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Effects of Gamma Irradiation and Ethylene Oxide Fumigation on
the Quality of Dried Marine Products(Shrimp, Anchovy)

H.O. Cho, M.W. Byun, J.H. Kwon and J.W. Lee
Food Irradiation Division, Korea Advanced Energy Research
Institute, Seoul 131, Korea

ABSTRACT-Comparative effects of gamma irradiation and ethylene oxide treatment on the
sterilization, and physicochemical and sensory quality of dried marine products(shrimp, anch~
ovy) were investigated. Population of mesophilic total bacteria, aerobic spores and tolerant ba-
cteria of samples were 10° to 107/g, 10° to 10¢/g and 10° to 10%/g, respectively. Coliforms
and molds were found only in dried shrimp as 10%/g. Mescphilic total bacteria, aerobic spor-
es and acid tolerant bacteria were reduced by over 2 to 4 log cycles with irradiation of 5 to
7kGy and they were completely sterilized by irradiation dose of 7 to 10kGy. D,, value of

mesophilic total bacteria of samples ranged from

1.53 to 2,73 kGy. Coliforms and molds

were sterilized at § to 7 kGy irradiation but ethylene oxide treatment proved insufficient to
eliminate the microorgainsms. An optimum dose of irradiation was less detrimental than
ethylene oxide treatment to physicochemical properties of the samples, such as the pH, TBA
value, TMA-N, amino acids, minerals and color difference. Sensory quality after three
months of storage showed that the overall acceptability of irradiated sample was higher than
that of the nontreated control as well as ethylene oxide treated samples.

Keywords [] Ethylene oxide, Gamma irradiation, Skrimp, Anchovy, Mesophilic total bacte-

ria, Aerobic spores, Acid tolerant bacteria, Coliforms, Molds, TBA- value,

Sensory quality.
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Table 1, Distribution of microorganisms in dried marine products.

Products MTC* MAS* ATB* FC* OSM* Coli*
Shrimp powder (W) 3.6x10° 3.3x10* 3.2x10° 2.0%102 9.7x10 1.2x10?
Shrimp powder (R) 4.0x107 2.0x10? 4.6x10° 7.1x10* 1.1x10 6.4x10%
Anchovy powder 1.7x10° 2.1x10% 2.0x10? - - -

(Number of viable cells/g)

*MTC: Mesophilic total count, MAS: Mesophilic aerobic spores, ATB: Acid tolerant bacteria FC:

Fungi, OSM: Osmophilic mold, Coli: Coliform group.
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Table 2. Proximate component of dried marine products.
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tems Moisture Ash Total sugar Crude fiber Crude protein Crude fat
Shrimp powder 5.5 26.4 1.2 0 59. 8 5.6
Anchovy powder 5.5 15.7 0.7 0 65.7 10.4
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Table 3, Quality changes in powdered Shrimp
and Anchovy treated with ethylene
oxide(E.O) and gamma irradiation®.

Treat-  Storage TBA (MA mg/kg) pH
ments period
(month)  Shrimp Anchovy Shrimp Anchovy
Control 0 8.61 17. 89 7.12 6. 87
3 11. 90 31.54 7.15 6.95
5 kGy 0 9.29 18.05 7.12 6.85
3 11. 00 30. 37 7.13 6.78
10 kGy 10. 34 19. 40 7.14 6.84
3 11.53 31.87 7.20 6.85
E.O. 0 9.27 19.20 7.15 6.89
3 12.10 32.82 7.18 6.85

aThe value is the mean of triplicate experiments
and is expressed on the basis of dry weight
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Table 4, Comparative effects of gamma irradiation and ethylene oxide(E.Q) fumigation on the amino
acid content of shrimp and anchovy powder®

Treatments
Amino acid Control 5kGy® 10 kGy E.O.¢
Shrimp Anchovy Shrimp  Anchovy Shrimp  Anchovy Shrimp  Anchovy

Aspartic acid 4.28 4.10 4.15 4,02 4.00 4,37 3.93 4.48
Threonine 1.34 1.33 1.31 1. 30 1.24 1.41 1.23 1.49
Serine 1.87 1. 69 1. 80 1. 68 1.70 1.81 1. 67 1.79
Glutamic acid 5. 62 5.17 5.49 5.09 5.22 5.49 5.05 5.34
Glycine 4.33 2.21 4. 14 2.20 4.02 2.33 3.83 2.42
Alanine 2.82 2.67 2.75 2.74 2.65 2.84 2.53 2.74
Valine 1. 30 1.22 1. 27 1.09 1.21 1.25 1.15 1.32
Methionine 1.07 1.17 1.04 1.20 1.02 1. 25 0.92 1.12
Isoleucine 2.21 0.86 2.17 0.88 2.11 0.89 2.08 0. 95
Leucine 2.57 2.52 2.85 2.54 2.69 2.69 2.58 2.73
Tyrosine 1.25 1.04 1.14 1.13 1. 17 1.13 1.15 1.12
Phenylalanine 1.97 1.87 1.92 1.85 1.79 2.00 1.70 1.85
Lysine 2.55 2.72 2.47 2.81 2.38 2.89 2.29 2.85
NH 0.42 0.41 0.41 0.43 0.39 0.43 0.37 0.43
Histidine 0.57 1.20 0.56 1.24 0.53 1. 26 0.38 0.81
Arginine 3.25 1. 95 3.09 1.88 2.97 2.01 2.83 2.11
Proline 4.24 2.58 3.99 2.96 3.99 2.62 4.30 2.70
Total 4]1. 66 34.71 40. 55 35.04 39.08 36. 67 37.99 36. 25

aTotal amino acid content is expressed as the percentage on the basis of dry weight
bThe unit used to measure an absorbed dose of radiation and 1 kGy is equivalent to 100 krad

CcTreatment conditions are given in the text
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Table 5, Comparative effects of ethylene oxide(E.O) and gamma irradiation on the mineral

content of Shrimp and Anchovy powder?
(unit: mg/100 g, dry wt.)

Treatments
Mineral Control 10 kGy E.O
Shrimp Anchovy Shrimp Anchovy Shrimp Anchovy
Na 880. 1 2063.0 878.8 2050.0 875.6 2038.0
K 745.3 714.3 746.0 714.0 744. 4 714.1
Ca 1090. 0 677.2 1085. 0 678.6 1090. 0 679.4
Mg 295. 4 222.2 296. 1 219.8 295.6 220.1
Cu 1.9 0.6 1.9 0.6 1.9 0.6
Fe 409. 2 359.8 410.0 359.6 410.0 359.6
Zn 16.3 16.7 16. 0 16.1 15.3 15.8

aMinerals were analyzed with A.A. immediately after treatments and each value is the mean of
triplicate experiments
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Table 6, Comparative effects of ethylene oxide(E.Q) and gamma irradiation on the color of shrimp
and anchovy powders?

Treatments Lightness (L) Redness (a) Yellowness (b) Color difference (E)
Shrimp  Anchovy Shrimp  Anchovy Shrimp  Anchovy Shrimp  Anchovy
Control 63.4 54,2 5.5 7.5 15.6 20.0 0.0 0.0
(59.5)° (47.3) 4.9) (7.8) (15.4) (18.5) 0.0) (0. 0)
5 kGy 64.1 55.3 5.4 6.7 16.1 20.1 0.8 1.3
(58.4) (47.6) 5.4) 8.2) (15.9) (19.0) (1.3) (0.8)
10 kGy 62.9 55.7 6.1 6.1 16.4 19.9 1.0 2.0
(56. 8) (47.9) 6.5) (8.2) (17.0) (19.0) (3.5) {0.8)
E. O. 63.1 50.7 5.6 8.8 16.2 20.1 0.5 3.7
(59.1) (44.5) 4.9) (9.0) (15.1) (18.6) 0.5) 3.0)

a«Sample was stored at room temperature
»Number in parenthesis designates the value of three months of storage

Table 7. The results of sensory evaluation for
the overall acceptability of powdered 01)3 Hof %n]g} Q)FA Ealo) gloi] 7EA

o

shrimp and anchovy with ethylene o] =99 of 2 glalc} o]o} 71E ArbE A ge
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— 24el W S} nelsl Sul AR AR
It L 2 o]
oms Contrdl 5kGy  10kGy E.O. o 4 2deh
Shrimp powder* , -6.91 4.12 1.83 0.86
Anchovy powder* 0.13 4.72 2.06 -6.91

a After 3 months storage at ambient tempera-
ture

* F-value(» <0, 01)

» —Duncan’s multiple range test{p <0, 01)
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