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ABSTRACT 10 

Amplang is typical food most known to the public in Indonesia and is a snack 11 

with low protein and high fat contents. The purpose of this study was to determine the 12 

effect of fortified rebon shrimp Mysis reticta protein concentration on amplang 13 

processing. The parameters include organoleptic test, proximate analysis (moisture, 14 

protein, fat, ash contents), and amino acid profile of the best treatment. From the 15 

results, the addition of 10% M. reticta protein concentration (K2 sample) on amplang 16 

processing was preferred by consumers with the average value of “strongly like” 17 

43.7% and “like” 51.52% respectively. The characteristics of amplang included: 18 

appearance: brownish (3.59), odor: typical marine product (3.45), flavor: delicious 19 

(3.43), and texture: crunchy (2.96). Furthermore, proximate values were moisture 20 

(3.60%), protein (11.12%), fat (3.85%), ash  (2.00%), and it had 9 essential amino 21 

acids and 8 non-essential amino acid dominated by glutamate acid (4.09%).  22 

 23 

Keywords: amplang, glutamate acid, Mysis reticta, organoleptic, panelist.
 24 

 25 

INTRODUCTION 26 

The fishery sector in Indonesia has great potential due to its archipelago 27 

topography. The role of shrimp in the exportation of fish products is significant and 28 

contributes up to 13.15%. The total caught shrimps in the sea during the year 2010 29 

amounted to 227,326 ton while the total products of shrimp cultivation in the same 30 

year was 380,972 ton (MMAF 2011).  31 
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Among the efforts to increase value and optimize the use of catchment 32 

harvests is the development of value-added products. The processed product 33 

diversification of34 

fishery commodities is an alternative solution to the problem of market saturation as 35 

well as the public nutrition supply. Evidently, it is necessary to develop food material 36 

processing of fishery products, leading to diversification and increase in quality 37 

foodstuff. These efforts will enhance the use and consumption of fishery products, 38 

especially in Riau (Meilin et al., 2014).   39 

Another alternative which may be considered is processing M. reticta into 40 

shrimp protein concentration, a fishery product with low water content which is 41 

generated from the mill process. In addition to the feed, M. reticta protein 42 

concentration for processed food has not been used maximally.  According to Fatty 43 

(2012), M. reticta powder consists of head, shell, and flesh made of calcium and 44 

phosphor. M. reticta powder, usually containing calcium and phosphor, was obtained 45 

through the process of deproteination and defatting.  46 

Amplang is typical food most known to the public in Indonesia. Amplang is 47 

nearly similar to the cracker, the only difference being in the form and manner of 48 

processing. Unlike the other ones, amplang is processed without steaming. According 49 

to Howard et al., (2009), the cracker is the preferred snack that is popular among the 50 

people because it tastes interesting, delicious, and crispy. Izci and Bilgin (2015) stated 51 

that cracker in Turkey is one type of food consumed by every age group ranging from 52 

7 to 70 years, most widely spread on the market and consumed ready to eat. 53 

Amplang is a snack with low protein and high fat contents, often perceived as 54 

a low value product. To overcome the limitation, other materials with high protein 55 

value are added to it during processing. The Amplang processed using fortified M. 56 

reticta protein concentration could be expected to be very nutritious. 57 

 58 

MATERIALS AND METHODS 59 

The basic materials used in this study were M. reticta products, processed into 60 

Shrimp Protein Concentration, NaHCO3, and isopropyl alcohol.  The formulation of 61 

the materials to make amplang was as shown in the following Table 1.  62 
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Processing of M. reticta amplang  63 

Generally, the processing of amplang uses raw material of sago powder, water 64 

and shrimp. Other materials added include sugar, salt, garlic, flavor, and baking 65 

powder. The procedures followed when processing amplang using fortified M. reticta 66 

protein concentration was as follows: 67 

a. Batter Process  68 

 M. reticta protein concentration was weighed pursuant to treatment of 5% 69 

(K1), 10% (K2), 15% (K3) 70 

 Other materials such as powder, garlic, salt, sugar, pepper, and baking soda 71 

were weighed and mixed in the tray.  72 

 Eggs were shaken freely, then added by shrimp protein concentration.  73 

b. Molding  74 

Lustered batter was shaped long round, then cut in little finger pieces or in 1 cm 75 

length using the powdered knife to prevent it from being too sticky.  76 

c. Frying  77 

Batters shaped in the standard size of amplang were put in cold cook oil, fried 78 

using cook oil from different fire intensities. During frying, amplang had to be 79 

stirred continuously to ensure they cooked evenly. 80 

Organoleptic test 81 

The products were evaluated for organoleptic test attributes using Hedonic 82 

scale by 80 untrained panelists (IEC 2006). 83 

Nutritive value 84 

 The nutritive value was carried out to determine the content of proximate 85 

analysis including analysis of moisture, protein, fat, and ash content (AOAC 2005). 86 

Amino acid profile 87 

The analysis of amino acid was carried out to know the characteristics of 88 

amino acid in the best treatment of amplang products. The principle of amino acid 89 

analysis using High Performance Liquid Chromatography (HPLC) (AOAC 2005). 90 

Statistical analysis 91 
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Data were treated statistically by one-way analysis of variance (ANOVA) that 92 

were used to analyzed the obtained data on the basis of completely randomized design 93 

in order to study the effect of fortified M. reticta protein concentration at different 94 

levels (0%, 5%, 10%, and 15%) on hedonic test and nutritive value. 95 

 96 

RESULTS AND DISCUSSION 97 

Organoleptic Value  98 

Appearance  99 

Table 2 shows that the highest mean value of amplang was in treatment K2, 100 

which is, the addition of 10% M. reticta protein concentration with average of 3.59. 101 

This was because the treatment was preferred by panelists where the appearance 102 

criterion was brownish and with spots in chip surface and color. This was attributed to 103 

the process of browning from protein and carbohydrate. It was generated from raw 104 

materials of amplang processing, M. reticta protein concentration which is also 105 

referred to as non-enzymatic browning reaction. Protein contents found in chips also 106 

affected the intensity of the browning reaction. According to Zzaman et al., (2016), 107 

brownish color on a fish cracker is the result of the reaction of proteins and 108 

carbohydrates undergoing Maillard reaction. The frying process will affect the 109 

increase in the color of the crackers.  110 

Odor 111 

From Table 2, the highest value was found in treatment K2, 3.45, while the 112 

lowest was in K0, 2.57. Averagely, the highest amplang odor was in treatment K2, the 113 

addition of 10% M. reticta protein concentration with mean value (3.45). From the 114 

comparison between sago starch and M. reticta protein concentration in processing 115 

the amplang odor would increase and become stronger. According to Wichaphon et 116 

al., (2013), increased shrimp odor occurred due to the presence of odor-active 117 

compounds such as trimethylamine and methional as well as volatile base-nitrogen 118 

compounds. The formation of these compounds occured due to the decomposition of 119 

various nitrogen-containing compounds, namely amino acids and amines. 120 

Flavor   121 
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From Table 2, the mean value of amplang flavor with added M. reticta protein 122 

concentration had the highest value in treatment K2 with 3.43. The lowest value was 123 

in treatment K3 with 2.88. The flavor of amplang in treatment K2 was preferred by 124 

panelists because it was more delicious with typical flavor of M. reticta protein 125 

concentration and other such as salt and garlic than other treatments. Garlic is 126 

categorized into taste affirmer or materials increasing chip deliciousness. In addition, 127 

foodstuff taste is derived from the material alone and if processed, its taste would be 128 

affected by materials added during the process. According to Akonor et al., (2016), 129 

the flavor is the key component in the organoleptic assessment and an important main 130 

attribute that influences the level of consumer’s acceptance of almost every food 131 

product. The flavor of fish crackers is influenced by the amount of comparison 132 

between tapioca flour and fish. Tongdang et al., (2008) stated that the level of 133 

consumer’s acceptance of the appearance and flavor of chips depends on the process 134 

of frying chips. 135 

Texture  136 

Fortified M. reticta protein concentration had the highest value in treatment K0 137 

with 3.55, while  K3 was the lowest at 2.86. The Texture of amplang in K0 was 138 

preferred by panelists because it had crispier texture than treatments K1, K2, and K3. 139 

The addition of M. reticta protein concentration and processing of amplang made 140 

starch granule ability of sago powder to bind water to reduce. As a result, in process 141 

of amplang frying air cavities reduced, and therefore the chips could not crispy. The 142 

heating process would make amylopectin gelatinize. The elastic structure would be 143 

formed and inflate in the phase of frying. When the expansion was higher, the chip 144 

was crispier. According to Akonor et al., (2016), the texture of fried snacks is one of 145 

the important attributes with the most preferred category of crispy and crackly. The 146 

Crispiness is an indicator of the quality of crackers related to the total amylopectin 147 

content of flour or starch used. Excessive use of protein will inhibit expansion through 148 

its interaction with starch granules, which results in a decrease in the crispiness of 149 

crackers. 150 

Table 3 showed the average value of amplang with fortified M. reticta protein 151 

concentration based on the level of consumer’s acceptance. The addition of 10% M. 152 
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reticta protein concentration (K2) on amplang processing was preferred by consumers 153 

with the average value of “strongly like” having 35 panelists, 43.7% and “like” with 154 

41 panelists, 51.52% respectively. 155 

 156 

 157 

 158 

 159 

Nutritive Value  160 

The nutritive value components not only determine shelf-life and nutritional 161 

quality but also determine end uses in the development of designer foods for the 162 

specific purpose (Verma and Singh 2017). 163 

Moisture content 164 

From Table 4, the mean value of moisture content in amplang with fortified 165 

M. reticta protein concentration was highest in treatment K0, 4.18%, and lowest in K3, 166 

3.14%. The lower moisture content was attributed to the use of M. reticta protein 167 

concentration. It had low water content value since it passed through the sieving 168 

process. If compared to standard quality of fish chips of International Electrotechnical 169 

Commission, the maximum moisture content should be 4%. Therefore, chip moisture 170 

content generated in treatments K0, K1, K2, and K3 met the requirements of 171 

International Electrotechnical Commission. According to Ahmed and Abozed (2015), 172 

the moisture content of crackers is a parameter to determine the storability of the 173 

products. Low moisture content will extend the shelf life of the product. Furthermore, 174 

Mohamed et al., (1988) stated that excessive moisture content will reduce linear 175 

expansion so that the crispiness of crackers decreases.  176 

Protein Content 177 

From Table 4, the mean value of the protein content in amplang with fortified 178 

M. reticta protein concentration had the highest value in treatment K3 (13.96%) while 179 

the lowest was in K0 (7.40%). The protein content in amplang increased more with the 180 

addition of total M. reticta protein concentration and the use of sago starch. This is 181 

attributed to the fact that M. reticta concentration powder had a higher protein content 182 



7 
 

 

than sago starch. If compared to the standard quality of Indonesian National Standard 183 

fish chips (minimum protein content is 7%), the protein content of treatments K0, K1, 184 

K2, and K3 had met the requirements. According to Zzaman et al., (2016), the protein 185 

content of each fish cracker is highly dependent on fish species and the ratio of fish 186 

meat to starch used. Thus, the composition of fish meat that is higher in crackers will 187 

provide a higher protein value.  188 

 189 

Fat content  190 

From Table 4, the mean value of fat content of amplang with fortified M. 191 

reticta protein concentration had the highest value in treatment K3 (4.86%) and lowest 192 

in K0 (2.66%). The fat content of amplang fell in the range (5 – 15%)  given by the 193 

US Department of Agriculture around for crude fat content of crackers. The fat 194 

contributes greatly to the total calories of a diet, so lower fat content in crackers is 195 

safer for patients who are health conscious and anorexic (Owusu et al., 2011). The 196 

value of fat content in amplang has increased with increasing the addition of M. 197 

reticta protein concentration. According to Kolade et al.,  (2014), the frying process 198 

can be increased the fat content of shrimp crackers, because there was a release of 199 

water into pure vegetable oil, thereby leading to low moisture content. 200 

Ash content  201 

From Table 4, the mean value of ash content in amplang with fortified M. 202 

reticta protein concentration had the highest value in treatment K1 (3.46%) and lowest 203 

in K3 (1.38%). According to Pomeranz and Meloan (1987); Haard (1996), the Ash 204 

content indicates the elements in the mineral material include magnesium, calcium, 205 

iron, and manganese.  206 

A significant difference (p<0.05) was found for all sensory attributes and 207 

nutritive value between control and fortified M. reticta protein concentration and the 208 

follow up test conducted by Tukey’s HSD test. 209 

 210 

Amino Acid Profile of The Best Amplang Treatment  211 
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The best amplang treatment was obtained in K2 (10% fortified M. reticta 212 

protein concentration) based on the level of consumer’s acceptance. Table 5 showed 213 

that Amplang with 10% fortified M. reticta protein concentration (K2) had 9 essential 214 

amino acids consisting of histidine, arginine, threonine, valine, methionine, 215 

isoleucine, leucine, phenylalanine, and lysine. 8 non-essential amino acids were 216 

detected in K2, namely aspartic acid, glutamate acid, serine, glycine, alanine, proline, 217 

tyrosine, and cysteine. Amplang chips were the most amino acids influenced by 218 

fortified M. reticta protein concentration. Jacoeb et al., (2008) stated that shrimp 219 

Harpiosquilla raphidea muscle protein consisted of 17 amino acids, 9 essential amino 220 

acids, and 8 non-essential amino acids so that shrimp Harpiosquilla raphidea muscle 221 

can be said to have a complete protein profile.  222 

Glutamate acid is the highest non-essential amino acid contained in the 223 

Amplang with 10% fortified M. reticta protein concentration of 4.09%. Jacoeb et al., 224 

(2008) stated that glutamate acid is in the most amount in shrimp. According to Heu 225 

et al., (2003), glutamate acid and aspartic acid were the most influential on taste. 226 

 227 

CONCLUSIONS 228 

The addition of M. reticta protein concentration to amplang processing had 229 

significantly effect on the organoleptic test (appearance, odor, flavor, and texture) and 230 

nutritive value (moisture, protein, fat, and ash content). This study concludes that 231 

treatment K2 with 10% fortified M. reticta protein concentration was the best 232 

treatment and could be accepted by consumers, where 43.75% “strongly like” while 233 

51.52% “like”. It had the following characteristics: appearance:  brownish (3.59), 234 

odor: typical marine product (3.45), flavor: delicious (3.43), and texture: crunchy 235 

(2.96). The content of chemical nutrition is consistent with International 236 

Electrotechnical Commission for amplang with the following contents: moisture 237 

(3.60%), protein (11.12%), fat (3.85%), and ash content (2.00%). Amplang with 10% 238 

fortified M. reticta protein concentration (K2) had complete protein profile dominated 239 

by glutamate acid (4.09%). 240 

 241 
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Table 1: Formulation of the materials to make amplang using fortified protein 307 

concentration 308 

Material K0 K1 K2 K3 

M. reticta Protein Concentration - 5% 10% 15% 

Sago powder (g) 500 500 500 500 

Pepper (g) 6 6 6 6 

Garlic (g) 50 50 50 50 

Salt  (g) 40 40 40 40 

Egg 2 2 2 2 

Water (mL) 195 195 195 195 

 309 

  310 
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Table 2: Mean Value of organoleptic test of amplang with fortified M. reticta 311 

protein concentration 312 

Organoleptic 
Treatment  

K0 K1 K2 K3 

Appearance 3.12 ± 0.07
a
 3.30 ± 0.03

a
 3.59 ± 0.17

b
 3.25 ± 0.11

a
 

Odor 2.57 ± 0.08
a 

3.09 ± 0.29
b 

3.45 ± 0.06
c 

3.15 ± 0.05
b 

Flavor 2.90 ± 0.11
a
 3.20 ± 0.07

b
 3.43 ± 0.13

b
 2.88 ± 0.08

a
 

Texture 3.55 ± 0.06
c 

3.15 ± 0.04
b 

2.96 ± 0.18
a 

2.86 ± 0.09
a 

a,b,c 
Different superscripts indicate diffirences (p<0.05) among formulations, data 313 

point are mean ± standard deviation (n=3)   314 

  315 
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Table 3: The level of consumer’s acceptance based on organoleptic test of 316 

amplang with fortified M. reticta protein concentration 317 

Criteria 

Treatment  

K0 K1 K2 K3 

Panelist % Panelist % Panelist % Panelist % 

Strongly like 18 22.50 16 20.00 35 43.75 13 16.25 

Like  45 56.25 54 67.50 41 51.25 50 62.50 

Somewhat dislike 16 20.00 9 10.00 4 5.00 17 21.25 

Dislike 1 1.25 0 0.00 0 0.00 0 0.00 

 318 

  319 
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Table 4: Results of proximate analysis in amplang with fortified M. reticta 320 

protein concentration 321 

Analysis 
Treatment  

K0 K1 K2 K3 

Moisture 4.18 ± 0.08
c
 3.80 ± 0.22

b
 3.60 ± 0.23

b
 3.14 ± 0.08

a
 

Protein 7.40 ± 0.72
a
 9.11 ± 0.61

b
 11.12 ± 0.63

c
 13.96 ± 0.29

c
 

Fat  2.66 ± 0.26
a
 3.10 ± 0.06

a
 3.85 ± 0.66

b
 4.86 ± 0.22

c
 

Ash  3.46 ± 0.48
c 

2.08 ± 0.42
b 

2.00 ± 0.26
b 

1.38 ± 0.56
a 

a,b,c 
Different superscripts indicate diffirences (p<0.05) among formulations, data 322 

point are mean ± standard deviation (n=3)   323 

 324 

 325 

  326 
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Table 5: Amino acid profile of amplang with 10% fortified M. reticta protein 327 

concentration (K2) 328 

Amino acid profile Amplang with 10% fortified M. 

reticta protein concentration (%) 

Aspartic acid 2.51 

Glutamate acid 4.09 

Serine  0.74 

Glycine  0.56 

Alanine  0.76 

Proline  1.57 

Tyrosine  1.02 

Cysteine  0.78 

Histidine  1.43 

Arginine  1.52 

Threonine  1.09 

Valine  1.56 

Methionine  1.14 

Isoleucine 0.86 

Leucine  2.10 

Phenylalanine 1.03 

Lysine  1.30 

 329 
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ABSTRACT 8 

Amplang is typical food most known to the public in Indonesia and is a snack with low 9 

protein and high fat contents. The purpose of this study was to determine the effect of fortified 10 

rebon shrimp Mysis reticta protein concentration on amplang processing. The parameters 11 

included organoleptic test, proximate analysis (moisture, protein, fat, ash contents), and amino 12 

acid profile of the best treatment. From the results, the addition of 10% M. reticta protein 13 

concentration (K2 sample) on -in amplang processing was preferred by consumers with anthe 14 

average value of “strongly like” 43.7% and “like” 51.52% respectively. The characteristics of the 15 

preferred amplang included: were brownish appearance: brownish (3.59), odor: typical marine 16 

product odor (3.45), flavor: delicious flavor (3.43), and texture: crunchy texture (2.96). 17 

Furthermore, proximate values were moisture (3.60%), protein (11.12%), fat (3.85%), ash  18 

(2.00%), and it had 9 essential amino acids and 8 non-essential amino acid dominated by 19 

glutamate acid (4.09%).  20 

 21 

Keywords: amplang, glutamate acid, Mysis reticta, organoleptic, panelist.
 22 
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The fishery sector in Indonesia has a great potential due to its archipelago topography. 24 

The role of shrimp in the exportation of fish products is significant and contributes up to 13.15%. 25 

The total caught shrimps in the sea during the year 2010 amounted to 227,326 ton while the total 26 

products of shrimp cultivation in the same year wasproduct of shrimp cultivation in the same year 27 

was 380,972 ton (MMAF 2011).  28 

Among the efforts to increase value and optimize the use of catchment harvests , is the 29 

development of value-added products. The processed product diversification of fishery 30 

commodities is an alternative solution to the problem of market saturation as well as the public 31 
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products, leading to diversification and increase in quality foodstuff. These efforts will enhance 33 

the use and consumption of fishery products, especially in Riau (Meilin et al., 2014).   34 

Another alternative which may be considered is processing M. reticta into shrimp protein 35 

concentration, a fishery product with low water content which is generated from the mill process. 36 

In addition to the feed, M. reticta protein concentration for processed food has not been used 37 

maximally.  According to Fatty (2012), M. reticta powder consists of head, shell, and flesh made 38 

of calcium and phosphor. M. reticta powder, usually containing calcium and phosphor, was 39 

obtained through the process of deproteination and defatting.  40 

Amplang is a typical food most known to the public in Indonesia. It Amplang is nearly 41 

similar to the cracker, the only difference being in the form and manner of processing. Unlike the 42 

other ones, amplang is processed without steaming. According to Howard et al., (2009), the 43 

cracker is the preferred snack that is popular among the people because it tastes interesting, 44 

delicious, and crispy. Izci and Bilgin (2015) stated that cracker in Turkey is one type of food 45 

consumed by every age group ranging from 7 to 70 years, most widely spread on the market and 46 

consumed ready to eat. 47 

Amplang is a snack with low protein and high fat contents, often perceived as a low value 48 

product. To overcome the limitation, other materials with high protein value are added to it 49 

during processing. The aAmplang processed using fortified M. reticta protein concentration 50 

could be expected to be very nutritious. 51 

 52 

MATERIALS AND METHODS 53 

The basic materials used in this study were M. reticta products, processed into Shrimp 54 

Protein Concentration, NaHCO3, and isopropyl alcohol.  The formulation of the materials to 55 

make enhanced amplang was as is shown in the following Table 1.  56 

Processing of M. reticta amplang  57 

Generally, the processing of amplang uses raw material of sago powder, water and 58 

shrimp. Other materials added include sugar, salt, garlic, flavor, and baking powder. The 59 

procedures followed when processing amplang using fortified M. reticta protein concentration 60 

was as follows: 61 

a. Batter Process  62 
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 M. reticta protein concentration was weighed pursuant to treatment of 5% (K1), 10% (K2), 63 

15% (K3) 64 

 Other materials such as powder, garlic, salt, sugar, pepper, and baking soda were weighed 65 

and mixed in the tray.  66 

 Eggs were shaken freely, then added by shrimp protein concentration.  67 

b. Molding  68 

Lustered batter was shaped long round, then cut in little finger pieces or in 1 cm length using 69 

the powdered knife to prevent it from being too sticky.  70 

c. Frying  71 

Batters shaped in the standard size of amplang were put in cold cooking oil, fried using cook 72 

oil from at different fire intensities. During frying, amplang had to be stirred continuously to 73 

ensure they cooked evenly. 74 

Organoleptic test 75 

The products were evaluated for organoleptic test attributes using Hedonic scale by 80 76 

untrained panelists (IEC 2006). 77 

Nutritive value 78 

 The nutritive value of the product was carried out to determine the content of proximate 79 

analysis including analysis value of moisture, protein, fat, and ash content (AOAC 2005). 80 

Amino acid profile 81 

The analysis of amino acid was carried out to know the characteristics of amino acid 82 

profile in the best treatment of amplang products. The principle of amino acid analysis using 83 

High Performance Liquid Chromatography (HPLC) (AOAC 2005). 84 

Statistical analysis 85 

Data were treated statistically by one-way analysis of variance (ANOVA) that were used 86 

to analyzed the obtained data on the basis of completely randomized design in order to study the 87 

effect of fortified M. reticta protein concentration at different levels (0%, 5%, 10%, and 15%) on 88 

hedonic test and nutritive value. 89 

 90 

RESULTS AND DISCUSSION 91 

Organoleptic Value  92 
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Appearance  93 

Table 2 shows that the highest mean value of amplang was in treatment K2, which is, the 94 

addition of 10% M. reticta protein concentration with an average of 3.59. This was because the 95 

treatment was preferred by panelists preferred where the appearance criterion as was brownish 96 

and with spots in chip surface of the chip.  and color. This was attributed to the process of 97 

browning from protein and carbohydrate. It was generated from raw materials of amplang 98 

processing, M. reticta protein concentration which is also referred to as non-enzymatic browning 99 

reaction. Protein contents found in chips also affected the intensity of the browning reaction. 100 

According to Zzaman et al., (2016), brownish color on a fish cracker is the result of the reaction 101 

of proteins and carbohydrates undergoing Maillard reaction. The frying process will affects the 102 

increase in the color of the crackers.  103 

Odor 104 

From Table 2, the highest value for amplang odor was found in treatment K2, 3.45,with 105 

the addition of 10% M. reticta protein concentration while the lowest was seen in K0, 2.57. 106 

Averagely, the highest amplang odor was in treatment K2, the addition of 10% M. reticta protein 107 

concentration with mean value (3.45). From the comparison between sago starch and M. reticta 108 

protein concentration in processing the amplang odor would increase and become stronger. 109 

According to Wichaphon et al., (2013), increased shrimp odor occurred due to the presence of 110 

odor-active compounds such as trimethylamine and methional as well as volatile base-nitrogen 111 

compounds. The formation of these compounds occuredoccurred due to the decomposition of 112 

various nitrogen-containing compounds, namely amino acids and amines. 113 

Flavor   114 

From As indicated in Table 2, the highest mean value of amplang flavor with added M. 115 

reticta protein concentration had the highest value was  in treatment K2 was with 3.43. The 116 

lowest value was in treatment K3 with 2.88. The flavor of amplang in treatment K2 was preferred 117 

by panelists because it was more delicious with typical flavor of M. reticta protein concentration 118 

and other such as salt and garlic than other treatments. Garlic is categorized into taste affirmer or 119 

materials increasing chip deliciousness. In addition, foodstuff taste is derived from the material 120 

alone and if processed, its taste would be affected by materials added during the process. 121 

According to Akonor et al., (2016), the flavor is the key component in the organoleptic 122 
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assessment and an important main attribute that influences the level of consumer’s acceptance of 123 

almost every food product. The flavor of fish crackers is influenced by the amount of comparison 124 

between tapioca flour and fish. Tongdang et al., (2008) stated that the level of consumer’s 125 

acceptance of the appearance and flavor of chips depends on the process of frying chips. 126 

Texture  127 

Fortified M. reticta protein concentration had the highest value in treatment K0 with 3.55, 128 

while  K3 was the lowest at 2.86. The tTexture of amplang in K0 was preferred by panelists 129 

because it had crispier texture than treatments K1, K2, and K3. The addition of M. reticta protein 130 

concentration and processing of amplang made starch granule ability of sago powder to bind 131 

water to reduce. As a result, in the process of amplang frying, air cavities reduced, and therefore 132 

the chips could not be crispy. The heating process would make amylopectin gelatinize, hence . 133 

Tthe elastic structure would be formed and inflate in the phase of frying. When the expansion 134 

was higher, the chip was crispier. According to Akonor et al., (2016), the texture of fried snacks 135 

is one of the important attributes with the most preferred category of being crispy and crackly. 136 

The cCrispiness is an indicator of the quality of crackers related to the total amylopectin content 137 

of flour or starch used. Excessive use of protein will inhibit expansion through its interaction with 138 

starch granules, which results in a decrease in the crispiness of crackers. 139 

Table 3 showed the average value of amplang with fortified M. reticta protein 140 

concentration based on the level of consumer’s acceptance. The addition of 10% M. reticta 141 

protein concentration (K2) on amplang processing was “strongly liked” preferred by 43.7% (35 142 

panelist) consumers with the average value of “strongly like” having 35 panelists, 43.7% and as 143 

compared to “like” by 51.52% (41 panelists)“like” with 41 panelists, 51.52% respectively. 144 

 145 

Nutritive Value  146 

The nutritive value components not only determine shelf-life and nutritional quality but 147 

also determine end uses in the development of designer foods for the specific purpose (Verma 148 

and Singh 2017). 149 

Moisture content 150 

From Table 4, the mean value of moisture content in amplang with fortified M. reticta 151 

protein concentration was highest in treatment K0, 4.18%, and lowest in K3, 3.14%. The lower 152 
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moisture content was attributed to the use of M. reticta protein concentration. It had low water 153 

content value since it passed through the sieving process. If When compared to standard quality 154 

of fish chips of International Electrotechnical Commission, the maximum moisture content 155 

should be 4%. Therefore, chip moisture content generated in treatments K0, K1, K2, and K3 met 156 

the requirements of International Electrotechnical Commission. According to Ahmed and 157 

Abozed (2015), the moisture content of crackers is a parameter to determine the storability of the 158 

products. Low moisture content will extend the shelf life of the product. Furthermore, Mohamed 159 

et al., (1988) stated that excessive moisture content will reduce linear expansion so that the 160 

crispiness of crackers decreases.  161 

Protein Content 162 

From Table 4, the mean value of the protein content in amplang with fortified M. reticta 163 

protein concentration was had the highest value in treatment K3 (13.96%) while the lowest was in 164 

K0 (7.40%). The protein content in amplang increased more with the addition of total M. reticta 165 

protein concentration and the use of sago starch. This is attributed to the fact that M. reticta 166 

concentration powder had a higher protein content than sago starch. On comparison If compared 167 

to the standard quality of Indonesian National Standard fish chips (minimum protein content is 168 

7%), the protein content of treatments K0, K1, K2, and K3 had met the requirements. According to 169 

Zzaman et al., (2016), the protein content of each fish cracker is highly dependent on fish species 170 

and the ratio of fish meat to starch used. Thus, the composition of fish meat that is higher in 171 

crackers will provide a higher protein value.  172 

 173 

Fat content  174 

As indiacted in From Table 4, the mean value of fat content of amplang with fortified M. 175 

reticta protein concentration was had the highest value in treatment K3 (4.86%) and lowest in K0 176 

(2.66%). The fat content of amplang was fell in the range (5 – 15%)  given by the US Department 177 

of Agriculture around for crude fat content of crackers. The fat content contributes greatly to the 178 

total calories of a diet, so lower fat content in crackers is safer for patients who are health 179 

conscious and anorexic (Owusu et al., 2011). The value of fat content in amplang has increased 180 

with increaseing in the addition of M. reticta protein concentration. According to Kolade et al.,  181 

(2014), the frying process can be increased the fat content of shrimp crackers, because there 182 

wasowing to  a release of water into pure vegetable oil, thereby leading to low moisture content. 183 
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Ash content  184 

From Table 4, the highest mean value of ash content in amplang with fortified M. reticta 185 

protein concentration was seen had the highest value in treatment K1 (3.46%) while and lowest 186 

was seen in K3 (1.38%). According to Pomeranz and Meloan (1987); Haard (1996), the aAsh 187 

content indicates the elements in the mineral material includes the elements magnesium, calcium, 188 

iron, and manganese in the mineral material.  189 

A significant difference (p<0.05) was found for all sensory attributes and nutritive value 190 

between control and fortified M. reticta protein concentration and the follow up test conducted by 191 

Tukey’s HSD test. 192 

Amino Acid Profile of Tthe Best Amplang Treatment  193 

The best amplang treatment was obtained in K2 (10% fortified M. reticta protein 194 

concentration) based on the level of consumer’s acceptance. Table 5 showed that Amplang with 195 

10% fortified M. reticta protein concentration (K2) had 9 essential amino acids consisting of 196 

histidine, arginine, threonine, valine, methionine, isoleucine, leucine, phenylalanine, and lysine. 8 197 

non-essential amino acids were detected in K2, namely aspartic acid, glutamate acid, serine, 198 

glycine, alanine, proline, tyrosine, and cysteine. Amplang chips contained were the most amino 199 

acids influenced by fortified M. reticta protein concentration. Jacoeb et al., (2008) stated that 200 

shrimp Harpiosquilla raphidea muscle protein consisted of 17 amino acids, 9 essential amino 201 

acids, and 8 non-essential amino acids hence, so that shrimp Harpiosquilla raphidea muscle can 202 

be said to have a complete protein profile.  203 

Glutamate acid is the highest non-essential amino acid contained in the Amplang with 204 

10% fortified M. reticta protein concentration of 4.09%. Jacoeb et al., (2008) stated that 205 

glutamate acid is in the most amount in shrimp. According to Heu et al., (2003), glutamate acid 206 

and aspartic acid were the most influential on taste. 207 

 208 

CONCLUSIONS 209 

The addition of M. reticta protein concentration to amplang processing had significantly 210 

effect on the organoleptic test (appearance, odor, flavor, and texture) and nutritive value 211 

(moisture, protein, fat, and ash content). This study concludes that treatment K2 with 10% 212 

fortified M. reticta protein concentration was the best treatment and could be accepted by 213 

consumers, where 43.75% “strongly like” while 51.52% “like”. It had the followingThe accepted 214 
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product had  characteristics: appearance:  brownish appearance (3.59), odor: typical marine 215 

product odor (3.45), flavor: delicious flavor (3.43), and texture: crunchy texture  (2.96). The 216 

content of chemical nutrition was is consistent with International Electrotechnical Commission 217 

for amplang with the following contents: moisture (3.60%), protein (11.12%), fat (3.85%), and 218 

ash content (2.00%). Amplang with 10% fortified M. reticta protein concentration (K2) had 219 

complete protein profile dominated by glutamate acid (4.09%).Give one or two concluding 220 

sentences. 221 
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Table 1: Formulation of the materials to make amplang using fortified protein 276 

concentration 277 

Material K0 K1 K2 K3 

M. reticta Protein Concentration - 5% 10% 15% 

Sago powder (g) 500 500 500 500 

Pepper (g) 6 6 6 6 

Garlic (g) 50 50 50 50 

Salt  (g) 40 40 40 40 

Egg 2 2 2 2 

Water (mL) 195 195 195 195 

 278 

 279 

Table 2: Mean Value of organoleptic test of amplang with fortified M. reticta protein 280 

concentrateion 281 

Organoleptic 
Treatment  

K0 K1 K2 K3 

Appearance 3.12 ± 0.07
a
 3.30 ± 0.03

a
 3.59 ± 0.17

b
 3.25 ± 0.11

a
 

Odor 2.57 ± 0.08
a 

3.09 ± 0.29
b 

3.45 ± 0.06
c 

3.15 ± 0.05
b 

Flavor 2.90 ± 0.11
a
 3.20 ± 0.07

b
 3.43 ± 0.13

b
 2.88 ± 0.08

a
 

Texture 3.55 ± 0.06
c 

3.15 ± 0.04
b 

2.96 ± 0.18
a 

2.86 ± 0.09
a 

a,b,c 
Different superscripts indicate differences diffirences (p<0.05) among formulations, data 282 

point are mean ± standard deviation (n=3)   283 

 284 

Table 3: The level of consumer’s acceptance based on organoleptic test of amplang with 285 

fortified M. reticta protein concentrateion 286 

Criteria Treatment  
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K0 K1 K2 K3 

Panelist % Panelist % Panelist % Panelist % 

Strongly like 18 22.50 16 20.00 35 43.75 13 16.25 

Like  45 56.25 54 67.50 41 51.25 50 62.50 

Somewhat dislike 16 20.00 9 10.00 4 5.00 17 21.25 

Dislike 1 1.25 0 0.00 0 0.00 0 0.00 

 287 

 288 

 289 

 290 

Table 4: Results of Pproximate analysis of in amplang with fortified M. reticta protein 291 

concentratetion 292 

Analysis 
Treatment  

K0 K1 K2 K3 

Moisture 4.18 ± 0.08
c
 3.80 ± 0.22

b
 3.60 ± 0.23

b
 3.14 ± 0.08

a
 

Protein 7.40 ± 0.72
a
 9.11 ± 0.61

b
 11.12 ± 0.63

c
 13.96 ± 0.29

c
 

Fat  2.66 ± 0.26
a
 3.10 ± 0.06

a
 3.85 ± 0.66

b
 4.86 ± 0.22

c
 

Ash  3.46 ± 0.48
c 

2.08 ± 0.42
b 

2.00 ± 0.26
b 

1.38 ± 0.56
a 

a,b,c 
Different superscripts indicate diffirences (p<0.05) among formulations, data point are mean 293 

± standard deviation (n=3)   294 

Table 5: Amino acid profile of amplang with 10% fortified M. reticta protein concentration 295 

(K2) 296 

Amino acid profile Amplang with 10% fortified M. reticta protein 

concentration (%) 

Aspartic acid 2.51 

Glutamate acid 4.09 

Serine  0.74 

Glycine  0.56 

Alanine  0.76 

Proline  1.57 
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Tyrosine  1.02 

Cysteine  0.78 

Histidine  1.43 

Arginine  1.52 

Threonine  1.09 

Valine  1.56 

Methionine  1.14 

Isoleucine 0.86 

Leucine  2.10 

Phenylalanine 1.03 

Lysine  1.30 

 297 
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ABSTRACT 9 

Amplang is typical food most known to the public in Indonesia and is a snack 10 

with low protein and high fat content. The research was aimed to determine the effect 11 

of fortified rebon shrimp Mysis reticta protein concentrate on amplang processing. 12 

The parameters included organoleptic test, proximate analysis (moisture, protein, fat, 13 

ash contents) and amino acid profile of the best treatment. From the results, the 14 

organoleptic acceptability of amplang processing revealed that 10% fortification of M. 15 

reticta protein concentrate (K2 sample) in amplang processing was strongly like. The 16 

characteristics of the preferred amplang were brownish appearance: brownish (3.59), 17 

typical marine product odor (3.45), delicious flavor (3.43), and crunchy texture (2.96). 18 

Furthermore, proximate values were moisture (3.60%), protein (11.12%), fat (3.85%), 19 

ash (2.00%), and it had 9 essential amino acids and 8 non-essential amino acid 20 

dominated by glutamate acid (4.09%).  21 

 22 

Keywords: amplang, glutamic acid, Mysis reticta, organoleptic, panelist.
 23 

 24 

INTRODUCTION 25 

The fishery sector in Indonesia has a great potential due to its archipelago 26 

topography. The role of shrimp in the exportation of fish products is significant and 27 

contributes up to 13.15%. The total caught shrimps in the sea during the year 2010 28 

amounted to 227,326 ton while the total product of shrimp cultivation in the same 29 

year was 380,972 ton (MMAF 2011).  30 

Among the efforts to increase value and optimize the use of catchment 31 

harvests, is the development of value-added products. The processed product 32 
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diversification of fishery commodities is an alternative solution to the problem of 33 

market saturation as well as the public nutrition supply. Evidently, it is necessary to 34 

develop food material processing of fishery products, leading to diversification and 35 

increase in quality foodstuff. These efforts will enhance the use and consumption of 36 

fishery products, especially in Riau (Meilin et al., 2014).   37 

Another alternative which may be considered is processing M. reticta into 38 

shrimp protein concentrate, a fishery product with low water content which is 39 

generated from the mill process. In addition to the feed, M. reticta protein concentrate 40 

for processed food has not been used maximally.  According to Fatty (2012), M. 41 

reticta powder consists of head, shell, and flesh made of calcium and phosphor. M. 42 

reticta powder, usually containing calcium and phosphor, was obtained through the 43 

process of deproteination and defatting.  44 

Amplang is a typical food most known to the public in Indonesia. It is nearly 45 

similar to the cracker, the only difference being in the form and manner of processing. 46 

Unlike the other ones, amplang is processed without steaming. According to Howard 47 

et al., (2009), the cracker is the preferred snack that is popular among the people 48 

because it tastes interesting, delicious, and crispy. Izci and Bilgin (2015) stated that 49 

cracker in Turkey is one type of food consumed by every age group ranging from 7 to 50 

70 years, most widely spread on the market and consumed ready to eat. 51 

Amplang is a snack with low protein and high fat contents, often perceived as 52 

a low value product. To overcome the limitation, other materials with high protein 53 

value are added to it during processing. The amplang processed using fortified M. 54 

reticta protein concentrate could be expected to be very nutritious. 55 

 56 

MATERIALS AND METHODS 57 

The basic materials used in this study were M. reticta products, processed into 58 

Shrimp Protein Concentrate, NaHCO3 (Sigma Aldrich, Germany), and isopropyl 59 

alcohol (IPA).  The formulation to make enhanced amplang is shown in Table 1.  60 

Processing of M. reticta amplang  61 

Generally, the processing of amplang uses raw material of sago powder, water 62 

and shrimp. Other materials added include sugar, salt, garlic, flavor, and baking 63 
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powder. The procedures followed when processing amplang using fortified M. reticta 64 

protein concentrate was as follows: 65 

a. Batter Process  66 

 M. reticta protein concentrate was weighed pursuant to treatment of 5% (K1), 67 

10% (K2), 15% (K3) 68 

 Materials such as sago powder, garlic, salt, sugar, pepperand baking soda were 69 

weighed and mixed in the tray.  70 

 Eggs were homogenated, then added by shrimp protein concentrate.  71 

b. Molding  72 

Lustered batter was shaped long round, then cut in little finger pieces or in 1 cm 73 

length using the powdered knife to prevent it from being too sticky.  74 

c. Frying  75 

Batters shaped in the standard size of amplang were put in cold cooking oil, fried 76 

at different fire intensities. During frying, amplang had to be stirred continuously 77 

to ensure they cooked evenly. 78 

Organoleptic test 79 

The products were evaluated for organoleptic test attributes using Hedonic 80 

scale (1 – 9) by 80 panelists (IEC 2006). 81 

Nutritional value 82 

 The nutritional value of the product was carried out to determine the 83 

proximate value of moisture, protein, fat, and ash content (AOAC 2005). 84 

Amino acid profile 85 

The analysis of amino acid was carried out to know the amino acid profile in 86 

the best treatment of amplang products. The amino acid was analyzed using High 87 

Performance Liquid Chromatography (HPLC) (AOAC 2005). 88 

Statistical analysis 89 

Data were analyzed by one-way analysis of variance (ANOVA) using SPSS 90 

Software Version 22. The research method was conducted experimentally using 91 

Completely Randomized Design (CRD). The treatment used was the fortification of 92 

M. reticta protein concentrate with different concentration (0%, 5%, 10%, and 15%). 93 

The test parameters were analyzed hedonic test, proximate, and amino acid. 94 
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RESULTS AND DISCUSSION 95 

Organoleptic Value  96 

Appearance  97 

Table 2 shows that the highest mean value of amplang was in treatment K2, 98 

which is, the addition of 10% M. reticta protein concentrate with an average of 3.59. 99 

This was because the panelists preferred appearance criterion as brownish with spots 100 

surface of the chip. The reason for browning was due to non-enzymatic browning 101 

reaction from protein and carbohydrate generated from the raw materials of amplang 102 

processing, M. reticta protein concentrate. Protein content found in chips also affected 103 

the intensity of the browning reaction. According to Zzaman et al., (2016), brownish 104 

color on a fish cracker is the result of the reaction of proteins and carbohydrates 105 

undergoing Maillard reaction. The frying process affects the increase in the color of 106 

the crackers.  107 

Odor 108 

From Table 2, the highest valuefor amplang odor was found in treatment K2, 109 

3.45, with the addition of 10% M. reticta protein concentratewhile the lowest was 110 

seen in K0, 2.57. According to Wichaphon et al., (2013), increased shrimp odor 111 

occurred due to the presence of odor-active compounds such as trimethylamine and 112 

methional as well as volatile base-nitrogen compounds. The formation of these 113 

compounds occurred due to the decomposition of various nitrogen-containing 114 

compounds, namely amino acids and amines. 115 

Flavor   116 

As indicated in Table 2, the highest mean value of amplang flavor with added 117 

M. reticta protein concentrate was in treatment K2 was 3.43. The lowest value was in 118 

treatment K3 with 2.88. The flavor of amplang in treatment K2 was preferred by 119 

panelists because it was more delicious with typical flavor of M. reticta protein 120 

concentrate and other such as salt and garlic than other treatments. Garlic is 121 

categorized into taste affirmer or materials increasing chip deliciousness. In addition, 122 

foodstuff taste is derived from the material alone and if processed, its taste would be 123 

affected by materials added during the process. According to Akonor et al., (2016), 124 



5 
 

 

the flavor is the key component in the organoleptic assessment and an important main 125 

attribute that influences the level of consumer’s acceptance of almost every food 126 

product. The flavor of fish crackers is influenced by ratio of tapioca flour and fish. 127 

Tongdang et al., (2008) stated that the level of consumer’s acceptance of the 128 

appearance and flavor of chips depends on the process of frying chips. 129 

Texture  130 

Fortified M. reticta protein concentrate had the highest value in treatment K0 131 

with 3.55, while K3 was the lowest at 2.86. The texture of amplang in K0 was 132 

preferred by panelists because it had crispier texture than treatments K1, K2, and K3. 133 

The addition of M. reticta protein concentrate and processing of amplang made starch 134 

granule ability of sago powder to bind water to reduce. As a result, in the process of 135 

amplang frying, air cavities reduced and therefore the chips could not be crispy. The 136 

heating process would make amylopectin gelatinize, hence the elastic structure would 137 

be formed and inflate in the phase of frying. When the expansion was higher, the chip 138 

was crispier. According to Akonor et al., (2016), the texture of fried snacks is one of 139 

the important attribute with the most preferred category being crispy and crackly. The 140 

crispiness is an indicator of the quality of crackers related to the total amylopectin 141 

content of flour or starch used. Excessive use of protein will inhibit expansion through 142 

its interaction with starch granules, which results in a decrease in the crispiness of 143 

crackers. 144 

Table 3 showed the average value of amplang with fortified M. reticta protein 145 

concentrate based on the level of consumer’s acceptance. The addition of 10% M. 146 

reticta protein concentrate (K2) on amplang processing was “strongly liked” by 43.7% 147 

(35 panelist) consumers  as compared to “like” by 51.52% (41 panelists). 148 

 149 

Nutritional Value  150 

The nutritional value components not only determine shelf-life and nutritional 151 

quality but also determine end use in the development of designer foods for the 152 

specific purpose (Verma and Singh 2017). 153 

 154 
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 155 

Moisture content 156 

From Table 4, the mean value of moisture content in amplang with fortified 157 

M. reticta protein concentrate was highest in treatment K0, 4.18%, and lowest in K3, 158 

3.14%. The lower moisture content was attributed to the use of M. reticta protein 159 

concentrate. It had low water content value since it passed through the sieving 160 

process.When compared to standard quality of fish chips of International 161 

Electrotechnical Commission, the maximum moisture content should be 4%. 162 

Therefore, chip moisture content generated in treatments K0, K1, K2, and K3 met the 163 

requirements of International Electrotechnical Commission. According to Ahmed and 164 

Abozed (2015), the moisture content of crackers is a parameter to determine the 165 

storability of the products. Low moisture content will extend the shelf life of the 166 

product. Furthermore, Mohamed et al., (1988) stated that excessive moisture content 167 

will reduce linear expansion so that the crispiness of crackers decreases.  168 

Protein Content 169 

From Table 4, the mean value of the protein content in amplang with fortified 170 

M. reticta protein concentrate was highest in treatment K3 (13.96%) while the lowest 171 

was in K0 (7.40%). The protein content in amplang increased more with the addition 172 

of total M. reticta protein concentrate and the use of sago starch. This is attributed to 173 

the fact that M. reticta concentrate powder had higher protein content than sago 174 

starch. On comparison to the standard quality of Indonesian National Standard fish 175 

chips (minimum protein content is 7%), the protein content of treatments K0, K1, K2, 176 

and K3 had met the requirements. According to Zzaman et al., (2016), the protein 177 

content of each fish cracker is highly dependent on fish species and the ratio of fish 178 

meat to starch used. Thus, the composition of fish meat that is higher in crackers will 179 

provide a higher protein value.  180 

Fat content  181 

As indiacted in Table 4, the mean value of fat content of amplang with 182 

fortified M. reticta protein concentrate was highest in treatment K3 (4.86%) and 183 

lowest in K0 (2.66%). The fat content of amplang was in the range (5 – 15%) given by 184 
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the US Department of Agriculture for crude fat content of crackers. The fat content 185 

contributes greatly to the total calories of a diet, so lower fat content in crackers is 186 

safer for patients who are health conscious and anorexic (Owusu et al., 2011). The 187 

value of fat content in amplang has increased with increase in the addition of M. 188 

reticta protein concentrate. According to Kolade et al., (2014), the frying process can 189 

increase the fat content of shrimp crackers, owing to release of water into pure 190 

vegetable oil, thereby leading to low moisture content. 191 

Ash content  192 

From Table 4, the highest mean value of ash content in amplang with fortified 193 

M. reticta protein concentrate was seen in treatment K1 (3.46%) while lowest was 194 

seen in K3 (1.38%). According to Pomeranz and Meloan (1987); Haard (1996), the 195 

ash content includes the elements magnesium, calcium, iron, and manganese in the 196 

mineral material.  197 

A significant difference (p<0.05) was found for all sensory attributes and 198 

nutritive value between control and fortified M. reticta protein concentrate and the 199 

follow up test conducted by Tukey’s HSD test. 200 

 201 

Amino Acid Profile of the Best Amplang Treatment  202 

The best amplang treatment was obtained in K2 (10% fortified M. reticta 203 

protein concentrate) based on the level of consumer’s acceptance. Table 5 showed 204 

that Amplang with 10% fortified M. reticta protein concentrate (K2) had 9 essential 205 

amino acids consisting of histidine, arginine, threonine, valine, methionine, 206 

isoleucine, leucine, phenylalanine, and lysine. 8 non-essential amino acids were 207 

detected in K2, namely aspartic acid, glutamaic acid, serine, glycine, alanine, proline, 208 

tyrosine, and cysteine. Amplang chips contained the most amino acids influenced by 209 

fortified M. reticta protein concentrate. Jacoeb et al., (2008) stated that shrimp 210 

Harpiosquilla raphidea muscle protein consisted of 17 amino acids, 9 essential amino 211 

acids, and 8 non-essential amino acids hence, that shrimp Harpiosquilla raphidea 212 

muscle can be said to have a complete protein profile.  213 

Glutamic acid is the highest non-essential amino acid contained in the 214 

Amplang with 10% fortified M. reticta protein concentrate of 4.09%. Jacoeb et al., 215 
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(2008) stated that shrimp is containing high glutamic acid. According to Heu et al., 216 

(2003), glutamic acid and aspartic acid were the most influential on taste. 217 

 218 

CONCLUSIONS 219 

The addition of M. reticta protein concentrate to amplang processing had 220 

significant effect on the organoleptic test (appearance, odor, flavor, and texture) and 221 

nutritive value (moisture, protein, fat, and ash content). This study concludes that 222 

treatment K2 with 10% fortified M. reticta protein concentrate was the best treatment 223 

and could be accepted by consumers, where 43.75% “strongly like” while 51.52% 224 

“like”. The accepted product had brownish appearance (3.59), typical marine product 225 

odor (3.45), delicious flavor (3.43), and crunchy texture (2.96). The content of 226 

chemical nutrition was consistent with International Electrotechnical Commission for 227 

amplang with moisture (3.60%), protein (11.12%), fat (3.85%), and ash (2.00%). 228 

Amplang with 10% fortified M. reticta protein concentrate (K2) had complete protein 229 

profile dominated by glutamic acid (4.09%).Give one or two concluding sentences. 230 

 231 
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Table 1: Formulation of amplang using fortified protein concentrate 294 

Material K0 K1 K2 K3 

M. reticta Protein Concentration (g) - 5 10 15 

Sago powder (g) 500 495 490 485 

Pepper (g) 6 6 6 6 

Garlic (g) 50 50 50 50 

Salt  (g) 40 40 40 40 

Egg 2 2 2 2 

 295 

Table 2: Organoleptic test of amplang with fortified M. reticta protein 296 

concentrate 297 

Organoleptic 
Treatment  

K0 K1 K2 K3 

Appearance 3.12 ± 0.07
a
 3.30 ± 0.03

a
 3.59 ± 0.17

b
 3.25 ± 0.11

a
 

Odor 2.57 ± 0.08
a 

3.09 ± 0.29
b 

3.45 ± 0.06
c 

3.15 ± 0.05
b 

Flavor 2.90 ± 0.11
a
 3.20 ± 0.07

b
 3.43 ± 0.13

b
 2.88 ± 0.08

a
 

Texture 3.55 ± 0.06
c 

3.15 ± 0.04
b 

2.96 ± 0.18
a 

2.86 ± 0.09
a 

a,b,c 
Different superscripts indicate diffirences (p<0.05) among formulations, data 298 

point are mean ± standard deviation (n=3)   299 

 300 

Table 3: Consumer’s acceptance of amplang with fortified M. reticta protein 301 

concentrate 302 

Criteria 

Treatment  

K0 K1 K2 K3 

Panelist % Panelist % Panelist % Panelist % 

Strongly like 18 22.50 16 20.00 35 43.75 13 16.25 

Like  45 56.25 54 67.50 41 51.25 50 62.50 

Somewhat dislike 16 20.00 9 10.00 4 5.00 17 21.25 

Dislike 1 1.25 0 0.00 0 0.00 0 0.00 

 303 
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Table 4: Proximate analysis of amplang with fortified M. reticta protein 305 

concentrate 306 

Analysis 
Treatment  

K0 K1 K2 K3 

Moisture 4.18 ± 0.08
c
 3.80 ± 0.22

b
 3.60 ± 0.23

b
 3.14 ± 0.08

a
 

Protein 7.40 ± 0.72
a
 9.11 ± 0.61

b
 11.12 ± 0.63

c
 13.96 ± 0.29

c
 

Fat  2.66 ± 0.26
a
 3.10 ± 0.06

a
 3.85 ± 0.66

b
 4.86 ± 0.22

c
 

Ash  3.46 ± 0.48
c 

2.08 ± 0.42
b 

2.00 ± 0.26
b 

1.38 ± 0.56
a 

a,b,c 
Different superscripts indicate diffirences (p<0.05) among formulations, data 307 

point are mean ± standard deviation (n=3)   308 

 309 

Table 5: Amino acid profile of amplang with 10% fortified M. reticta protein 310 

concentrate (K2) 311 

Amino acid profile Amplang with 10% fortified M. 

reticta protein concentrate (%) 

Aspartic acid 2.51 

Glutamic acid 4.09 

Serine  0.74 

Glycine  0.56 

Alanine  0.76 

Proline  1.57 

Tyrosine  1.02 

Cysteine  0.78 

Histidine  1.43 

Arginine  1.52 

Threonine  1.09 

Valine  1.56 

Methionine  1.14 

Isoleucine 0.86 

Leucine  2.10 

Phenylalanine 1.03 

Lysine  1.30 

 312 



1. Page 1 line 2, title has been modified for better readability “Characteristics of Amplang 

(Indonesian Traditional Snack) Fortified Rebon Shrimp (Mysis reticta) Protein Concentrate” 

2. Page 1 line 14 has been modified sentence, “The organoleptic acceptability of amplang 

processing revealed that 10% fortification of M. reticta protein concentrate (K2 sample) in 

amplang processing was strongly like”. 

3. Page 2 line 59, materials used in this research have been complete information. 

4. Page 3 line 69, powder replaced to “sago powder”. 

5. Page 3 line 71, shaken freely is not clear and replaced to homogenated 

6. Page 3 line 80, hedonic scale is 1-9 and is evaluated by 80 panelist. 

7. Page 3 line 87, The amino acid was analyzed using High Performance Liquid Chromatography 

(HPLC) (AOAC 2005). 

8. Page 3, statistical analysis, relook sentence, “Data were analyzed by one-way analysis of variance 

(ANOVA) using SPSS Software Version 22. The research method was conducted experimentally 

using Completely Randomized Design (CRD). The treatment used was the fortification of M. reticta 

protein concentrate with different concentration (0%, 5%, 10%, and 15%). The test parameters were 

analyzed hedonic test, proximate, and amino acid. 

9. Page 5 line 127, “The flavor of fish crackers is influenced by ratio of tapioca flour and fish”.  

10. Consumer in the manuscript replaced to “panellist”. 

11. Page 8 line 215, “shrimp is containing high glutamic acid”. 

12. Page 11 line 292, Quantity used in this formulation was K0 (0 g), K1 (5 g), K2 (10 g), and K3 

(15 g). 

13. Protein concentration in the manuscript replaced to “protein concentrate”. 
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Amplang is a typical food most known to the public in Indonesia and is a snack with low protein and high-fat content. The research was 
aimed to determine the effect of fortified rebon shrimp M. relicta protein concentrate on amplang processing. The parameters included 
the organoleptic test, proximate analysis (moisture, protein, fat, ash contents) and amino acid profile of the best treatment. From the 
results, the organoleptic acceptability of amplang processing revealed that 10% fortification of M.relicta protein concentrate (K2 sample) 
in amplang processing was strongly like. The characteristics of the preferred amplang were brownish appearance: brownish (3.59), 
typical marine product odor (3.45), delicious flavor (3.43), and crunchy texture (2.96). Furthermore, proximate values were moisture 
(3.60%), protein (11.12%), fat (3.85%), ash (2.00%), and it had nine essential amino acids and eight non-essential amino acid dominated 
by glutamate acid (4.09%). 
Keywords: Amplang, Glutamic acid, Mysis relicta, Organoleptic, Panelist.
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Suparmi*, Sumarto, Santhy Wisuda Sidauruk and Ernita Rianti DOI

IntroductIon

The fishery sector in Indonesia has great potential due 
to its archipelago topography. The role of shrimp in the 

exportation of fish products is significant and contributes 
up to 13.15%. The total caught shrimps in the sea during the 
year 2010 amounted to 227,326 tons while the total product 
of shrimp cultivation in the same year was 380,972 tons 
(MMAF 2011). 

Among the efforts to increase value and optimize the 
use of catchment harvests, is the development of value-
added products. The processed product diversification 
of fishery commodities is an alternative solution to the 
problem of market saturation as well as the public nutrition 
supply. It is necessary to develop food material processing 
of fishery products, leading to diversification and increase 
in quality foodstuff. These efforts will enhance the use and 
consumption of fishery products, especially in Riau (Meilin 
et al.2014).  

Another alternative that may be considered is processing 
M. relicta into shrimp protein concentrate, a fishery product 
with a low water content which is generated from the mill 
process. In addition to the feed, M. relicta protein concentrate 
for processed food has not been used maximally.  According 
to Fatty (2012), M. relicta powder consists of head, shell, and 
flesh made of calcium and phosphor. M. relicta powder, 
usually containing calcium and phosphor, was obtained 
through the process of deproteination and defatting. 

Amplang is a typical food most known to the public in 
Indonesia. It is nearly similar to the cracker, the only difference 
being in the form and manner of processing. Unlike the other 
ones, amplang is processed without steaming. According to 
Howard et al., (2009), the cracker is the preferred snack that 
is popular among the people because it tastes interesting, 
delicious, and crispy. Izci and Bilgin (2015) stated that cracker 
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in Turkey is one type of food consumed by every age group 
ranging from 7 to 70 years, most widely spread on the market 
and consumed ready to eat.

Amplang is a snack with low protein and high-fat 
contents, often perceived as a low-value product. To 
overcome the limitation, other materials with high protein 
value are added to it during processing. The amplang 
processed using fortified M. relicta protein concentrate could 
be expected to be very nutritious.

MAt e r I A l s A n d M e t h o d s

The basic materials used in this study were M. relicta products, 
processed into Shrimp Protein Concentrate, NaHCO3 
(Sigma Aldrich, Germany), and isopropyl alcohol (IPA).  The 
formulation to make enhanced amplang is shown in Table 1. 

Processing of M. relicta amplang 
Generally, the processing of amplang uses raw material of 
sago powder, water, and shrimp. Other materials added 
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include sugar, salt, garlic, flavor, and baking powder. The 
procedures followed when processing amplang using 
fortified M. relicta protein concentrate was as follows:

Batter Process 
• M. relicta protein concentrate was weighed pursuant to 

the treatment of 5% (K1), 10% (K2), 15% (K3)
• Materials such as sago powder, garlic, salt, sugar, pepper, 

and baking soda were weighed and mixed in the tray. 
• Eggs were homogenated, then added by shrimp protein 

concentrate. 

Molding 
Lustered batter was shaped long round, then cut in little 
finger pieces or 1 cm length using the powdered knife to 
prevent it from being too sticky. 

Frying 
Batters shaped in the standard size of amplang were put 
in cold cooking oil, fried at different fire intensities. During 
frying, amplang had to be stirred continuously to ensure 
they cooked evenly.

Organoleptic test
The products were evaluated for organoleptic test attributes 
using the Hedonic scale (1–9) by 80 panelists (IEC 2006).

Nutritional value
The nutritional value of the product was carried out to 
determine the proximate value of moisture, protein, fat, and 
ash content (AOAC 2005).

Amino acid profile
The analysis of amino acid was carried out to know the amino 
acid profile in the best treatment of amplang products. The 
amino acid was analyzed using High-Performance Liquid 
Chromatography (HPLC) (AOAC 2005).

Statistical analysis
Data were analyzed by one-way analysis of variance (ANOVA) 
using SPSS Software Version 22. The research method was 
conducted experimentally using Completely Randomized 
Design (CRD). The treatment used was the fortification of 
M. relicta protein concentrate with different concentrations 
(0%, 5%, 10%, and 15%). The test parameters were analyzed 
hedonic test, proximate, and amino acid.

re s u lts A n d d I s c u s s I o n

Organoleptic Value 

Appearance 
Table 2 shows that the highest mean value of amplang was in 
treatment K2, which is, the addition of 10% M. relicta protein 
concentrate with an average of 3.59. This was because the 
panelists preferred appearance criterion as brownish with 
spots surface of the chip. The reason for browning was due 
to non-enzymatic browning reactions from protein and 
carbohydrate generated from the raw materials of amplang 
processing, M. relicta protein concentrate. Protein content 
found in chips also affected the intensity of the browning 
reaction. According to Zzaman et al., (2016), brownish color 
on a fish cracker is the result of the reaction of proteins and 
carbohydrates undergoing Maillard reaction. The frying 
process affects the increase in the color of the crackers. 

Odor
From Table 2, the highest value for amplang odor was found 
in treatment K2, 3.45, with the addition of 10% M. relicta 
protein concentrate while the lowest was seen in K0, 2.57. 
According to Wichaphon et al., (2013), increased shrimp odor 
occurred due to the presence of odor-active compounds such 
as trimethylamine and methional as well as volatile base-
nitrogen compounds. The formation of these compounds 

Table 1: Formulation of amplang using fortified protein concentrate

Material K0 K1 K2 K3

M. relicta Protein Concentration (g) - 5 10 15
Sago powder (g) 500 495 490 485
Pepper (g) 6 6 6 6
Garlic (g) 50 50 50 50
Salt  (g) 40 40 40 40
Egg 2 2 2 2

Table 2: Organoleptic test of amplang with fortified M. relicta protein concentrate

Organoleptic
Treatment 
K0 K1 K2 K3

Appearance 3.12 ± 0.07a 3.30 ± 0.03a 3.59 ± 0.17b 3.25 ± 0.11a

Odor 2.57 ± 0.08a 3.09 ± 0.29b 3.45 ± 0.06c 3.15 ± 0.05b

Flavor 2.90 ± 0.11a 3.20 ± 0.07b 3.43 ± 0.13b 2.88 ± 0.08a

Texture 3.55 ± 0.06c 3.15 ± 0.04b 2.96 ± 0.18a 2.86 ± 0.09a

a,b,c Different superscripts indicate diffirences (p<0.05) among formulations, data point are mean ± standard deviation (n=3) 
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occurred due to the decomposition of various nitrogen-
containing compounds, namely amino acids and amines.

Flavor  
As indicated in Table 2, the highest mean value of amplang 
flavor with added M. relicta protein concentrate was in 
treatment K2 was 3.43. The lowest value was in treatment K3 
with 2.88. The flavor of amplang in treatment K2 was preferred 
by panelists because it was more delicious with typical flavor 
of M. relicta protein concentrate and others such as salt 
and garlic than other treatments. Garlic is categorized into 
taste affirmer or materials increasing chip deliciousness. In 
addition, foodstuff taste is derived from the material alone, 
and if processed, its taste would be affected by materials 
added during the process. According to Akonor et al., 
(2016), the flavor is the key component in the organoleptic 
assessment and an important main attribute that influences 
the level of consumer’s acceptance of almost every food 
product. The flavor of fish crackers is influenced by the ratio 
of tapioca flour and fish. Tongdang et al., (2008) stated that 
the level of consumer’s acceptance of the appearance and 
flavor of chips depends on the process of frying chips.

Texture 
Fortified M. relicta protein concentrate had the highest value 
in treatment K0 with 3.55, while K3 was the lowest at 2.86. The 
texture of amplang in K0 was preferred by panelists because 
it had a crispier texture than treatments K1, K2, and K3. The 
addition of M. relicta protein concentrate and processing 
of amplang made starch granule ability of sago powder to 
bind water to reduce. As a result, in the process of amplang 
frying, air cavities reduced, and therefore the chips could 
not be crispy. The heating process would make amylopectin 
gelatinize, hence the elastic structure would be formed and 
inflate in the phase of frying. When the expansion was higher, 
the chip was crispier. According to Akonor et al., (2016), the 
texture of fried snacks is one of the important attributes with 

the most preferred category being crispy and crackly. The 
crispiness is an indicator of the quality of crackers related 
to the total amylopectin content of flour or starch used. 
Excessive use of protein will inhibit expansion through its 
interaction with starch granules, which results in a decrease 
in the crispiness of crackers.

Table 3 showed the average value of amplang with 
fortified M. relicta protein concentrate based on the level of 
consumer acceptance. The addition of 10% M. relicta protein 
concentrate (K2) on amplang processing was “strongly liked” 
by 43.7% (35 panelists) consumers as compared to “like” by 
51.52% (41 panelists).

Nutritional Value 
The nutritional value components not only determine shelf-
life and nutritional quality but also determine end-use in 
the development of designer foods for the specific purpose 
(Verma and Singh 2017).

Moisture content
From Table 4, the mean value of moisture content in amplang 
with fortified M. relicta protein concentrate was highest 
in treatment K0, 4.18%, and lowest in K3, 3.14%. The lower 
moisture content was attributed to the use of M. relicta 
protein concentrate. It had low water content value since 
it passed through the sieving process. When compared 
to the standard quality of fish chips of the International 
Electrotechnical Commission, the maximum moisture content 
should be 4%. Therefore, chip moisture content generated 
in treatments K0, K1, K2, and K3 met the requirements of the 
International Electrotechnical Commission. According to 
Ahmed and Abozed (2015), the moisture content of crackers 
is a parameter to determine the storability of the products. 
Low moisture content will extend the shelf life of the product. 
Furthermore, Mohamed et al., (1988) stated that excessive 
moisture content would reduce linear expansion so that the 
crispiness of crackers decreases. 

Table 3: Consumer’s acceptance of amplang with fortified M. relicta protein concentrate

Criteria

Treatment 
K0 K1 K2 K3

Panelist % Panelist % Panelist % Panelist %
Strongly like 18 22.50 16 20.00 35 43.75 13 16.25
Like 45 56.25 54 67.50 41 51.25 50 62.50
Somewhat dislike 16 20.00 9 10.00 4 5.00 17 21.25
Dislike 1 1.25 0 0.00 0 0.00 0 0.00

Table 4: Proximate analysis of amplang with fortified M. reticta protein concentrate

Analysis
Treatment 
K0 K1 K2 K3

Moisture 4.18 ± 0.08c 3.80 ± 0.22b 3.60 ± 0.23b 3.14 ± 0.08a

Protein 7.40 ± 0.72a 9.11 ± 0.61b 11.12 ± 0.63c 13.96 ± 0.29c

Fat 2.66 ± 0.26a 3.10 ± 0.06a 3.85 ± 0.66b 4.86 ± 0.22c

Ash 3.46 ± 0.48c 2.08 ± 0.42b 2.00 ± 0.26b 1.38 ± 0.56a

a,b,c Different superscripts indicate diffirences (p<0.05) among formulations, data point are mean ± standard deviation (n=3)
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Protein Content
From Table 4, the mean value of the protein content in 
amplang with fortified M. relicta protein concentrate was 
highest in treatment K3 (13.96%) while the lowest was in K0 
(7.40%). The protein content in amplang increased more with 
the addition of total M. relicta protein concentrate and the 
use of sago starch. This is attributed to the fact that M. relicta 
concentrate powder had higher protein content than sago 
starch. In comparison to the standard quality of Indonesian 
National Standard fish chips (minimum protein content is 
7%), the protein content of treatments K0, K1, K2, and K3 had 
met the requirements. According to Zzaman et al., (2016), the 
protein content of each fish cracker is highly dependent on 
fish species and the ratio of fish meat to starch used. Thus, 
the composition of fish meat that is higher in crackers will 
provide a higher protein value. 

Fat content 
As indiacted in Table 4, the mean value of fat content of 
amplang with fortified M. relicta protein concentrate was 
highest in treatment K3 (4.86%) and lowest in K0 (2.66%). The 
fat content of amplang was in the range (5–15%) given by 
the US Department of Agriculture for the crude fat content 
of crackers. The fat content contributes greatly to the total 
calories of a diet, so lower fat content in crackers is safer for 
patients who are health conscious and anorexic (Owusu et al., 
2011). The value of fat content in amplang has increased with 
an increase in the addition of M. relicta protein concentrate. 
According to Kolade et al., (2014), the frying process can 
increase the fat content of shrimp crackers, owing to the 
release of water into pure vegetable oil, thereby leading to 
low moisture content.

Ash content 
From Table 4, the highest mean value of ash content in 
amplang with fortified M. relicta protein concentrate was 
seen in treatment K1 (3.46%) while the lowest was seen in K3 
(1.38%). According to Pomeranz and Meloan (1987); Haard 
(1996), the ash content includes the elements magnesium, 
calcium, iron, and manganese in the mineral material. 

A significant difference (p <0.05) was found for all 
sensory attributes and nutritive value between control and 
fortified M. relicta protein concentrate and the follow-up test 
conducted by Tukey’s HSD test.

Amino Acid Profile of the Best Amplang Treatment 
The best amplang treatment was obtained in K2 (10% 
fortified M. relicta protein concentrate) based on the level of 
consumer acceptance. Table 5 showed that Ampang with 10% 
fortified M. relicta protein concentrate (K2) had nine essential 
amino acids consisting of histidine, arginine, threonine, 
valine, methionine, isoleucine, leucine, phenylalanine, and 
lysine. Eight non-essential amino acids were detected in K2, 
namely aspartic acid, glutamic acid, serine, glycine, alanine, 
proline, tyrosine, and cysteine. Ampang chips contained 
the most amino acids influenced by fortified M. relicta 

protein concentrate. Jacoeb et al., (2008) stated that shrimp 
Harpiosquilla raphidea muscle protein consisted of 17 amino 
acids, nine essential amino acids, and eight non-essential 
amino acids hence, that shrimp Harpiosquilla raphidea muscle 
can be said to have a complete protein profile. 

Glutamic acid is the highest non-essential amino acid 
contained in the Amplang with a 10% fortified M. relicta 
protein concentrate of 4.09%. Jacoeb et al. (2008) stated 
that shrimp contains high glutamic acid. According to Heu 
et al. (2003), glutamic acid and aspartic acid were the most 
influential on taste.

co n c lu s I o n s

The addition of M. relicta protein concentrate to amplang 
processing had a significant effect on the organoleptic test 
(appearance, odor, flavor, and texture) and nutritive value 
(moisture, protein, fat, and ash content). This study concludes 
that treatment K2 with 10% fortified M. relicta protein 
concentrate was the best treatment and could be accepted by 
consumers, where 43.75% “strongly like” while 51.52% “like.” 
The accepted product had a brownish appearance (3.59), 
typical marine product odor (3.45), delicious flavor (3.43), 
and crunchy texture (2.96). The content of chemical nutrition 
was consistent with the International Electrotechnical 
Commission for amplang with moisture (3.60%), protein 
(11.12%), fat (3.85%), and ash (2.00%). Amplang with 10% 
fortified M. relicta protein concentrate (K2) had a complete 
protein profile dominated by glutamic acid (4.09%). Give one 
or two concluding sentences.

Table 5: Amino acid profile of amplang with 10% fortified M. 
reticta protein concentrate (K2)

Amino acid profile
Amplang with 10% fortified M. 
relicta protein concentrate (%)

Aspartic acid 2.51

Glutamic acid 4.09

Serine 0.74

Glycine 0.56

Alanine 0.76

Proline 1.57

Tyrosine 1.02

Cysteine 0.78

Histidine 1.43

Arginine 1.52

Threonine 1.09

Valine 1.56

Methionine 1.14

Isoleucine 0.86

Leucine 2.10

Phenylalanine 1.03

Lysine 1.30
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Ab s t r Ac t
Amplang is a typical food most known to the public in Indonesia and is a snack with low protein and high-fat content. The research was 
aimed to determine the effect of fortified rebon shrimp M. relicta protein concentrate on amplang processing. The parameters included 
the organoleptic test, proximate analysis (moisture, protein, fat, ash contents) and amino acid profile of the best treatment. From the 
results, the organoleptic acceptability of amplang processing revealed that 10% fortification of M.relicta protein concentrate (K2 sample) 
in amplang processing was strongly like. The characteristics of the preferred amplang were brownish appearance: brownish (3.59), 
typical marine product odor (3.45), delicious flavor (3.43), and crunchy texture (2.96). Furthermore, proximate values were moisture 
(3.60%), protein (11.12%), fat (3.85%), ash (2.00%), and it had nine essential amino acids and eight non-essential amino acid dominated 
by glutamate acid (4.09%). 
Keywords: Amplang, Glutamic acid, Mysis relicta, Organoleptic, Panelist.
Asian Journal Of Dairy and Food Research (2019)

Characteristics of Amplang (Indonesian Traditional Snack) 
Fortified Rebon Shrimp (Mysis relicta) Protein Concentrate
Suparmi, Sumarto, Santhy Wisuda Sidauruk, Ernita Rianti 10.18805/ajdfr.DR-133

IntroductIon

The fishery sector in Indonesia has great potential due 
to its archipelago topography. The role of shrimp in the 

exportation of fish products is significant and contributes 
up to 13.15%. The total caught shrimps in the sea during the 
year 2010 amounted to 227,326 tons while the total product 
of shrimp cultivation in the same year was 380,972 tons 
(MMAF 2011). 

Among the efforts to increase value and optimize the 
use of catchment harvests, is the development of value-
added products. The processed product diversification 
of fishery commodities is an alternative solution to the 
problem of market saturation as well as the public nutrition 
supply. It is necessary to develop food material processing 
of fishery products, leading to diversification and increase 
in quality foodstuff. These efforts will enhance the use and 
consumption of fishery products, especially in Riau (Meilin 
et al.2014).  

Another alternative that may be considered is processing 
M. relicta into shrimp protein concentrate, a fishery product 
with a low water content which is generated from the mill 
process. In addition to the feed, M. relicta protein concentrate 
for processed food has not been used maximally.  According 
to Fatty (2012), M. relicta powder consists of head, shell, and 
flesh made of calcium and phosphor. M. relicta powder, 
usually containing calcium and phosphor, was obtained 
through the process of deproteination and defatting. 

Amplang is a typical food most known to the public in 
Indonesia. It is nearly similar to the cracker, the only difference 
being in the form and manner of processing. Unlike the other 
ones, amplang is processed without steaming. According to 
Howard et al., (2009), the cracker is the preferred snack that 
is popular among the people because it tastes interesting, 
delicious, and crispy. Izci and Bilgin (2015) stated that cracker 
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in Turkey is one type of food consumed by every age group 
ranging from 7–70 years, most widely spread on the market 
and consumed ready to eat.

Amplang is a snack with low protein and high-fat 
contents, often perceived as a low-value product. To 
overcome the limitation, other materials with high protein 
value are added to it during processing. The amplang 
processed using fortified M. relicta protein concentrate could 
be expected to be very nutritious.

MAt e r I A l s A n d M e t h o d s

The basic materials used in this study were M. relicta products, 
processed into Shrimp Protein Concentrate, NaHCO3 
(Sigma Aldrich, Germany), and isopropyl alcohol (IPA).  The 
formulation to make enhanced amplang is shown in Table 1. 

Processing of M. relicta amplang 
Generally, the processing of amplang uses raw material of 
sago powder, water, and shrimp. Other materials added 
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include sugar, salt, garlic, flavor, and baking powder. The 
procedures followed when processing amplang using 
fortified M. relicta protein concentrate was as follows:

Batter Process 
• M. relicta protein concentrate was weighed pursuant to 

the treatment of 5% (K1), 10% (K2), 15% (K3)
• Materials such as sago powder, garlic, salt, sugar, pepper, 

and baking soda were weighed and mixed in the tray. 
• Eggs were homogenated, then added by shrimp protein 

concentrate. 

Molding 
Lustered batter was shaped long round, then cut in little 
finger pieces or 1cm length using the powdered knife to 
prevent it from being too sticky. 

Frying 
Batters shaped in the standard size of amplang were put 
in cold cooking oil, fried at different fire intensities. During 
frying, amplang had to be stirred continuously to ensure 
they cooked evenly.

Organoleptic test
The products were evaluated for organoleptic test attributes 
using the Hedonic scale (1–9) by 80 panelists (IEC 2006).

Nutritional value
The nutritional value of the product was carried out to 
determine the proximate value of moisture, protein, fat, and 
ash content (AOAC 2005).

Amino acid profile
The analysis of amino acid was carried out to know the amino 
acid profile in the best treatment of amplang products. The 
amino acid was analyzed using high-performance liquid 
chromatography (HPLC) (AOAC 2005).

Statistical analysis
Data were analyzed by one-way analysis of variance (ANOVA) 
using SPSS Software Version 22. The research method was 
conducted experimentally using completely randomized 
design (CRD). The treatment used was the fortification of 
M. relicta protein concentrate with different concentrations 
(0%, 5%, 10%, and 15%). The test parameters were analyzed 
hedonic test, proximate, and amino acid.

re s u lts A n d d I s c u s s I o n

Organoleptic Value 

Appearance 
Table 2 shows that the highest mean value of amplang was in 
treatment K2, which is, the addition of 10% M. relicta protein 
concentrate with an average of 3.59. This was because the 
panelists preferred appearance criterion as brownish with 
spots surface of the chip. The reason for browning was due 
to non-enzymatic browning reactions from protein and 
carbohydrate generated from the raw materials of amplang 
processing, M. relicta protein concentrate. Protein content 
found in chips also affected the intensity of the browning 
reaction. According to Zzaman et al., (2016), brownish color 
on a fish cracker is the result of the reaction of proteins and 
carbohydrates undergoing Maillard reaction. The frying 
process affects the increase in the color of the crackers. 

Odor
From Table 2, the highest value for amplang odor was found 
in treatment K2, 3.45, with the addition of 10% M. relicta 
protein concentrate while the lowest was seen in K0, 2.57. 
According to Wichaphon et al., (2013), increased shrimp odor 
occurred due to the presence of odor-active compounds such 
as trimethylamine and methional as well as volatile base-
nitrogen compounds. The formation of these compounds 

Table 1: Formulation of amplang using fortified protein concentrate

Material K0 K1 K2 K3

M. relicta Protein Concentration (g) - 5 10 15
Sago powder (g) 500 495 490 485
Pepper (g) 6 6 6 6
Garlic (g) 50 50 50 50
Salt  (g) 40 40 40 40
Egg 2 2 2 2

Table 2: Organoleptic test of amplang with fortified M. relicta protein concentrate

Organoleptic
Treatment 
K0 K1 K2 K3

Appearance 3.12 ± 0.07a 3.30 ± 0.03a 3.59 ± 0.17b 3.25 ± 0.11a

Odor 2.57 ± 0.08a 3.09 ± 0.29b 3.45 ± 0.06c 3.15 ± 0.05b

Flavor 2.90 ± 0.11a 3.20 ± 0.07b 3.43 ± 0.13b 2.88 ± 0.08a

Texture 3.55 ± 0.06c 3.15 ± 0.04b 2.96 ± 0.18a 2.86 ± 0.09a

a,b,c Different superscripts indicate diffirences (p < 0.05) among formulations, data point are mean ± standard deviation (n = 3) 
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occurred due to the decomposition of various nitrogen-
containing compounds, namely amino acids and amines.

Flavor  
As indicated in Table 2, the highest mean value of amplang 
flavor with added M. relicta protein concentrate was in 
treatment K2 was 3.43. The lowest value was in treatment K3 
with 2.88. The flavor of amplang in treatment K2 was preferred 
by panelists because it was more delicious with typical flavor 
of M. relicta protein concentrate and others such as salt 
and garlic than other treatments. Garlic is categorized into 
taste affirmer or materials increasing chip deliciousness. In 
addition, foodstuff taste is derived from the material alone, 
and if processed, its taste would be affected by materials 
added during the process. According to Akonor et al., 
(2016), the flavor is the key component in the organoleptic 
assessment and an important main attribute that influences 
the level of consumer’s acceptance of almost every food 
product. The flavor of fish crackers is influenced by the ratio 
of tapioca flour and fish. Tongdang et al., (2008) stated that 
the level of consumer’s acceptance of the appearance and 
flavor of chips depends on the process of frying chips.

Texture 
Fortified M. relicta protein concentrate had the highest value 
in treatment K0 with 3.55, while K3 was the lowest at 2.86. The 
texture of amplang in K0 was preferred by panelists because 
it had a crispier texture than treatments K1, K2, and K3. The 
addition of M. relicta protein concentrate and processing 
of amplang made starch granule ability of sago powder to 
bind water to reduce. As a result, in the process of amplang 
frying, air cavities reduced, and therefore the chips could 
not be crispy. The heating process would make amylopectin 
gelatinize, hence the elastic structure would be formed and 
inflate in the phase of frying. When the expansion was higher, 
the chip was crispier. According to Akonor et al., (2016), the 
texture of fried snacks is one of the important attributes with 

the most preferred category being crispy and crackly. The 
crispiness is an indicator of the quality of crackers related 
to the total amylopectin content of flour or starch used. 
Excessive use of protein will inhibit expansion through its 
interaction with starch granules, which results in a decrease 
in the crispiness of crackers.

Table 3 showed the average value of amplang with 
fortified M. relicta protein concentrate based on the level of 
consumer acceptance. The addition of 10% M. relicta protein 
concentrate (K2) on amplang processing was “strongly liked” 
by 43.7% (35 panelists) consumers as compared to “like” by 
51.52% (41 panelists).

Nutritional Value 
The nutritional value components not only determine shelf-
life and nutritional quality but also determine end-use in 
the development of designer foods for the specific purpose 
(Verma and Singh 2017).

Moisture content
From Table 4, the mean value of moisture content in amplang 
with fortified M. relicta protein concentrate was highest 
in treatment K0, 4.18%, and lowest in K3, 3.14%. The lower 
moisture content was attributed to the use of M. relicta 
protein concentrate. It had low water content value since 
it passed through the sieving process. When compared 
to the standard quality of fish chips of the International 
Electrotechnical Commission, the maximum moisture content 
should be 4%. Therefore, chip moisture content generated 
in treatments K0, K1, K2, and K3 met the requirements of the 
International Electrotechnical Commission. According to 
Ahmed and Abozed (2015), the moisture content of crackers 
is a parameter to determine the storability of the products. 
Low moisture content will extend the shelf life of the product. 
Furthermore, Mohamed et al., (1988) stated that excessive 
moisture content would reduce linear expansion so that the 
crispiness of crackers decreases. 

Table 3: Consumer’s acceptance of amplang with fortified M. relicta protein concentrate

Criteria

Treatment 
K0 K1 K2 K3

Panelist % Panelist % Panelist % Panelist %
Strongly like 18 22.50 16 20.00 35 43.75 13 16.25
Like 45 56.25 54 67.50 41 51.25 50 62.50
Somewhat dislike 16 20.00 9 10.00 4 5.00 17 21.25
Dislike 1 1.25 0 0.00 0 0.00 0 0.00

Table 4: Proximate analysis of amplang with fortified M. reticta protein concentrate

Analysis
Treatment 
K0 K1 K2 K3

Moisture 4.18 ± 0.08c 3.80 ± 0.22b 3.60 ± 0.23b 3.14 ± 0.08a

Protein 7.40 ± 0.72a 9.11 ± 0.61b 11.12 ± 0.63c 13.96 ± 0.29c

Fat 2.66 ± 0.26a 3.10 ± 0.06a 3.85 ± 0.66b 4.86 ± 0.22c

Ash 3.46 ± 0.48c 2.08 ± 0.42b 2.00 ± 0.26b 1.38 ± 0.56a

a,b,c Different superscripts indicate diffirences (p < 0.05) among formulations, data point are mean ± standard deviation (n = 3)
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Protein content
From Table 4, the mean value of the protein content in 
amplang with fortified M. relicta protein concentrate was 
highest in treatment K3 (13.96%) while the lowest was in K0 
(7.40%). The protein content in amplang increased more with 
the addition of total M. relicta protein concentrate and the 
use of sago starch. This is attributed to the fact that M. relicta 
concentrate powder had higher protein content than sago 
starch. In comparison to the standard quality of Indonesian 
National Standard fish chips (minimum protein content is 
7%), the protein content of treatments K0, K1, K2, and K3 had 
met the requirements. According to Zzaman et al., (2016), the 
protein content of each fish cracker is highly dependent on 
fish species and the ratio of fish meat to starch used. Thus, 
the composition of fish meat that is higher in crackers will 
provide a higher protein value. 

Fat content 
As indiacted in Table 4, the mean value of fat content of 
amplang with fortified M. relicta protein concentrate was 
highest in treatment K3 (4.86%) and lowest in K0 (2.66%). The 
fat content of amplang was in the range (5–15%) given by 
the US Department of Agriculture for the crude fat content 
of crackers. The fat content contributes greatly to the total 
calories of a diet, so lower fat content in crackers is safer for 
patients who are health conscious and anorexic (Owusu et al., 
2011). The value of fat content in amplang has increased with 
an increase in the addition of M. relicta protein concentrate. 
According to Kolade et al., (2014), the frying process can 
increase the fat content of shrimp crackers, owing to the 
release of water into pure vegetable oil, thereby leading to 
low moisture content.

Ash content 
From Table 4, the highest mean value of ash content in 
amplang with fortified M. relicta protein concentrate was 
seen in treatment K1 (3.46%) while the lowest was seen in K3 
(1.38%). According to Pomeranz and Meloan (1987); Haard 
(1996), the ash content includes the elements magnesium, 
calcium, iron, and manganese in the mineral material. 

A significant difference (p < 0.05) was found for all 
sensory attributes and nutritive value between control and 
fortified M. relicta protein concentrate and the follow-up test 
conducted by Tukey’s HSD test.

Amino Acid Profile of the Best Amplang Treatment 
The best amplang treatment was obtained in K2 (10% 
fortified M. relicta protein concentrate) based on the level of 
consumer acceptance. Table 5 showed that Ampang with 10% 
fortified M. relicta protein concentrate (K2) had nine essential 
amino acids consisting of histidine, arginine, threonine, 
valine, methionine, isoleucine, leucine, phenylalanine, and 
lysine. Eight non-essential amino acids were detected in K2, 
namely aspartic acid, glutamic acid, serine, glycine, alanine, 
proline, tyrosine, and cysteine. Ampang chips contained 
the most amino acids influenced by fortified M. relicta 

protein concentrate. Jacoeb et al., (2008) stated that shrimp 
Harpiosquilla raphidea muscle protein consisted of 17 amino 
acids, nine essential amino acids, and eight non-essential 
amino acids hence, that Shrimp Harpiosquilla raphidea muscle 
can be said to have a complete protein profile. 

Glutamic acid is the highest non-essential amino acid 
contained in the Amplang with a 10% fortified M. relicta 
protein concentrate of 4.09%. Jacoeb et al. (2008) stated 
that shrimp contains high glutamic acid. According to Heu 
et al. (2003), glutamic acid and aspartic acid were the most 
influential on taste.

co n c lu s I o n s

The addition of M. relicta protein concentrate to amplang 
processing had a significant effect on the organoleptic test 
(appearance, odor, flavor, and texture) and nutritive value 
(moisture, protein, fat, and ash content). This study concludes 
that treatment K2 with 10% fortified M. relicta protein 
concentrate was the best treatment and could be accepted by 
consumers, where 43.75% “strongly like” while 51.52% “like.” 
The accepted product had a brownish appearance (3.59), 
typical marine product odor (3.45), delicious flavor (3.43), 
and crunchy texture (2.96). The content of chemical nutrition 
was consistent with the International Electrotechnical 
Commission for amplang with moisture (3.60%), protein 
(11.12%), fat (3.85%), and ash (2.00%). Amplang with 10% 
fortified M. relicta protein concentrate (K2) had a complete 
protein profile dominated by glutamic acid (4.09%). Give one 
or two concluding sentences.

Table 5: Amino acid profile of amplang with 10% fortified M. 
reticta protein concentrate (K2)

Amino acid profile
Amplang with 10% fortified M. 
relicta protein concentrate (%)

Aspartic acid 2.51

Glutamic acid 4.09

Serine 0.74

Glycine 0.56

Alanine 0.76

Proline 1.57

Tyrosine 1.02

Cysteine 0.78

Histidine 1.43

Arginine 1.52

Threonine 1.09

Valine 1.56

Methionine 1.14

Isoleucine 0.86

Leucine 2.10

Phenylalanine 1.03

Lysine 1.30
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