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Abstract: The effect of modified atmosphere packaging combined with electron beam irradiation on the quality of frozen mussel meat
was analyzed using mussel meat in a control check group (CK), modified atmosphere packaging group (MAP), electron beam irradiation group
(EB), and modified atmosphere packaging combined with electron beam irradiation group (MAP+EB). Mussel meat quality was
comprehensively evaluated by measuring the texture, color, volatile flavor substances, and fatty acid composition indicators at the initial stage of
frozen storage and the end of shelf life. The results showed that the firmness and chewiness of the mussel meat decreased after electron beam
irradiation, but the influence of microbial reproduction on the texture of mussel meat was delayed. No significant difference was observed in the
color difference of the mussel meat among groups at the initial stage of frozen storage (P>0.05). At the end of shelf life, electron beam
irradiation affected the mussel meat; the L* values of the EB group and MAP+EB group decreased and the b* value increased. At the initial
stage of frozen storage, there were 8, 17, 16, and 19 types of volatile flavor substances in mussel meat of the CK, MAP, EB and MAP+EB
groups, respectively, indicating that modified atmosphere packaging and electron beam irradiation significantly increased the types of volatile
flavor substances present (P<0.05); the total aldehyde and ketone contents also increased, whereas the total content of hydrocarbons and
alcohols decreased; however, the differences were not significant (P>0.05). The relative total contents of fatty acids in the mussel meat were
49.55%, 49.64%, 49.61%, and 49.90% in the CK, MAP, EB, and MAP+EB groups, respectively, with no significant differences (P>0.05).
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In summary, modified atmosphere packaging combined with electron beam irradiation had no obvious adverse effects on the storage quality of

frozen mussel meat, and is suitable for the preservation of mussel meat.
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Table 3 Relative contents of volatile flavor substances at the initial point of mussel meat in different preservation groups
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Table 4 Relative contents of volatile flavor compounds in mussel meat of different preservation groups at the end of shelf life
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Table 5 Relative fatty acid content of mussel meat in different preservation groups at the initial point

X AT A-E /%
A8 BR A& B 18] /min
CK 4 MAP £8 EB 4 MAP+EB 21
AZHABL 9.99 8.0740.02* 85040.02* 7.5740.02%  7.2440.02°
HESEL 12.42 4.424002* 5374001 4.0740.03*  3.3540.01
T FRBR 17.82 1.0540.03° 05440.01° 1544001  1.2340.02°
AR 7.85 0.6620.02° 1.4040.05° 1.1740.03°  1.7940.02%
e A=D1y 14.33 5.0340.01° 4.7040.02° 5.8940.04°  6.9040.03
B9 AN\BR M B 12.17 8.2640.05° 7.8040.03° 8.1240.03*°  8.5640.02°
Bl V5 &R 1 14.45 6.2340.05° 55840.04% 4.8140.03°  4.5240.01°
B SHER 17.34 5.1540.08% 4.5440.02° 51240.02®  6.1740.0°1
fle [ B2 15.55 - - 25340.02°  0.9440.02°
F AR Bk — P B 11.25 1.640.0°  0.93#0.02° 1.0340.02°  0.8340.01°
4,8,12-= F K+ = BER 8.38 1.4440.02° 1.3320.02® 0.7540.04°  0.8140.01°
1+ 17.75 1.1240.02°  1.8840.03 b 0.9240.01°
15-F L+ ms 10.68 1.3440.01° 1.8340.02% 1.7740.03%  2.3440.02°
14-F A+ AIREL 9.56 0.7240.01° 1.1040.04% 1.0240.02*  1.9140.02°
13-methyl tetradecanal 9.49 1.45340.01*  0.8820.04° 1.1640.02* -
10-+ AL MR 13.40 0.7340.01° 0.6340.02*° 0.7840.01*  0.7940.03
JIR-10-B M5 BR 10.41 0.9540.01*  1.440.01° 12040.01*°  1.6140.02°
JIRi-7,10,13,16 =+ =% 9 ki BL 17.43 1.3440.01°  1.2440.01° 1.0740.02° -
< 6 TREIREHAHATESRILHIR S RERER AT S =

Table 6 Relative fatty acid content of mussel meat at end point of shelf life in different preservation groups

. /7 AARTAE /%
g o BR &G BF 18] /min
CK 1 MAP 41 EB1  MAP+EB 41

AZARER T BY 10.30 1.3740.01%° 1.244001° 1.8740.03  1.2440.02
AzARER 9.99 7.3240.03° 6.34400° 6.8940.05°  6.2940.05°
RS RR LB 13.31 0.3740.01° 06320.01° 0.7040.04°  0.5440.03
PR 7.85 0.5440.01° 0.6440.01° 0.6840.02° 0.9140.03°
T VIR 14.33 5.1440.02° 4.6640.01° 4532004  5.0440.03
B9+ N 1217 8.0640.01° 74003  7.0240.04°  7.4740.05%
= BE M 14.45 40140.02° 45040.02° 2.7740.08°  3.9240.02°
fB B A2 15.55 - 04940.02° 1.7340.02°  1.2440.05°
A Ay = WA 11.25 1.444003% 1.1340.02° 1.0340.05%  0.9540.04°
4,812-= i+ = 2K 8.38 0.9540.01° 0.9040.02° 1.2140.05°  0.9140.02°
1+ 8 17.75 12240.03% 1.2440.04° 1754006°  0.9140.03°
15- 9 £+ ok lh 10.68 1.0040.050 1.1040.02° 1.2140.05%  1.3740.04°
13-methy! tetradecanal 9.49 1.0840.02° 1.7140.04° 1.324001*° 1.1940.02°
IR-11-—+ KB 14.92 7.754001° 7.7640.02° 7.8310.07°  6.0040.06°
10-+ /LB M s 134 0.9540.01° 0.3240.04° 0.3720.05° 0.5940.07
1,4,8-Dodecatriene, (E,E,E) 11.91 1.73400% 1.9530.05° 1644004  2.4840.06%
IR-10-B5 H5 B2 10.41 0.8240.02° 0.6740.03% 09840.03°  1.0540.05°
JI-7,10,13,16 —+ — 8 vt Bh 17.43 1.0240.01° 0974008 1.0520.04%° 0.9140.02%
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