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Abstract 
Moringa leaves are plants that have antioxidants and are rich in 
nutritional value. Panelists said they liked the aroma and taste 
parameters of dried moringa noodles by adding moringa leaf 
extract using the pressing method. Adding garlic is needed to cover 
the aroma and taste because garlic has a distinctive and robust 
flavor component. The purpose was to improve the taste of dried 
moringa noodles by adding garlic extract. This experimental 
research was a completely randomized design. Dried moringa 
noodles were obtained by adding garlic extract concentrations of 
0% (F0), 5%(F1), 10%(F2), and 15%(F3). The hedonic test used 30 
untrained panelists with parameters of taste, aroma, color, and 
texture. The hedonic data were tested for normality using the 
Kolmogorov-Smirnov test, followed by the ANOVA nova test. If 
there was a significant difference, continued by the Duncan test 
with 95% CI. The results of the hedonic test of dry moringa noodles 
with the addition of garlic extract for taste (p=0,000) showed 
panelists preferred dry moringa noodles F1 and aroma (p=0,113), 
color (p=0,104), and texture (p=0,081) there was no significant 
difference for the treatment of adding garlic extract. F1 dry 
moringa noodles are safe to use as a food ingredient and contain 
nutritional value. In conclusion, adding garlic extract can improve 
the taste of dry moringa noodles (F1) . 
Keywords:  Garlic, hedonic, moringa noodles 
 

Abstrak 
Daun kelor merupakan tanaman yang memiliki antioksidan dan 
kaya akan nilai gizi. Panelis menyatakan agak suka pada parameter 
aroma dan rasa mie kelor kering penambahan ekstrak daun kelor 
metode pressing. Penambahan bawang putih dibutuhkan untuk 
menutupi aroma dan rasa tersebut, karena bawang putih memiliki 
komponen cita rasa yang khas dan kuat. Tujuan penelitian adalah 
memperbaiki cita rasa mie kelor kering dengan penambahan 
ekstrak bawang putih. Penelitian eksperimen ini dengan desain 
Rancangan Acak Lengkap. Mie kelor kering diperoleh dengan 
penambahan ekstrak bawang putih konsentrasi 0%(F0), 5%(F1), 
10%(F2), dan 15%(F3). Uji hedonik menggunakan 30 panelis tidak 
terlatih, dengan parameter rasa, aroma, warna, dan tekstur. Data 
hedonik diuji normalitasnya menggunakan Kolmogorov Smirnov, 
dilanjutkan ke uji ANOVA dan bila ada beda nyata dilanjutkan ke uji 
Duncan dengan CI95%. Hasil uji hedonik mie kelor kering 
penambahan ekstrak bawang putih untuk rasa (p=0,000). Panelis 
lebih menyukai mie kelor kering F1 serta aroma (p=0,113), warna 
(p=0,104), dan tekstur (p=0,081 ) Tidak ada perbedaan nyata untuk 
perlakuan penambahan ekstrak bawang putih. Mie kelor kering F1 
aman digunakan sebagai bahan pangan dan mengandung nilai gizi. 

http://ejournal.poltekkesaceh.ac.id/index.php/an
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Kesimpulan, penambahan ekstrak bawang putih dapat 
memperbaiki cita rasa mie kelor kering (F1).  
Kata Kunci: Bawang putih, hedonik, mie kelor 

 

Introduction  
Moringa plants can be used as an alternative to 
natural preservatives because they contain 
bioactive compounds that function as 
antioxidants (Dhakad et al., 2019; Ma et al., 
2020; Rugha, 2021; Yong-Bing et al., 2019). This 
is reinforced by research on Moringa leaves 
having bioactive compounds such as phenols, 
flavonoids, terpenoids, alkaloids, tannins, 
steroids, and saponins (Marcus & Nwineewii, 
2015; Rachmawati & Suriawati, 2019; Salimi et 
al., 2019). Phenols, polyphenols, and flavonoids 
(flavonols, isoflavones, flavones, catechins, and 
flavonoids) in Moringa leaves function as natural 
antioxidants (Puspitasari, 2017; Salim & Eliyarti, 
2019). 

The Moringa leaf extract pressing method 
is better than the Moringa leaf extract infusion 
method (Rizkayanti et al., 2017). The advantages 
of the Moringa leaf extract pressing method 
include nutritional values of protein 1,065%, 
calcium 108,975 mg/100 g, and iron 4,65 
mg/100 g, as well as antioxidant activity IC50 
with the DPPH method of 26,13 ppm (very 
strong activity) (Fachriyah et al., 2020; Suriawati 
& Rachmawati, 2021; Yuliani & Dienina, 2015). 
Based on these advantages, the moringa leaf 
extract squeezing method can be applied to 
foods such as dry noodles. Dried Moringa 
noodles added with Moringa leaf extract, after 
being stored for 10 weeks, are still in good 
condition with nutritional values for protein 
(12,95%), calcium (104,06 mg/100 g), and iron 
(4,65 mg/100 g), and still have antioxidant 
activity (Manggara & Shofi, 2018; Mardiah, 
2017; Suriawati & Rachmawati, 2021). In the 
hedonic test with the taste and aroma 
parameters of dried moringa noodles, panelists 
expressed some liking for the product (Suriawati 
& Rachmawati, 2021). This condition is very 
unfavorable for the development of dry moringa 
noodles, especially if they are used as an 
alternative to noodles with better nutritional 
value compared to instant noodles. Based on 
this, it is necessary to add other ingredients, 
such as garlic, that can mask the taste and aroma 
of dried moringa noodles. 

Garlic (Allium sativum) is a plant that 
contains sulfur, including diallyl thiosulfate 

(allicin) and diallyl disulfide (ajoene) 
(Borlinghaus et al., 2014). Allicin is the most 
abundant organosulfur compound in garlic and 
is responsible for its taste, aroma, and 
pharmacological properties (Jang et al., 2018; 
Lawson & Hunsaker, 2018). This compound will 
appear when garlic is crushed. 

Dried Moringa noodles need to be 
substituted with Moringa leaf extract, and the 
pressing method needs to be improved for taste 
and aroma. Therefore, it is necessary to conduct 
research on making dry noodles substituted 
with Moringa leaf extract using the pressing 
method with the addition of garlic extract to 
improve their taste, but this research has never 
been done. Based on this, the purpose of the 
study was to improve the taste of dried moringa 
noodles (Moringa oleifera) with the addition of 
garlic extract (Allium sativum). 

 
 

Methods 

Research design 

This study used a complete randomized design 
with three repeats. The garlic-flavored dry 
moringa noodle formula was developed with the 
basic ingredients of wheat flour, moringa leaf 
water extract, squeezing method, and various 
concentrations of garlic extract. The parameters 
observed in this study include aroma, taste, 
color, and texture. Informed consent was given 
to respondents prior to the study. The study did 
not have any negative consequences. This 
research was approved by the Jakarta Health 
Research Ethics Commission II 
(LB.02.01/I/KE/35/072/2022). 

The research was carried out from ethical 
submission to data analysis for 6 months 
(February–July, 2022). The research location is 
at the Food Laboratory of the Department of 
Pharmaceutical and Food Analysis, Poltekkes 
Kemenkes Jakarta II, Jl Raya Ragunan No. 29 C 
Pasar Minggu South Jakarta-12540. Before 
research in the laboratory is conducted for the 
analysis of materials and products produced, the 
research protocol is submitted to the Health 
Research Ethics Commission (KEPK) Poltekkes 
Jakarta II to obtain ethical approval. After 
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approval by KEPK, we prepare moringa leaf 
extract and garlic extract by pressing. The 
extract obtained is used for the manufacture of 
noodles. 
 
Tools and materials 

The tools used for making garlic-flavored dried 
moringa noodles are digital scales, noodle 
makers, blenders, spatulas, dough containers, 
rolling pins, and ovens. 

The main ingredients used for making 
extracts are aquade, moringa leaves (Moringa 
oleifera), and garlic (Allium sativum). The raw 
material for making moringa noodles is wheat 
flour. Other ingredients include table salt, 
aquades, sodium carbonate, and CMC.  
 
Making garlic-flavored dried moringa 
noodles (Suriawati & Rachmawati, 2021). 

 
 

Figure 1. Research flow chart 
 
Making moringa leaf extract, garlic extract, 

dried noodles, and hedonic test (Figure 1). 
Moringa leaf extract and garlic extract are 
carried out by the squeeze method. The result of 
the Moringa leaf extract used is the juice extract 
because it contains nutritional value 
(Rachmawati & Suriawati, 2019) and active 

substances that function as antioxidants 
(Suriawati & Rachmawati, 2023). While garlic 
extract has a function as an antimicrobial 
(Suriawati & Rachmawati, 2022) and 
antioxidant (Jang et al., 2018), 

Fresh moringa extract is obtained by 
adding 40 g of moringa leaves to 200 mL of 
water in a blender. Once finely filtered using 
sterile flannel into sterile Erlenmeyer. The 
extract obtained is made into a 100% solution. 

Garlic extract is obtained by placing 500 g 
of single garlic that has been peeled and 
chopped into a blender, and the results are 
squeezed using a 100-mesh sieve made from 
cloth. The squeeze is then centrifuged twice at a 
speed of 10,000 rpm for five minutes each. 
Supernatants were collected, and extraction 
results were obtained with 100% content. 

The formula for garlic-flavored dry 
moringa noodles in this study can be seen in 
Table 1. Noodle dough is mixed by hand for ± 10 
minutes until the dough is smooth. Next, the 
dough is divided into several parts, pressed 
using a rolling pin, and printed using a noodle 
maker. The resulting noodles are steamed for 10 
minutes, then dried at 80°C for 2 hours in the 
oven. 

 
Table 1. Formulation of garlic-flavored dried 

moringa noodles 
Material name Formula 

 F0 F1 F2 F3 

Flour (g) 1000 1000 1000 1000 
Salt (g) 10 10 10 10 
Na2CO3 (g) 5 5 5 5 
CMC (g) 10 10 10 10 
Water (mL) 350 0 0 0 
Moringa water 
extract (mL) 

400 300 250 200 

Garlic extract 
(mL) 

0 50 100 150 

Information:  
F0 = without garlic extract (0%)  
F1 = garlic extract 5% 
F2 = garlic extract 10% 
F3 = garlic extract 15% 

 
Hedonic Test of Garlic-Flavored Dried 
Moringa Noodles 

The hedonic test used untrained panelists to 
assess simple organoleptic properties, with as 
many as 30 panelists. The inclusion criteria for 
the hedonic assessment include panelists being 
PKK mothers in Jati Padang Village, aged 
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between 25 and 45 years, being healthy and not 
allergic to products, not color blind, not losing 
aroma and taste, not being hungry or full, and 
not being involved in making noodles directly or 
indirectly. The hedonic scale used is 1–5 (1 = 
strongly dislike, 2 = dislike, 3 = neutral, 4 = like, 
5 = strongly dislike). First, panelists were 
instructed to drink mineral water before 
consuming each garlic-flavored moringa noodle 
formula. 

Based on the hedonic test, the best garlic 
extract concentration was selected in dried 
moringa noodles that the panelists preferred to 
analyze for microbial contamination and 
nutritional value. 
 
Statistical Analysis 

The data from the hedonic test results of dried 
moringa noodles with the addition of garlic 
extract were tested for normality with 
Kolmogorov-Smirnov. If the data is normally 
distributed, proceed to the ANOVA test, and if 
there is a noticeable difference (p 0,05), the 
Duncan test is performed. Statistical analysis 
was performed using IBM SPSS Statistics 22. 
 

 

Result and Discussion 

Garlic-flavored dried moringa noodles with four 
tested formulas: organoleptic, microbial 
contamination, and nutritional value Product 
formulations are presented in Table 1. The content 
of garlic extract in dried Moringa noodles is 0% 
(F0), 5% (F1), 10% (F2), and 15% (F3). The 
selection of garlic extract concentrations is based 
on research (Panjaitan et al., 2015) in the 
manufacture of Spirulina wet noodles with garlic 
of various concentrations (0, 3, 6, 9%).  

Based on the level of consumer acceptance 
of Spirulina wet noodles with the addition of 
garlic, it shows that the preferred treatment is a 
concentration of 6% with a value of 92,75%. In 
addition, the addition of garlic at 6% 
concentration exerts a noticeable influence on 
the organoleptic values of taste and aroma. 
Research (Sinulingga, 2018) on garlic extract as 
a natural preservative in white tofu shows that 
garlic extract concentrations of 0, 2, 4, and 6% 
have a very real difference at the level of p < 0,01 
on total microbes and aroma. The higher the 
concentration of garlic extract, the total 
microbes decrease, and the higher the 

concentration of garlic extract, the aroma 
increases. 
 

Hedonic Test 

Hedonic test to determine the level of preference 
of panelists for dried moringa noodles with 
various concentrations of garlic extract The 
hedonic test parameters of moringa noodles 
added with garlic extract include taste, aroma, 
color, and texture, conducted by 30 untrained 
panelists. The results of the statistical analysis of 
the hedonic test of dried moringa noodles with 
the addition of garlic extract concentration can 
be seen in Table 2. 

Hedonic tests based on the parameters of 
taste, aroma, color, and texture of dried garlic-
flavored moringa noodles showed the highest 
average score on the addition of garlic extract 
concentrations of 5% (F1), followed by 15% 
(F3), 0% (F0), and 10% (F2), as shown in Figure 
2. Garlic-flavored dry moringa noodles with a 
concentration of 5% (F1) are preferred over 
other treatments, especially for taste and aroma. 
This is in accordance with the fact that garlic 
extract added to moringa noodles can improve 
the taste and aroma. 

 

 
Figure 2. Dried moringa noodles addition of 

garlic extract concentration of 0, 5, 10, 
15%. 

 
Table 2.  Hedonic test results of garlic-flavored 

dried moringa noodles 
Parameters Formula 
 F0 F1 F2 F3 p 

Taste 3,47a 4,03b 3,27 a 3,10 a  0,000  
Aroma 3,17  3,57  3,30  3,47   0,113  
Color 3,90  3,30  3,63  3,57   0,104  
Texture 3,53  3,70  3,33  3,87   0,081  
Total 14,07 14,6 13,53 14,01  

Averange 3,52 3,65 3,38 3,5   
Information: a,b = different letter notation means there is a 
noticeable difference in Duncan's test with a CL of 95%. 

 
Hedonic test results of dried moringa 

noodles with the addition of garlic extract 
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concentrations of 0, 5, 10, and 15% with 30 
untrained panelists in the normality test with 
Kolmogorov-Smirnov The results of the 
normality test showed that the four treatments 
were more than α (0,05), then H0 was accepted, 
and it was stated that the addition of various 
concentrations of garlic extract was normally 
distributed. 

The results of statistical analysis using an 
ANOVA test on the taste of dried moringa noodles 
showed that the addition of various concentrations 
of garlic extract had a significant effect (p 0,05) on 
the taste of the dried moringa noodles produced. 
Based on the results of Duncan's further test in 
Table 2, the taste of dried moringa noodles with the 
addition of garlic extract between F1 (5%) 
treatments was significantly different from F3 
(15%), F2 (10%), and F0 (control) treatments. This 
is because the addition of 5% garlic extract to dry 
Moringa noodle dough can mask the distinctive 
taste of Moringa leaves (chelate) in dried Moringa 
noodles. It is known that garlic contains allicin, and 
ajoene has a distinctive and strong flavor 
component (Moulia et al., 2018). However, if the 
concentration of garlic extract increased by 10% or 
15%, the panelists' level of liking for the taste of 
neutral dry moringa noodles would increase. 

An ANOVA test on the aroma of dried 
moringa noodles showed that the addition of 
various concentrations of garlic extract did not have 
a noticeable effect (p > 0,05) on the aroma of dried 
moringa noodles. Hedonic tests with aroma 
parameters showed that the panelists' most 
preferred aroma was dried moringa noodles with 
the addition of 5% garlic extract (F1). This can be 
seen from the highest average score, namely F1. The 
addition of garlic extract to the dough for making 
dried moringa noodles can remove the distinctive 
aroma and smell of strong moringa leaves in dried 
moringa noodles. Garlic contains spicy and fragrant 
methyl allyl disulfide, so garlic bulbs have a spicy 
and fragrant aroma (Sari et al., 2016). The higher 
the addition of garlic extract concentration (10% 
and 15%), the higher the panelists' preference level 
for the aroma of neutral dry moringa noodles due to 
the overpowering aroma from the addition of garlic 
extract. According to Syah et al. (2018), the strong 
or distinctive aroma of garlic is caused by the 
presence of organosulfur compounds such as allicin. 
The aroma of allicin is a compound formed by the 
reaction between allicin and the enzyme allinase 
present in garlic. Garlic sores will activate the 
enzyme alliinase to react with allicin to form a 

strong allicin aroma. While dried Moringa noodles 
without the addition of 0% garlic extract (F0) were 
also disliked because of the dominant smell typical 
of Moringa leaf extract. 

Panelists preference levels for the color of 
dried moringa noodles with an ANOVA test showed 
that the addition of various concentrations of garlic 
extract did not have a noticeable effect (p > 0,05) on 
the color of the dried moringa noodles produced. 
The hedonic test with color parameters showed 
that the panelists' most preferred color was dried 
moringa noodles with the addition of 0% garlic 
extract (F0), which is a green color caused by the 
presence of moringa leaf extract, which gives the 
dried moringa noodles their dominant color. The 
panelists preference level for the color of garlic 
moringa noodles (5% (F1)) was neutral. The 
addition of garlic extract to the dried moringa 
noodle dough gives a light green color to the 
resulting dried moringa noodles. The higher the 
garlic extract, between 10% and 15%, the greener 
the color, so it is less preferred by panelists. 

The results of the statistical analysis of 
Anova's test on the texture of dried moringa 
noodles showed that the addition of various 
concentrations of garlic extract did not have a 
noticeable effect (p > 0,05) on the texture of the 
dried moringa noodles produced. The hedonic test 
with texture parameters showed that the panelists' 
most preferred texture was dried moringa noodles 
adding 10% garlic extract (F3); this can be seen 
from the highest average score of F3, while the 
panelists' level of preference for the texture of dried 
moringa noodles adding 5% garlic extract (F1) was 
similar. Garlic extract added to dry moringa noodle 
dough gives dried moringa noodles a chewy or soft 
texture because garlic contains essential oils (Sari et 
al., 2016). The greater the concentration of garlic 
added to the dough, the more it will make the 
texture of dry Moringa noodles chewy. 

 

 
 
Figure 2. Hedonic test graph of dried moringa 

noodles addition of garlic extract 
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Figure 2 shows a hedonic test graph of 

moringa noodles with the addition of several 
concentrations of garlic. The best dried moringa 
noodles with the addition of garlic were based 
on the hedonic test, namely the F1 formula with 
a taste scale of 4,03 and an aroma scale of 3,57 
that the panelists liked. The results of the 
analysis for microbial contamination and 
nutritional value of the F1 formula can be seen 
in Table 3. 
 

Table 3. Microbial contamination and 
nutritional value of Moringa noodles 
formula F1 

Parameters Result 

Microbial contamination: 
ALT (CFU/g) <1 x 101 
AKK (CFU/g) <1 x 101 
Proximate and minerals: 
Water content (%) 7,265 
Ash content (%) 2,050 
Fat content (%) 0,595 
Protein content (%) 13,535 
Carbohydrate content (%) 76,600 
Vitamin A (Retinol) (mg/100 
g) 

Tidak terdeteksi 

Vitamin B1 (Tiamin) (mg/100 
g) 

Tidak terdeteksi 

Vitamin B6 (Piridoksin) 
(mg/100 g) 

0,090 

Vitamin C (Askorbat) 
(mg/100 g) 

1,515 

Iron/Fe (mg/100 g) 6,375 
Calsium/Ca (mg/100 g) 41,175 

 

Quality noodles are those that are free 
from microbes, contain good nutritional 
components, and are in accordance with the 
Indonesian National Standard (SNI). Table 3 
shows dry Moringa noodles formula F1 tested 
for microbial contamination against bacteria and 
yeast mold using total plate number (TPN/ALT) 
and yeast mold number (Angka 
Kapang/Khamir/AKK) tests. The purpose of this 
microbial contamination test is to determine 
whether the dried garlic moringa noodles 
produced are free of pathogenic and non-
pathogenic microbes (Suriawati & Rachmawati, 
2022). Microbial contamination in dried garlic 
moringa noodles can have adverse effects on 
health. The test results of dried moringa noodles, 
garlic, and microbial contamination in both ALT 
and AKK tests are < 1 x 101 CFU/g. The results 
of the contamination test are <1 x 101 CFU/g 

because the initial dilution starts at 10-1 and at 
that dilution no colonies grow, so it cannot be 
determined how many colonies are less than < 1 
x 101 CFU/g. These results are qualified based 
on SNI 8217:2015 concerning the quality of dry 
noodles for ALT ≤ 1 x 106 colonies/g and AKK ≤ 
1 x 104 colonies/g. 

The nutritional content of dry noodles 
depends on the basic ingredients used in the 
manufacturing process and can be seen from the 
results of proximate analysis. The water, ash, fat, 
protein, and carbohydrate content of dry 
Moringa noodles F1 (Table 3) meet the 
requirements for dry noodles in SNI. Water 
content is very influential on the durability of 
processed foodstuffs. Dry noodles have low 
macromolecular components, including fats, 
proteins, and carbohydrates, which are needed 
by the body as energy. Fat in dry noodles can 
improve the taste of a food ingredient because it 
contains fatty acid esters with glycerol water 
activity, which will minimize microbial growth 
activity and maintain the taste of the noodles. 
The low ash content in dried moringa noodles 
reflects the brightness level of processed 
products made from wheat flour (Maryam, 
2022). Macromolecular components, including 
fats, proteins, and carbohydrates, are needed by 
the body as energy. Fat in dry noodles can 
improve the taste of a food ingredient because it 
contains fatty acid esters with glycerol 
(Khasanah & Astuti, 2019; Zakaria & Rauf, 
2017). High protein content in dry noodles 
because it is substituted for Moringa leaf extract, 
which contains high protein (Rachmawati & 
Suriawati, 2019).  

Carbohydrates in noodles made from 
wheat flour come from wheat starch. Amylose 
and amylopectin, which make up starch, affect 
the texture of the noodles produced, which can 
absorb water during the gelatinization process 
(Maryam, 2022). In addition, based on the test 
results, dry Moringa noodles F1 contain vitamin 
B6 (pyridoxine), vitamin C (ascorbate), iron (Fe), 
and calcium (Ca). This is reinforced by research 
(Angelina et al., 2021; Maulida & Ismawati, 
2016) showing that the addition of Moringa leaf 
powder to food products can improve nutrition, 
vitamins, and minerals. 

Moringa noodle dough with the addition of 
as much as 50 g of garlic extract is put into a 
heat-resistant container measuring 20 x 15 cm 
and dried in an 80 °C oven for 2 hours, resulting 
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in Moringa noodles with incomplete drying. The 
noodles, when stored for 2 days, already had 
mold. Therefore, moringa noodle dough with the 
addition of garlic extract should be made as 
much as 25 g per container so that perfect dry 
noodles are obtained. 

 
 

Conclusion 

Dried Moringa noodles with the addition of 
garlic extract concentration of 5% (F1) can 
improve the taste and are liked by the 
panelists.  

Suggestion, dried moringa noodles the 
addition of garlic extract needs to be tested 
for stability and analyzed for microbial 
contamination, nutritional value, and 
antioxidant activity to determine product 
quality during storage. 
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