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application in the processing of crayfish whole balls
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Abstract: Objective:

R S L

For enhancing the flavor characteristics and
nutritional value of crayfish balls, and enriching the diversity of
crayfish processed products. Methods: Determined the process of
preparing the enzymatic hydrolysate from crayfish shell using
compound enzymatic by single-factor and orthogonal array design.
The nutritional quality of crayfish whole balls containing enzyme
hydrolysate lyophilized powder and crayfish meat was analyzed.
Results: The optimum condition for the preparation of crayfish
shells enzymatic hydrolysate solution showed that 1 g crayfish
shells powder with 0.5 mL of lactic acid was pretreated at 60 C
for 40 min. The dosage of compound enzymatic ( papain and
flavor protease mass ratio was 3 : 1) was 5% (mass fraction) ,
the enzymatic hydrolysis temperature was 60 ‘C, time was 4 h,
and solid/liquid ratio was 1 : 100 (g/mL), and the protein
extraction efficiency in the enzymatic hydrolysis was 64.69%.
The content of heavy metals in enzyme hydrolysate lyophilized
powder was in line with the limit of heavy metals in aquatic
products, and contains calcium, magnesium, iron, selenium and
other macro and trace elements required by the human body. Its
composition analysis showed that the enzymatic hydrolysate
which could

lyophilized powder had a certain nutritional value,

increase the fresh flavor of the food and met the safety standards.
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The nutrition and texture analysis of crayfish balls showed that
the crayfish whole balls had high protein content, rich in a variety
of amino acids, comprehensive in nutrition, unique flavor, and
with good viscoelasticity and chewiness. Conclusion: The crayfish
whole balls added with crayfish shell enzyme hydrolysate
lyophilized powder and crayfish meat have a certain nutritional
value, which enriches the variety of crayfish ready-to-eat
products, improves the utilization rate of whole crayfish.

crayfish shell enzymatic

Keywords: compound enzymatic;

hydrolysate; crayfish; nutrient and flavor; processing application
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Table 2 Orthogonal experimental design and results
IRy A B C D  HEARRE/ %
1 1 1 1 1 52.32
2 2 2 1 2 59.98
3 3 3 1 3 58.73
4 1 2 2 3 59.28
5 2 3 2 1 60.55
6 3 1 2 2 55.76
7 1 3 3 2 61.79
8 2 1 3 3 52.71
9 3 2 3 1 58.26
""" B 57797 53.597 57.010 57.043
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Table 3 Basic components of crayfish shell enzyme hydrolysate lyophilized powder

HEA/ % B/ % K/ Y% Pb/(mg -+ kg ') Hg/(mge-kg ') As/(mge+kg ') Cd/(mg-kg ")
20.6240.43 3.86+0.43 32.60+0.15 0.082740.002 0.004 040.000 9 0.25940.012 0.003 7240.000 3
Zn/ Ca/ Mg/ Fe/ Se/ GMP/ IMP/

(mg « kg™ 1) (mg « kg™ 1) (mg « kg (mg « kg™ 1) (mg kg™ 1) (1002mge+ g ') (10 ?mg+ g 1)
6.74+0.54 1.21X10°40.00 1.92X10°40.00 33.50+1.23 1.27+0.24 20.3840.54 29.87+4.67
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Table 4
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Analysis of amino acid composition of crayfish

shell enzyme hydrolysate lyophilized powder %
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Table 5 Texture analysis of crayfish whole balls
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Table 8 Analysis of free amino acids in crayfish

whole balls

X6 NEFNEBRALSEBRARIH
Table 6 Analysis of total amino acids in crayfish
whole balls %
IR HARS &5 HHBR HARS &5 it
RERMR(Asp) 4.37+0.12 | F2a @ le) * 2.0340.06
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Cit.0 1.0940.02 Cis.o 12.114+0.93
Ci6.1n 2.14+0.11 C20,4n6 0.75+0.07
Cis.0 14.46+0.33 Ca0.207 0.74+0.08
Ci7.0 0.36+0.00 Ca0, 1011 1.2140.22
Cis.2u6 26.8941.86 || Czo.0 0.6340.05
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& R (Pro) # 5.150.45  0.0402£0.002 3.0 0.01
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