa 

a= statistical analysis could not be performed because the 
difference between the two data sets being compared is 
constant or negligible 
 

The drying process aims to reduce the 
moisture content to a deficient level to extend 
the shelf life and facilitate storage. Lower 
moisture content in food products will result in 
longer shelf life (Ergun et al., 2010). Low-
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moisture foods are regarded as safe for human 
consumption because the limited water content 
does not support microbial activity 
(Karuppuchamy et al., 2024). 

The protein content of the fresh cream soup 
was higher than that of the instant cream soup, 
indicating that the drying process performed on the 
instant cream soup may affect the structure or 
concentration of the protein. This change can be 
caused by protein denaturation due to an increase 
in temperature or heating. Denaturation is a 
biochemical process that occurs when there is a 
change in the secondary, tertiary, or quaternary 
structure of the protein molecule, resulting in 
disruption of covalent bonds. This denaturation can 
reduce the protein's biological activity or a change 
in shape that can affect the protein content 
measured in the analysis (Acharya & Chaudhuri, 
2021). 

Formula F3 was further analyzed for iron 
content, antioxidant activity, total phenols, 
flavonoids, beta-carotene, and protein digestibility, 
the results of which are presented in Table 6. The 
iron content of the selected instant cream soup was 
0,22 mg/g or 22 mg/100 g sample. The relatively 
high iron content can be attributed to the pumpkin 
and moringa leaves, which are the raw materials for 
cream soup. According to the Indonesian Food 
Composition Table (IFCT), pumpkins contain 180 
mg of iron per 100 g of material, while moringa 
leaves contain 6 mg per 100 g of material 
(Kementerian Kesehatan, 2018). Iron is an 
important mineral that plays a role in the formation 
of hemoglobin in the blood. Consumption of foods 
rich in iron can increase hemoglobin  levels, serum 
ferritin, and reduce the risk of anemia and iron 
deficiency (Gera et al., 2012). Fe plays a crucial role 
in maternal and infant health during pregnancy and 
lactation. Adequate iron intake is essential for fetal 
development and successful lactation (Orlova et al., 
2022). 
 

Table 6. Iron content, phytochemicals and 
protein digestibility of selected instant 
cream soups (F3) 

Parameter Unit 
Content of 
Cream Soup 

Iron (Fe) mg/g 0,22 
Antioxidant 
Activity (IC50) 

ppm 167,79 

Total Phenol mg GAE/g 50,95 
Total Flavonoid mg QE/g 20,33 
Beta-carotene mcg/g 40,50 
Protein 
Digestibility 

% 43,57 

During lactation, maternal intestinal iron 
absorption increases through hypoxia-inducible 
factor-2α (HIF-2α) activation, which is vital for 
maintaining the iron levels in breast milk. 
Disruption of intestinal HIF-2α in lactating 
mothers can lead to anemia, growth deficits, and 
cognitive impairments in offspring 
(Ramakrishnan et al., 2015). The high iron 
content in this cream soup can help prevent 
anemia, especially in breastfeeding mothers who 
need higher iron intake than in non-
breastfeeding women. 

The antioxidant activity was measured 
using the IC50 value, which is the concentration 
of a substance required to inhibit 50% of the 
free radical activity in the test system. A lower 
IC50 value indicated a higher level of antioxidant 
activity. Based on the DPPH method, the selected 
instant cream soup had an IC50 value of 167,79 
ppm. This result indicates weak antioxidant 
activity. Antioxidant activity is categorized as 
very strong if the IC50 value is less than 50 ppm, 
strong between 50-100 ppm, moderate between 
100-150 ppm, and weak if more than 150 ppm 
(Molyneux, 2004). The antioxidant activity of 
moringa leaves and pumpkin, which are the 
main ingredients of instant cream soup, was 
classified as very strong. The antioxidant activity 
of moringa leaf extract ranges from 1,60-2,31 
ppm, while pumpkin has an antioxidant activity 
of 23,85 ppm  (Charoensin, 2014; Indrianingsih 
et al., 2019). 

The decreased antioxidant activity in the 
cream soup and its weak classification can be 
caused by the cooking process of fresh cream 
soup and the drying process at a high 
temperature (130 °C) during the production of 
instant cream soup. This is in line with the 
research of antioxidant activity in sweet potato 
extract, which showed that high temperature 
and longer duration of heating process can 
reduce antioxidant activity (Anggraeni et al., 
2015).    

Phenols are organic compounds with one 
or more hydroxyl groups (–OH) attached to an 
aromatic ring. Phenolic compounds included 
phenolic acids, flavonoids, stilbenes, and lignans. 
Based on this analysis, the selected instant 
cream soup had a total phenol content of 50,95 
mg GAE/g sample. The total phenolic content 
was equivalent to the gallic acid content. This 
total phenol content is not much different from 
the phenol content in pumpkin and moringa 
leaves, which are the main ingredients of the 
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cream soup.  Total phenol content in pumpkin 
flour is 48,56 mg/g (Manhivi et al., 2020). 
Meanwhile, the phenol content in moringa 
leaves is 63,16 mg GAE/g sample (Fachriyah et 
al., 2020).  

Flavonoids are a group of phenolic 
compounds that belong to subgroups, such as 
flavonols, flavones, flavanones, flavan-3-ol, 
anthocyanidins, and isoflavones. Based on the 
analysis of the quercetin standard, the selected 
cream soup had a flavonoid content of 20,33 mg 
QE/g sample. This flavonoid content is 
equivalent to that of quercetin. Flavonoids are 
derived from moringa leaves and pumpkins. 
Moringa leaves contain flavonoids of 10,477 mg 
QE/mg sample, while pumpkin contains 
flavonoids around 29,799−93,017 mg GAE/g 
(Fachriyah et al., 2020; Pujiastuti et al., 2022).  

Polyphenol compounds, including 
flavonoids, enhance breast milk production by 
modulating molecular signaling pathways such 
as Stat5 (differentiation), Stat3 (remodeling), 
mTOR, insulin (energy production), and nuclear 
factor kappa beta (NFκβ), which is associated 
with oxidative stress and inflammation, as 
revealed by a systematic review (Kelleher et al., 
2024). 

Beta-carotene is a natural pigment found 
in plants and is a precursor to vitamin A. This 
pigment is generally orange in color. This 
pigment generally has a distinctive orange-
yellowish color. Based on the analysis, the 
selected instant cream soup contains beta-
carotene of 40,50 mcg/g or 4,050 mcg/100 g 
sample. This content is not much different from 
the pumpkin cream soup in Irwan's (2017) 
research, which showed a beta-carotene content 
of 33,8 mcg/g in instant cream soup (Irwan, 
2017). The beta-carotene content of instant 
cream soup in this study is converted into 
vitamin A (Retinol Equivalent / RE), then the 
value is equivalent to 168,76 mcg RE per serving 
size. This result aligns with Aulia's research in 
2020, which shows that pumpkin cream soup 
with added tempeh contains around 
54,25−206,9 mcg RE per serving size (Aulia, 
2020). Beta-carotene can come from pumpkin, 
moringa leaves, and carrots used in cream 
soups. Pumpkin contains beta-carotene, which 
ranges from 29,16 mg/100 g to 154,76 mg/100 
g or 29,160 mcg/100 g to 154,760 mcg/100 g of 
material (Norshazila et al., 2014). Moringa 
leaves contain beta-carotene, which is also 

relatively high, amounting to 10.477 mg/100 g 
of sample, while carrots contain beta-carotene 
around 3,784 mcg/100 g of material 
(Kementerian Kesehatan, 2018). Beta-carotene 
is a provitamin A that plays a crucial role in 
breastfeeding mothers, as it supports breast 
milk production. Vitamin A aids in steroid 
production, which together stimulate the 
proliferation of alveolar epithelium and increase 
the number of alveoli and ducts in the mammary 
glands (Qiao et al., 2013). A deficiency in vitamin 
A intake increases the risk of reduced breast 
milk production by up to 1,8 times (Rahmadani 
et al., 2020). Therefore, beta-carotene is an 
essential component for meeting the nutritional 
needs of breastfeeding mothers. 

Protein digestibility is an indicator of how 
well the proteins in food can be digested and 
absorbed by the body. Protein digestibility in 
this study was measured using the in vitro 
method with digestive enzymes, which refers to 
the static in vitro simulation procedure of food 
digestion in the digestive tract by INFOGEST 2.0. 
The protein digestibility value is expressed as a 
percentage obtained by dividing the protein 
content by the total protein contained in a 
material or food. The higher the percentage of 
protein digestibility, the better the protein can 
be absorbed and used by the body. The instant 
cream soup in this study contained proteins 
mainly derived from animal proteins, namely 
chicken meat and breast parts. As shown in 
Table 7, the protein digestibility of the selected 
cream soup product was 43,57%. This result 
aligns with research by Lee et al. (2023), which 
showed that chicken breast meat has the most 
digestible protein, around 40% (Lee et al., 
2023).   
 
Contribution of Cream Soup Nutritional 
Content to the Nutritional Needs of 
Breastfeeding Mothers 
The nutrient contribution of instant cream soup 
in one serving size (25 g) was also calculated 
based on the Indonesian Recommended Dietary 
Allowance (RDA) of breastfeeding mothers aged 
19−29 and 30−49 years. Nutrient contribution 
was calculated in these two age ranges because 
the needs of breastfeeding women in these age 
ranges are different, especially in terms of 
energy, fat, and carbohydrate requirements. The 
nutrient content and contribution of instant 
cream soup per serving size to the Indonesian 
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Recommended Dietary Allowance of 
breastfeeding mothers at exclusive 
breastfeeding period aged 19−29 years and 
30−49 years are presented in Table 7. 

The analysis results show that one serving 
(25 g) of instant cream soup fulfills 5% of the 
RDA for energy, 4% of the RDA for protein, 3% of 
the RDA for carbohydrates, 30% of the RDA for 
iron and 18% of the RDA for vitamin A for 
breastfeeding mothers aged 19−49 years. 
Meanwhile, the fat content contribution varies by 
age, contributing 8% of the RDA for breastfeeding 

mothers aged 19−29 and 9% for those aged 
30−49. According to the 2019 Ministry of Health 
Regulation on Nutritional Adequacy Levels for 
breastfeeding mothers, vitamin A needs are 
measured in Retinol Equivalents (RE). Therefore, 
the beta-carotene content in instant cream soup 
was converted into vitamin A in RE units. One 
mcg RE is equivalent to six mcg beta-carotene, so 
one serving of instant cream soup contains 
168,76 mcg RE of vitamin A, contributing 18% of 
the needs for breastfeeding mothers aged 19−49 
years.    

 
Table 7. Nutrient content and contribution per serving size of instant cream soup to the RDA of 

breastfeeding mothers. 

Nutrient content 
Nutrient 
Content per 
Serving Size 

Breastfeeding Mothers 
RDA %RDA 

 (19−29 y.o)  (30−49 y.o)  (19−29 y.o)  (30−49 y.o) 
Energy (kcal) 118,9 2580 2480 5 5 
Protein (g) 3,5 80 80 4 4 
Fat (g) 5,7 67,2 62,2 8 9 
Carbohydrate (g) 13,4 405 385 3 3 
Iron (mg) 5,43 18 18 30 30 
Vitamin A (RE) 168,76 950 950 18 18 

 
It is recommended that one serving of 

instant cream soup be consumed twice a day to 
meet 10% of the needs of breastfeeding 
mothers. Instant cream soup can also be 
consumed as a snack with two slices of white 
bread (74 g), which meets 12% of the RDA for 
breastfeeding mothers in one meal 
 
 

Conclusion 

Adding Moringa leaves at three concentration levels 
in cream soup resulted in significant acidity (pH), 
viscosity, and moisture content differences. Hedonic 
testing showed that panelists preferred instant 
cream soup from formula F3, which had the highest 
moringa leaf composition (3%). This formula 
received the highest thickness, taste, and overall 
evaluation scores. The selected instant cream soup 
(F3) contained iron, antioxidant activity, phenol, 
flavonoid, beta-carotene, and had relatively good 
protein digestibility, with one serving size (25 g) 
fulfilling 5% of the Indonesian Recommended 
Dietary Allowance (RDA) for breastfeeding mothers 
aged 19−49 years. Cream soup formula (F3), which 
contains essential nutrients, supports the nutritional 
needs of breastfeeding mothers, while its antioxidant 
content acts as a galactagogue, promoting increased 
breast milk production. 

Further research should focus on human 
clinical trials to evaluate its efficacy for increasing 
breast milk production and improving maternal 
health. Preclinical studies using experimental 
animals can also provide insights into the 
mechanisms of action. Additionally, shelf-life 
studies are necessary to assess the stability of the 
product, including its nutritional quality, 
antioxidant activity, and safety, under various 
storage conditions. 

Pumpkin cream soup with moringa leaves 
can be recommended as a dietary supplement for 
breastfeeding mothers, supported by educational 
materials highlighting its potential benefits for 
lactation and nutrition. Collaboration with local 
health clinics or breastfeeding support groups 
could facilitate its promotion as a functional food 
through educational campaigns to increase the 
awareness of its nutritional benefits. 

 
 

Acknowledgements 

We express our sincere gratitude to the 
Lembaga Pengelola Dana Pendidikan (LPDP), 
Ministry of Finance of the Republic of Indonesia, 
for their support in this research and 
publication. 



   

   

74 Formulation of functional instant pumpkin cream soup … Fajriani et al. 

 

Reference 

Acharya, V. V., & Chaudhuri, P. (2021). 
Modalities of Protein Denaturation and 
Nature of Denaturants. International 
Journal of Pharmaceutical Sciences Review 
and Research, 69(2), 19–24. 
https://doi.org/10.47583/ijpsrr.2021.v69i
02.002 

Angelia, I. O. (2017). Kandungan pH, Total Asam 
Tertitrasi, Padatan Terlarut dan Vitamin C 
pada beberapa Komoditas Hortikultura (pH 
content, total acidified acid, dissolved 
solids and vitamin c in some horticultural 
commodities). Journal of Agritech Science 
(JASc), 1(2), 68-74. 
https://doi.org/10.30869/jasc.v1i2.133 

Anggraeni, F. D., Santoso, U., & Cahyanto, M. N. 
(2015). Aktivitas antioksidan ekstrak 
berbagai hasil olah ubi jalar. Teknologi 
Pangan: Media Informasi dan Komunikasi 
Ilmiah Teknologi Pertanian, 6(2), 43–50. 
https://doi.org/10.35891/tp.v6i2.467 

Assous, M. T. M., Saad, E. M. S., & Dyab, A. S. 
(2014). Enhancement of quality attributes 
of canned pumpkin and pineapple. Annals 
of Agricultural Sciences, 59(1), 9–15. 
https://doi.org/10.1016/j.aoas.2014.06.00
2 

Aulia, S. S. (2020). Evaluasi sensori, karakteristik 
fisik, kandungan gizi, umur simpan, dan 
daya terima sup krim labu kuning 
(Cucurbita moschata) diperkaya tempe 
untuk lanjut usia. Institut Pertanian Bogor. 

Brodkorb, A., Egger, L., Alminger, M., Alvito, P., 
Assunção, R., Ballance, S., Bohn, T., 
Bourlieu-Lacanal, C., Boutrou, R., Carrière, 
F., Clemente, A., Corredig, M., Dupont, D., 
Dufour, C., Edwards, C., Golding, M., 
Karakaya, S., Kirkhus, B., Le Feunteun, S., … 
Recio, I. (2019). INFOGEST static in vitro 
simulation of gastrointestinal food 
digestion. Nature Protocols, 14(4), 991–
1014. https://doi.org/10.1038/s41596-
018-0119-1 

Charoensin, S. (2014). Antioxidant and 
anticancer activities of Moringa oleifera 
leaves. Journal of Medicinal Plants Research, 
8(7), 318-325. 
https://doi.org/10.5897/JMPR2013.5353 

Dhiman, A. K., Vidiya, N., Surekha, A., & Preethi, 
R. (2017). Studies on development and 

storage stability of dehydrated pumpkin 
based instant soup mix. Journal of Food 
Science and Technology, 9(3), 231–234. 
https://doi.org/https://doi.org/10.31018/
jans.v9i3.1444 

Ergun, R., Lietha, R., & Hartel, R. W. (2010). 
Moisture and Shelf Life in Sugar 
Confections Moisture and Shelf Life in 
Sugar. Critical reviews in food science and 
nutrition, 50(2), 162–192. 
https://doi.org/10.1080/1040839080224
8833 

Fachriyah, E., Kusrini, D., Haryanto, I. B., 
Wuandari, S. M. B., Lestari, W. I., & 
Sumariyah, S. (2020). Phytochemical Test, 
Determination of Total Phenol, Total 
Flavonoids and Antioxidant Activity of 
Ethanol Extract of Moringa Leaves 
(Moringa oleifera Lam). Jurnal Kimia Sains 
dan Aplikasi, 23(8), 290–294. 
https://doi.org/10.14710/jksa.23.8.290-
294 

Gera, T., Sachdev, H. S., & Boy, E. (2012). Effect of 
iron-fortified foods on hematologic and 
biological outcomes: systematic review of 
randomized controlled trials. The American 
journal of clinical nutrition, 96(2), 309-324. 
https://doi.org/10.3945/ajcn.111.031500.
Am 

Indrianingsih, A. W., Rosyida, V. T., Apriyana, W., 
Hayati, S. N., Nisa, K., Darsih, C., ... & 
Indirayati, N. (2019, March). Comparisons 
of antioxidant activities of two varieties of 
pumpkin (Cucurbita moschata and 
Cucurbita maxima) extracts. In IOP 
Conference Series: Earth and Environmental 
Science, 251(1), 012021. IOP Publishing. 

Irwan, W. S. (2017). Pengembangan Produk Sup 
Krim Instan Tinggi Betakaroten Berbasis 
Labu Kuning (Cucurbita moschata) untuk 
Lanjut Usia (Lansia). Institut Pertanian 
Bogor. 

Jafari, F., Khodaiyan, F., Kiani, H., & Hosseini, S. S. 
(2016). Pectin from carrot pomace : 
Optimization of extraction and 
physicochemical properties. Carbohydrate 
Polymers, 157, 1315–1322. 
https://doi.org/10.1016/j.carbpol.2016.11.
013 

Karuppuchamy, V., Heldman, D. R., & Snyder, A. 
B. (2024). A review of food safety in low-
moisture foods with current and potential 



   
  
Aceh. Nutri. J.    Vol: 10, No: 1, 2025 75 

 
dry-cleaning methods. Journal of Food 
Science, 89(2), 793–810. 
https://doi.org/10.1111/1750-
3841.16920 

Kelleher, S. L., Burkinshaw, S., & Kuyooro, S. E. 
(2024). Polyphenols and Lactation: 
Molecular Evidence to Support the Use of 
Botanical Galactagogues. Molecular 
Nutrition and Food Research, 68(9). 
https://doi.org/10.1002/mnfr.202300703 

Kementerian Kesehatan. (2018). Tabel 
Komposisi Pangan Indonesia 2017. 
Kementerian Kesehatan Republik 
Indonesia. 

Kementerian Kesehatan. (2022). BUKU SAKU 
Hasil Survei Status Gizi Indonesia (SSGI) 
2022. 

Kementerian Kesehatan RI. (2019). Peraturan 
Menteri Kesehatan Republik Indonesia 
Nomor 28 Tahun 2019 Tentang Angka 
Kecukupan Gizi Yang Dianjurkan. 
http://scioteca.caf.com/bitstream/handle/
123456789/1091/RED2017-Eng-
8ene.pdf?sequence=12&isAllowed=y%0Ah
ttp://dx.doi.org/10.1016/j.regsciurbeco.20
08.06.005%0Ahttps://www.researchgate.n
et/publication/305320484_SISTEM_PEMB
ETUNGAN_TERPUSAT_STRATEGI_MELEST
ARI 

Khairani, A. F., Adzdzikri, T. M., Menggala, S. T., 
Bashari, M. H., Rohmawaty, E., Achadiyani, 
A., & Kania, N. (2021). The potential of 
medicinal plants as galactagogue in 
Indonesia: A review from medical 
perspective. Biomedical and Pharmacology 
Journal, 14(3), 1595–1612. 
https://doi.org/10.13005/bpj/2262 

Kupina, S., Fields, C., Roman, M. C., & Brunelle, S. 
L. (2019). Determination of total phenolic 
content using the Folin-C assay: Single-
laboratory validation, first action 2017.13. 
Journal of AOAC International, 102(1), 320–
321. 
https://doi.org/10.1093/jaoac/102.1.320 

Lee, S., Jo, K., Jeong, H. G., Park, J. I., Yong, H. I., 
Choi, Y. S., & Jung, S. (2023). Higher protein 
digestibility of chicken thigh than breast 
muscle in an in vitro elderly digestion 
model. Food Science of Animal 
Resources, 43(2), 305. 

Lewkowska, P., Dymerski, T., & NamieśNik, J. 
(2015). Use of sensory analysis methods to 

evaluate the odor of food and outside 
air. Critical Reviews in Environmental 
Science and Technology, 45(20), 2208-2244. 
https://doi.org/10.1080/10643389.2015.1
010429 

M. Gonzalez-Paramas, A., Santos-Buelga, C., 
Duenas, M., & Gonzalez-Manzano, S. (2012). 
Analysis of Flavonoids in Foods and 
Biological Samples. Mini-Reviews in 
Medicinal Chemistry, 11(14), 1239–1255. 
https://doi.org/10.2174/1389557511109
1239 

Manhivi, V. E., Yasmina, S., & Sivakumar, D. 
(2020). Enhancement of the phytonutrient 
content of a gluten-free soup using a 
composite of vegetables. International 
Journal of Food Properties, 23(1), 1051–
1065. 
https://doi.org/10.1080/10942912.2020.1
778028 

Moelants, K. R., Jolie, R. P., Palmers, S. K., 
Cardinaels, R., Christiaens, S., Van 
Buggenhout, S., ... & Hendrickx, M. E. 
(2013). The effects of process-induced 
pectin changes on the viscosity of carrot 
and tomato sera. Food and Bioprocess 
Technology, 6, 2870-2883. 
https://doi.org/10.1007/s11947-012-
1004-5 

Molyneux, P. (2004). The use of the stable free 
radical diphenylpicryl- hydrazyl ( DPPH ) 
for estimating antioxidant activity. 
Songklanakarin Journal of Science and 
Technology, 26(2), 211–219. 
https://doi.org/0125-3395 

Morrison, A. H., Gentry, R., & Anderson, J. (2019). 
Mothers’ Reasons for Early Breastfeeding 
Cessation. MCN The American Journal of 
Maternal/Child Nursing, 44(6), 325–330. 
https://doi.org/10.1097/NMC.000000000
0000566 

Norshazila, S., Irwandi, J., Othman, R., & Yumi, Z. 
H. H. (2014). Carotenoid content in 
different locality of pumpkin (Cucurbita 
moschata) in Innovare. International 
Journal of Pharmacy and Pharmaceutical 
Sciences, 6(3), 29–32. 

Orlova S.V., Nikitina E.A., Balashova N.V., 
Prokopenko E.V. Once again about omega: 
impact of omega-3 PUFAs on composition 
of mother’s milk and health of 
children. Medical alphabet. 2022;(3):34-38. 
(In Russ.) https://doi.org/10.33667/2078-

https://doi.org/10.33667/2078-5631-2022-3-34-38


   

   

76 Formulation of functional instant pumpkin cream soup … Fajriani et al. 

 
5631-2022-3-34-38 

Park, J. Y., Plahar, M. A., Hung, Y. C., McWatters, 
K. H., & Eun, J. B. (2005). Effect of saponins 
on the foam/flow properties of paste and 
physical characteristics of akara made from 
decorticated black-eyed cowpeas. Journal of 
the Science of Food and Agriculture, 85(11), 
1845–1851. 
https://doi.org/10.1002/jsfa.2192 

Pujiastuti, A., Erwiyani, A. R., & Sunnah, I. (2022). 
Perbandingan Kadar Flavonoid Total dan 
Aktivitas Antioksidan Ekstrak Labu Kuning 
dengan Variasi Pelarut: Comparison of 
Total Flavonoid Levels and Antioxidant 
Activity of Pumpkin Extract with Solvent 
Variations. Journal of Holistics and Health 
Sciences, 4(2), 324-339. 

Qiao, Y., Feng, J., Yang, J., & Gu, G. (2013). The 
relationship between dietary vitamin A 
intake and the levels of sialic acid in the 
breast milk of lactating women. Journal of 
Nutritional Science and Vitaminology, 59(4), 
347–351. 
https://doi.org/10.3177/jnsv.59.347 

Raguindin, P. F. N., Dans, L. F., & King, J. F. 
(2014). Moringa oleifera as a galactagogue. 
Breastfeeding Medicine, 9(6), 323–324. 
https://doi.org/10.1089/bfm.2014.0002 

Rahmadani, P. A., Widyastuti, N., Fitranti, D. Y., & 
Wijayanti, H. S. (2020). Asupan Vitamin a 
Dan Tingkat Kecemasan Merupakan Faktor 
Risiko Kecukupan Produksi Asi Pada Ibu 
Menyusui Bayi Usia 0-5 Bulan. Journal of 
Nutrition College, 9(1), 44–53. 
https://doi.org/10.14710/jnc.v9i1.26689 

Ramakrishnan, S. K., Anderson, E. R., Martin, A., 
Centofanti, B., & Shah, Y. M. (2015). 
Maternal intestinal HIF-2α is necessary for 
sensing iron demands of lactation in mice. 
Proceedings of the National Academy of 
Sciences of the United States of America, 
112(28), E3738–E3747. 
https://doi.org/10.1073/pnas.150489111
2 

Rashidi, M., & Gholami, M. (2011). Prediction of 
carrot firmness based on water content and 
total soluble solids of carrot. African Journal 

of Agricultural Research, 6(7), 1831–1834. 

Renityas, N. N. (2018). The Effectiveness of 
Moringa Leaves Extract and Cancunpoint 
Massage Towards Breast Milk Volume on 
Breastfeeding Mothers. Jurnal Ners Dan 
Kebidanan (Journal of Ners and Midwifery), 
5(2), 150–153. 
https://doi.org/10.26699/jnk.v5i2.art.p15
0-153 

Rotella, R., Soriano, J. M., Llopis-Gonzalez, A., & 
Morales-Suarez-Varela, M. (2023). The 
Impact of Moringa oleifera 
Supplementation on Anemia and other 
Variables during Pregnancy and 
Breastfeeding : A Narrative Review. 
Nutrients, 15(12), 2674. 
https://doi.org/10.3390/nu15122674 

Sulistiawati, Y., Suwondo, A., Hardjanti, T., 
Soejoenoes, A., Anwar, M., & Susiloretni, K. 
(2017). Effect Of Moringa Oleifera On Level 
Of Prolactin And Breast Milk Production In 
Postpartum Mothers. Belitung Nursing 
Journal, 3(2), 126–133. 
https://doi.org/10.33546/bnj.75 

Victora, C. G., Bahl, R., Barros, A. J. D., França, G. 
V. A., Horton, S., Krasevec, J., Murch, S., 
Sankar, M. J., Walker, N., Rollins, N. C., Allen, 
K., Dharmage, S., Lodge, C., Peres, K. G., 
Bhandari, N., Chowdhury, R., Sinha, B., 
Taneja, S., Giugliani, E., … Richter, L. (2016). 
Breastfeeding in the 21st century: 
Epidemiology, mechanisms, and lifelong 
effect. The Lancet, 387(10017), 475–490. 
https://doi.org/10.1016/S0140-
6736(15)01024-7 

Walters, D. D., Phan, L. T. H., & Mathisen, R. 
(2019). The cost of not breastfeeding: 
Global results from a new tool. Health 
Policy and Planning, 34(6), 407–417. 
https://doi.org/10.1093/heapol/czz050 

Westfall, R. E. (2003). Galactagogue Herbs : A 
Qualitative Study And Review. 22–27. 

WHO. (2023). Infant and young child feeding. 
https://www.who.int/news-room/fact-
sheets/detail/infant-and-young-child-
feeding. 

 

https://doi.org/10.33667/2078-5631-2022-3-34-38

