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Effect of antifreeze on the quality of cooked crawfish

tail meat after freeze-thawed
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Abstract: Objective: The study aimed to improve the storage
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quality of frozen cooked crawfish tail meat. Methods: Crawfish
tail meat were immersed in different proportions of complex

phosphate, trehalose and sorbitol antifreeze agents. The thawing
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loss rate, water content and distribution, water retention, salt-
soluble protein, total thiol content, texture properties of crawfish
tail meat after freeze-thawed were measured, and the
microstructure changes were observed to evaluate the effect of
each antifreeze agent. The antifreeze agent with better effect was
selected as horizontal factor to design orthogonal experiment, so
as to optimize the appropriate recipe of antifreeze agents. Results:
1.5% complex phosphate, 8% trehalose or 10% sorbitol had
better cryoprotective effect; The compound antifreeze agent
group (1% compound phosphate 6% trehalose +6% sorbitol)
had the best cryoprotective effect, and the thawing loss rate was
9.97% under this condition, which was significantly lower than
that of the single antifreeze agent group (15.95%., 17.44%,
16.78%).The combined antifreeze agent group could significantly
improve the binding ability of shrimp meat with water and inhibit
the damage of ice crystals to muscle tissue during the freeze-thaw
process. Conclusion: The combination of antifreeze agents (1%
compound phosphate + 6% trehalose + 6% sorbitol) could
effectively improve the cryoprotective ability of cooked crayfish
tail meat.
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Effects of antifreeze concentration on thawing loss rate of crawfish tail meat
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Figure 2 Effects of antifreeze concentration on moisture content in crawfish tail meat
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Figure 3 Effects of antifreeze concentration on centrifugal water holding capacity of crawfish tail meat
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Figure 4 Effects of antifreeze concentration on hardness, chewiness and springiness of crawfish tail meat
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Effects of antifreeze concentration on salt-soluble protein content in crawfish tail meat

2.6 MEFFMEMTCARESENZMN

HE 6 AT BES B A @éﬁ&%ﬁﬁ%%%%ﬂuiﬂﬁi
T R LG IR R R R AT 5 3 %L}H:TI%,\EP
LN HEAHmRES 1.5 V%MJG’EV]‘(T‘METE’\J S e S
e .0k 28.03,21.93 pmol/g, 1.5% & & @*ﬁaihﬂa
Y ER I M B S B EIC L FLE B A A A, U R A )
B 1.5 %00 5 A B BR R B3 40 ) A BT Ak i AL

R SR TR R B O 5 (L SO0 B S e A A Al

G v E B A e — 2, 8 %6 I R L 10 95 L B
Ho%mEN AR EST ERE, 20k 22,52, 21. 20,

Fh PR 55 W 2 B0 R R 2 RE HE 2% R R
WP B RAE T HR TR RIS ER

15.06 pmol/g, #

— 227
s +/E?@E*f§
w 21 1B p R
E +M§*
=
T 20r
4« %
%g 19F
el
& E 18F
s
é 171
H
|
= 161
2 L L L L L L |
0 2 4 6 8 10

k34
Quality fractions/%
(b) BB
6 ¥4



F&M | Vol.39, No.1

30 = ZLumER
28 —e— LA

i
&4

g)
(3]
[§S)

T

Bt

i
Sulthydryl groups content/
(pmol * g

10 1 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5

k34
Quality fractions/%

(a) HRIHHA

RS BUR T &R DRI R RS R R

O iyt
<~ 287 e IlIAHEREE
§  26F — EHH
=}
s M
<ru§-_ 2+
@?fg 20+
mE 2 18-
Z 16-
7 14t
12
10 Il Il Il Il Il Il J
0 2 4 6 8 10
JR S

A6 RAMREMNTFLERLS TR

Figure 6 Effects of antifreeze concentration on sulfhydryl groups content in crawfish tail meat
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T 7.817 2 3.909  63.680 0.015
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wmE 0123 2 0061 —  —
R4 BWIEXRBHHERT
Table 4 Validation of test results
41 51 fift TR AR R %/ %
Tk T R 14.36+0.61¢
%289 9.86+0.91°
#2380 9+0.5 % AL 9.8140.97°
2 RE 9+ 1% b 9.6041.23°
#2380 9+0.5 % S ALEN +1 % REdE 8.9840.95°

+

NG SR [ 4 7R 2L WL AE A 35 22 57 (P <C0.05)

121



122

ORI

fi

FUHRFI X R 72 AR K 93 9 0 R R R IR AR Y
#
AT SRR LA LB R o B AETE 5 XA 3 Rl

Signal intensity

s 5 R 8 STORAGE TRANSPORTATION &. PRESERVATION

"

>

FEXF L A it B WE 18] 23 00 O Tor s Too Al Toso e T
(10~100 ms) X B 1 & A 5 Ui sl AR 2, iz BE J e JUL 7Y
AP K B RE S Ll B 75 25 WA R L

25583 | 2023 1 A | RAEHM

)

=

.

m,

17

N s 5 \
Sy Sr B |
15 &8 o 1200 &8 o Igr ¥
1 T I 70 & @ §D 0 I L 4;’7 QE En 0 I L I 70
1 100 10 000 o 0.01 1 100 10 000 7 0.01 1 100 10 000
0.1 10 1000 0.1 10 1000 0.1 10 1000
b4 st R] TR A] S FRINR]
Relaxation time/ms Relaxation time/ms Relaxation time/ms
(a) =HA (b) 1.5%E &R (c) 8% ML
b 5 > ' 5
= 4&%‘ 5 = 45@ 5
22 1ot —] 3T, Bl IS,
= eyl e B 2E ¢ 8
L g S eé
- L &< — L NES
ﬂE éa ]2z | 1 70 o ﬂE gn 0 1 1 | 0 Lé
7 0.01 1 100 10 000 @ 0.01 1 100 10 000
0.1 1000 0.1 10 1000
b F st R] LA

Relaxation time/ms

(d) 8%ILIFZL I

Relaxation time/ms
(e) EFRHUAFL(1%E S BmE+
6% BEM-+6% | LI BLHTEE)

B7 ZFRRARENCEEIFI-EEABRIBRBP RS SHAGEL

Figure 7 Changes of water distribution in crawfish tail meat treated with different

antifreeze agents during freeze-thaw process
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Table 5 Changes of water relaxation time and peak area during freeze-thaw process
Ty /ms
21 5
0 1 2 3 4 5
%5 57.2240.00°  49.7740.00°  50.03220.00>  42.0820.00°  45.104-0.00¢  40.6520.00f
HEWME  40.6520.009  43.29420.00°  49.7740.00°  46.6920.00"  28.7540.00°  25.03220.00°
T3 49.7740.00"  49.774£0.00>  46.6940.00°  52.7140.00°  46.6940.00°  45.1040.009
TR /i 49.7740.00>  49.774+0.00>  55.5140.00°  50.03+0.00*  46.69+0.00°  43.5640.009
EWPER  39.2640.00°  31.904+0.00°  30.8140.00¢  32.50+0.00"  29.29+0.007  29.7840.00¢
P/ %
2190
0 1 2 3 4 5
2 H 97.2940.26"  96.954-0.07%  96.674-0.28>  96.002£0.11°  96.0320.16°  95.7940.24°
HAEWEEE  97.4540.13*  97.6940.39*  96.56+£0.41"  95.98+0.40"  93.81£0.39°  82.03+0.464
1 SR 96.674£0.34"  96.7340.30*  96.40220.36""  96.654:0.23"*  96.732:0.26">  96.114:0.33"
1Ly B 96.3440.42%  96.52+0.43"  96.6540.28*  96.7640.30°  96.55+0.28"  95.93+0.29"
BEPIGHER  96.46+0.27°  96.57+0.23*  96.42+0.38*  96.3640.16*  96.19+0.27*  96.2040.39%
4151 Pu
0 1 2 3 4 5
2 0.00220.00° 0.0240.00% 0.00£0.00° 0.0240.00% 1.632£0.09" 0.062420.01%
AWML 0.03+£0.00¢ 0.1040.01¢ 0.25+0.05¢ 0.880.08¢ 3.34+0.59>  16.16+1.49*
2% 0.0340.01% 0.0340.00% 0.05+0.00° 0.38+0.02¢ 0.25+0.01° 0.59+0.09¢
Ll B 0.0440.00° 0.05+0.01¢ 0.09+0.01° 0.3740.02" 0.46+0.04¢ 0.6240.08¢
SWHHEF 0.45+0.13° 0.39+0.03¢ 0.46+0.01¢ 0.49+0.03° 0.56+0.03¢ 0.5740.09°
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Figure 8 SEM images of crawfish tail meat muscle after

freeze-thawed under different treatments
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