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Figure 1. pH variations in surimi carp containing different levels of shrimp hydrolysates
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Figure 2. FFA variations in surimi carp containing different levels of shrimp hydrolysates
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Figure 3. Peroxide changes in different surimi treatments with shrimp hydrolysates
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Figure 4- TBA variations in surimi containing different levels of shrimp hydrolysates
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Figure 5. TVB-N changes in surimi containing different levels of shrimp hydrolysates
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Figure 6. TVC changes in surimi containing different levels of shrimp hydrolysates
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Table 1- Effect of different levels of shrimp hydrolysates on surimi coherency index during storage in a refrigerator

P Day;,,
Coherency 0 3 6 9 12 15
Control uals 055+ 0.005*  0.56+ 0.007 A 0.61+ 0.005 A 0.67+0.001 94 0.67+0.005 94 0.76+0.001 ¢4
0.5% 0.55+0.00524  0.57+0.005%8 0.63+ 0.005 B 0.65+0.005 4B 0.66+0.001 B 0.73+0.02 8
1% 0.56+0.00524  0.60+ 0.005C 0.61+ 0.005 <€ 0.64+0.005 9¢ 0.68+0.005 ¢ 0.73+0.005 ®
2% 0.53+0.032A 0.58+ 0.005 <P 0.62+0.001 B¢ 0.66+ 0.005 P 0.67+0.005 <P 0.73+0.005 B

P<e/ed)ed Caloses glasles 5o s Kl o Jls e sl 392 5 0das Ol O gt o 3 Soslite S S oy >~
The small letters in each column indicate a significant difference between the means in different treatments(P <0.05)
P<e/ D)l Calises gl jles o b Kl oy ls sme sl 3925 oduns 0L Sl a3 Coslie Sy g >

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).
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Table 3- Effect of different levels of shrimp hydrolysates on hardness index in surimi during storage in the refrigerator

(N) e Day s,
Hardness 0 3 6 9 12 15
el SY/AVEOSAA Sk wibA OO/SAE /Y + A VAR E AT VE/F1Ee /Y0 A FA/7 VYA
Control
0.5% £5/¥ VA S0 /¥OE /) \OA O0/O0E s /¥ €A OV/YV4sFqdA FV/SAL 5B /Y Y A
1% SO/EVE VO fuvsb YA OV/Ye/\y B OV/OYE:/¥q 4B F4/AFE /4B fo/f\E /08B
2% SO/SVE S AN oY/ FELL B ON Y /f ©C OF/\ v/ vaC Ov /Y5 FYeC MARE=T AR R

P Cilzes glajlas 53 s 80l Jls ome sl 555 alins OLES Ot a3 &gl S S g >

The small letters in each column indicate a significant difference between the means in different treatments (P<0.05).
P! Cilzes ol 53 s 80l Sls sme sl 392 s odins OLES o a3 Sosline S5 g

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).
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Table 4- Effect of different levels of shrimp hydrolysates on surimi's gummy index during storage in the refrigerator

N Day 5,
Gummy 0 3 6 9 12 15
Controlusls  28.5240.11%  28.94+0.15°A  27.45+1.10*  28.13+0.5% 29.31+0.4504 28.16£0.11 4
0.5% 28324043 %  2834+040%  28.72+030*  28.31+0.23% 28.40+0.50 % 28.89:£0.65 Aa
1% 28.43£0.20%F  29.12+025%®  2830£0.5%"  28.48+0.43% 28.2140.45 A 28.63+0.3640
2% 28.22+0.57%0  28.40+0.50%  28.55:0.5%  28.67+%0.11 28.30+0.3 4 28.34+0.45 %

P<e/ed) el Ciloses glajlas 5 b (Kl o ls gne sl 3525 odns OLE O gt oo 55 osline S S oy >

The small letters in each column indicate a significant difference between the means in different treatments (P<0.05).
(P<e/ D)l Calises gl jlass o s Kl oy ols me sl 3925 odins OLES Jave 53 Soslie Sy g >

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).
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Table 5- Effect of different levels of shrimp hydrolysates on the elastic parameter in surimi during storage in the refrigerator

sheis Day j,
Elastic 0 3 6 9 12 15
Control wals  0.71+£0.05%  0.66£0.01%*  0.64+0.01P*  0.6120.01A  0.61£0.01°A  0.57+0.01 94
0.5% 0.71£0.0134  0.67+0.01%  0.66+0.02%%  0.62+0.01%  0.62+0.02°A  0.57+0.01°A
1% 0.70£0.05%A  0.68£0.01%  0.65£0.01°A  0.64£0.04*  0.61£0.039%  0.61x0.01%
2% 0.7120.005%  0.7+0.01°®  0.68+0.01°*  0.67+0.01*4  0.61£0.01**  0.61+£0.01%A

P<e/ed) el Caloses glasles 5o s o Kle o Jls e sl 392 5 0das Ol O gt o 3 Soslite S S oy >~

The small letters in each column indicate a significant difference between the means in different treatments (P<0.05).
P<e/ed) el Ciloses gl jlas o b Kl oy ls gme sl 3525 s dasOlis o o 55 Cosline S5 oy >

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).
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Table 2- Effect of different levels of shrimp hydrolysates on surimi's chewing index during storage in the refrigerator

O s kB Day;;,
Chewing
N.MM) 0 3 6 9 12 15
Control.sLs 337.54+0.03 24 295.59+0.02bA 271.43+0.04 A 235.16+0.0494 211.17£0.04 ¢4 185.60+0.01 ™
0.5% 337.41£0.0224  297.38+0.01 b8 276.32+0.01 B 233.62+0.029¢  217.41+0.01 B 183.18+0.04™®
1% 337.67£0.0124  312.63+0.01°C 283.57+0.02 ¢ 247.35+0.04 4 225.78+0.04 <€ 207.65+0.04 ©
2% 337.18+0.02*4  317.56+0.03 P 285.27+0.01< 253.88+0.014P 237.69+0.1 <P 205.39+0.02

(P<e/e0) il Calises (gl jles 53 b, Sls o 13 sre sl 352 5 o0l O st a3 sl S S g >

The small letters in each column indicate a significant difference between the means in different treatments(P <0.05)
(P<e/00) el Cilzies (glajlas 55 LSl oy s e sl 355 0830l o a3 Soslie Sy g >

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).

Jowy 53 SR Dda (b o) 55 Ky SaFLE bl K 5l eel Conty glasd g ks ks glasles 6 Jg

Table 6- Effect of different levels of shrimp hydrolysates on color parameter in surimi during storage in the refrigerator

Day

Treatment 0 3 6 ? 12 15

a*
Control .. 1.62:0.0124 1.57:0.01°A 1.51:0.01¢A 1.42:0.019A 1.36:0.005¢A 1.27:0.01
0.5% 1.64:0.012A 1.56:0.01°A 1.50:0.01¢A 1.42:0.0249A 1.37:0.005¢A 1.23:0.02A
1% 1.64:0.0052A 1.60-0.005 B 1.54:0.01¢<B 1.42:0.019A 1.32:0.02¢B 1.27:0.01
2% 1.62:0.0124 1.58:0.01¢> 1.51:0.01¢A 1.45:0.00598 1.41:0.01¢<C 1.24:0.02A

b*
Control e -5.20:0.0224 -4.63:0.024P -3.61:0.02¢A -3.24:0.0194 -2.4540.03¢A -1.87:0.02
0.5% -5.16=0.012A -4.80:0.01 B° -3.74-0.03¢B -3.34:0.039B -3.05:0.01°¢B -1.72:0.02
1% -5.61:0.012A -5.09:0.01¢® -4.54:0.01¢¢ -4.20:0.0149€ -3.27+0.02¢C -2.244+0.04

aA

2% '105'0;)25 -5.25:0.02Pb -4.67-0.01<P -4.39:0.014P -3.4440.02¢P -2.44:0.05™

. L
Control s 44.64:0.02°4  42.68:0.05%A 40.86:0.02°A  38.42:0.029A  37.18.0.05° 34.45:0.03 %
0.5% 44.56:0.022A 42.7-0.01bB 41.26:0.01¢A 38.51:0.01498 37.43:0.02¢<B 35.25:0.028

dC
1% aA bC cA :0.02<C fC
0) 44.11+0.01 43.27+0.02 42.60:0.005 38.96:0.005 38.22:0.02 36.09:0.02

2% 44.76:0.02°A 43.70:0.02 %P 42.55:0.02¢A 39.12:0.01P4 38.55:0.05¢P 36.54:0.04 0

P<e/ed) el Caloses glajles 5o b Kl oo Lls ore sl 3525 odins OLES Oyt a5 Sosline S sS oy >

The small letters in each column indicate a significant difference between the means in different treatments (P<0.05).
(P<e/e0) il Calises gl jlas o s Kl oy ols me sl 3925 oins OLES Jawe 53 Soslie Sy g >

Different capital letters in each row indicate a significant difference between the means in different treatments (P <0.05).
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Abstract

Background and objectives: Hydrolyzed proteins are obtained by breaking the protein into
peptides via enzymatic or chemical reactions. During the storage, aquatic tissues are affected by
lipid oxidation and protein loss, which is associated with unfavorable smell and taste and affects
the qualitative characteristics of the tissue. So if can keep surimi in refigerated temperature for a
long time by adding a hydrolyzed protein, it can be used to increase the shelf life of this
product. Therefore, this study aimed to investigate the effect of hydrolyzates obtained from
shrimp on chemical, microbial and histological changes of silver carp surimi.

Materials and methods: The silver carp were rinsed with bone-shaped bucket with a 2 mm
cylindrical pore diameter to be milled without bone and washed three times with cold water. At
each time, the volume of water consumed was 4 times the weight of the meat. In the third stage
of washing, 0.2% sodium chloride was added. In the final washing step, after pressing the mince
meat with the hand, put a heavy weight to compress the meat for 10 to 15 minutes until the
water is completely removed. To prepare the shrimp hydrolysates, 250 g captured shrimp from
Hendijan city, then peeled and boiled, were hydrolyzed by the alkaline enzyme. Shrimp
hydrolysates were added to surimi at levels of 0.5, 1 and 2% and control (without Shrimp
hydrolysates). In this study, microbial indice, biochemical indices and texture and color assays
were performed for 15 days at refrigerator temperature.

Results: The results showed that Shrimp hydrolysates had inhibitory effects on microbial
growth, and on none of the days did the microbial load exceed the allowable limit (log cfu/ 10’
g). The amount of microbial load in the treatments on day zero compared to day 15 had a
significant increase (p< 0.05). During the storage, pH increased in all treatments. The amount of
free fatty acids showed a significant difference in time between different treatments (p< 0.05).
The highest value of this index was observed with a significant difference compared to the 15th
day in the control treatment (4.25+ 0.03 %) (p< 0.05). Peroxide levels did not exceed
permissible level (10-20 meq/ kg) in all treatments. In control and 0.5% treatments, the amount
of free fatty acids increased at (0.40+ 0.004%) to (4.25+ 0.03%) at the end of the period, while
in other treatments, this increase was slower. The lowest amount of TBA was measured in 2%
treatment. The highest value of this index was measured on the 15th day in the control treatment
(4.55+ 0.004 mg MAD/ kg). The amount of TVB-N showed a significant difference between
different treatments over time (p< 0.05). The lowest value of this index on day 0 and the highest
value of this index with a significant difference (p< 0.05) compared to day O belonged to the
15th day and control treatment (63.85+ 1.5 mg N/ 100g). Shrimp hydrolysates also affected the
tissue properties of surimi. In the results of the color analysis, the parameters L* and b*
decreased and the parameter a* increased.

*Corresponding author; l.roomiani@yahoo.com
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Conclusion: According to the results, the treatment of 2% shrimp hydrolysates was able to
maintain the silver carp surimi for up to 12 days.

Keywords: Surimi of silver carp, Shrimp hydrolysate, Alkalase, Shelf life, Chemical and
microbial evaluation

¥y



Y



