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Table 1 - Sensory evaluation in Machrobracium nipponese sauce processed by cooked rice, sorbitol and sucralose for six months at refrigerated temperature @ °c)

Treatment Sucralose treatment Cooked rice treatment Sorbitol treatment

Index Overall Taste Odor Color Overall Taste Odor Color Overall Taste Odor Color
Sampllng acceptance acceptance acceptance

time

1 day 3.58+0.432 3.81+0.442 4.60+£0.672 4.82+1.842 4,81+1.292 4,97+0.28%  4.92+0.792  4.86+0.742 3.49+0.532 3.95+0.78%  4.29+0.49@ 4.81+1.51%

1 month 3.58+0.592 3.81+0.49° 4.60+0.682 4.82+1.922 4.81+1.25%  497+0.322 4.92+0.73* 4.86+0.81*  3.49+0.87%  3.95+0.37% 4.29+0.422 4.81%1.21%

2 months 3.51+0.982 3.79+0.522 4.23+0.89° 4.19+1.85° 4.74x1.19°  459+1.42% 449+116* 4.85+1.17%  3.45x1.15%° 3.76x0.51* 3.98+0.54® 4.75%+1.192
b b b

3 months 3.39x0.792 3.61+0.532 4.14+0.872 3.81+1.21%¢ 4.62+0.79%  4.42+41.37° 4.22+129° 4.69+1.878  3.41+1.18°  3.54+1.13% 3.74:0.96® 4.34+0.84%
b b b

4 months 3.18+0.872 3.4740.912>  3.69+0.31% 3.57£1.48°¢ 4.49+0.83%  4.26+1.95° 4.11+1.22 4.37+1.17° 3.29+0.71*  3.35+1.34° 3.69+0.45> 4.16+1.12°

C Cc
5 months 3.11+0.733 3.27+0.82° 3.58+0.76P 3.39+1.29d 4.31+0.87°  4.17+097° 3.85+0.98¢ 4.19+1.24¢  3.16+0.952  3.28+0.89® 3.54+0.53>  3.95+0.55°
c d c

6 months 3.030.79° 3.1910.44° 3.41+0.49° 3.14+1.22¢ 4.18+0.46°  3.92+0.86° 3.64+0.92° 3.89+1.29¢  3.11+1.16* 3.15+1.12° 3.25:0.42¢  3.36+0.97°

The same letters in the same column and row show no significant difference (P> 0.05).
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Table 2 - Chemical evaluation in Machrobracium nipponese sauce processed by cooked rice, sorbitol and sucralose for six months at refrigerated temperature (4 °

©)
Treatment Sucralose treatment Cooked rice treatment Sorbitol treatment
Index TVB-N pH TBARS Peroxide pH TBARS Peroxide TVB-N pH TBARS Peroxide
Sampling (mg/100g) (ma/kag) (meg/kgoil) TVB-N (mg/kg) (mea/kgoil) (mg/100g) (mg/kg) (meg/kgoil)

time (mg/100g)

1 day 22.18+4.239  579+1.29°  0.16+0.119  0.81+0.419 22.34+2.459 6.09+1.15°  0.21+0.14 0.93+0.32F  22.62+3.179  6.10+1.228  0.39+0.139  0.86+0.31°
1 month 28.53+4.37F  599+1.23*  0.45:+0.13F  0.95+0.349 28.89+2.34" 6.24+1.18%  0.38+0.19f 1.43+0.46° 29.57+3.27°  6.19+1.12¢  0.87+0.11 1.37+0.42¢
2 months 34.46+4.25¢  5.74+1.26° 1.25+0.46°  1.65+0.52° 34.42+3.17¢ 581213  1.13+0.21° 2.21+0.79% 35.46+3.61° 5.93+1.16%  1.89+0.34°  2.05%0.77°
3 months 43.87+3.45¢ 552+41.12¢  2.95+0.38¢  2.84+0.95° 4564+4.37¢ 552+2.17¢ 2.26+0.28¢  3.26+0.85*  46.82+4.86Y 5.62+2.13*  2.63+1.12¢  3.15+0.81?
4 months 54.68+3.27¢ 5.91+1.28°  3.76+0.74°  2.65+0.76% 56.48+3.24° 5.87+2.24°  3.43+1.12¢ 2.95+0.98b°¢ 57.64+3.26° 5.85+2.25°  3.45+0.99¢  2.86+0.62%
5 months 62.46+4.36° 6.26£2.12%  4.49+0.59  2.39+0.74%  65.68+2.25° 598+1.14°  4.35+1.25°  2.64+0.37¢ 63.88+4.24> 6.10+1.15*  4.36+0.87°  2.45+1.47%
6 months 72.68+3.372  6.50+1.35? 5.17+0.84 2.11+0.14>  71.86+3.29° 6.32#1.36®  5.46+1.36%  2.15+0.59¢ 72.26+3.27%  6.28+1.26*°  5.12+0.73%°  2.11+0.97°

a

The same letters in the same column and row show no significant difference (P> 0.05).
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Table 3 - Chemical and sensory evaluation in control samples for six months at refrigerated temperature (4 °C)

Index Chemical evaluation Sensory evaluation
Sampling Peroxide TBARS pH TVB-N Color Odor Taste Overall

time (meg/kgoil) (mg/kg) (mg/100g) acceptance

1 day 0.96+0.68¢ 0.78+0.36¢9 6.26+1.242 22.72+2.76¢ 3.57+1.142 3.85+0.252 3.64+0.33? 3.84+0.65%
1 month 1.34+0.87¢ 1.28+0.56f 6.46+1.352 28.82+2.69" 3.55+1.192 3.85+0.242 3.64+0.412 3.84+0.622
2 months 2.54+1.33° 1.68+0.84° 5.89+1.25° 34.94+3.87¢ 3.46+0.942 3.74+0.47ab 3.59+0.482 3.73+0.692
3 months 3.65+1.26° 2.91+0.71¢ 5.39+1.16° 45.68+2.19¢ 3.46+0.83¢ 3.28+0.58" 3.59+0.512 3.53+0.612
4 months 3.25+1.34® 3.45+0.95¢ 5.75+1.49° 62.46+4.12° 3.35+1.182 3.19+0.59¢ 3.49+0.842 3.48+0.74%®
5 months 2.98+0.89° 4.78+1.12° 5.94+1.52¢ 73.82+3.18° 3.24+0.582 3.10+0.37¢ 3.31+0.88% 3.31+0.85°
6 months 2.56+1.59° 5.36+1.242 6.13+1.54® 85.66+4.25° 3.11+0.872 3.01+0.84¢ 3.15+0.91° 3.17+0.99°

The same letters in the same column and row show no significant difference (P> 0.05).
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Table 4 - Results of counting bacteria of Machrobracium nipponese sauce processed by cooked rice, sorbitol and sucralose compared to control for six months at
refrigerated temperature (4 °C) ) (56 samples for each treatment in three replicates)

Treatment Sucralose treatment Cooked rice treatment Sorbitol treatment Control

Index Staphylococci Total Staphylococci Total Staphylococci Total Staphylococci Total

Sampling time bacteria bacterial Bacteria bacterial bacteria bacterial bacteria bacterial
counts counts counts counts

1 day - 2.77£1.27° - 2.731.23 - 2.72+0.39 - 2.53+0.87°
1 month - 3.93+1.59° - 3.99+1.51° - 3.78+0.61° - 3.95+0.64¢
2 months - 4.23+1.71° - 4.32+1.62% - 4.34+0.79° - 4.2441.23¢
3 months - 4.89+1.76° - 4.761.75% - 4.95+0.34¢ - 4.91%0.23°
4 months - 5.45+1.84° - 5.12+1.43° - 5.49+0.98" - 5.47+0.78%
5 months - 5.99+1.96" - 5.65+1.86" - 5.92+0.74° - 5.84+1.49°
6 months - 6.51+1.53° - 6.43+1.59 - 6.53£0.81° - 6.38+0.74°

The same letters in the same column and row show no significant difference (P> 0.05).
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Table 5. Results of nutritional composition (%), salt absorption (%) and sauce amount (ml) in experimental and

control treatments (%)

Treatment Sucralose treatment Cooked rice Sorbitol treatment Control
Index treatment
Salt absorption 25.97+3.87°2 26.75+3.942 26.52+3.472 27.27+2.962
Moisture 35.95+3.912 35.25+3.972 36.67+3.59? 35.68+3.452
Protein 28.79+2.352 30.12+3.492 28.74+2.482 28.54+2.392
Fat 3.65+2.58? 3.24+2.97° 3.35+3.68? 3.84+2.57°
Ash 31.52+3.728 31.38+3.242 31.24+2.57° 31.76+3.65°
Amount of sauce 98.50+3.75 P 113.50+2.252 81+ 3.16° 65+4.13¢

The same letters in the same column and row show no significant difference (P> 0.05).
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Introduction: The term shrimp is used to refer to some decapod crustaceans, although the exact
animals. Macrobrachium nipponense is a species of freshwater shrimp that was first described in
1849. Macrobrachium nipponense is native of Persian Gulf, Cold Temperature Northwest Pacific,
East China Sea, South China Sea, Temperate Northern Pacific and Yellow Sea (Lavajoo et al., 2019).
This shrimp is native in Japan and Malaysia countries and introduced to China, Iran, Iraq, Philippines,
Singapore and Russia. Its distribution is Southern Asia. It is introduced to Bohai Sea, Somali Sea,
Sunda Shelf, Yangtze Estuary and Caspian Sea (Hongtuo and Jin, 2018). Common names of
Macrobrachium nipponense is Oriental river prawn, Bouquet Nipon, Tenaga ebi, Ho bsia and
Camaron nipon. Food items reported for Macrobrachium nipponense is unspecified detritus (Nagai
etal., 2020). Macrobrachium nipponense be able to live in Benthic, freshwater, brackish and Tropical
environments. This shrimp classified in Malacostraca, Decapoda and Palaemonidae (Zhu et al.,
2019). Shrimp is important types of seafood that are consumed worldwide. Shrimp is also the most
popular type traded worldwide. They can be farmed domestically or caught in the wild. Shrimp as a
source of protein a variety of different nutrients. It is rich in antioxidants. Shrimp's benefits include
having both omega-3 and omega-6 fatty acids (Seifzadeh 2019). The cholesterol in shrimp is fairly
high, it's not bad for your health. Shrimp is low in calories yet and rich in Nutrients. Approximately
90% of the calories in shrimp come from protein, and the rest come from fat. They play important
roles in the food chain and are an important food source (Zarei et al., 2012). Macrobrachium
nipponense is considered one of the most nutritious food sources in the world, which, unlike its high
nutritional value, has not been considered for human consumption (Seifzadeh 2019). Many fermented
shrimp products are prepared in different parts of the world and the method of processing depends
upon various factors, viz availability of raw materials, consumer’s preference and the climatic
conditions of the region (Sanchez, 2008). In addition, shrimp sauce is a product that can be made
cheaply from various shrimp raw materials, which are not normally used for food. Human uses of
Macrobrachium nipponense is shrimp sauce (Seifzadeh 2019). Sauces are known in different
countries with different names and are commonly used as main dishes or seasonings. Sauce is a liquid
condiment made from shrimp that have been coated in salt (Kim et al., 2003). It is used as a staple
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seasoning in East Asian cuisine and Southeast Asian cuisine, particularly Burma, Cambodia, China,
Indonesia, Laos, Malaysia, Philippines, Taiwan, Thailand, and Vietnam (Nagai et al., 2020).
Fermentation is one of the oldest techniques in food preservation as it not only extends the shelf-life
but also enhances the flavor and nutritional quality of the product. Shrimp sauce, a fermented
product. It is a translucent, clear amber yellow or brown liquid, with a salty taste and shrimp flavor
obtained from fermentation of a mixture of shrimp and salt, and the fermentation takes not less than
6 months (Seifzadeh 2019). The product is intended for direct consumption as a seasoning, or
condiment, or ingredient for many Asian dishes. it is the main source of protein in the diet and has
become a necessity in the house, and it also contains free amino acids and other protein degradation
products, essential fatty acids, considerable amount of eicosapentaenoic acid and docosahexaenoic
acid that are beneficial to human health (Zhu et al., 2019). These aroma compounds of the fish sauces
were mainly from lipids, amino compounds, and sugars of the raw materials, in which lipid was the
major contributor (Yimdee and Wang, 2016). Although fermented shrimp sauce itself may not be
directly used for a physiological functional food because of its high concentration of sodium chloride,
the sauce may be useful as a source of biologically active substances, traditional, food supplements
in the diet, are widely used in the world as condiments, as flavoring, material, and sometimes as a
substitute for the other sauce (Lopetcharat et al., 2007). The purpose of this study was to determine the
chemical, microbial and sensory quality and shelf life of shrimp sauce produced of fresh shrimp from
Anzali.

Material and methods: For this research, four treatments including fresh shrimp processed by salt,
sorbitol, cooked rice and sucralose were considered. All treatments included 1: 1 salt, acetic acid,
sodium sulfate, and glutamate and sorbate potassium. Fresh shrimp processed by salt of 1: 1 was as
a control sample. The experimental and control treatments were kept at refrigeration temperature for
storage period of six months.

Results and discussion: Pseudomonas, Staphylococcus, Coliform, Escherichia coli, yeasts and
molds were not observed in test and control treatments. The treatments processed with cooked rice
showed better taste and overall acceptance compared to the others (P>0.05). The taste showed a
significant difference in the experimental and control treatments during the storage time (P<0.05).
This factor showed a significant increase in the experimental treatments compared to the control
(P<0.05) The taste was lower in the sucralose treatment compared to the sorbitol treatment. Chemical
factors in the control treatments showed significant differences during storage time in the refrigerator
(P<0.05) .Unlike volatile nitrogenous bases, other chemical factors did not show significant
differences between experimental and control treatments (P>0.05). Protein, fat, ash, moisture and salt
absorption showed no significant difference among test and control samples (P>0.05). Sorbitol
treatment has more moisture and freshness compared with the other treatments (P>0.05). The amount
of sauce production in treatment processed by cooked rice has significant increase compared with the
other treatments (P<0.05). But, the amount of sauce production in treatment processed by sorbitol has
significant decrease compared with the other treatments (P<0.05). The control and test treatments had
good quality the end of storage period in the refrigeration.

Conclusion: According to the results of the experiments, although the treatments processed with
sorbitol were of higher freshness compared to the others, but considering the processed treatments by
cooked rice had better taste than other treatments, the significant increase in the amount of sauce
produced and overall acceptance of this treatment, therefore treatment processed by cooked rice is
recommended for the preparation of sauce from fresh shrimp.

Keywords: Anzali wetland, Macrobrachium nipponense, Microbial quality, Shelf life, Shrimp
sauce
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