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Abstract. The coverage rate of exclusive breastfeeding dropped from
54.3% to 37.3%, according to the 2018 Indonesia health study report. The
maternal dietary pattern, which includes low fruit and vegetable
consumption among Indonesian nursing moms, was one of the factors that
contributed to this lower rate. It has long been thought that a variety of fruit
and vegetable sources of micronutrients could improve the production of
breastmilk. Food bars with extracts from katuk and torbangun leaves may be
a creative way to ensure that nursing moms obtain enough vegetables and
galactagogue chemicals. These food bars can be readily taken orally as
supplemental snacks for mothers who don't have time to eat them during
regular or emergencies. The purpose of this study is to investigate food bar
formulation and phenol content properties as a breastfeeding enhancer. The
samples were 900 grams of leaves from Sauropus androgynus and
Plectranthus amboinicus (Lour.). The Folin-Ciocalteu method was modified
to assess the total phenolic compound concentration. A one-way ANOVA
test was used to process the data. Duncan's Multiple Range Test (DMRT)
analysis was used for additional testing (post-hoc). The optimal formulation
and FO (control) were subjected to a t-test. The amount of katuk and
torbangun extract significantly affected the cookies' ash, carbohydrate, and
total phenol content (p<0.05), and the T-test revealed a significant difference
in total phenol content between the treatment and control groups (p<0.05).
To determine whether the cookies are beneficial for new mothers, more
research is required.

1 Introduction

According to several studies, the exclusive breastfeeding rate in Indonesia is low [1,2].
The Indonesian National Household Health Survey (2007), found that only 23% of
mothers exclusively breastfed for six months. Exclusive breastfeeding coverage fell from
54.3% to 37.3%, according to the Indonesian Health Research Report (2018)[3]. The low
exclusive breastfeeding rate can be attributed to several factors, including the lack of
knowledge and awareness about the benefits of exclusive breastfeeding, dietary patterns,
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maternal nutrition status, cultural beliefs and practices, and inadequate support and
education from healthcare providers [4].

Exclusive breastfeeding coverage rates are lower in urban areas than in rural areas,
but in Indonesia, based on the National Basic research report that exclusive breastfeeding
in urban areas (40,7%) is higher than in rural areas (33,6%), even though the rate is still
far under the national target (80%) [5]. This is correlated with the maternal dietary
pattern. According to Fikawati et al. (2017), maternal calorie intake is a significant factor
in exclusive breastfeeding practice [6].

There is a considerable direct relationship between maternal fruit, vegetable, cereal,
and meat consumption during the six months of exclusive breastfeeding and child
anthropometric growth. Furthermore, women who consumed a lot of fruits, vegetables,
cereals, and grains had children with higher weights and heights. In contrast to formula-
fed infants, mothers of breast-fed infants consumed more vegetables regularly [7]. In
addition to the adequacy of calorie intake in breastfeeding mothers, it is known that there
is a low consumption of fruits and vegetables in the community, including in Indonesia
and in breastfeeding mothers, which can be one of the factors for low exclusive
breastfeeding practices [8]. This needs to be anticipated as fruits and vegetables are a
source of micronutrients that breastfeeding mothers need to feed their babies, and affect
the nutritional status of mothers and babies.

Various vegetable and fruit sources of micronutrients are traditionally believed by
the people of Indonesia to facilitate breast milk and known such as Plectranthus
amboinicus(Lour.), Sauropus androgynous (L.) Merr., Moringa oleiferaand Carica papaya
leaves, and many others [9]. These vegetables and fruits are believed to contain
Galactogogue, a substance that is believed to help initiate, continue, or increase breast
milk production [10].

In general, people consume Sauropus androgynus, Plectranthus amboinicus (Lour.),
Moringa oleifera, and Carica papaya leaves in the form of vegetables, salad, soup, curry,
mixed with egg and rice, stir fry, and steamed [11]. However, unfortunately, it requires
time and ingredients to process before consuming it. Whereas working breastfeeding
mothers do not have much time to process it. It would be better if the food were in the
form of a foodbar or food bar that is ready for consumption. In order to improve
breastfeeding, this study looks at the composition of food bars and the properties of their
phenol content.

2 Material and Method
2.1 Samples

The samples used were Plectranthus amboinicus (Lour.) leaves and Sauropus
androgynusleaves 900 gr respectively. The ingredients for making cookies are flour, salt,
sugar, full cream milk powder, margarine, and eggs. Meanwhile, the chemicals used in
this study include H2SO4, HgO, CuSO4, K25S04, K2S 4%, NaOH 50%, HC1 0.1 N, methyl
red 0.1% b/v, NaOH 0.1 N, anhydrous ether, metal Na, standard -Carotene, CH;CN,
C3HSO, nitrogen gas, CH3OH, petroleum ether, distilled water, KOH, and Na2SO4.
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In making the extracts, the tools used include a food processor, a squeezing cloth, a
food filter, and a measuring cup. In making cookies, the tools used are an oven, mixer,
digital scales, analytical scales, basin, spoon, spatula, knife, baking paper, and baking
sheet.

The Folin-Ciocalteu method was modified to assess the total phenolic compound
(TPC) content in the chemical test and analysis of total phenol[12]. Briefly, 0.2 mL of the
Folin—Ciocalteu reagent was added to 0.1 mL of Sauropus androgynus leaves and
Plectranthus amboinicus (Lour.) leaves extracts, and after 2 min, 7% Na2CO3 (w/v) (2
mL) was added. After shaking, the solution was kept at rest for 1 h at room temperature.
The absorbance was determined by spectrophotometry at 760 nm after the time of
incubation. TPC was calculated as gallic acid using the following equation based on the
calibration curve: y = 11.30x + 0.016, r2 = 0.989, where x is the absorbance and y is the
gallic acid concentration. The obtained results are expressed as mg of gallic acid
equivalents (GAE) per 1 g dry weight (DW) of each extract.

2.2 Research Stages

The research stage is divided into three stages, namely the stage of making extracts
of Sauropus androgynusleaves juice and Plectranthus amboinicus(Lour.) leaves, the stage
of making cookies, and product analysis. Product analysis in the form of chemical analysis
of juice extract samples and products, determination of the selected formula, and data
analysis. The steps can be seen in the Fig. 1.

2.3 Preparation of Pressed Extract

The preparation of juice extract refers to a modified previous study [13]. Each leaf
was sorted and washed first. After cleaning, the leaves and water were put into a food
processor to be mashed in a 1:1 ratio. The smooth leaves were then squeezed and filtered
using a cloth and a food filter.

2.4 Formulation and Preparation of a Food Bar

Previous research that was modified became a reference in determining the
formulation in this study [14]. Cookie ingredients such as flour, salt, sugar, milk powder,
margarine, and eggs were mixed using a mixer. Then, the juice extract was added little
by little until homogeneous. After mixing well, the dough was placed on an oven pan
with a size of 16 x 14 cm. Cookies were baked for 30 minutes at 130°C. The same
treatment was carried out on each formulation of extracts of Sauropus androgynusleaves
and Plectranthus amboinicus (Lour.) leaves with F1 (100%: 0%), F2 (75%: 25%), F3 (50%:
50%), F4 (25%: 75%), and F5 (0%: 100%).

2.5 Chemical Analysis

Chemical analysis was carried out on each food bar making material, and the product
results in each formulation. This analysis includes proximate analysis and total phenol
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analysis. Proximate analysis in the form of water content, ash content, protein, fat, and
carbohydrates. The methods used include the gravimetric method, the Kjeldahl, the
Soxhlet, by difference, and a Folin—Ciocalteu for total phenol.

2.6 Determination of the Best Formulation

The best formula was determined using the De Garmo Method. Weights were given
in the range of 0 - 1 on each parameter. The total phenol parameter in this study was
given the highest weight, which was 1. Then, calculations were made to obtain the
Product Value (NP). The formulation with the highest total NP is the best. The procedure
of this study can be seen in Fig. 1.

| Stage I: Preparation of Katuk Leaves and Torbangun Leaves l

Katuk Leaves Crushed with Wringed with a
900ger I
Jfood processor squeezed cloth
Torbangun Leaves
900er |
v

Stage II: Foodbar Preparation

Enodbar are processed with five formulation:
FO = 0% katuk leaves extract (0 ml) : 0% torhangun leaves extract (0 ml)
F1 = 100% katuk leaves extract (70 ml) - 0% torbangun leaves extract (0 ml)
F2 = 75% katuk leaves extract (52.5 ml).: 25% torbangun leaves extract (17.5 ml)
F3 = 50% katuk leaves extract (35 ml).: 50% torbangun leaves extract (35 ml)
F4 = 25% katuk leaves extract (17.5 mI).: 75% torbangun leaves extract (52.5 ml)
F5 = 0% katuk leaves extract (0 ml).: 100% torbangun leaves extract (70 ml)

|

| Stage III: Product Analysis |

| Enodbay, fortified by katuk and torbangun leaves extract l

A4

Chemical Properties test: Acceptance Test:
Proximate analysis, Total phenol analysis Organoleptic

!

| Data analysis and determining the best formula using Metode De Garmo

Fig. 1. Research stages flowchart

2.7 Data Processing

Data was processed using a one-way ANOVA test. Following this, further tests (post-
hoc) were conducted using Duncan's Multiple Range Test (DMRT) analysis. T test was
conducted on FO (control) and the best formulation. A descriptive test was also conducted
on the results of juice extract analysis to see the frequency of nutritional values.

3 Results and Discussion
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In addition to being high in nutrients like vitamins, minerals, fiber, lipids, and carbs,
Sauropus androgynus (L). Merr (katuk) and Plectranthus amboinicus (L) or torbangun
leaves also include bioactive substances, including phenolics, tannins, flavonoids,
anthocyanins, phytosterols, and so on [15].

Katuk dan Torbangun contains antioxidants that chemicals that are employed in
modest doses to inhibit and/or reduce oxidation produced by an oxidant. Natural
elements from plants, such as carotenoids, phenolic compounds, flavonoids, tannins,
anthocyanins, lignin, and vitamins A, C, and E, have high antioxidant potential [19]. An
extraction procedure is required to acquire these antioxidant chemicals. Plant metabolites
like alkaloids, phenolics, flavonoids, glycosides, and others can be obtained by the process
of extraction, which uses certain solvents [15].

Table 1. Results of chemical analysis of katuk and torbangun foodbar

Parameter FO F1 F2 F3 F4 F5

IWater content (%) [1.8+0.52 28.0+1.2b (269 +0.4ab 255+ 1.6ab 249 +2.1a [245 + 1,8¢

|Ash titer (%) 26.2+0.9a 2.05+0.4> |1.9+0,1> [1.8+1.6a> [1.7+0,1¢> [1,5+0,1¢

Energy (%) 317.8+2.4a [325.8+8.5a [326.3+7.7a [322.5+ 321.9+ 329.2+6.7a
11.6a 11.4a

Protein (%) 9.3+0.9a 9.9+0.5a 9.8+0.5a 9.9+0.7a [9.9+0.6a [9.8+0.3a

Carbohydrat (%) 56.6+3.3a [53.41+0.5a [56.5+1.6a [55.6+3.2a [56.5+0.7a [54.9+1.8a

Total phenol (mg/kg)|438.5+26ab 422.8+35.3ab/516.1+28.5c¢d)575.5+53.5d[391.2+27.72478,5+17,8bq]

Note: FO = 0% katuk leaves: 0% torbangun leaves, F1=100% katuk leaves: 0% torbangun leaves, F2
=75% katuk leaves: 25% torbangun leaves, F3 = 50% katuk leaves: 50% torbangun leaves, F4 =25%

katuk leaves: 75% torbangun leaves, and F5 = 0% katuk leaves: 100% torbangun leaves.

The highest ash content was found in the F1 formulation F1 (2.05%), meanwhile F5
formulation has the lowest ash content (1.50%) (Table 1). DMRT results on ash content
show that there is a significant difference between F1 with F5 and F2 with F5. Thus, it
can be concluded that the greater the proportion of Katuk leaves squeezed extract and
the less the proportion of Torbangun leaves squeezed extract, the greater the ash content
to increase. It is important because an increase in ash content implies an increase in
mineral content.

The highest carbohydrate content was found in F4 (56.5 %), while the lowest was
found in F1 (53.41%). Through the DMRT-test, a significant difference was obtained
between F1 and F3, F4, and F5. This shows that the lower proportion of Katuk leaves
squeezed extract and the higher the proportion of Torbangun leaves squeezed extract, the
carbohydrate content of the foodbar increases.

Total Phenol food bar was tested using the Folin Ciocalteu method
(Spectrophotometry). The results showed that there were differences in total phenol
between FO, F1, F2, F3, F4, and F5. The highest levels of total phenol were found in F2
and F3, and the Duncan test results showed no significant difference between F2 and F3.
Phenol is a group of phytochemicals that can work together with prolactin to stimulate
the production of breast milk.

Total Phenol Test results showed the highest value in F3 of 575.47 mg/Kg followed
by F2 of 516.11 mg/Kg, F5 of 478.53 mg/Kg, FO of 438.46 mg/Kg, F1 of 422.76 mg/Kg, and
the lowest was in F4 of 391.15 mg/Kg. A significant difference in total phenol was seen
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in each product formulation (p<0.05). The highest total phenol content was in F3, which
had the same ratio between Katuk and Torbangun leaves (1:1). This shows that the phenol
content in both materials is synergistic as a non-enzymatic exogenous antioxidant defense
system.

Table 2. Hardness and texture analysis of foodbar

INO Sample Result
1. FO 1658,8
2. F1 1367,0
3 F2 1592,0
4. F3 1285,8
5. F4 1056,5
6. F5 980,5

This shows that the increasing proportion of Torbangun flour and Katuk flour, the
hardness value will decrease. Of the 5 formulas, F3 has the middle value, meaning it is
not too strong and not too soft (easily crushed). If Torbangun flour and Katuk flour are
added to the food bar, the hardness will be higher. This is because the composition of
wheat flour will be more in products with the addition of a little Torbangun flour and
Katuk flour. Wheat flour has a gluten content of 24-36%. Gluten mixed with wheat starch
can form a cell wall structure so that the texture of the resulting F1 product is harder than
F2, F3 products. F4, and F5 (Table 2). According to previous research, it is known that
the hardness of the product is affected by the water content. This increase in water
content makes the product softer due to the large amount of water. Until now, there has
been no standard that regulates the standard limits for the hardness of food bar products.

Table 3. The best food bar formulation based on nutritional content

Parameter VW [F1 F2 F3 F4 F5

EV PV [EV PV [EV PV [EV PV [EV PV
'Water 0.11 |1 0.11 (0.67 0.08 0.29 0.03 0.12 0.01 0 0
|Ash 0.11 |1 0.11 |0.71 0.08 0.53 0.06 (0.40 0.05 0 0
Protein 0.18 |1 0.18 |0.72 0.13 (0.65 0.12 (0.42 0.08 0.16 0.03
[Fat 0.18 |0.25 0.05 [0.43 0.08 (0.50 0.09 0.57 0.10 |1 0.18
Carbohydrate 0.18 [0 0 0.31 0.06 0.66 0.12 (0.85 0.15 |0.81 0.15
Total Phenol [0.23 |0 0.03 [0.30 0.07 (0.46 0.11 0.66 0.15 |1 0.23
Total 0.48 0.49 0.53 0.54 0.58

VW: Value Weight, EV: Effectivity Value, PV: Product Value

The best formulation is carried out using the De Garmo method. The expected
product is the product with the highest total phenol content. The best formulation is the
product that has the highest total PV. Thus, based on De Garmo's calculations expressed
in PV, the best formulation based on its chemical properties is product F5 (PV = 0.58).
Meanwhile, the product with the lowest PV result (PV = 0.48) is product F1 (Table 3).
The antioxidant activity of phenols has been identified primarily through their effects on
glutathione (GSH), enzymatic activity, and various signal transduction pathways. In
addition, phenol compounds can help stimulate the production of breast milk The phenol
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content in Katuk and Torbangun leaf extracts has a Lactagogum effect, which works to
regulate increased levels of the hormone prolactin. High levels of the hormone prolactin
are involved in producing, prolonging, and facilitating the production of breast milk.
Compounds that have a lactagogue effect can increase milk production by directly
stimulating the protoplasmic activity of secretory breast gland cells, stimulating secretory
nerves in the mammary glands, which in turn increase milk production, and enhancing
the action of the hormone prolactin on alveolar epithelial cells.

Table 4. Best formulation based on nutritional value and organoleptic properties of the food bar

Parameter [VW [F1 F2 F3 F4 F5

EV PV [EV PV [EV PV [EV PV [EV PV
'Water 0,066 (1,000 [0.066 (0,671 |0,044 (0,287 0,019 (0,121 0,008 |0 0
|Ash 0,066 (1,000 |0,066 (0,707 0,047 [0,530 0,035 (0,396 0,026 |0 0
Protein 0,105 (1,000 |0,105 (0,718 |0,075 (0,646 0,068 |0,418 0,044 (0,163 0,017
Fat 0,105 (0,249 0,026 (0,425 |0,045 0,502 0,053 0,570 |0,060 1,000 0,105
Carbohydrate [0,105 [0 0 0,307 0,032 0,660 (0,069 [0,848 0,089 [0,805 (0,084
Total Phenol 0,132 {0,111 [0,015(0,303 (0,04 (0,464 (0,061 |0,663 (0,088 |1,00 0,132
Color 0,105 (0,286 |0,030 0,757 {0,080 |0 0 1,000 0,105 (0,571 0,060
Texture 0,105 (0,431 |0,045 (1,000 (0,105 |0 0 0,497 10,052 (0,477 |0,050
Scent 0,105 (0,187 0,020 0,467 (0,049 [0 0 1,000 |0,1051(0,785 0,082
Taste 0,105 (1,000 0,105 (0,182 (0,019 |0 0 0,697 (0,073 0,606 |0,064
Total 0,478 0,536 0,305 0,650 0,595

Based on its chemical properties and acceptability, the product with the best
formulation was product F4 (PV=0.650), while the product with the lowest PV yield was
product F3 (PV = 0.305) (Table 4). Product F4 is a product with 25% Katuk leaf juice
extract: 75% torbangun leaf extract, while product F3 is a product with 50% katuk leaf
juice extract: 50% torbangun leaf extract.

4 Conclusion

The product with the best formulation is the F4 product with an average content of total
phenol of 3.91 mg/kg. The difference in the proportion of squeezed extract of katuk leaves
and torbangun leaves was shown to affect nutritional values such as ash content,
carbohydrates, and total phenol foodbar, and was shown to have a significant difference
between FO (control) and F4 in total phenol titer. The effectiveness test of the foodbar on
postpartum mothers is needed for future research.

4.1 Study Limitation

Food bars are not made on the same day, and with the help of other people, it can
affect the homogeneity of cookies. In addition, the ovens used in this study are also
different to save time. This may affect the organoleptic properties of cookies, such as
color, taste, texture, and aroma.
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