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ABSTRACT: Objective To prepare compound condiment derived from boiled crayfish liquid and analyze its
flavor components. Methods The compound condiment of boiled crayfish liquid was prepared with boiled liquid
after crayfish processing as raw material, and the nutrition and flavor of the condiment were analyzed. The processing

formula was optimized by single factor and orthogonal test with sensory score as index. Results The highest
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sensory score was obtained by adding 2.0% salt, 2.5% monosodium glutamate, 15.0% sugar and 0.8% citric acid into

the boiled crayfish liquid after Maillard reaction. Compound condiment was reddish brown, rich crayfish flavor, no

bad smell, taste salty and uniform distribution. The 100 g compound condiment contained energy 876 klJ,

carbohydrate 48 g, protein 4 g, 0 fat, and sodium 886 mg. The content of total free amino acid was 7.48 mg/g,

which contained 37.3% sweet and umami amino acids. Inosinc acid content was the highest (26.35 mg/100 g) in

the nucleotides, and its taste activity value was greater than 1. The equivalent umami concentration value was

0.70 g MSG/100 g. There were 22 kinds of volatile components in the condiment, including alkanes (7), acids (7),

aromatics (2), ketones (2), alcohols (1), esters (1), pyrroles (1) and pyrazines (1). Conclusion The compound

condiment of boiled crayfish liquid has unique flavor, which can provide reference for high value utilization of

crayfish by-products.
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Table 1 Orthogonal experimental design table of compound
condiment derived from crayfish boiled liquid
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Table 2  Sensory evaluation criteria for compound condiment derived from crayfish boiled liquid
BE VS
i H
81~100 43 61~80 43 41~60 43 0~40 43

FERES L, SN W, LR R Pt SEPERGIR ER A, TR
AR HRFVRAR, oA R HRFFBOMAR, O AR A UK, oA RAR HRARSEIR, oA RAK
(LS R, SR8 BEDRELF, HRRAlIE BEOREOR . BOA TR BOA BERE AT S0k
Iz Bo1oAi, TRy O3], TR SIS, AR IIAAIL], AR




234 B dn 2 4 R R I A 4R

F 14

1.3.10 E=kBFEBn

A GB 5413.40—2016 & hh & 4R 5 bnife 2240 )L
AR AL TR R A ) T VBN 8 1 X A 7 i
HA) S R AZ R i T
13,11 ##eRigEiHE

MRS 24 0 e m W 2S EELR Y SUIR & B R AR R AR
A I 55 FEF A 24 F R 4E (monosodium  glutamate, MSG)[Y &,
BT AT R 0 5 4 S RN LA PRI B L, AT B
JIT 2 I 0 5 A R e A S A 0 A R AN (R ) IV I
fgd 3R B /N (P R = X

EUC=Zaibi+1218(2aibi)(Zajbj) 2)

Hv: EUC (equivalent umami concentration) kA% 24 (g
MSG/100 g); a; ff DR ZHEPR & 4t (/100 g); b, ff R LR
HAXEF MSG [ R H(Asp 4 0.077, Glu 4y 1); a;
AT IR & i (/100 g); by ST BRAEXT T IMP ) Bk
ZHEAMP N 1, GMP 4 2.3, AMP }y 0.18); 1218 &3
l(@ik-2 8
14 HIEAE

KR Excel 2016 BAF20, SEBaalh R EI(EE
SRR E R 2E B FOR . [ SPSS 16.0 Ffh k17
% J5 7% 43 ¥ (one-way analysis of variance, ANOVA),
P<0.05 Rk ZE R RH .

2 HER5SH

2.1 BRERRFIULHER
211 R A A AR RIT KA R R TR0 Bh
LR AU AMTRE £ AN AT sk A B R A, T LR
NSRS B ) B oY, R B A A, JE—Fh
FPEB JCHLER AR R IRIE, I8 A £ REIK T A I IR A e
Wk, HLAEAS IRt A S RN R IR KB
PAEH R E PR I 1 PR, @ RN, B
AR AR E I, BOE PR L B s B

B PRI N 4.0%0F, BETEOME A B R 4 (69.25 43),

T AT AR PR A3 k0 5 P A (A5 R e, R A XU
InE A HEEh A R, AR R, S R R
ai ORI, fEN B B AR, R AT, A
WRANGEAE A R, ASTRIWR by Bl B R R R 3 A 4.0%
2,12 oRARAT EAR DRI KA AR BB R SRR

RN 19 5 SR AT RN, A RS R b
0 BE IR, T B ARORS N e R — S PR B AR A b i
JEUR) ORGSR AR 7 S BT PR A3 I SR G ] 2 TR,
TE—EJEH A, BEHE RS B B S, S PP S 8
SIS FEAR RS, TERRS & 508 2.0%0, O TPME
R II(68.75 41), X ] RE ST 4 RA A A ) SR (A
YR BTS2 SR, AR 5 XU S I AN B (H2Y

RS P e N LR R, 2 HLA B A XUR, fi
YR AR B TER L BUIBOCR, T2 MoRs & i AR, I
BEDRANT, 2 iz b 1 PR — i, R, b T A
TR A 10 PR AT, B OS5 1 2.0% A iR AR

80

60

REES

50

1 1 1 1 J

60 80 10.0 12.0 14.0
B R%

Ve RR/NG PR 2% B 13 (P<0.05), FI.

P R 5245 B /N MR K R Aok

B S IR (n=3)
Fig.l Effects of adding amount of salt on sensory scores of

compound condiment derived from crayfish boiled liquid (n=3)
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Fig.2 Effects of adding amount of monosodium glutamate on

sensory scores of compound condiment derived from crayfish
boiled liquid (n=3)
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Fig.3 Effects of adding amount of sugar on sensory scores of
compound condiment derived from crayfish boiled liquid (n=3)
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Fig.4 Effects of adding amount of citric acid on sensory scores of
compound condiment derived from crayfish boiled liquid (n=3)
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Table 3 Orthogonal test results of compound condiment
derived from crayfish boiled liquid

B e A B C D E PR
1 1 1 1 1 80.75
2 1 2 2 2 78.00
3 1 3 3 3 86.00
4 2 1 2 3 79.00
5 2 2 3 1 79.50
6 2 3 1 2 76.00
7 3 1 3 2 67.25
8 3 2 1 3 74.00
9 3 3 2 1 72.00
K 81.58 75.67 76.92 77.42
K, 78.17 77.17 76.33 73.75
Ky 71.08 78.00 77.58 79.67
R 10.50 2.33 1.25 5.92
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#4 EEBUNEIOKERAKRE E S BTN ELE R (mg/kg)

Table 4 Heavy metal contaminant determination results of
compound condiment derived from crayfish boiled liquid (mg/kg)

ELRBISYEY Rl E T o4 P
#(Cr) 0.0894 <2.0
FA(Cd) 0.0342 <0.5
4 (Pb) 0.0187 <0.5
fili(As) A <0.5
K (Hg) A <0.5

x5 BEARNEIFKBRBEWEREFRR SR
Table 5 Nutrition information of compound condiment
derived from crayfish boiled liquid

0 H 100 g NRV/%
g 876 kJ 10
EHEN 4¢g 6
Kb & 48 g 16
i 0g 0
il 886 mg 44
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Table 6 Volatile components identified in compound condiment derived from crayfish boiled liquid

5 R EE/min 5 R 4 AR 5 /% TR A
Bk (7)
1 10.91 pRGE = 2.79+2.03 oA et
2 11.66 +—k 1.06+1.50 SR
3 13.12 b7 Rt 1.05+1.48 BRI
4 13.25 + 1.61£1.52 BRI
5 14.34 + =4k 1.4742.08 B fe kR
6 14.71 + s 1.61+1.48 B fe kR
7 17.22 S v 1.18+1.67 TRl A
At 10.77
F225(7)
8 14.16 T2 0.59+0.84 FRRA R
9 15.52 9-Z& IR 17.56+3.61 WA BRI . Wi, TR, AR
10 15.67 S 17.60+4.35 BWIERIMAE . A
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R 6(4)
5 AR EA]/min 5 RV B HART 5 5 /% JRUH i
11 15.688 3-B IR 1.01+1.43 /
12 15.89 +—kilk 9.19+2.00 EER )
13 16.83 R 0.68+0.96 KRR A R
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AR TAV HR T 1, X7 U S vk, 42m
FAT A, AT ARG SR AR S AR, T L — R b
FERR, XHTEA LR SR B LB T G AR N
UK E RO P s R & R, gk F s
AR A X B RAT 25 1 TR R AL
2.5.3  ARIFL M RAM R B R BT

SR RS AMP, GMP Hl IMP 45, bR 5 Y
& GMP A1 IMP, EfIREEREEH L MSG &, HikiZ
AMP, ELAEARVER I, {CEAT R B A Sk, IR
" 100 mg/100 mL B, JCEBRZEHREAL . EEERZEEHINR;
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Bk, AT S AMP P EEAIR, MURIER. AMP 5
IMP A PRI, ZEAR IMP YR EEAFTER A5 T, AMP tLEE
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254 SERIRE AT
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Table 7 Analysis of free amino acids in compound condiment derived from crayfish boiled liquid

=X~y #i 4t B/ (mg/g) AR /% Wil B {E Y (mg/g) TAV

KA PR (Asp) 0.36+0.02 4.87+0.34 1.0 0.36
AR (Glu) 0.15+0.06 2.03+0.69 0.3 0.50
2254 R (Ser) 0.13£0.04 1.67+£0.41 1.5 0.09
TH 2R (Arg) 0.200.03 2.65+0.28 0.5 0.40
H4&#2(Gly) 0.39+0.03 5.17+0.29 13 0.30
J 3R (Thr) 1.31£0.04 17.54+0.76 2.6 0.50
Jifi & 2 (Pro) 0.27+0.08 3.60+0.95 3.0 0.09
AR (Ala) 0.18+0.03 2.41£0.38 0.6 0.30
45124 R (Val) 0.10+0.03 1.37+0.35 0.4 0.25
R (Met) 0.19+0.05 2.48+0.59 0.3 0.08

LR (Cys) 0.32+0.07 4.28+0.89 / /
FEE R (1le) 0.10+0.03 1.30+0.31 0.9 0.11
L4 R (Leu) 0.39+0.02 5.26+0.23 1.9 0.21
854 R (Trp) 0.15+0.03 1.97+0.29 0.9 0.17

RN Z IR (Phe) 0.10+0.03 1.28+0.39 0.9 0.11
21 Z R (His) 2.49+0.18 33.41+3.41 0.2 12.45
i 208 (Lys) 0.11+0.03 1.45+0.35 0.5 0.22
i 2 1% (Tyr) 0.54+0.05 7.27+0.85 2.6 0.20

SR AR 7.48+0.25 100.00 / /

T itk IR 2.28+0.17 30.39+1.25 / /

T PR IR 0.52+0.05 6.90+0.40 / /

TE: AR AR A B RIS T EUE; = SR SERR ) Asp il Glu; X #IWREIAERR A Ser, Gly., Thr, Ala, Pro; WRIE3 ¥ B (taste activity value, TAV).

*8

£ A BRI KB R ERK 2R AZ TN E LS R

Table 8 Determination results of flavor nucleotide in compound
condiment derived from crayfish boiled liquid

RLR
*ﬁ*@f Prit(mg/100g)  PREFIE™ *Y(mg/100g)  TAV
GMP 1.47£0.73 125 0.12
IMP 26.35+2.98 25.0 1.05
AMP 6.17+0.82 50.0 0.12
3 &
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