
 

 

Seaweed Flour Fortification  1 

to the Preference Level of Milk Chocolate Bar 2 

 3 
  4 
 5 

ABSTRACT 6 
Chocolate is product that mad by cocoa powder as main ingredient. Chocolate contains sugar and fat 7 
content that can cause diabetes and constipation. In order to serve good taste of chocolate, it also 8 
required to make  chocolate that good for health. One of the best wayways to produce healthier 9 
chocolate was the addition of seaweed which contain a lot of fiber. The purpose of this research was to 10 
found out the best percentage of seaweed flour in milk chocolate bar preferred by panelists based on 11 
organoleptic and chemical test. The research was carried out at the Fisheries Product Processing 12 
Laboratory, Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran, and Rumansia 13 
Nutrition Laboratory, Faculty of animal husbandry, Universitas Padjadjaran, from March  to April 14 
2019. The research method used was an experimental composed of 4 treatments and 20 panelists a 15 
repeat. Included treatment was the addition of seaweed flour by 0%, 5%, 10% and 15% based on the 16 
amount of chocolate bar. Observations were made on the level of preference which included 17 
appearance, aroma, texture and taste by trained panelists, test of water content and dietary fiber 18 
content. The results showed that the addition of 5% seaweed flour treatment mostly liked by panelists 19 
compared to other treatments with an average value of 7.0, aroma 7.0, texture 6.1 and taste 6.2, water 20 
content  2.10% and dietary fiber content of 8.65%  21 
 22 
Keywords: milk chocolate, level of preference, dietary fiber 23 
 24 

1. INTRODUCTION 25 
Seaweed became one of cultivated biological resources

[
resources

 [6]
. Seaweed has 26 

several species such as Eucheuma cottonii, Gracilaria, Gledium, Hypnea and Sargassum
[23]

. 27 
Seaweed has low calorie and contains a dietary fiber of 2,.575%

[22]
. One of potential seaweed 28 

types is Eucheuma cottonii
[16]

. Seaweed could be processed into various foods, beverages, 29 

medicines, etc. The practice of Indonesian people to cultivate seaweed was still inferior. It 30 
was necessary to do efforts to increase the processed-seaweed consumption in Indonesian to 31 

optimize the production of seaweed. 32 
The seaweed consumption could be maximized by the diversification of processed-33 

seaweed products into flour
[3]

. Seaweed flour can be used as various processed food products 34 

such as noodles, cake, and Nugget
[29]

. Eucheuma cottonii flour contains 69.3% of dietary 35 

fiber
[10]

. The fiber found in seaweed flour can help in the prevention of diseases. Adequacy of 36 
fiber intake in Indonesia is still less than the recommendation of the WHO which 25 g/day. 37 
According to the results of the National survey 2013, the average population of Indonesia 38 

consumed fiber was 6.5 g/day
[2]

. The food fiber, especially soluble food fiber, can bind the 39 
bile acids thereby reducing total of cholesterol

[27]
. Fibers Can can bind ensnare fat in the 40 

intestines and prevent the absorption of fat by the body and dispose of it through the feces. 41 
Thus the higher fiber consumed the more bile acid and fat secreted by the body

[13]
 42 

Fortification is one of alternatives to improve the quality of foodstuffs or products by 43 

adding a substance that has nutritional value
[6]

. Fortification is one of alternative that could 44 
rise the quality of promising nutrients using

[1]
. Seaweed utilization as a fortification material 45 

is an alternative to produce food products that have nutritional value
[6]

. Food products that can 46 

utilize seaweed flour as main ingredient was chocolate. 47 
Chocolate is a result of cocoa beans (Theobroma cacao) from the family Sterculiaceae 48 

[27]
. According to the data Central agency Agency of Statistics (2007), the production of 49 

chocolate bars in Indonesia reaches 3,106,336 kg. The sweetener used in chocolate is sugar. 50 
Consumption of fat and high sugar can cause diabetes

[20]
.  In addition to serving the well-51 

tested chocolate bar, we also need a good chocolate bar for health, one of which was the 52 
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addition of seaweed flour that riched by fiber in chocolate making. The addition of fibers to 53 
the chocolate is important for digestive health and prevents diseases such as diabetes and 54 
constipation. The addition of seaweed flour can affect the characteristics of organoleptic such 55 

as texture, appearance, flavor, aroma and the level of product preference. Based on the above 56 
then research on the addition of seaweed flour at the preference level of chocolate bars need 57 

to be done. 58 
 59 

2. MATERIALS AND METHODS 60 
2.1 Tools and research materials 61 

The equipment used in the process of milk chocolate bar was: basin, digital scales, wok, 62 
chocolate mold, plastic spatula, and spoon. The tools used in organoleptic and chemical 63 
testing were as follows: Tools for an organoleptic test, which were plates as sample serving, 64 

assessment sheets, and stationery.  65 
For chemical analysis (water content and dietary fiber content), namely cup 66 

(erlenmeyer, burette, volumetric pipette, pipette drops, flask, etc.), volumetric measuring 67 
instruments, blender, aluminum cup, desiccator, stirrer, condenser, elenmayer, mortar, 68 
analytical balance, oven, and electric heater. 69 

Main ingredient materials used by milk chocolate bar were cocoa powder, cocoa butter, 70 

seaweed flour, skim milk and refined sugar.  71 
The research was conducted in March 2019 at the Fishery Production Processing 72 

Laboratory of the Faculty of Fisheries and Marine Sciences of Padjadjaran University, and 73 
test Chemical of Rumansia Nutrition Laboratory, Faculty of Animal Husbandry. Formulation 74 
of milk chocolate bar is presented on Table below. 75 

Table 1. Formulation of milk chocolate bar based on the weight chocolate  76 

 

No. 

 

Materials 

Treatment 

A (0) B (5%) C(10%) D(15%) 

1. Cocoa butter 36 g 36 g 36 g 36 g 

2. Cocoa powder 17 g 17 g 17 g 17 g 

3. Skim milk 18,1 g 18,1 g 18,1 g 18,1 g 

4. Refined sugar 28,4 g 28,4 g 28,4 g 28,4 g 

5. Seaweed flour  0 5 g 10 g 15 g 

Source: Nuraeni (2016) in modification 77 

The percentage of seaweed flour used in the milk chocolate bar based on the weight of 78 
weighing chocolate bar (cocoa butter, cocoa powder, skim milk, and refined sugar) with the 79 
following treatment: 80 

1. Treatment A: Without replenishment of seaweed flour 0% 81 
2. Treatment B: Addition of seaweed flour by 5% 82 

3. Treatment C: Addition of seaweed flour by 10% 83 
4. Treatment D: Addition of seaweed flour by 15% 84 

Panelists in this study were students of the Faculty of Fisheries and Marine Sciences 85 
Universitas Padjadjaran who have known and experienced in organoleptic analyzing. The 86 

process of making milk chocolate bar namely the preparation stage, the conching 1 stage, the 87 
conching 2 stages, tempering, molding chocolate, the completion stage and analysis 

[18]
.   88 

 89 

2.1.1 Preparation  90 
Prepare all the hygienic tools to avoid chemical reactions, fungi, and bacteria. main 91 

ingredients and additional ingredients needed in the manufacture of milk chocolate bar, 92 

weighing the ingredients needed in the manufacture of chocolate
[18]

. 93 
 94 

 95 
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 96 

Choncing I 97 
The stage of chonching in the manufacture of milk chocolate bar was mixing cocoa 98 

butter and cocoa powder to get cocoa liquor which was then mixed with other ingredients.  99 

Choncing II 100 
Cocoa liquor then mixed with other ingredients such as skim milk, sugar, and seaweed 101 

flour according to the treatment. 102 

Tempering and molding chocolate 103 
The ingredient that has been mixed should be rested so that not to happen fat blooming, 104 

good texture and make chocolate did not stick to the mold. After that, molding the chocolate 105 
into the mold and put into the refrigerator so that the chocolate became frozen. 106 

Completion stage and Analysis 107 
Chocolate that has been frozen was carried out by organoleptic analysis process by 108 

panelists, chemical analysis test (moisture content and fiber content). 109 

 110 

2.2 Analyzed parameters 111 
Analyzed parameters that has been done in this research ware organoleptic and 112 

chemical. Organoleptic parameters include the appearance, aroma, flavor, and texture of milk 113 

chocolate bar. Organoleptic testing was done with a hedonic analysis. The chemical 114 
parameters were water content and dietary fiber content of milk chocolate bar. The test was 115 

carried out by 20 semi-trained panelists. Panelists warewere asked to fill the preferences level 116 
questionnaire according to personal opinion. The numerical scale consists of five types: 1 117 
(very dislike), 3 (dislike), 5 (neutral / normal), 7 (like), and 9 (really like). The preference 118 

limit for this product was determined if the product was worth ≥5 valued so that the product is 119 

determined was accepted by the panelist
[14]

. 120 

2.2.1 Chemical parameters 121 
A. Moisture content 122 
    The principle of water content analysis is the process of evaporation of water from the 123 
material by heating. Water content is determined by the formula: 124 

Moisture Content (%bb) = 
        

 
 x 100% 125 

Description: 126 
Aa = weight of the sample (g) 127 
b = weight (sample + cup) before drying (g) 128 

c = weight (sample + cup) after drying (g) 129 

 130 
B.    Fibber content (BSN 01 2891 1992) 131 

The basic principle of measuring fiber content is to estimate the sample with alkaline or 132 

acid to separate the coarse fiber from other materials, determined by the formula:  133 
  134 

Crude fiber content (%) =
       

  
 x 100% 135 

 136 

 137 
 138 

Description: 139 
W   = sample weight  140 

W1 = Weight of sample after the oven 141 
W2 = Weight of sample after combustion  142 
B    = Weight of filter paper after Sterilized 143 

 144 

 145 
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 146 

2.3 Data Analysis 147 
 Data from the measurement results of chemical analysis ware analyzed descriptive 148 

comparative. The non-parametric analysis performed for organoleptic testing used a two-way 149 
variant formula, Friedman test with the chi-square test. The statistical formula used in the 150 

Friedman test is as follows (Sudrajat 1999 in Larissa 2017): 151 
 152 

 153 

 154 

 155 
Description: 156 
X2    = Friedman Test statistics 157 

b     = Repeat 158 
k     = Treatment 159 

Rj2  = Total ranking of each treatment  160 
 161 

If any of the same numbers were performed, calculation of correction factor ware 162 
needed using the following as formula: 163 

 164 
 165 

 166 
Description: 167 
T = N(t

3
-t) 168 

t      = The number of same observation scores for a rank 169 

N    = The number of same observation scores for a rank with the same t value 170 
 171 

The significant value of the X1 value can be known by using the chi-squared critical 172 

prices table with: 173 
 174 

 175 
 176 
H0  = The treatment does not give a real level α = 0.05 177 
H1  = treatment gives a noticeable difference to the level α = 0.05 178 

 179 
If the value of Hc <X2 α (K-1), then H0 and H1 are rejected, and if the value of Hc> X2α 180 

(K-1), then H0 was rejected and H1 was accepted. As H1 was accepted, then there would be a 181 
significant difference between the treatment so that multiple comparisons ware needed using 182 
the following formula: 183 

 184 

 185 
 186 
Description: 187 

[Ri – Rj] = difference in the number of each treatment 188 
Ri     = Average rating from the to-I sample 189 

Rj     = Average rating from the J sample 190 
α     = Experiment wise error 191 
b     = Number of tests 192 
k     = Number of treatments 193 

Z     = value on Z factor for multiple comparisons 194 
 195 

X
2
 =

   

        
       

   - 3b (k+1) 

 

FK=    
  

        
           Hc = 

   

  
 

 

[              ≤ Z                      

 

db  = k-1;  α = 0,05   
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The method used to figured out the selected product was the Bayes method. Bayes 196 
method is a technique used for analysis of best decision making by various alternatives that 197 
aimed to get a result that considers various criteria 198 

 199 

3. RESULTS AND DISCUSSION 200 
3.1     Hedonic analysis 201 
A.     The Appearance 202 

 Appearance is the first characteristic assessed in consuming a product. The calculation 203 

results the appearance of chocolate bar milk can be seen in Table 2. 204 

Tabel 2. Average of milk chocolate bar appearance 205 

Concentrations of seaweed flour (%) Median Average 

0 7 6,9 a 

5 7 7,0 a 
10 7 6,8 a 

15 7 6,1 a 

Description: The average number of treatments followed by the same letter Shown 206 
                      unsignificantinsignificant difference according to 5% level. 207 

Based on the statistical test to the texture milk chocolate bar was known that every 208 

treatment was in the category of preference level to be liked by the value range between 6.1 to 209 
7.0.  Milk chocolate bars with the addition of seaweed flour by 5% has the highest average 210 

value of 7.0 which produces milk chocolate bar with a shiny brown appearance and had a 211 

dark brown color. Addition of seaweed flour by 15% to milk chocolate bar had the lowest 212 
value with an average value of 6.1 that had the same appearance to the other chocolate bars. 213 

The chocolate milk bar has a shape that looks quite solid. The appearance of milk chocolate 214 
bar can be seen in Figure 1 215 

(a) (b) 

(c) (d) 
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Figure 1. Chocolate milk bar with seaweed flour filler: (a) Control, (b) Addition of 216 
5%   217 

                 seaweed flour, (c) supply of flour 10% seaweed, (d) requires 15% seaweed    218 

                 flour. 219 
Unsignificant difference in appearance of milk chocolate bar was suspected because the 220 

color and shape produced from all treatments can still be accepted by the panelists so that 221 
there was unsignifican difference between treatments caused by the addition of seaweed flour. 222 

The chocolate bar's appearance was influenced by fat blooming which was the 223 

occurrence of the flaws that appeared during the storage of chocolate characterized by the 224 

emergence of a white coating on the surface of chocolate 
[5]

. Factors that affecting flat 225 
blooming was the making process of chocolate which was inappropriate such as the 226 
tempering, cooling, temperature, and storage time. 227 

The brown color came from anthocyanins which were red, purple and blue pigment 228 
found in cocoa beans

[24]
. Whereas the pigments contained in the eucheuma Eucheuma cottonii 229 

was a red-colored ficoeritrinphycoerythrin that more dominant than other color pigments
[12]

. 230 
Seaweed treated to be cleaned to remove dirt and sand, after that it soaked in freshwater then 231 
it resoaked by betel lime water then dried it out that produced white typical color of 232 
seaweed

[4]
. So that the addition of  seaweed flour did not affect the color of  product 233 

B.      Aroma  234 
The result of aroma analysis can be seen on the following table 3. Aroma has product 235 

appeal that determines level of preference  236 
Table 3. Average aroma milk chocolate bar 237 

Concentrations of seaweed flour (%) Median Average 

0 7 6,1 ab 

5 7 7,0 b 
10 5 6,8 b 

15 7 5,1 a 

Description: The average number of treatments followed by the same letter Shown 238 

                      unsignificant difference according to 5% level. 239 
 240 

Based on the results of the statistical test against the aroma milk chocolate bar, the 241 

treatment with the addition of seaweed flour 5% different the real with a 15% treatment 242 
addition of seaweed flour. Assessment panelist on the aroma of milk chocolate bar is known 243 
that all of the treatment was pretty neutral that liked by panelist with median values of 5 and 244 

7. Aroma of milk chocolate bar that has the highest average value of 7 that has a chocolate 245 
aroma which was liked by panelists. 246 

The strong chocolate aroma can disguise the aroma of seaweed flour, other than that the 247 
typical aroma of seaweed flour was hard to recognize because it was not in the bar-shaped 248 
component (Winarno in Lusiana 2002). Chocolate aroma was formed during the screening of 249 

cocoa beans that were main ingredient in the manufacture of cocoa powder.  250 

Seaweed flour can affect the scent of chocolate because basically seaweed flour has its 251 
own scent which was fishy. The scent of seaweed flour that added to the chocolate dough can 252 
be camouflaged by the aroma of cocoa powder. The more levels of seaweed flour are added to 253 

the stronger chocolate dough the stronger seaweed aroma will be caused, therefore the best 254 
concentration of seaweed flour is by 5%, it is evidenced by the level of its acceptance reached 255 

an average of 7. 256 

C.    Taste 257 
 The taste is the most important characteristic of the organoleptic properties of a product. 258 

The factors affecting the taste of chocolate derived from alkaloid components such as 259 

theobromine, caffeine, phenolic components, pyrazine some peptides and free amino acids 260 
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that provide a balanced combination of flavors bitter, sour and sweet on chocolate
[5]

. 261 
Chocolate is identical with sweetness

[18]
.  The results of statistical calculations on Table 4 262 

were shown an average taste assessment of the addition of seaweed flour in milk Chocolate 263 

bar. 264 

 265 
Table 4. Average of Milk Chocolate Bar Taste 266 

Concentrations of seaweed flour (%) Median Average 

0 7 5,9 a 

5 7 6,2 a 
10 5 6,0 a 

15 6 5,2 a 

Description: The average number of treatments followed by the same letter Shown 267 
                      unsignificant difference according to 5% level. 268 
 269 

Taste assessment was done by tasting directly milk chocolate bar. Based on a panelist 270 

assessment of milk Chocolate bar obtained median value 5 to 7. Statistical test results state 271 
that every chocolate treatment tends to be liked by panelists. Milk chocolate bar that added 272 
seaweed flour by 5% gives the highest average value of 6.2 with the most preferred flavor 273 

among other treatments. 274 
This value was even better than the control value that has been accepted by the 275 

community with an average by 5.9. The lowest average value was at 15% treatment with a 276 
value of 5.2 that was not too significant from other values, therefore it can be stated that all 277 
treatments do not show real different results between one treatment and another treatment. It 278 
means that each treatment was still acceptable by the panelist. Unsignifican difference teste of 279 

milk chocolate bar was due to the number of seaweed flour could not dominate another 280 
ingredients of milk chocolate bar.   281 

 282 

D.     Texture  283 
The texture can be detected by the sense of touch. The assessment of the aspect of the 284 

texture is not only felt by the sense of the touch but as well as by eating it directly
[15]

. The 285 

results of statistical calculations on Table 5 were shown an average texture assessment of the 286 
addition of seaweed flour in milk chocolate bar. 287 

Table 5. The Average Value of Texture of Milk Chocolate Bar 288 

Concentrations of seaweed flour (%) Median Average 

0 7 6,8 a 
5 6 6,1 a 

10 5 6,0 a 

15 5 5,2 a 

 Description: The average number of treatments followed by the same letter Shown  289 
                      unsignificant difference according to comparison test 5% level. 290 

 291 
The good chocolate has a soft texture that can melt gently in the mouth with good taste. 292 

From the test results of milk chocolate statistics based on the results of the panelist 293 

assessment, there was no significant difference.  As on the median value of the textures range 294 

from 5 (neutral/Ordinary), 6 (likes) and 7 (likes).  The texture of the milk chocolate bar with 295 
control treatment or 0% has the highest average value of 6.8. The texture of the milk 296 
chocolate bar with the addition of seaweed flour by 15% has the lowest average value of 5.2 297 

with a slightly rough flavor. 298 
The rough texture in the product was caused by seaweed flour due to the existence of 299 

coarse fibers
[14]

. That was because seaweed flour cannot be mashed like wheat flour or rice 300 
flour. Seaweed flour was smooth when it dry but will rise and form small circles when it 301 
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encounters with other substances that cause rough on the tongue. The coarse fiber found in 302 
seaweed affects the texture of the product.  303 

Statistical test mentions the assessment of panelists to preference of the texture of milk 304 

chocolate bar, shows that panelist tends to like the texture of the milk chocolate bar with 305 
control treatment. That was because the higher concentrations of seaweed flour on the product 306 

has ben increasing rough part on the tongue
[18]

. The softness of chocolate was not only seen 307 
from conching because the conching process of homemade chocolate will not be as smooth as 308 
conching chocolate in the factory

[27]
. 309 

 310 

3.2    Decision-making with Bayes Method  311 
Decision making to the value of alternative weights and the criteria of the appearance, 312 

aroma, taste, and texture of milk chocolate bar was done by pairwise comparison. The 313 

calculation result of the weight of the milk chocolate bar criterion presented in Table 6. 314 
 315 

Table 6. The weight value of milk chocolate bar criteria  316 

Criteria Value  

Appearance 0.15 

Smell 0.09 

Taste 0.47 
Texture 0.28 

 317 
Based on the calculation of the weight of the criteria, aroma, texture, and taste milk 318 

chocolate bar obtained the result the taste criterion has the highest value with a criterion 319 
weight value of 0.47. Furthermore followed by the texture parameter was with a criterion 320 

weight value of 0.28 and the weight value of the criteria of the appearance and aroma of 0.15 321 
and 0.09. This indicated that the criteria most influential taste of milk chocolate bar 322 

assessment. It generally refers to the bitter after taste of the cocoa powder. The taste caused 323 
by foodstuffs is from the process of manufacturing which can be reduced or increased

[18]
. It 324 

showed that even to the other assessments ware good as if the flavor of the milk chocolate bar 325 

was not prepared by panelist so that the product cannot be accepted properly.  326 

The calculation results of the weight of the criteria and determination of the best 327 
treatment by considering the criteria, appearance, aroma, taste, and texture of the milk 328 
chocolate bar presented in Table 7 329 

Table 7. The Decision Matrix For the Milk Chocolate bar Assessment Bayes Method 330 

Treatment 

(%) 

Criteria Alternate 

value 

Priority 

value Appearance Aroma Taste Texture 

0% 5 7 7 7 6 6.72 

25% 10 7 7 7 5 6.43 

50% 15 7 5 5 5 5.30 

75% Control 7 7 6 7 6.53 

Weight Weight 0.15 0.09 0.47 0.28 24.98 

 331 
Based on the calculation with the method Bayes obtained that the result of milk 332 

chocolate bar with the addition of seaweed flour by 5% had the highest alternative value of 333 

6.72, followed by 0% that has a value of 6.53 in addition 10 % of 6.34 and 15% increase by 334 
the lowest alternative value of 5.30%. Milk chocolate bar given the addition of 5% seaweed 335 

flour is the most preferred milk chocolate bar by panelists.  336 
 337 

3.3    Chemical characteristics 338 
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Chemical characteristics are observation parameters that determine the quality of a food 339 
product. The chemical parameters measured in this study were moisture content and fiber 340 
levels  341 

 342 

 343 

 344 

A.    Water content 345 
Tabel 8. Water Content Milk Chocolate Bar 346 

No Treatment  Water Content (%) 

1 0% 1,66 

2 5% 2,10 

 347 
The water content of milk chocolate bar to 2% maximum

[17]
. Water content on milk 348 

chocolate bar control produced by 1.66 and the water content of milk chocolate bar that has 349 

been given the addition of seaweed flour by 5% is 2.1. There was carrageenan in seaweed 350 
flour that has a character to bind water stronger so water it was not easy to be opened

[26]
.  The 351 

addition of seaweed flour affects the appearance and texture of the milk chocolate bar, the 352 

higher the addition of seaweed flour texture and appearance the more it looks flabby do to an 353 

overwater content. 354 
 355 

B. Fiber levels 356 
The addition of seaweed flour can increase the content of food fiber in the final product, 357 

so milk chocolate with the addition of seaweed flour can be used as a food fiber source. 358 

Results of the analysis of fiber content of milk chocolate bar that was selected showed that the 359 
addition of seaweed eucheuma cottonii flour can increase the fiber levels in milk chocolate 360 
bar. The fiber content in the milk chocolate bar was from seaweed flour. The result of the 361 
observation of fiber content in milk chocolate bar is presented in Table 9. 362 

 363 
Tabel 9.Fiber content of milk chocolate bar 364 

No Treatment  Fiber Content (%) 

1 0% 1,32 

2 5% 8,65 

 365 

The fiber that contained in milk chocolate bar with the addition of seaweed flour by 5% 366 
had a fiber content of 8.65%, other than that the fiber content without the addition of seaweed 367 

flour contained 1.32% of fiber. It happened because seaweed flour was added less than 10%. 368 
According to instructions from the Department of Nutrition, Ministry of Health and 369 

Institute of Health Singapore (1999) in Supriadi (2014), a product can be claimed as a source 370 

or contain food fiber if the content of fiber ≥3 grams per 100 grams of product (in solid form) 371 

or 100 ml (in liquid form). According to that, a milk chocolate bar can be claimed as a source 372 
of food fiber.The higher crude fiber content usually contains low calories, low-fat content, 373 
and low sugar content that can help reduce the occurrence of obesity and constipation

[7]
. 374 

Fibers can help and accelerate food scraps out through the gastrointestinal tract. 375 
 376 

3.3    Overall Observation Result 377 
The overall observation of a milk chocolate bar that has been researched based on the 378 

addition of seaweed flour presented in Table 10 379 
Table 10. Overall Observation Result of milk chocolate bar 380 

Parameters Average Seaweed Flour Addition Treatment 
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0% 5% 10% 15% 

Hedonic test     

Appearance 6,9 a 7,0 a 6,8 a 6,1 a 

Aroma 6,1 ab 7b 6,8 b 5,1 a 

Texture 6,8 a 6,1 a 6,0 a 5,2 a 

Taste 5,9 a 6,2 a 6,0 a 5,2 a 

Alternate values 6,43 6,72 5,30 6,53 

Moisture content 1,66 2,10 - - 

Fiber Content 1,32 8,65 - - 

 381 
Based on the results of the overall observation milk chocolate bar with the addition of 382 

seaweed flour added treatment by 5% was the chosen product that is preferred by panelist. 383 
Results of bayes showing milk chocolate bar treatment with 5% of seaweed flour had the 384 
highest alternative value compared with other treatment by 7.05 with the most influential 385 

criteria to the assessment milk chocolate bar. 386 

From the appearance criteria, the 5% treatment was the most preferred treatment by 387 
panelists. The greater addition of seaweed flour concentration the more decreasing as well as 388 
of level of the panelist in the milk chocolate bar. Milk chocolate bar manufacturing had the 389 

best texture in control treatment, this was due to the addition of seaweed flour can affect the 390 
organoleptic properties of the product. The greater concentration of seaweed flour added on 391 

the making of milk chocolate bar, the more texture of chocolate changed to slightly softened. 392 
The factors that can affect whether the product was in the process of ingredient mixing the 393 
used and the absence of emulsifier 

[27]
. Seaweed flour that contained in milk chocolate bar 394 

was as emulsifier ingredient that can affect the texture of milk chocolate bar. It was caused by 395 

seaweed flour that has a large water-binding capacity
[6]

. The higher water content in milk 396 
chocolate bar products will cause unsolid texture that softened the product. 397 

In the aroma criteria, the best assessment was found in the addition of seaweed flour 398 
by 5%. The distinctive and attractive aroma can make the food more preferred by consumers 399 
so it was important in the processing of food

[27]
. The addition of seaweed flour with a 400 

concentration of 15% has signigficant difference because the aroma of seaweed flour had a 401 

distinctive aroma so that it gave the effect towards aroma but the aroma that is caused by 402 
seaweed flour Can be covered by the aroma of cocoa powder. The aroma of chocolate is 403 
determined by cocoa powder

[18]
. 404 

 The taste is very difficult to understand scientifically because of human tastes are 405 
very diverse 

[7]
.  The 5% treatment of taste criteria was the most preferred treatment by 406 

panelists, the higher concentration of seaweed flour added, the more level of panelist's 407 

preference was reduced. This is due to the amount of addition ingredient which is seaweed 408 
flour that can change the flavor of chocolate. 409 

Based on the research that has been done previously the level of preference gained in 410 
each treatment tends to be the same, but the best treatment was 5% addition. Since the most 411 
favorite levels and the use of 5% seaweed flour is considered the most efficient than other 412 

treatments. It seen from the higher addition of seaweed on the milk chocolate bar will be as 413 

high as the cost incurred. 414 
From water and fiber content analysis to the selected treatment of 5% and 0% 415 

(control). The 5% treatment has the higher water content and fiber content, that was due to the 416 
content of fiber contained in seaweed flour added containing high fiber. The result is not seen 417 
far because seaweed flour added in milk chocolate bar did not surpass 10% so that the results 418 

are not significant. 419 

4.      CONCLUSION 420 
Based on the results of the study it concluded that the additional treatment of seaweed 421 

flour on the milk chocolate bar with a concentration of 5% was the most preferred treatment 422 
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by panelists with a value of 7.0, Aroma 7.0, texture 6.1, flavor 6.2, content water 2.10% and 423 
fiber 8.65%.  424 
 425 

 426 
 427 

 428 
 429 
 430 
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