
Moringa Leaves Flour and Tengger Potato Flour as 

Composite Flour for GFCF Diets 
 

Titi Mutiara Kiranawati
1
*

, 
Budi Wibowotomo

2,
 Nunung Nurjanah

3 

 

1,2,3Department of Industrial Technology, Faculty of Engineering, Universitas Negeri Malang  
* Corresponding author, Email: titi.mutiara.ft@um.ac.id 

 

ABSTRACT 

Composite flour ratio Tengger potato starch and flour made with the aim of Moringa leaves as a substitute 
for wheat flour containing gluten and casein to be used as raw material products GFCF (Gluten Free Casein 

Free). The experimental design use completely randomized design consisted of four treatments (ratio of 

Tengger’s potato starch and moringa leaf powder 100%: 0%, 96%: 4%, 95%: 5% and 94%: 6%) and three 

replications; and then analyzed to determine the proximate contents (water, ash, protein, fat, crude fiber, 
carbohydrates) and physical properties (color, water absorption, temperature gelatinization starch). Data 

were statistically tested using ANOVA and Duncan's Multiple Range Test (DMRT).  Results showed that 

the ratio of composite flour and potato starch flour Moringa leaves Tengger significantly different with the 
content of the proximate and physical properties. The best composite flour which is approaching the 

characteristics of wheat flour is composite flour with a ratio of potato starch Tengger and flour of Moringa 

leaves 94%: 6% moisture content 9.940 g / 100g, ash content of 2.045 g / 100g, protein content of 3.090 g / 
100 g, levels 0.286 g fat / 100 g, crude fiber content of 0.597 g / 100 g, carbohydrate levels 84.638 g / 100 g, 

and the physical properties include brightness level of 82.79, the value of 1.56 greenish, yellowish 59.66 

value, water absorption 129.861 %, and the starch gelatinization temperature 62,5oC. Composite flour potato 

starch ratio Tengger and moringa leaf powder can be used in products that do not require high development 
namely pastry products such as cookies and snacks. 

Keywords: GFCF, Tengger’s potato starch, Moringa leaf powder, flour composites, optimization 

 

I. INTRODUCTION 
Food that had been circulating in the market as most of the 

snacks made from wheat flour. Wheat flour is a food that 

should be avoided by people with autism because they 
contain gluten and casein (Astuti, 2016). The food was 

outstanding, the food should be avoided by people with 
autism. So, we need dietary therapy called GFCF diet 

(Abata, 2014). 
GFCF diet (Gluten Free Casein Free) is a diet that is done 

by not eating foods that contain gluten and casein (the 
protein in milk). GFCF diet is usually done by people with 

autism because foods containing protein (gluten and 
casein) can not be digested by people with autism. GFCF 

diet is usually low in protein (Herminiati 2009 and Abata, 
2014). Khoirunnisa and Judiono (2018) observed that 

many children with autism who do not implement the 
GFCF diet and still eat foods containing gluten and casein 

such as biscuits, wafers, crackers, ice cream and so on . 
Foodstuffs abundant and cheap in East Java is the potato. 

It produced largest income in East Java and mostly located 
in Tengger area of Bromo and Junggo area, Kodya Batu 

(Maulida, 2015 and Hidayat, 2017). The potential 
cultivated land of Tengger potatoes is by 600 hectares with 

a potential average yield of 38-50 tonnes / ha (Hand, 
2016). In addition the use of potatoes Tengger was not 

maximized, so it needs to be maximized utilization to 
process them into food products. Yulianto research results 

(2019) states that protein content (2.249%) of Tengger 
potato is higher than Junggo potatoes (2.213%). The 

proximate content of Tengger potato are of protein 
22.49%, 0149% fat, carbohydrates 20.31%, water 76 

105%, and ash 1,142%. It has high in carbohydrates, but 

low in protein, whereas people with autism require high 

protein (Winarno, 2013). So that needs to be made of flour 
mixture called composite flour. 

According Widowati (2009), the composite flour is flour 
made from two or more foodstuffs. Composite flour made 

with the aim to replace wheat flour. Composite flour could 
increase its use as a food ingredient variants of gluten and 

casein-free (GFCF) for people with autism. 

Good composite flour approaching the physical quality 
requirements of flour, among other forms of powders / 

granules, normal / no smell other materials, the fineness of 
the flour passes 70 mesh sieve as much as 95%, free from 

contamination (microbial and metal), and contains 
chemical elements include the maximum moisture content 

of 14.5%, a maximum ash content of 0.70%, protein 
content of at least 7.0%, 1.07% fat and fiber content of 

0.25%, and 73.52% carbohydrate (SNI 2009; Princess, 
2014). Potato flour contains less protein composite that 

needs to be added to foods high in protein. 
One of the high-protein food, cheap, readily available, and 

widely grown in Indonesia is moringa (Nurcahyati, 2014). 
According to Winarno (2018), Moringa leaf is a functional 

food that is considered a superfood mega (super food) is a 
food that has a high concentration of the nutrient and 

phytochemical content which is very beneficial for human 
health. Dried Moringa leaves as much as 100 grams 

contains nutrients are protein 29.4 g, fat 5.2 g, 
carbohydrates 41.2 grams and 12.5 grams of fiber. The 

content contained in 100 grams of Moringa leaf powder is 
205 cal calories, 27.1 grams protein, 2.3 grams fat, 38.2 g 

carbohydrates and 19.2 gram fiber (Gopalakrishnan et al, 
2016). According to research Kiranawati et al (2012), the 
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best Moringa leaf powder was produced by blanching 
method for 5 minutes, and it contain 30.68% protein. 

Manufacture of composite flour consisted of ratio Tengger 

potato starch and  Moringa leaf powder was aimed to 
obtain a composite flour nongluten and nonkasein as an 

alternative substitute for wheat flour to be used as raw 
material GFCF products. The study will analyze the 

content of the proximate (water, ash, protein, fat, crude 
fiber, and carbohydrates) .and physical properties (color, 

water absorption, and the starch gelatinization 
temperature) on the composite ratio of potato starch flour 

Tengger and moringa leaf powder. 

 

II. METHODS 

 
Research conducted was an experimental study. The study 
design used completely randomized design (CRD) contain 

a factor which is ratio of Tengger potato starch and flour 
of Moringa leaves by four levels of 100%: 0%, 96%: 4%, 

95%: 5% and 94%: 6%. The replications are 3 times so 
that a total of 12 experimental units. 

The main ingredient in the manufacture of composite flour 
is potato flour Tengger and moringa leaf powder. Tengger 

materials for potato starch (Solanum tuberosum) is 

Tengger fresh potatoes, oval, white or yellow skin, not 
physically and chemically, taken from the village of 

Krajan, Tengger. Moringa leaf powder manufacturing 
material is the leaves of Moringa (Moringa oliefera) fresh 

harvested in the third and fourth stalk that blooms from the 
end of the petiole is still young and have never bear fruit 

earlier, were taken from the village Landungsari, Malang. 
The materials used for the analysis is a sample of 

composite flour consisted of ratio of Tengger potato starch 
and flour Moringa leaves; silica gel, active lime, sulfuric 

acid, aluminum oxide, potassium sulfate, barium oxide, 
mercury oxide (HgO), sodium hydroxide, hydrochloric 

acid, a solution red indicator. 
The tools used in the manufacturing process of composite 

flour is a decimal scale, spoon, bowl, food processor, jar. 
The tools used in the manufacture of potato starch Tengger 

is peeler, knife, cutting board, basin, decimal scales, 
measuring cups, stove, steaming, baking, cabinet dryer, 

blender, scoop. The tools used in the manufacturing 
process of Moringa leaf powder is a basin, decimal scales, 

cookers, pans, strainer, pan, cabinet dryer, blender, scoop. 

The tools used for the analysis of the content of the 
proximate are oven, desiccator, saucer, analytical balance, 

furnace, clamp plate, heating Kjeldhal, aspirator, 
distillation apparatus, burettes, magnetic stirrer, 

Erlenmeyer, mortar, pestle, tube extraction Soxhlet, 
thimble, heating mantle, rotary evaporator, extraction 

tubes, turning cooler, filter paper, litmus paper, Gooch 
crucible. 

The analysis used in this research is the analysis of the 
content of the proximate include moisture content using 

the oven (AOAC, 2016), ash content using the Furnace 
(AOAC, 2011), protein content using the Semi-Micro 

Kjeldahl (AOAC, 2016), fat content using methods 
Soxhlet (AOAC, 2011), the crude fiber content using the 

Acid Alkaline Digestion (AOAC, 2016), and the 
carbohydrate content using methods By Difference 

(AOAC, 2011), as well as physical properties include 
color using the color reader (AOAC, 2016), power water 

absorption method Gravimetry (Minerva, 2013), and the 
gelatinization temperature of starch using the temperature 

of Gel Forming Measurement (AOAC, 2011) on the 
composite flour ratio potato starch Tengger and flour of 

Moringa leaves 100%: 0%, 96%: 4%; 95%: 5% and 94%: 
6%. 

Data obtained from the analysis of the content of the 
proximate and physical properties were tested using One 

Way ANOVA with a significance level of 5%. if there is 
significant differences (significant) then proceed test 

Duncan's Multiple Range Test (DMRT) to determine the 

level of difference in each treatment. 

 
III. RESULTS AND DISCUSSION 
 

Proximate Analysis 
The mean results of the proximate content analysis of 

composite flour potato starch ratio Tengger and moringa 
leaf powder 100%: 0%, 96%: 4%, 95%: 5% and 94%: 6% 

can be seen in Table 1. 

 
Table 1. Proximate Analysis Results Mean Content Ratio Composite Flour Potato Flour And Wheat Leaf Tengger 

Kelor 
 

Formula 

(TKT: TDK) 

    contents proximate   

Wate

r (g / 

100 g) 

Ash (g 

/ 100 g) 

Protein 

(g / 100 

g) 

Fat (g / 

100 g) 

Crude Fiber 

(g / 100 g) 

Carbohydrat

es (g / 100 

g) 

100%: 0% 9,490a 1.842 a 2.296 a 0,113 a 0.399 a 86.259 a 

96%: 4% 9,649a 1.946 b 2.766 b 0.213 b 0.498 b 85.425 b 

95%: 5% 9,877b 2,012 c 2,940 c 0,253 c 0,548 c 84.918 c 

94%: 6% 9,940b 2.045 d 3,090 d 0.286 d 0,597 d 84.638 d 

Description: TKT = Flour Chips Tengger, TDK = Wheat Leaf Moringa, notations the same letters 

states are not significantly different treatments 
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Statistical results showed that there were significant 
differences in water content, ash, protein, fat, crude fiber, 

and carbohydrate of composite flour consisted Tengger 

potato starch and moringa leaf powder ratio. The more the 
ratio of Moringa leaf powder, so increasing the water 

content. Composite flour with potato starch ratio Tenger 
and moringa leaf powder 94%: 6% had the highest water 

content of 9.940 grams / 100 grams. 
Differences between the mean water content of the 

composite powder is probably due Moringa leaf powder 
has a moisture content (9.57 grams / 100 grams) was 

higher than the Tengger potato starch (9.49 grams / 100 
grams) (Agustin, 2017). So, if the ratio of the Tengger 

potato starch flour is reduced and the ratio of Moringa leaf 
increases will produce composite flour which has a water 

content increases. In addition, the water content in the 
composite flour increased allegedly high content of protein 

in Moringa leaf powder, because proteins can bind water. 
So that the increasing ratio of Moringa leaf powder, the 

water content tends to increase composite flour 
(Trisnawati & Nisa, 2015). The water content of the 

composite flour potato starch ratio Tengger and moringa 
leaf powder ranging from 9.49 to 9, 

In the ash content, results showed that the more the ratio of 
Moringa leaf powder, then increasing ash content. 

Composite flour with potato starch ratio of Tengger and 
moringa leaf powder 94%: 6% had the highest ash content 

of 2.045 grams / 100 grams. Based on the results of the 
analysis of the ash content of flour Tengger potato is 1.842 

grams / 100 grams. While the ash content of Moringa leaf 
powder as much as 7.85 grams / 100 grams (Agustin, 

2017). 

The ash content indicates mineral content in a material. 
According to Winarno (2004) on an ash content of food 

will increase as the number of the mineral content in the 
food material. The ash content of potato starch flour 

composite ratio Tengger and moringa leaf powder that 
ranged from 1.842 to 2.045 grams / 100 grams still 

exceeds the criteria of ISO ash content of the flour is a 
maximum of 0.7% (BSN, 2009). 

The results of protein content showed that the more the 
ratio of Moringa leaf powder, then increasing the protein 

content. Composite flour with potato starch ratio of 
Tengger and moringa leaf powder 94%: 6% had the 

highest protein content of 3.090 grams / 100 grams. 
Differences between the mean composite flour protein 

content is apparently due Moringa leaf powder that has a 
high protein content (30.68 grams / 100 grams) 

(Kiranawati et al, 2012). 
The protein content of potato starch flour composite ratio 

Tengger and moringa leaf powder does not meet ISO 
standards for levels flour highest preotein the composite 

flour is 3.090 grams / 100 grams, while SNI to the wheat 
flour protein content of at least 7.0 grams / 100 grams 

(BSN, 2009). The results of the study of composite flour 
sweet potatoes, potatoes, and soy protein content of the 

resulting states ranged from 3.27 to 5.64 grams / 100 
grams (Ginter et al, 2015). Low levels of protein in the 

composite flour is because the ratio of Moringa leaf 
powder is used very little so it does not rise high levels of 

protein in the composite flour potato starch ratio Tengger 

and moringa leaf powder. Composite flour with potato 
starch ratio of Tengger and flour Moringa leaves contain 

low protein content but are free of gluten and casein, 

The results of the fat content data showed that the more 
ratio of Moringa leaf powder, then increasing the fat 

content. Composite flour with potato starch ratio of 
Tengger and moringa leaf powder 94%: 6% had the 

highest fat content of 0.286 grams / 100 grams. 
Differences in the average fat content of composite flour is 

apparently due to the fat content of Moringa leaf powder is 
higher than that of potato starch Tengger 2.25 grams / 100 

grams (Agustin, 2017). A fat content of foodstuffs 
supposed to influence the tenderness and flavor enhancer 

in the resulting product, so the more fat composite flour 
pastry tends to affect the resulting product (Paradibta, 

2011). Research of Putri (2014) explains that the fat 
content of wheat flour of 1.07 grams / 100 grams. When 

compared with the research that produced the fat content is 
low. 

The results on the crude fiber content showed that the 
more the ratio of Moringa leaf powder, then increasing 

fiber content. Composite flour with potato starch ratio of 
Tengger and moringa leaf powder 94%: 6% has the 

highest crude fiber content is 0.597 grams / 100 grams. 
Differences in average crude fiber content of composite 

flour is presumably because crude fiber content of 
Moringa leaf powder (2.52 grams / 100 grams) than the 

potato starch Tengger (0,339 grams / 100 grams) (Agustin, 
2017). 

The resulting crude fiber content of composite flour potato 
starch ratio Tengger and moringa leaf powder is similar to 

wheat flour for the highest fiber content of the composite 

powder that is 0,597 grams / 100 grams, while the crude 
fiber content of the flour of 0.25 grams / 100 grams (Putri, 

2014). Research Amalia (2014) states composite flour 
sweet potato, potato, soybean and xanthan gum produces 

crude fiber content ranges from 0.99 to 1.96 grams / 100 
grams. 

The results on the carbohydrate content showed that the 
more the ratio of Moringa leaf powder, then decreasing 

levels of carbohydrates. Reduced levels of carbohydrates 
in the potato starch composite flour ratio Tengger and 

moringa leaf powder caused by an increase in the content 
of other proximate (by different). Composite flour with 

potato starch ratio of Tengger and moringa leaf powder 
100%: 0% has the highest carbohydrate content is 86.259 

grams / 100 grams. According Krisnadi (2015) Moringa 
leaf powder carbohydrate levels as much as 48.4 grams / 

100 grams. Composite flour carbohydrate content of 
potato starch ratio Tengger and moringa leaf powder 

(84.638 grams / 100 grams) than white flour carbohydrate 
content of 77.3 grams / 100 grams) (Martawijaya et al, 

2004), Likewise with the results Putri (2014), which stated 
carbohydrate content of 73.52 grams / 100 grams. 

 

Physical Properties 
The mean results of the analysis of physical properties of 

composite flour potato starch ratio Tengger and moringa 
leaf powder 100%: 0%, 96%: 4%, 95%: 5% and 94%: 6% 

can be seen in Table 2. 
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Table 2. Average Analysis Physical Properties of Composite Flour Potato Flour ratio Tengger And Flour Moringa 

Leaves 

 

 
 
Statistical results on the physical properties (L, a-, b+, 

water absorption, starch gelatinization temperature) 
shows that there are significant differences in composite 

flour consisted of Tengger potato starch and moringa leaf 
powder ratio. The more the ratio of Moringa leaf powder, 

then decreasing levels of brightness (L) composite flour. 
Composite flour with potato starch ratio of Tengger and 

moringa leaf powder 100%: 0% has a brightness level 
(L), the highest is 88.59. The more the ratio of Moringa 

leaf powder then decrease the brightness. 
Decreasing brightness index on the composite flour of 

Tengger potato starch and  Moringa leaves powder 
caused by green color on colored moringa leaf powder 

dark green, but the brightness index composite flour 
including bright color indication for the value of the 

brightness (L) above 50 and still approaching the 
brightness levels of the flour that is 90 (Princess, 2014). 

According Hunterlab (2012), the range of dark color 
brightness values (L) is 0-50, while the bright colors 

gentleness in the range of brightness values (L) that is 
51-100. 

The greenery value data (a-) showed that the more the 
ratio of Moringa leaf powder, then increasing the value 

of sulfur (a-). Composite flour with potato starch ratio of 

Tengger and moringa leaf powder 94%: 6% had a 
greenish value (a-), the highest is 1.56. Value is a 

chromatic color with greenish a- value (negative) from 0 
to -80 (Hunterlab, 2012). The increase in green color is 

caused by chlorophyll pigments found in Moringa leaves. 
Pigment chlorophyll is green-brown pigment found in 

chloroplasts together with carotene and xantofil. Source 
of chlorophyll found in plants, fat and water soluble and 

sensitive to heat (Winarno, 2004). 
The data yellowness value (b +) showed that the more 

the ratio of Moringa leaf powder, it decreases the value 
of yellowness (b +). Composite flour with potato starch 

ratio of Tengger and moringa leaf powder 100%: 0% has 
a yellow value (b +) high of 65.51. According Hunterlab 

(2012) yellowness value is in the range of 0 to 70 with 
the notation b * +. Impairment yellowish composite flour 

potato starch ratio Tengger and moringa leaf powder, 
because the content of carotenoid pigments Tengger 

potato flour, potato flour as the ratio of the Tengger 
dwindling (Winarno, 2004). In addition, due to the 

increase in the ratio of Moringa leaf powder containing a 
greener pigment dark colored chlorophyll is used so that 

the yellow color of the Tengger potato starch will be 
reduced as it is covered by the green color of the leaves 

of Moringa powder. 
On water absorption, the data showed that the more ratio 

of Moringa leaf powder, then increasing water 

absorption. Composite flour with potato starch ratio of 

Tengger and moringa leaf powder 96%: 4% has the 
highest water absorption is 129.861%. In empirically 

Xing-li et al (2016) the addition of potato flour in bread 
making can improve water absorption. Water absorption 

is affected by the protein in Moringa leaf powder. The 
percentage of water absorption can be influenced by the 

content of protein and crude fiber (Minerva, 2013). The 
content of protein in Moringa leaf powder can improve 

water absorption because it contains a structure in the 
form of functional groups (NH2, NH, OH, CO) which 

can bind water molecules through hydrogen bonds 
(Trisnawati & Nisa, 2015). 

The water absorption ratio of composite flour composite 
flour ratio Tengger potato starch and flour of Moringa 

leaves are slightly smaller than the memepunyai flour, 
water absorption range of 160-170% (Rauf and Sarbini, 

2015). Water absorption in flour can affect the dough 
flower power, the higher the water absorption on 

foodstuffs, the higher the level of development of the 
bakery product dough during proofing (Hidayat et al, 

2009). 
The results of starch gelatinization temperature data 

shows that the more ratio of Moringa leaf powder, then 

increasing the temperature of the starch gelatinisai. 
Composite flour with potato starch ratio of Tengger and 

moringa leaf powder 94%: 6% had the highest starch 
gelatinization temperature 62,5oC. Starch gelatinization 

temperature depends on the concentration of starch. The 
more viscous starch solution, then the temperature will 

be slower reached, until the temperature has not 
increased viscosity and starch could get damaged 

(Winarno, 2004). Based on this, carbohydrate levels can 
affect the gelatinization temperature of starch. The higher 

the carbohydrate content of the composite flour potato 
starch ratio Tengger and moringa leaf powder, then the 

lower the starch gelatinization temperature when grilling. 
Vice versa, the lower the carbohydrate content which 

will increase the gelatinization temperature of starch. 
According to Winarno (2004) wheat flour gelatinization 

temperature ranges between 54,5-64oC. Based on this 
composite flour gelatinization temperature of potato 

starch ratio Tengger and moringa leaf powder in 
accordance with the standard of wheat flour 

gelatinization temperature. 

 
IV. CONCLUSION 

 
The ratio of composite flour and potato starch flour 
Moringa leaves Tengger significantly different with the 

Formula 
(TKT: TDK) 

   Physical Properties  
   Color   Water 

Absorptio
n (%) 

Starch Gelatinization 

temperature 
(oC) 

L a- b + 

100%: 0% 88.59 a 0.36 a 65.51 a 124.395 a 60.8 a 

96%: 4% 86.46 b 0.98 b 62.77 b 126.953 b 61.4 b 
95%: 5% 85.21 c 1.26 c 61.67 c 128.281 c 61.9 c 

94%: 6% 82.79 d 1.56 d 59.66 d 129.861 d 62.5 d 

Description: TKT = Flour Chips Tengger, TDK = Wheat Leaf Moringa, L indicates the 

brightness level, a- show the value of green, shows the value of b + 
yellow, a different letter notation stating significantly different treatments 
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content of the proximate and physical properties. The 
best composite flour which is approaching the 

characteristics of wheat flour is composite flour with a 

ratio of potato starch Tengger and flour of Moringa 
leaves 94%: 6% moisture content 9.940 g / 100g, ash 

content of 2.045 g / 100g, protein content of 3.090 g / 
100 g, levels 0.286 g fat / 100 g, crude fiber content of 

0.597 g / 100 g, carbohydrate levels 84.638 g / 100 g, and 
the physical properties include brightness level of 82.79, 

the value of 1.56 greenish, yellowish 59.66 value, water 
absorption 129.861 %, and the starch gelatinization 

temperature 62,5oC. 
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