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Effect of Gamma Radiation on Quality of Imitation Crab Meat
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Abstract
Irradiation at 0.5, 1.0 and 1.5 kGy of some commercial imitation crab meats with non-vacuum packaging
reduced the total viable count by 1-2 log cycles, while coliform and Staphylococcus aureus were eliminated by 1.5
kGy gamma radiation. Although TBA number of 1 and 1.5 kGy irradiated samples increased significantly, but the
sensory evaluation did not show any significant differences compared with the controls. Radiation dosage of 1.5 kGy

appeared to be sufficient for improving bacterial quality and eliminating coliform and Staphylococcus aureus.

Keywords : Imitation crab , Gamma radiation, Pathogens , Sensory evaluation , Thiobarbituric acid
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Table 1 Effect of gamma radiation on bacterial, chemical and physical quality of imitation

crab meat in 2 types of packaging.

Analysis Vacuum packed Non-vacuum packed
(2 replications) (3 replications)
( Unit) Doses (kGy) Doses (kGy)
0 0.5 1.0 1.5 0 0.5 1.0 1.5
BACTERIAL QUALITY
Mesophiles (CFU/g) 475 | <10 | <10 | <10 | 217 | <10 | <10 | <10
Psychrotrophs (CFU/g) <10 <10 <10 <10 <10 <10 <10 <10
Lactobacillus spp. (CFU/g) <10 <10 <10 <10 <10 <10 <10 <10
Coliforms (MPN /g) <03 | <03 | <03 | <03 ]|<03|<03]|<03]<03
Escherichia coli  (MPN /g) <03 ] <03 | <03 | <03 | <03 | <03 | <03 ]| <03
S. aureus (MPN /g) <03 ]| <03 | <03 | <03 | <03 [ <03 | <03 ] <03
Vibrio choleraec~ (MPN /g) <03 ]| <03 | <03 | <03 | <03 | <03 | <03 ] <03
Salmonella spp. Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | Abs.
CHEMICAL QUALITY
TBA number (mg/kg sample)” 0.18 0.18 0.28 0.34 0.27 0.37 0.38 0.46
TVBN (% mg) "™ 448 | 448 | 448 | 448 | 477 | 477 | 477 | 477
TMA (%mg) ND. | ND. | ND. | ND. | ND. | ND. | ND. | N.D.
Moisture content (% )" 709 | 722 | 713 | 709 | 70.7 | 708 | 713 | 71.1
pH " 664 | 673 | 676 | 680 | 681 | 678 | 6.78 | 6.78
PHYSICAL QUALITY
Texture strength ( N/mm )" 132 | 122 | 126 | 1.09 | 191 | 199 | 191 | 1.83
Color Hunter ,L (on white side) ™ 71.8 | 724 | 727 | 73.7 | 709 | 70.7 | 69.5 | 69.0
Color Hunter ,a (on white side)” -120 | -1.33 | -1.50 | -1.58 | -1.13 | -1.29 | -1.18 | -1.14
Color Hunter , b (on white side) " 554 | 528 | 526 | 536 | 486 | 455 | 432 | 434
Color Hunter , L (on red side) ™ 442 | 437 | 452 | 46.0 | 450 | 436 | 434 | 43.8
Color Hunter ,a (on red side) ™ 32.76 | 34.38 | 33.03 | 32.70| 29.72 | 30.73 | 30.32 | 30.32
Color Hunter , b (on red side) ™ 13.31 | 13.84 | 13.49 | 13.31| 18.25 | 17.93 | 17.99 | 18.00
SENSORY QUALITY *
Color 745 | 750 | 7.55 | 7.40 | 737 | 740 | 747 | 7.30
Odor " 705 | 7.15 | 695 | 685 | 723 | 747 | 747 | 7.57
Taste 730 | 745 | 7.10 | 695 | 743 | 753 | 7.63 | 71.63
Texture ™ 695 | 715 | 7.10 | 670 | 7.27 | 737 | 747 | 7.60
Overall appearance” 7.00 | 735 | 725 | 7.00 | 737 | 743 | 7.53 | 7.57

N.D. Non-detectable

Abs. Absent in 25 g of sample
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ns Statistical analysis of all treatments in each package are not significantly different (p>0.05)

# Score 6-9 = Like Score 5 = Like and/or dislike Score 1-4 = Dislike
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Table 2 Effect of gamma radiation on bacterial , physical and chemical quality of 4 brand

names of imitation crab meat in non-vacuum packaging.

Analysis ( Unit ) Doses (kGy)

(2 replications per brand name = 8 lots) 0 0.5 1.0 1.5
BACTERIAL QUALITY *
Mesophiles (CFU/g) <10-1750 <10-110 <10-10 <10
Psychrotrophs (CFU/g) <10-58000 | <10-4450 | <10-410 <10-30
Lactobacillus spp. (CFU/g) <10 <10 <10 <10
Coliforms (MPN /g) N.D.-93 N.D. N.D. N.D.
Eschericher coli (MPN/g) N.D. N.D. N.D. N.D.
Staphylococcus aureus ~ (MPN /g ) N.D.- 0.3 N.D. N.D. N.D.
Vibrio cholerae (MPN/g) N.D. N.D. N.D. N.D.
Salmonella spp. (in 25 g sample ) Absent Absent Absent Absent
CHEMICAL QUALITY
TBA acid number (mg/kg sample ) 0.19" 0.277 0.4 0.70
Total volatile base nitrogen (% mg TVBN ) ™ 4.48 4.48 4.48 4.48
Trimethylamine (% mg TMA ) N.D. N.D. N.D. N.D.
Moisture content (%)™ 71.76 71.79 71.72 71.87
pH 6.84 7.03 6.95 6.98
PHYSICAL QUALITY "
Color Hunter , L (on white side) ™ 74.41 73.29 73.01 73.45
Color Hunter ,a (on white side) ™ -1.51 -1.61 -1.59 -1.57
Color Hunter , b (on white side) 711 6.86" 6.77" 6.84"
Color Hunter , L (on red side)™ 47.60 47.55 47.86 47.83
Color Hunter , a (on red side) ™ 32.84 32.05 31.55 32.38
Color Hunter , b (on red side) ™ 19.28 19.10 19.02 19.15
SENSORY QUALITY (10 panelists)*""
Color ™ 7.74 7.85 7.83 7.81
Odor ™ 7.46 7.60 7.56 7.54
Taste 7.53 7.59 7.61 7.48
Texture " 7.39 7.33 7.41 7.30
Overall appearance ™ 7.49 7.51 7.54 7.41

N.D. Non-detectable

# Range amounts of 8 lots

## Mean value of 8 lots

#Ht# Score 6-9 = Like Score 5 = Like and/or dislike ~Score 1-4 = Dislike
ns Statistical analysis in the same row is not significantly different

X,y Means with a common superscript are not significantly different (p>0.05)
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