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ABSTRACT: The Effect of Varying Concentrations and Soaking Time of Moringa Oleifera Leaf Extract on the Bioavailability of
Nutritional Content and Antioxidant Response of Breadfruit Flour (Artocarpus Communis) as Raw Material for Making MP-ASI
Biscuits. The first 2 years are characterized by very rapid physical and social development and growth which is influenced by food
and nutritional intake. The aim is to analyze the effect of variations in concentration and soaking time of Moringa leaf extract on
the bioavailability of nutritional content in making MP-ASI biscuits. The research used a multi-factor Completely Randomized
Design (CRD). Factor x variation of Moringa leaf extract concentration 0%; 10%; 20% and 30% and the y factor is the soaking
time for 6 hours; 12 hours and 18 hours, each treatment was repeated 3 times. Data Analysis Using Analysis of Variance
(ANOVA). significant differences in treatment in DMRT analysis. The research results show that the treatment with a
concentration of Moringa leaf extract of 30% with a soaking time of 18 hours because the average shows an increase in the
antioxidant response and good nutritional content, the antioxidant response is 77.51 ppm (strong), vitamin A 356.08 pg/100, iron
(Fe) 9.03 mgFe/ 100. For protein, carbohydrates, fat, water and ash, the best results were obtained from a combination treatment
of 30% Moringa leaf extract with a soaking time of 6 hours, namely, 10.13% protein, 41.43% carbohydrates, 8.71% fat, 4.95%
water and 1.64% ash. There is an influence of variations in concentration and soaking time on the response of antioxidants,
protein, carbohydrates, fat, in MP-ASI biscuits as shown by the p value 0.000 < a 0.05.
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INTRODUCTION

Practice giving MP-ASI Which No appropriate become reason main emergence malnutrition in children. Incidence malnutrition
increased significantly from ages 6 to 18 months in several countries. Improper provision of MP-ASI Also can give rise to risk
happen stunting. By Because That, need there is training in processing MP ASI by utilizing local food sources, namely fish patin
becomes various kinds of preparations for the MP menu breast milk. Based on the results of research conducted by (Al-Rahmad et
al, 2013), 70.8% of children under five who are growing optimally receive MP-ASI and there are connection Which significant
between incident stunting with giving MP-ASI. Furthermore, according to Hermina and Prihatini (2015), growth in babies and
nutritional problems in children are often caused by parental inaccuracies in nutrition giving breast milk and MP-ASI, as well as
mothers who are less aware of their babies aged 6 months already need MP-ASI in quantity and quality the good one.

MP-ASI on the market is usually in the form of biscuits and porridge easy to prepare in a short time (Abbas and Suhaeti, 2016).
Level Biscuit consumption in Indonesia in 2021 will reach 1.83 kg/capita/year. Number the show growth positive as big as 165%
compared to in 2014 which only reached 0.69 kg/capita/year (Food Security Agency, 2021). Biscuits are consumed by all ages,
both babies and young people adults with different types of biscuits. Biscuits are classified into four type, between other biscuits
hard, crackers, cookies, And wafer (Body Standardization National, 2011). Content carbohydrate Which Enough tall make biscuits
normal consumed For breakfast or as food Intermezzo.

Making MP-ASI biscuits without using wheat flour can reduce wheat consumption in Indonesia. It is known that wheat flour
contains gluten which cannot be digested properly by autistic children and people with diabetes mellitus. Gluten is a water-
insoluble protein complex that functions as a structural member of the product framework found in wheat and other types of seeds.
In autistic children, gluten and casein are not allowed to be consumed too much because there will be an increase in intestinal
permeability, allowing undigested peptides from casein and gluten to escape from the intestinal wall into the bloodstream
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(Nugraheni, 2008).

It is necessary to diversify food products as a solution and alternative option for making MP-ASI made from wheat flour, one of
which is by using breadfruit (Artocarpus communis). Breadfruit has an important role in food source needs because of its high
number of calories and nutritional content. Therefore, breadfruit is a non-timber forest plant included in the International Treaty
on Genetic Resources for Food and Agriculture data which will contribute to global efforts to ensure food security (Almatsier
2004).

Breadfruit is one of the fruits with a high carbohydrate content and has many advantages, including high calcium and phosphorus
content when compared to other nutrients. High phosphorus content can be an alternative fruit to improve people's nutrition
because phosphorus has an important role in the formation of essential cell components, plays a role in the release of energy,
carbohydrates and fats and maintains body fluid balance (Widowati 2010).

Breadfruit has good nutritional content, but has deficiencies in vitamin A content and low antioxidant activity, so it is necessary to
fortify vitamin A and antioxidants that come from plants that have quite high levels of vitamin A and antioxidants, such as
Moringa leaves.

The Moringa plant (Moringa oleifera) or what is usually called Mother's Best Friends is one of the many plants that is common in
Indonesia. Known as moringa (Java), maronggih (Madura), shedding (Flores), barunggai (Sumatra). It has benefits ranging from
leaves, flowers, stems, leaves and roots. The part usually used is the leaves (Salim, 2019). Moringa leaves (Moringa oleifera)
contain large amounts of nutrient A, nutrient C, nutrient B, calcium, potassium, iron and protein, which are easily processed by the
human body (Dewi, 2018). The phytochemical content found in Moringa oleifera includes niazirin, niazirinin, flavonoids,
anthocyanins, proanthocyanidin, kaempferol-3-O-(6"-malonylglucoside), 4-hydroxymelin, B-sitosterone, B-sitosterone acid, B-
sitosterone acid. , and B-sitosterol (Kesharwani et al, 2014).

In this research, the bioavailability of antioxidant compounds and vitamin A in breadfruit flour as raw material for making MP-
ASI biscuits will be analyzed using varying concentrations of Moringa leaf extract and different soaking times.

METHODS

The research location was carried out at the Food Processing Laboratory, and nutritional content analysis was carried out at the
Food Nutrition Analysis Laboratory, UNG. The research period was carried out for 3 months starting from November 2023—
January 2024.

This research is a laboratory experimental research design The Post Test-Only Control Group . Using MP-ASI based biscuits
breadfruit flour as a research subject. The experiment was carried out by design multi factor complete randomization consisting of
% Variation in Leaf Extract Concentration Moringa (X) and Soaking Time (YY) with each factor being replicated three times times
as a validation test of the resulting data.

RESULTS AND DISCUSSION

1. Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Response Antioxidant Activity

Results analysis bioavailability activity antioxidant on biscuits MP-ASI with variations in concentration and soaking time for
Moringa leaf extract as follows

Table 1. Results Analysis Activity Antioxidant
Activity Antioxidant (ppm)
% Extract Concentration LeaflLong Immersion

Moringa 6 O'clock 12 hours 18 Hours

0% 176.81 2 + 257 183.07 P + 4,11 187.49° + 4.71
10 % 145.26 € + 361 14051 ¢ +2.10 132,69 €%+ 103
20 % 127749+ 2.15 115.50 %€ + 2,93 100.82 € +1.97
30 % 98.54 8PN 4+ 1 23 80.87 T+ 054 71559+ 1.23

Source : Primary data 2023
Information : Notation letter Which The same pointed out no different real at a=0.05
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Table 2 Modeling Analysis Of Variance (ANOVA) Antioxidant activity

Source Sum of df Mean Square F Sig.
Squares

Corrected Model 48290.736 ? 11 4390.067 620,357 ,000

Intercept 616115.105 1 616115.105 87062.795 ,000

Extract_Concentration 46245.390 3 15415.130 2178.301 ,000

Soaking_Time 834,074 2 417,037 58,931 ,000

Extract_Concentration * 1211.272 6 201,879 28,527 000

Soaking_Time

Error 169,840 24 7,077

Total 664575.681 36

Corrected Total 48460.576 35

Source : Primary data 2023

The research results show the influence of variations in concentration and duration immersion extract leaf Moringa to
enhancement response antioxidant on MP-ASI biscuits. The higher concentration variations are 10%, 20% and 30% with Soaking
time: 6 hours, 12 hours and 18 hours Moringa leaf extract is added, the more good antioxidant response on MP-ASI biscuits.
Antioxidant response The highest was obtained in the 30% treatment combination extract leaf Moringa with long immersion 18
O'clock that is 71.55 ppm (strong), while the lowest antioxidant response was obtained in the control treatment combination 0%
extract with long soaking Moringa leaf extract with long soaking time 18 hour, namely 187.45 ppm (weak).

2. Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Protein Content
Results analysis bioavailability rate proteins on biscuits MP-ASI with Variations in concentration and soaking time for Moringa
leaf extract can be seen in On treatment biscuits MP-ASI AS FOLLOWS :

Table 3. Analysis Results Protein Content
% Proteins

ract Concentration Long Immersion

loringa 6 O'clock 12 hours 18 Hours

0% 2.03%+0.06 1.9439 4 0.09 1.923 + 0,09

10% 7.00° +0.08 6.44BC 1033 6.17BC+0.17

20 % 8.07 ¢ +0.32 7.19 %95 4+ 0 26 6.409 + 022

30 % 1013%€ +0.25 9.48 € +0.22 8.20 T+ 0.28

Source : Primary data 2023

Information : Letter notation Which same shows no different real at a=0.05

Table 4. Modeling Analysis Of VVariance (ANOVA) Rate Proteins

Source Sum ofSquares df Mean Square F Sig.

Corrected Model 268,009 @ 11 24,364 485.214 ,000

Intercept 1404.625 1 1404.625 27972.848 ,000

Extract_Concentration 256,885 3 85,628 1705.274 ,000

Soaking_Time 7,036 2 3,518 70,060 ,000
1 *

Extract_Concentration 4,088 6 681 13,569 000

Soaking_Time

Error 1,205 24 ,050

Total 1673,840 36

Corrected Total 269,215 35

Source : Primary data 2023
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Table 4. shows a significant influence on treatment Variations in concentration and soaking time of Moringa leaf extract to
increase rate proteins biscuits MP-ASI. Results analysis rate proteins biscuits MP-ASI show happen enhancement rate proteins on
biscuit MP-ASI along with the concentration of the extract added was 10% 20% and 30%, while experiencing significant decrease
during the soaking process for 6 hours, 12 hours and 18 hours, highest protein content obtained in a combination treatment of 30%
leaf extract Moringa with long immersion 6 O'clock that is 10.13% whereas experience decline on long soaking for 18 hours
8.20%.

3. Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Carbohydrate Levels
Results of bioavailability analysis of carbohydrate levels in MP-ASI biscuits with Variations in concentration and soaking time for
Moringa leaf extract are as follows

Table 5. Analysis Results Rate Carbohydrate

% Carbohydrate

% Extract Concentration Long Immersion

Leaf Moringa 6 O'clock 12 hours 18 Hours

0% 354331013 33.64 30 + 2,70 32190 + 2,67

10 % 38.45° + 2.66 36.85 °C + 2,67 36.73c £ 2.53
20% 40.05° +0.19 383805 + 271 36.929+542

30 % 41439+ 262 39.87 %€ + 0.06 38.35€+2.75
Source: Primary data 2023

Information: Notation letter Which same shows no different real at a=0.05
Table 6. Modeling Analysis Of Variance (ANOVA) Level Carbohydrate

Source Sum of Squares df Mean Square F Sig.
Corrected Model 234,308 @ 11 21,301 2,952 .013
Intercept 50248.453 1 50248.453 6964.957 ,000
Extract_Concentration 184,087 3 61,362 8,505 ,001
Soaking_Time 47,224 2 23,612 3,273 ,055
Extract_Concentration * 2,996 6 ,499 ,069 ,998
Soaking_Time

Error 173,147 24 7,214

Total 50655.908 36

Corrected Total 407,455 35

Source: Primary data 2023

Table 6 showing No exists influence Which significant on combination of treatments varying the concentration and soaking time
of Moringa leaf extract. Results analysis rate carbohydrate pointed out exists exists enhancement rate carbohydrates along with
increasing concentration of Moringa leaf extract up to 30%, but experienced a decrease in carbohydrate levels with each treatment
long soaking 6 hours, 12 hours and 18 clock on MP-ASI biscuits.

Rate carbohydrate highest in get it on combination treatment 30% with soaking time for Moringa leaf extract for 6 hours, it is
41.43%. Meanwhile levels carbohydrate Lowest in get it on combination treatment 0% with long immersion 18 hours.

4. Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Rate Fat

bioavailability analysis of fat content in MP-ASI biscuits with variations concentration And long soaking extract leaf Moringa AS
FOLLOWS:

Table 7. Analysis Results Rate Fat

% Fat

% Extract Concentration Long Immersion

Leaf Moringa 6 O'clock 12 hours 18 Hours
0% 6.06 2 +0.03 5.80 30 + 0,09 5.46 ° £ 0.0
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10% 8230 +0.02 8.130 +0.02 8.05 BC + 0.03
20 % 8320 +001 8.26 BC +0.02 8.17 ¢ +0.01
30 % 8.71 £ 0.02 8.45 %45 4+ 0,02 8219+001

Source: Primary data 2023
Information: Notation letter Which same shows no different real at a=0.05

Table 8. Modeling Analysis Of Variance (ANOVA) Level Fat

Source Sum of af Mean Square F Sig.
Squares

Corrected Model 43,8732 11 3,988 2117,759 ,000

Intercept 2109.412 1 2109.412 1120041.665 ,000

Extract_Concentration 42,862 3 14,287 7586.188 ,000

Soaking_Time 771 2 ,386 204,714 ,000

Extra_ct_Co_ncentratlon * 240 6 040 21,225 000

Soaking_Time

Error ,045 24 ,002

Total 2153,330 36

Corrected Total 43,918 35

Source : Primary data 2023

Table 8 shows that there is a significant influence on the combination treatment variation concentration And long
immersion extract leaf Moringa. Results Fat content analysis shows that there is a concomitant increase in fat content with
increasing density concentration extract leaf Moringa until 30%, However, the fat content decreased with each long soaking
treatment 6 hours, 12 hours and 18 hours on MP-ASI biscuits. The highest fat content is obtained in the combination treatment of
30% Moringa leaf extract with a soaking time of 6 hours that is 8.71%. whereas rate fat Lowest on biscuits MP-ASI obtained on
combination treatment 0% concentration extract leaf Moringa with long immersion 18 hours with a value of 5.46%.

Effect of Varying Concentration and Soaking Time of Leaf Extract Moringa On Response Antioxidant Activity

Results Analysis Of Variance (ANOVA) pointed out There is influence variation Moringa leaf extract concentration
increases the antioxidant response in biscuits MP-ASI p value as big as 0,000 (< a 0.05), increase response antioxidant This in
influence by increasing variation concentration extract leaf Moringa Which added where the higher the concentration added the
greater it is antioxidant response given to MP-ASI biscuits, extract concentration 30% Moringa leaves own bioavailability the
good one on antioxidant response (strong). Several research results regarding the phytochemical content of Moringa leaves were
obtained that, leaf Moringa own content alkaloids, flavonoids, saponin, triterpenoids/steroids, tannins and an IC50 value of 4.33
mg/mL (Cahyani and Sukadana, 2017). Mechanism antioxidant from compound flavonoids classified antioxidant primary And
secondary. Same case with compound phenolic, flavonoids capable donating hydrogen atoms to inhibit the formation of free
radicals, and prevent process oxidation with chelate ion metal. Second mechanism That This makes flavonoids have several
effects, including inhibiting peroxidation lipids, push damage network by radical free Which trigger disease degenerative in in
body (Simanjuntak, 2012)

Results Analysis Of Variance (ANOVA) pointed out exists influence long immersion extract leaf Moringa to enhancement
response antioxidant on biscuits MP-ASI p value as big as 0,000 (< o 0.05), long immersion capable influence kanaikan response
antioxidant on biscuits MP-ASI, long Soaking for 18 hours has good bioavailability for antioxidant response (strong) biscuit MP-
ASI. Research by Lisna, et al, (2018) Component Characteristics Antioxidant Porridge Corn Traditional Gorontalo with
Immersion Extract Leaf Cherry (Muntingia Calabura L.) showing exists response availability compound antioxidant And
substance nutrition on product porridge corn traditional use long immersion during 12 O'clock. Ascension response antioxidant
This influenced by ability compound antioxidant type flavonoids Which decomposed into breadfruit flour during soaking. This is
in accordance with Simanjuntak's statement, (2012) which explains that flavonoids are able to donate hydrogen atoms that bond
with fish in polymer chain groups so that increases antioxidant activity to inhibit the formation of free radicals, And prevents the
oxidation process by chelating metal ions.
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Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Rate Proteins

The results of the Analysis of Variance (ANOVA) show that there is an influence significant in the treatment of variations
in the concentration of Moringa leaf extract p value of 0.000 (< a 0.05), the results of analysis of the protein content of MP-ASI
biscuits show that this occurs protein content increased along with the concentration of the added extract 10% 20% and 30%
Moringa leaf extract. This is thought to be protein absorption in granule flour breadfruit so that rate proteins on biscuits increase.
Alamsyah (2015) stated that one of the factors that influences the process absorption is type adsorbate (type, polarity adsorbate,
type bond, adsorbate size, mixture viscosity). Research by Zakaria, et al. (2012) explains that leaf Moringa own content proteins
Which Enough tall that is 28.25%.

The results of the Analysis of Variance (ANOVA) show that there is an influence significant in the long soaking treatment
for Moringa leaf extract p value 0.000 (< a 0.05), the results of protein content analysis showed a decrease in protein levels in
Each treatment soaked for 6 hours, 12 hours and 18 hours in MP-ASI biscuits. This is caused by the nature of the protein which
dissolves in the soaking water and is wasted with the supernatant during the centrifugation process. Proteins have a molecular
weight so large that when the protein is dissolved in water it will form a colloidal dispersion. Proteins can be hydrolyzed by acids,
bases, or certain enzymes and produce mixture sour amino (Winarno, 2004). Part big protein when dissolved in water will form a
colloidal dispersion and cannot diffuse when missed through membrane semipermeable. A number of proteins easily soluble in
water, but some are difficult to dissolve. However, all proteins are not can dissolve in inorganic solvents such as ether,
chloroform, or benzene (Yazid, 2006). Alamsyah (2015) stated that one of the influencing factors process absorption is type
adsorbate (type, polarity adsorbate, type bond, size adsorbate, mixture viscosity).

Protein intake is said to be good if consumed in sufficient quantities and has good bioavailability . National Standardization
Agency No 01-7111.2-2005 explained that the protein content in MP-ASI biscuits is not less than 1.5 grams per one hundred kcal
or 6 grams per one hundred grams.

Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Rate Carbohydrate

Results Analysis Of Variance (ANOVA) showing exists influence Which significant in the treatment of variations in the
concentration of Moringa leaf extract p value of 0.001 (< a 0.05), the results of the analysis of the carbohydrate content of MP-
ASI biscuits show that this occurs enhancement rate carbohydrate along with concentration extract Which added 10% 20% and
30% Moringa leaf extract. Increase in carbohydrate levels on biscuits MP-ASI This caused by exists adsorption from content
carbohydrate on extract leaf Moringa to in flour breadfruit, increasing concentration extract cause his height pressure on granule
flour breadfruit so that can increase Power adsorption. Study Tekle et al, (2015) explained that dried Moringa leaves contain
carbohydrates quite high, namely 51.66%. High carbohydrate levels are also influenced by the height content carbohydrate on
flour breadfruit. In study Call, 2018 explains that the carbohydrate content of breadfruit flour is carbohydrates 84.53%
The results of the Analysis of Variance (ANOVA) showed that there was no effect Which significant on treatment long immersion
extract leaf Moringa p value 0.055 (> a 0.05), the results of the analysis of carbohydrate levels show a decrease in levels
carbohydrates in each treatment, the soaking time was 6 hours, 12 hours and 18 hours biscuits MP-ASI. The more long process
immersion the more decrease rate carbohydrates in MP-ASI biscuits. This happens because there is a negative correlation with
water content during damping which causes the carbohydrate content to dissolve into the water which causes the longer the
soaking process to increase amount carbohydrate Which decompose. carbohydrate Which arranged from two unit
monosaccharides held together by a glycosidic linkage from carbon 1 of one unit to another OH unit. A common method of
bonding is a a or B glycosidic linkage of the first unit to the 4-hydroxyl group of the unit second. Connection This called
something bond 1,4'-a or 1,4'-B, depends on stereochemistry on the glycoside carbon soluble in water, slightly soluble in alcohol,
And practically insoluble in ether (Sastroamidjojo & Hardjono, 2005).

Effect of Varying Concentration and Soaking Time of Moringa Leaf Extract To Rate Fat

Results Analysis Of Variance (ANOVA) showing exists influence Which significant in the treatment of variations in the
concentration of Moringa leaf extract p value of 0,000 (< a 0.05), results analysis rate fat biscuits MP-ASI show happen
enhancement rate fat along with concentration extract Which added 10% 20% and 30% Moringa leaf extract. Increase in fat
content in MP-ASI biscuits It is thought to be influenced by an increase in the concentration of Moringa leaf extract This causes
the fat content in Moringa leaf extract to be absorbed internally breadfruit flour granules resulting in an increase in the amount of
flour. Alamsyah (2015) stated that one of the factors that influences the absorption process is type adsorbate (type, polarity
adsorbate, type bond, size adsorbate, viscosity mixture). His height concentration extract leaf Moringa on treatment 30% cause
pressure Which more tall to the surface granule flour so that more fat is absorbed and enters the flour. This matter in accordance
with Amalia et al. (2019), Which state that the more concentrated The concentration of the solution, the higher the substance
contained, and the longer it lasts immersion so will be more effective.

The results of the Analysis of Variance (ANOVA) show that there is an influence significant in the long soaking treatment
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for Moringa leaf extract p value 0.000 (< o 0.05), the results of the fat content analysis showed a decrease in fat content in Each
treatment soaked for 6 hours, 12 hours and 18 hours in MP-ASI biscuits. Decreased fat content the presence of protein dissolved
deep soaking water can tie sour fat, so that on process washing fat will follow wasted together proteins Which cause fat on biscuits
MP-ASI decrease. Research results by Christina Litaay and Joko Santoso (2013) explains that many proteins will bind fat and fat
molecules it will be wasted along with protein, resulting in fat content become more low.

Fat is one of the most important food substances for maintaining health body. There is a number of function fat in body, that is as
the highest source of energy, protector of the body's internal organs, functions in formation wall cell, help in dissolve vitamin And
works in formation of adipose tissue Body Standardization National No 01-7111.2-2005 explain content The fat in MP-ASI
biscuits is the content fat No not enough from 1.5 grams per one hundred kcal or 6 grams per hundred grams and not more than
4.5 grams per one hundred kcal or 18 grams per hundred grams.

CONCLUSIONS

1. There is influence variation concentration And long immersion extract leaf Moringa to response antioxidants in MP-ASI
biscuits are shown by mark p value 0,000 < a 0.05.

2. There is influence variation concentration And long immersion extract leaf Moringa The protein content in MP-ASI biscuits
is shown by the p value 0.000 < ¢, 0.05.

3. There is an influence of variations in the concentration of Moringa leaf extract on carbohydrate levels MP-ASI biscuits are
shown with a p value of 0.000 < a 0.05. But no give influence Which significant on long immersion And interaction between
concentration variations and long immersion leaf extract Moringa o > 0.05.

4. There is influence variation concentration And long immersion extract leaf Moringa The fat content in MP-ASI biscuits is
shown by value p value 0.000 < o 0.05.
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