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Abstract: To fill the gap in instant crayfish snacks, a ready-to-cat crayfish snack was developed from crayfish tail as the raw ingredient.
Single-factor and orthogonal experiments were performed with sensory scores as indicators to optimize the effects of salt, pepper, chili, chicken
essence, monosodium glutamate, and cooking time on the crayfish snack, and the texture, nutritional value, and flavor of the products were
evaluated. The optimal process and recipe was 2.5% salt, 13.3% pepper, 2.98% chili, 0.66% chicken essence, 0.66% monosodium glutamate,
and 4 min cooking time, resulting in a sensory score of 76.66. The firmness of the crayfish tail was 119.83 g, elasticity was 3.88, cohesiveness
was 0.92, and chewiness was 424.99. The developed crayfish product contained 55.85% moisture, 4.07% ash, 14.91% fat, 18.79% crude protein,
and 3.87% total sugars. The total amino acid content was 155.93 mg/g, of which essential amino acids accounted for approximately 20%, and
their scores were all greater than 1. Unsaturated fatty acids accounted for approximately 83% of total fatty acids. The free amino acid content
was 2.53 mg/g, of which sweet and umami amino acids accounted for approximately 80%. The total nucleotide content was 71.28 mg/100 g, of
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which the content of inosinic acid was the highest at 58.13 mg/100 g, with the umami intensity of 0.29 g MSG/100 g. Therefore, the formulated

ready-to-eat crayfish snack is rich in nutrients and flavor components and has favorable elasticity, firmness, and chewiness.

K ey words: ready-to-cat crayfish snack; process optimization; sensory quality; nutritional flavor; texture analysis
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Table 1 Orthogonal experimental factorsand level table of crayfish ready-to-eat snack food

A&
el AR EHEBIE%) BERRHERIINE/%)  COSHEHRIERIE/%)  D(E %) 8T 8] /min)
1 15 13.3+2.64 0+0 2
2 2 13.3+2.98 0.33+0.33 4
3 25 15+2.98 0.66+0.66 6
2 I\HATEIRIAARREBIFMRE
Table 2 Sensory evaluation criteria for crayfish ready-to-eat snack food
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Fig.1 Effect of salt addition on crayfish ready-to-eat snack food
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Fig.3 Effect of monosodium glutamate and chicken essence on
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Table 3 Orthogonal experimental results of crayfish

ready-to-eat snack food
K5 A B C D REIH

1 1 1 1 1 63.30
2 1 2 2 2 65.70
3 1 3 3 3 63.30
4 2 1 2 3 62.30
5 2 2 3 1 62.40
6 2 3 1 2 63.70
7 3 1 3 2 68.00
8 3 2 1 3 65.80
9 3 3 2 1 65.00

K1 64.10 6453 06427 63.57

K2 62.80 64.63 6433 65.80

K3 66.27 64.00 6457 63.80

R 347 063 030 223

23 MR

R4 NRATED KA R A
Table 4 Textural propertiesof crayfish ready-to-eat snack food
A AR HE /g a3 MR PR
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AR 119.83+1.61 3.88+2.74 0.92+0.11 424.99+2.91
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Table 5 Basic nutrition of crayfish ready-to-eat snack food

BN Ko
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AF/%  55.85+0.09 4.07+0.29

18.79+0.21

14.91+0.60 3.87+0.33  2.51+0.30
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DB AR MRS (Amino Acid Score,
AAS) >1, VUL FEIERISE LR, ML
SR AR, B 7 AR, N RERE R
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Table 6 Amino acids composition of crayfish ready-to-eat snack

food
FARER ®3tEF/(mg/g) ABXTEE/Y%
RAZF (Asp) 8.94+0.52 5.73+0.08
52 B (Glu) 13.77+0.82 8.84+0.11
2 2@ (Ser) 3.7020.27 2.37+0.00
AHRIL (Arg) 7.22+0.55 4.63+0.03
HEE (Gly) 35.35+2.43 22.67+0.06
A2 B (Thr) 3.50+0.22 2.25+0.02
FHEER (Pro) 2.80+0.13 1.80+0.05
RAER (Ala) 42.62+2.98 27.33£0.05
HEP (Val) 4.00+0.02 2.57+£0.04
T A (Met) 0.22+0.06 0.14+0.03
FRLEER (Cys) 0.19+0.02 0.12+0.01
Fm R (le) 3.92+0.29 2.51+0.01
T2 B (Leu) 6.27+0.44 4.020.00
&2 (Tip) 1.02+0.04 0.66+0.08
KAEEL (Phe) 3.07+0.89 1.94+0.46
408 # (His) 6.78+0.43 4.35+0.04
BEFL (Lys) 8.75+0.67 5.61+0.03
BAREA (Tyr) 3.83+0.21 2.46+0.05
BABEE 155.93+11.10 100.00

L FARER 30.75+2.75 19.69+0.38

A Had et o RREA Thr Val. Met. Ile.
Leu. Trp. Phe. Lys #9&Fn.
xR 7 NEIEIRAAE R E AT
Table 7 Grade of essential amino acidsfor crayfish ready-to-eat

snack food

FULE RIBR RABREeT HHAL i
4 ¥/(mgg) /(mg/g Zak) (mgg&ali) /AAS

Thr 3.50 18.62 34 55
Val 4.00 21.30 35 61
Met+Cys 0.40 2.14 25 9
Ile 392 20.86 28 75
Leu 6.27 33.39 66 51
Phet+Tyr 6.90 36.71 63 58
Lys 8.75 46.55 58 80
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243 JEWERSAHT ANRAFRI AR A A 11 R (% 8),
% 8 NEATEIA KRR RESEER ST HFEIAI GBS (Saturated Fatty Acid, SFA) 4 Fib,
Table 8 Fatty acidsin crayfish ready-to-eat snack food FAN AT R (Monounsaturated Fatty Acid, MUFA )
g I BR ABXF /% 3. ZAMAIEIIR (Polyunsaturated Fatty Acid,
C16:1n-7 0.97+0.06 PUFA) 4 ., % SFA. MUFA. PUFA (K& & 51N
C16:0 9.28+0.14 16.52%- 27.89%- 55.59%, Sl in TN jgdF
C18:2n-6 52.96+2.11 FALE®, ARER 5 /N REF P PUFA AR S B .
C18:1n-9 26.54+2.36 SFA &8 i AR C16:0 (9.28%). MUFA 7
C18:3n-3 0.85+0.04 R E R C18:1n-9 (26.54%). PUFA & &
C18:0 5.58+0.12 fre w-6 ZAFTIMER C18:2n-6 (52.96%), A
C20:4n-6 0.8540.03 T AR (C20:4n-6). PUFA WP lEERIfE 4=
€20:5n-3 0.93+0.07 VUIER, & ANRTGIEE G, (B S AR AR AN T a8l
C20:1n-11 0.58+0.01 R TERERTR, A AR RERE A, FEA it A i e
C20:0 0.7620.04 FH v = Ee oo,
C22:0 0.89+0.04
Y SFA 16.52+0.33 2.5 RARZAT
YMUFA 27.89+2.06 251 B RO
>PUFA 55.59+2.05

R 9 NRATEIEIRA B i RERR S
Table 9 Analysis of free amino acids of crayfish ready-to-eat snack food

BRI 23t 4F/(mg/g) AR EE /Y% kil FA/(mg/g) TAV
RARE (Asp) 0.16+0.02 6.20+0.48 1.0 0.16
A28 (Glu) 0.02:£0.00 0.90:£0.00 0.3 0.08
L 2B (Ser) 0.08+0.01 3.33+0.07 1.5 0.06
HEBR (Arg) 0.24+0.01 9.46+0.26 0.5 0.48
H A (Gly) 0.68+0.03 26.93+0.14 13 0.52
7B (Thr) 0.02:£0.00 0.92+0.01 2.6 0.01
Pt £ (Pro) 0.08+0.00 3.33+0.08 3.0 0.03
AAE (Ala) 0.99::0.03 39.25+0.38 0.6 1.65
4B (Val) 0.00+0.00 0.13+0.01 0.4 0.01
AR (Met) 0.06+0.00 2.27+0.05 0.3 0.20
EAF (Cys) 0.01+0.00 0.57+0.01 / /
SRR (le) 0.02+0.00 0.810.01 0.9 0.02
Z &2 (Leu) 0.03+0.00 1.22+0.03 1.9 0.02
&2 (Trp) 0.000.00 0.17+0.00 / /
RAEF (Phe) 0.01£0.00 0.56+0.01 0.9 0.01
LA (His) 0.04+0.00 1.72+0.01 0.2 0.22
HAFL (Lys) 0.02+0.00 0.73+0.01 0.5 0.04
B& R (Tyr) 0.0420.00 1.48+0.11 / /
B B BB 2.53+0.10 100.00 / /
HAZRILER 1.87+0.07 73.77+0.28 / /
Stk RIALBR 0.18+0.02 7.10+£0.48 / /

i FemA TR AT ARE B R BAL. SRR Asp F= Glu; #PREILERY Ser. Gly. Thr. Pro. Ala.
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N BT AR PR £ o S R XU B 4 U 5
AEMFELEEINR 9, IFEAEROLEGTEN
2.53 mg/g, BFIREFEIR G BN 0.18 mg/g, 1 7.10%;
TR AR S BN 1.87 mg/g, & 73.77%. SHHRERIE
FRTENF B R LR S T LUAROK, BB R /N Rl
R AR £ A R, b Ala % Gly o E s,
H Ala FIWRIEEEE(H (Taste Activity Value, TAV) K
THBME, wEARE TR Ala o] T-& B0 2L
IR 7 S e 25 b R RN Gly WHA)TE
REWITE AT VWU 2545 4 B e, o
T NARTET S S T LA 2240 S RE R+
DFH . SIS L™, R
(/N el S B S IR S AR ZE AN, (HE B
B e, Ui BH/N IR IR £ b UARAEAep /N e

BT, HARCLEIN TR RN BRIk 2 — e B

252 ERBEEBHOAT

B 1SR, A RS B BRI
W 10 fow, ANRIFEIERIN G 5 R S R
71.28 mg/100 g, H:H GMP & &4 3.77 mg/100 g. AMP
8N 3.46 mg/100 g« IMP &4 58.13 mg/100 g.
GMP.IMP. AMP FJEEBRBIE 73714 12.5.25.0.50.0.
GMP #] H T-H#3 . AR = . IMP 230 R 1)
fif fa RS, Rl B AR, e R R
IMP ] TAV {H>1, #RRHSE S T /NRIRR RN &
i (R BEIAR S 1R, v LA /N e BB AR PR £ i o
IMP & &5 m, KRBT, WATRES N T L Z ke

XSRS 5% BRI 5 HAEER R & 5,
PR AT S A 10 £, B — @RISR EH, AIk%E
R EIE™ . A /25 IMP. GMP 1% 1:1 IR A1
FHH RS EE 3 IR T 8 il 30 £ ihAh, Eimk
RLE R P DASEDRAIIR . PRI 5L, o s 2
Ry TERRL BEBR. HERRSER R R,
& 10 NRATEIRIKA B RERZEIR T
Table 10 Analysis of nucleotides of crayfish ready-to-eat snack

food
o i IR
A /(niﬁ(% g) /(mﬁgﬁw \ o
GMP  3.77+0.64 12.5 0.30
AMP  3.46+0.14 50.0 0.07
IMP  58.13+345 25.0 2.33
CMP  592+1.28 / /
EE 71.28+0.59 / /

E A TR AT RE R B SR S
2.53 ERIREHT

EERBREE(E (EUC) W] LLFRIR B R R )50 (1)
T, FSRITN &M ek GRS . EUC {H2487E
100 g THFH, FWKE (MSG) MI& s RkEn 2
VIR PSR . R 1 ATAL, N RERRIE R
EUC 15 0.29 g MSG/100 g, E 100 g /M IzdFEIFrfAk
WA T 0.29 g MORSTRBLIEERE . 5Tk il in
LRI R R, PR PR S PR /N AR B B A
AR, ANIREREIN TS AR T — & 1 E S k.

=11 N EAREIR KA R REERSRE AT
Table 11 Analysis of umami intensity of crayfish ready-to-eat snack food

S Asp/ Glw/ GMP/ IMP/ AMP/ EUC/
(107 g/100g)  (102g/100g) (10%g100g) (10°g/100g) (10°g/100g) (g MSG/100 g)
oS R EFBP AR IR A T 1.57 0.23 0.38 5.81 0.35 0.29

3 Zhig

I BRI FNIERS IR, S5 VPR B B R
€ /NP ARIN B b B T2 T AR
UFERERL, ZRESEOT, WINEER 2.5%. B
13.3%. ML 2.98%- BEFH 0.66%- F9HE 0.66% K
H 17.39%- UKHE 3.33%. 7K 166.68%- & 0.5%- A4t
2.67%- FRA 2.33%. Xk 2% CNEAE 7.04% FEKZ
25% ML 13.3% FEM 3% B 12.5% HLH 8.97% )
Al 4 min. AL T 27 I TR/ RS R B AR IA
BRI RS S AR A R I g
PERHLRES, HEA/PNREIRRAA A, RERR

SR A FA & I T 2R SH AR T
FIREM ROy E L, AL EM R RA RS
B Xo

EIRITIH 3T, NIRRT BRI B i e A R
s BAERINRTE A, B 20% M NE DT R IER
HEWTIR R AN R IR & B, B 0R s WUk
BT, AR SR A 2 ORI HIR N,
BHEERT o 127 W B ARk, SR RTE, B
R RYME. AB TN R AR I B db KT
RGBSR, BT UME. ANREREI &
IR B AR BEgTIESE, AT RIS, (2 SR
ARG A H R I ek ) B AT 32— P I
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