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Cookies are a type of biscuit made from soft dough and have a crispy texture when broken.
Non-gluten cookies made from mocaf flour and edamame flour have the potential to be
an alternative snack for celiac sufferers, while the addition of margarine plays a role in
improving the quality and texture of the product. The purpose of this study was to
determine the effect of the proportion of mocaf flour and edamame flour as well as the
addition of margarine on the physical, chemical, and organoleptic characteristics of non-
gluten cookies, and to determine the best treatment. The study used a Complete Random
Design (RAL) factorial pattern with 2 factors and 2 replications. The first factor is the
proportion of mocaf flour and edamame which (50%:50%, 60%:40%, 70%:30%). The
second factor is the addition of margarine (45%, 55%, 65%). The data was analyzed using
Analysis of Variance (ANOVA) and continued with the Duncan test at the 5% level. The
results showed that there was a real interaction between the treatment of the proportions
of mocaf flour and edamame flour and the addition of margarine to the chemical and
physical characteristics of non-gluten cookies. The best treatment was obtained in the
proportion of mocaf flour and edamame flour (60%:40%) with the addition of margarine
55% recommended with the criteria of moisture content 4.6%, ash content 1.58%, protein
content 10.57%, fat content 27.69%, carbohydrate content 55.56%, fracture strength 845
gf and organoleptic test color 4.2; aroma 3.8; taste 4.16 and texture 4.00

Contribution to Sustainable Development Goals (SDGs):
SDG 6: Diversification of non-gluten cookies
SDG 11: Utilization of local commodities

1. INTRODUCTION

1.1.  Research Background

Celiac disease is an autoimmune condition that attacks the small
intestine, which is genetically unable to digest gluten [1]. Until the
1980s, celiac disease was a rare disease until in the last 20 years,
the prevalence of celiac disease increased [2]. Globally, there has
been an increase in the prevalence of celiac disease from 0.03% to

0.7% [3]. There is no data on the prevalence of celiac disease in
Indonesia. However, a study reported that of 819 chronic diarrheal
patients seeking treatment at hospitals in Jakarta, five patients
(0.61%) were diagnosed with celiac disease [4]. People with Celiac
disease are at risk for diseases, such as non-Hodgkin's lymphoma,
intestinal adenocarcinoma, and even death [2]. One way that people
with Celiac disease can do is to eat gluten by combining gluten-free
natural foods into special food products known as "gluten-free"
products.
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As many as 80.7% of non-celiac athletes feel the benefits of a
gluten-free diet, especially in reducing physical symptoms such as
flatulence, gas, diarrhea, and fatigue [S]. The demand for gluten-
free products is increasing, not only by the medical community but
also by the general public who adopt a healthy lifestyle [6].
Additionally, non-gluten foods can be a food alternative for
individuals who have allergies to wheat-based processed products,
such as noodles, bread, biscuits, and cakes [7]. Cookies are one of
the biscuits made from soft textured dough and produce a crispy
final product after going through the baking process [8]. Cookies
are one of the popular snacks, which is the focus of research to be
developed into healthier alternatives using gluten-free ingredients.

Cassava is one of the local food ingredients that has the
potential to be used as a raw material for flour. Its availability in
Indonesia is quite abundant, where BPS data in 2015 shows that
cassava production reached 21,801,415 tons per year [9]. One of
the processed cassava products is Mocaf (Modified Cassava Flour)
flour, which is a biologically modified flour using lactic acid
bacteria so as to produce flour characteristics with a more neutral
taste [10]. The nutritional content of mocaf flour per 100 grams is
dominated by carbohydrates, namely 85 grams, protein 1.2 grams,
fat 0.6 grams and fiber 6 grams [12]. thus making it a good food as
a source of energy but relatively low in protein [13]. The addition
of other raw materials such as soybeans can be used to increase the
protein content in cookies so that they meet the product's protein
quality standards [14]. The requirement for drinking protein content
from SNI 01-2973-2011 is 9%.

Edamame soybeans are a type of green soybean vegetable
horticulture that has a larger seed size than ordinary soybeans [15].
Edamame flour is a product of drying and grinding edamame seeds
which aims to extend the shelf life and increase the flexibility of its
use in various food products. This flour acts as a substitute or
fortification ingredient that is effective in increasing the protein
content and nutritional value of food products [17]. The
composition of edamame flour in 100 grams contains 36.15%
protein, 20.14% fat, 32.74% carbohydrates, 7.17% water and 3.8%
ash [18]. In addition to flour, margarine also has an important role
in determining the quality of cookies because it plays a role in
producing a soft texture in the final product. Thus, the more
margarine used, the more fragile and easily destroyed the resulting
texture is [19].

1.2.  Literature Review

Cookies are sweet baked products with a crispy texture and low
moisture content, which contribute to their long shelf life [20], [21].
Good-quality cookies are characterized by a crispy texture, even
browning, balanced sweetness, and a distinctive aroma produced
during baking through the Maillard reaction [22].

Modified Cassava Flour (MOCAF) is fermented cassava flour
that can substitute wheat flour in products such as bread, noodles,
and cookies [23]. MOCAF is gluten-free and suitable for
individuals with gluten intolerance, with carbohydrates as its main
component and low fat and protein content [24].

Edamame (Glycine max L. Merrill) is a young green soybean
with high nutritional value, containing protein, carbohydrates,
vitamins, minerals, and healthy fats, making it a potential functional
food ingredient [26], [28]. In Indonesia, edamame is increasingly
developed because of its promising economic value and nutritional
profile [27]. Margarine functions to improve the texture, aroma,
taste, and crispiness of cookies [29]. Higher margarine addition can
produce cookies with a more crumbly texture [30].
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Cookie production involves mixing, shaping, and baking the
dough [31]. During baking, water evaporates, starch gelatinizes,
proteins coagulate, and fat melts, contributing to the formation of
cookie structure and crisp texture [32]. Browning, aroma, and
flavor are enhanced through the Maillard reaction and sugar
caramelization [31], [33].

1.3.  Research Objectives

This study aims to determine the effect of mocaf and edamame flour
and the addition of margarine on the physical and chemical
characteristics of the resulting cookies and determine the best
formula.

2. MATERIALS AND METHODS

2.1.  Ingredients

The main ingredients used in this study are mocaf flour,
edamame flour, margrin, additional ingredients used are palm
sugar, flour yolk, salt and baking powder. The materials for analysis
are sulfuric acid, sodium hydroxide, potassium sulfate and other
analytical materials.

2.2.  Methods

This study used a complete random design (RAL) factorial pattern,
consisting of two factors with two replications. Factor I was the
study of the proportion of mocaf flour and edamame flour
(50%:50%; 60%:40%; 70%:30%) and factor Il was the addition of
margarine (45%; 55% and 65%). The data obtained was analyzed
using Analysis of Variance (ANOVA) with a level of 5%. If there
is a real difference between the treatments, then the Duncan test is
continued at a level of 5%

2.2.1. Research Variables

Variables

e Factor I(A) = Proportion of mocaf flour : edamame flour
Al =50%:50%
A2 =60% : 40%

A3 =70% :30%
e Factor [I(B) = Addition of Margarine
Bl =45%
B2 =55%
B3 =065%

The combination of the two variable variables resulted in nine
treatment combinations, as follows:
Table 1. Nine treatment combinations

Factor 11 (B)
Factor I (A) Bl B2 B3
Al Al1BI1 Al1B2 AI1B3
A2 A2B1 A2B2 A2B2
A3 A3BI1 A3B2 A3B3

The fixed variables used in this study were total flour weight (100
g), egg yolk weight (60 g), palm sugar weight (40 g), baking powder
weight (1 g), baking temperature (140°C), mixing time (1-2
minutes), and cookie weight (7 g each). The cookie-making process
began with the preparation of tools and materials. The first mixing
stage involved margarine (45%, 55%, and 65%), palm sugar (40%),
and egg yolk (60%). In the second mixing stage, mocaf flour and
edamame flour were added according to the treatment proportions
(50%:50%, 60%:40%, and 70%:30%), along with salt (1%) and
baking powder (1%). The dough was then molded and baked at
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140°C for 20 minutes, followed by cooling to obtain non-gluten
cookies.

2.2.2. Observed analysis

The analysis carried out was the moisture content of the oven
method, the ash content of the oven method [34], the fat content of
the soxhlet method, the protein content of the kjehldahl method
[35], and the content of carbohydrates by difference [34], the
fracture power of the texture analyzer method [36], organoleptic
methods including taste, aroma, color and texture.

3. RESULTS AND DISCUSSION

3.1.  Raw Material Analysis

The results of the analysis of raw materials including the content of
raw materials including moisture content, ash content, fat content,
protein content and carbohydrate content:

Table 2. Results of mocaf flour analysis

Parameter Analysis Literature
Moisture content (%) 10.64 +0.12 11.9@
Ash content (%) 0.69 +0.12 1.9
Fat content (%) 0.5+0.02 0.6®
Protein content (%) 0.92 +0.01 1.2¢®
Carbohydrate content (%) 87.24 +0.39 85 @

Table 3. Results of edamame flour analysis

Parameter Analysis Literature
Moisture content (%) 6.82 +0.09 7.17®
Ash content (%) 3.53+0.14 3.8
Fat content (%) 24.35+0.06 20.14®
Protein content (%) 33.69 +0.44 36.15®
Carbohydrate content (%) 31.6+0.33 32.74®

Source : (a) [24]  (b) [37]

The results of the research in table show differences in the results
of the initial analysis of mocaf flour and edamame flour with the
literature due to differences in varieties. maturity levels. and harvest
times. Differences in the physicochemical characteristics of a
material can lead to differences in the functional properties it
possesses [38].

3.2.  Moisture Content

The results of the variety-analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportion of
mocaf flour and edamame flour as well as the addition of margarine
to the moisture content of cookies.

Table 4. Average moisture content of non-gluten cookies with
mocaf and edamame flour proportions and margarine addition

Moisture
Treatment Content (%)
Mocaf flour : edamame Margarine -
flour (%) (%) X&SD
50:50 45 4.60% + 0.04
55 4.621+£0.03
65 4.92¢ +£0.01
60 : 40 45 4.52¢4 1+ 0.04
55 4.539+0.06
65 4.559+0.06
70 : 30 45 4.29*+0.09
55 4.52°+0.08
65 4.61°+0.03
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Fig 1. The relationship between the treatment of the proportion of
mocaf flour and edamame flour and the addition of margarine to
the moisture content of cookies
Research results Fig 1. It shows that the higher the proportion of
mocaf flour and the lower the proportion of edamame flour. as well
as the lower the addition of margarine causes the lower the moisture
content of the cookies . This is because edamame flour has a high
protein content (33.69%) compared to mocaf flour (0.92%) so it has
the ability to bind water more and is difficult to release during
heating than mocaf flour. According to [39]. protein molecules can
bind to water and are difficult to release during baking. so the
greater the proportion of edamame flour. the higher the moisture
content of the cookies. In contrast. starch-dominated mocaf flour
tends to release water more easily during the baking process. So the
higher the proportion of mocaf flour. the lower the moisture content
of cookies [40]. Meanwhile. margarine contains a moisture content
of 5.5 and 81% fat in margarine inhibits water evaporation during

the baking process [41].

3.3. Ash Content

The results of the variety analysis showed that there was no real
interaction (p>0.05) between the treatment of the proportion of
mocaf flour and edamame flour as well as the addition of margarine
to the ash content of cookies.

Table 5. Average value of ash content of non-gluten cookies.
proportion of mocaf flour and edamame flour

Treatment Up to ash (%)

Mocaf flour : edamame flour (%) Average + SD
50:50 1.88¢+0.033

60 : 40 1.58>+0.041

70:30 1.302 +0.530

The higher the proportion of edamame flour and the lower the
proportion of mocaf causes a noticeable decrease in cookie ash
levels. This is because the ash content of edamame flour (3.53%) is
higher than that of mocaf flour (0.69%). According to [42]. the
higher the mineral content of the raw material. the ash content of
the product produced also increases.

Table 6. Average value of ash content of non-gluten cookies with
margarine addition treatment

Treatment Ash Content (%)
Margarine (%) Average £ SD
45 1.67*+0.33
55 1.60%+0.55
65 1.40° + 0.88

It shows that the higher the addition of margarine has no real effect
on the ash content of cookies. This is because margarine has no
mineral content. This is consistent with [43] that margarine is a
vegetable oil-based fatty product that generally does not contain
mineral components. The constituent components of margarine
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include triglycerides. water. emulsifiers. and vitamins in small
amounts.

3.4.  Protein Content

The results of the variety analysis showed that there was no real
interaction (p>0.05) between the treatment of the proportion of
mocaf flour and edamame flour and the addition of margarine to
the protein content of cookies.

Table 7. Average value of cookie protein content with the
proportional treatment of mocaf flour and edamame flour

Treatment Protein Content (%)
Mocaf flour : edamame flour (%) Average £ SD
50:50 12.62°+0.4
60 : 40 10.46*+0.8
70:30 9.35+£ 0.5

The higher the proportion of mocaf flour and the lower the
proportion of edamame flour. causing a noticeable decrease in
cookie protein levels. This is because the protein content of
edamame flour (33.69%) is higher than mocaf flour (0.92%) so the
lower the proportion of edamame flour. the lower the protein
content of cookies. This is in line with research [44] which shows
that high-protein flour substitutions such as soy flour can increase
cookie protein levels .

Table 8. Average value of protein content of non-gluten cookies in
the margarine addition treatment

Treatment Protein to Average (%)
Margarine (%) X+ SD
45 1170 £ 3.3
55 10.892+3.2
65 10.48*+34

The higher the addition of margarine does not have a real effect on
the protein content of cookies. This is because the protein content
in margarine is very low (0.6%) so it has no real effect on the
protein content of cookies. This is in accordance with [45] which
states that margarine substitution has no significant effect on the
protein content of cookie products because margarine contains
almost no protein.

3.5. Fat Content

The results of the variance analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportion of
mocaf flour and edamame flour as well as the addition of margarine
to the fat content of cookies.

Table 9. The average value of the fat content of non-gluten cookies
in the treatment of the proportion of mocaf flour and edamame flour
and the addition of margarine

Treatment Fat Content (%)
Mocaf flour : Margarine -
edamame flour (%) (%) X+SD
50:50 45 4.60% £ 0.04
55 4.627£0.03
65 4.92¢4+0.01
60 : 40 45 4.52¢4 £ 0.04
55 4.534+0.06
65 4.554+0.06
70 :30 45 4.292+0.09
55 4.52°+0.08
65 4.61°+0.03

A graph of the effect of the proportion of mocaf flour and edamame
flour as well.
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Fig 2. Relationship between the treatment of the proportion of
mocaf flour and edamame flour and the addition of margarine to
the fat content of non-gluten cookies
The higher the proportion of mocaf flour and the lower the
proportion of edamame flour and the higher the addition of
margarine. the higher the fat content of cookies. This is because
mocaf flour contains lower fat content (0.5%) than edamame flour
(24.35%). The higher the addition of margarine. the higher the fat
content of the cookies will be noticeably increased because
margarine is a source of fat which greatly affects the fat content of
cookies. According to the Indonesian Food Composition Table
(2020). the fat content in margarine is 81%. This is in accordance
with the statement [46] which states that the fat content of raw
materials has a direct effect on the fat content of the final product
produced. According to research [39] an increase in the proportion
of bran flour and a decrease in the proportion of mocaf cause the fat

content of cookies to increase

3.6. Carbohydrate Content

The results of the variety. showed that there was no real interaction
(p>0.05) between the treatment of the proportion of mocaf flour and
edamame flour and the addition of margarine to the carbohydrate
content of cookies. The treatment with the proportion of mocaf
flour and edamame had a real effect. while the treatment of adding
margarine had no real effect.

Table 10. Average value of carbohydrate content of non-gluten
cookies with the proportion of mocaf flour and edamame flour

Treatment Carbohydrate
Content (%)
Mocaf flour : edamame flour (%) Average + SD
50:50 54.05¢+0.06
60 : 40 57.16°+0.21
70:30 61.73*+3.03

The higher the proportion of mocaf flour and the lower the
proportion of edamame flour causes a significant increase in the
carbohydrate content of cookies because the carbohydrate content
of mocaf flour is higher (87.24%) than that of edamame flour
(31.6%). This is in accordance with the statement [47] that the more
mocaf flour composition is used. the higher the carbohydrate
content produced because the starch content contained in mocaf
flour is higher.

Table 11. Average value of the carbohydrate content of cookies
with margarine addition treatment

Treatment Carbohydrate Content (%)
Margarine (%) Average £ SD
45 55.70* + 15.22
55 55.03*+13.51
65 54.67* +£12.27

The higher the addition of margarine does not have a real effect on
the carbohydrate content of cookies because the carbohydrate
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content in the margarine is very small which is only 0.4%. This is
in accordance with the statement of [48] which states that the
carbohydrates in margarine are so low at 0.4% that the addition of
margarine does not cause a noticeable increase in the carbohydrate
content of cookies.

3.7.  Fracture Power

The results of the variance analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportion of
mocaf flour and edamame flour and the addition of margarine to the
fracture of cookies.

Table 12. Average value of the moisture content of non-gluten
cookies with the proportional treatment of mocaf flour and
edamame flour with the addition of margarine

Treatment Moisture Content (%)
Mocaf flour : Margarine -
edamame flour (%) (%) X+SD
50:50 45 842.04+0.00
55 785.5+£0.71
65 697.52+£0.71
60 : 40 45 962.0f+ 1.41
55 845.0°+ 0.00
65 796.5°+£0.71
70 :30 45 12011 +1.41
55 1155" £1.41
65 1013.5¢+0.71

A graph of the relationship between the treatment of the proportion
of mocaf flour edamame flour and the addition of margarine to the
breakability of non-gluten cookies can be seen in Fig 3.

1300 1201.00

Margarine
1155.00 Addition
962.00 =0=45%
T 1013.50

o
=}

)
§ 900 5“;:’1//”‘*‘ 845.00 =55%
E o «0=65%
g 700
L 697.50

500

50% : 50% 60% : 40% 70% : 30%
Mocaf Flour : Edamame Flour
Fig 3. The relationship between the treatment of the proportion of
mocaf flour and edamame flour and the addition of margarine to
the fracture power of cookies

The results of the research Fig 3. It shows that the higher the
proportion of mocaf flour and the lower the proportion of edamame
flour. as well as the lower the addition of margarine causes the
higher the breakability of cookies . This is because mocaf flour has
a lower moisture content (10.64%) and fat content (0.5%) than
edamame flour with a moisture content (6.82%) and fat content
(24.35%). and the lower the addition of margarine. the lower the fat
content of cookies. The low fat and moisture content causes the
texture of the cookies to become harder and denser. thus increasing
the fracture value of the force. This is in line with the statement
from [49] which states that low fat content can reduce the softness
of'the product as fat plays a role in forming a more brittle and crispy
texture in cookies.

3.8. Organoleptik (Varna)

The results of the variety-analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportions of
mocaf flour and edamame flour as well as the addition of margarine
to the color of cookies.
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Table 13. Average color value of non-gluten cookies with the
treatment of the proportion of mocaf flour and edamame flour with
the addition of margarine

Treatment
Mocaf flour : . Total
edamame flour Margarine Average Rating
N (%) Color (%)
(%)

50:50 45 3.72 129

55 3.00 130

65 3.76 124.5

60 : 40 45 3.96 141

55 4.20 162.5

65 3.72 119

70 :30 45 3.56 116.5

55 3.48 104

65 3.24 98.5

The results showing the level of preference of the panelists for
the color of non-gluten cookies. the average value of the panelists'
preference level ranged from 3.24-4.20 with a total ranking between
98.5-162.5. The best treatment based on color is found in the
proportion of mocaf flour: edamame flour (60%:40%) with the
addition of 55% margarine with a total ranking of 162.5 and an
average value of 4.2. The lowest treatment was cookies with a
treatment of the proportion of mocaf flour: edamame flour (70%:
30%) and the addition of margarine 65% with a total ranking of
98.5 and an average value of 3.24.

Treatments with a higher proportion of edamame flour than
mocaf flour tended to produce the color of the cookies that the
panelists preferred. namely golden brown. It is suspected that the
protein content in edamame flour can increase the Maillard reaction
during the baking process resulting in a more attractive golden
brown color. According to [49] the Maillard reaction occurs
between the reducing sugar and the warming protein that forms the
brown pigment melanoidine. In this study. the addition of
margarine 55%. resulted in a preferable color compared to 45% and
65%. The high addition of margarine can lead to an increase in
browning intensity during the baking process due to the Maillard
reaction and caramelization that takes place faster so that the color
of the product tends to be darker [50].

3.9. Organoleptik (Aroma)

The results of the variety-analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportion of
mocaf flour and edamame flour as well as the addition of margarine
to the color of cookies.

Table 14. Average color value of non-gluten cookies with the
treatment of the proportion of mocaf flour and edamame flour with
the addition of margarine

Treatment
Mocaf flour : Margarine Average Total
edamame flour o o .
(%) (%) aroma (%) Rating
50 :50 45 3.56 126.5
55 3.84 145.5
65 3.68 133.5
60 : 40 45 3.56 123.5
55 3.80 139
65 3.48 119.5
70 : 30 45 3.40 112
55 3.24 96
65 3.64 129.5

The difference in formulation used has not been able to produce
a significant difference in aroma and is still relatively acceptable to

https://doi.org/10.29165/ajarcde.v10i2.1074
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the panelists. The average aroma value of non-gluten cookies
ranges from 3.24-3.84. The highest value was found in cookies
with the treatment of the proportion of mocaf flour: edamame flour
(50%: 50%) and the addition of 55% margarine with a total ranking
of 145.5 and an average value of 3.84. The lowest average value
was found in cookies with the treatment of the proportion of mocaf
flour: edamame flour (70%: 30%) and the addition of 55%
margarine with a total rank of 96 and an average value of 3.24.

The aroma of cookies is affected by the Maillard reaction and
caramelization during baking. The protein content in edamame can
interact with reducing sugars to produce aromatic compounds
typical of bakery products [33]. In addition. margarine also
contributes to the savory aroma of cookies as it is formed from the
fat component during baking [50]. However. because all treatments
use the same basic ingredients and processing processes. the
difference in aroma produced is not too noticeable so that it does
not have a real influence on the level of preference of the panelists.
This is in line with research [51] that the addition of pea flour to
cookies does not necessarily make a noticeable difference to aroma
attributes as the dominant aroma is still influenced by the baking
process and additives such as margarine and sugar.

3.10. Organoleptik (Breed)

The results of the variety-analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportions of
mocaf flour and edamame flour and the addition of margarine to the
taste of cookies.

Table 15. Average color value of non-gluten cookies with the
treatment of the proportion of mocaf flour and edamame flour with
the addition of margarine

Treatment

elt\i/g:tclzfnt:eoil;;l;r Margarine Average Tofal
(%) (%) Taste (%) Rating
50:50 45 3.40 109.5
55 4.00 147.5

65 3.52 112.5

60 : 40 45 3.60 114.5

55 4.16 160

65 3.96 144.5

70:30 45 3.48 109
55 3.56 105.5

65 3.68 122

Research results Table 15. It shows that the average taste ranges
from 3.40—4.16 (scale 3—4). with a total ranking between 109—160.
which shows that there is a difference in the level of acceptance of
the panelists for each formulation. Treatment with the proportion of
mocaf flour: edamame flour (60%:40%) and the addition of
margarine 55% obtained the highest level of preference with an
average value of 4.16 and a total ranking of 160. This high
preference is suspected to be because the proportion of mocaf is
more dominant and able to provide a neutral taste and is not too
langu. and the addition of margarine at a level of 55% contributes
to the increase in savory taste and affects the mouthfeel of cookies.
In contrast. a treatment with a 70:30 ratio and 45% margarine
produced the lowest score (average of 3.48 with a total ranking of
109).

This is suspected because a higher proportion of edamame flour
can give the panelists a distinctive soy flavor that is less liked by
the panelists and the low fat contribution from margarine causes a
less savory taste. This is in line with research [52] that the
formulation of raw materials and the addition of fat have a great
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effect on the sensory reception of cookie products. especially on
taste attributes. Fat acts as a flavor carrier (flavor carrier) which can
increase the perception of savory and mask the aroma of vegetable
raw materials that are not preferred. In addition. according to [53].
increasing fat content in bakery products can increase acceptability
as it improves texture and strengthens taste.

3.11. Organoleptic (Texture)

The results of the variety-analysis showed that there was a real
interaction (p<0.05) between the treatment of the proportions of
mocaf flour and edamame flour as well as the addition of margarine
to the texture of cookies.

Table 16. Average color value of non-gluten cookies with the
treatment of the proportion of mocaf flour and edamame flour with
the addition of margarine

Treatment
Mocaf flour : Margarine Average Total
edama;ne flour (%) Taste (%) Rating
(%)
50:50 45 2.96 101
55 3.68 144.5
65 2.68 86.5
60 : 40 45 3.08 111.5
55 4.00 164.5
65 3.76 150
70 :30 45 3.16 114.5
55 3.24 114
65 3.60 138.5

The highest number of rankings were the most preferred cookies by
the panelists. The highest value was found in cookies with the
treatment of the proportion of mocaf flour: edamame flour (60%:
40%) and the addition of 55% margarine with a total ranking of
164.5 and an average value of 4. The lowest value was found in
cookies with the treatment of the proportion of mocaf flour:
edamame flour (50% : 50%) and the addition of margarine 65% and
an average value of 2.68. According to [54] the addition of
margarine helps improve the texture by creating air cavities during
the baking process so that the cookies become lighter and less hard.

4. CONCLUSION

The results showed that there was a real interaction between the
treatment of the proportion of mocaf flour: edamame flour and the
addition of margarine to the moisture content and fat content.
Meanwhile. the test of ash content. protein content and
carbohydrate content did not have a real interaction. The best
treatment is obtained by treating the proportion of mocaf flour:
edamame flour (60% : 40%) with the naming of margarine 55%
which has a moisture content of 4.6%. ash content of 1.58%. protein
content of 10.57%. fat content of 27.69%. carbohydrate content of
55.56%. fracture strength of 845 gf and color organoleptic test 4.2;
aroma 3.8; Flavor 4.16 and texture 4.00
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