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Abstract

This experiment was conducted to investigate the combined effects of radiation and antiseptics on
the keeping qualities of pork sausage, which was treated with potassium sorbate and AF-2(2-(-2-
furyl)-3-(5-nitro~2-furyl)-acrylamide), and then followed by gamma radiation of 0.25, 0.5, and
0.75 Mrad. Amounts of treated antiseptics were a quarter, half, and full levels of their maximum
permissible concentration.

Irradiated and unirradiated sausages were stored for 50 days at 5°C and 25°C, and their changes
in rancidity, volatile basic nitrogen, bacterial counts, pH, and sensory analysis were examined during
the storage period. The results obtained are as follows:

1) Preservative effects of antiseptics were manifested at cold storage; antiseptics treatment of a
quarter-level and unirradiation following low-temperature storage showed the same good
keeping qualities as the combined treatment of full-level antiseptics and radiation of 0.25 Mrad
following high-temperature storage.

2) There did not appear to recognize irradiation-odor, while color and odor were deteriorated
intensively by storage temperature. Sausage irradiated with 0.75 Mrad has shown slightly
noticeable off-odor at the end of storage at 25°C.

3) The most suitable radiation dose was considered to be 0.5 Mrad, which could extend the

storage life about 2~3 times longer than untreated.
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Table 1. Formula of pork sausage

Substance I Treatment level (kg)

Raw material

Pork lean meat 8

Pork fat 2.5
Thickening agents

Wheat starch 1

Ice 1.5
Antiseptic agents

AF-2 3.25 (g)

Potassium sorbate 28.08 (g)
Spices

M.S.G.

Black pepper Some
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Fig. 1. Changes of volatile basic nitrogen
in pork sausage, gamma-irradiated, after
antiseptics treatment of none (A) and a
quarter-level (B) of maximum permissible

concentration during the storage at 5°C
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Fig. 2. Changes of volatile basic nitrogen in
pork sausage, gamma-irradiated, after an-
tiseptics treatment of half-level (A) and
full-level (B) of maximum permissible
concentration during the storage at 25°C
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Fig. 3. Changes of bacterial counts in pork

sausage during the storage at 5°C. The
conditions of irradiation and antiseptics
level are the same as Fig. 1
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Fig. 4. Changes of bacterial counts in pork

sausage during the storage at 25°C. The
conditions of irradiation and antiseptics
level are the same as Fig. 2

Table 2. Elapsed time until total counts of bacteria reached 10° per gram in sausages

N . 2 ‘ 5°C 25°C
Dose\\ —— li None i A quarter Half Full
i (days) t (days) | (days) (days)
Control , 18 | 34 i 18 22
0.25 Mrad | 30 | 40 ( 31 33
0.50 Mrad | 39 j 46 37 42
0.75 Mrad 45 ( 48 ; 46 44

a ; Preservation temperature
b; Antiseptics level
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Table 3. Sensory scores* of sausages affected by anitseptics and irradiation during

the storage at 5°C

\\ o "5 B Ee—— T Ere— e = -
. \\ALi None A quarter
~ ;

D Control | 025 | 0.50 0.75 Control 0.25 | 0.50 | 0.75
ST alb | a|b|a b a, b a b a bjalbla|b
5(days). 4.5; 45 4 4.5: 38 4| 3 4| 45 45 4 . 45354 3 4.5

H ' : { 4 .

0 4.5‘ 45 4| 45 3 4 3. 4 45 45 40 45354 3 4
15 | 4.5 45 ¢4 45 3 4 3 4 45 45 4 ' 453 4 3 4
20 40 3, 4] 4 3| 4| 3 4| 45 4, 4 413 4 3, 4
25 . 35 25 3.5 4 3, 4| 25 4 4 3.5 4 4 |3 4 25 4
30 | 35 2 | 3.5 3 2.5 3.5 2 3.5 3.5 3 3.5 4 [2.5/4 2| 35

|
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50 | 3 1 2 1 1 3 1 2 1 3 1]z 112 12
*Sensory scores were rated using a scale of 1-5, where 5:excellent; 4:good; 3:fair; 2:poor; 1:unacceptable.
AL : Antiseptics level
D : Dosage (Mrad)

ST: Storage time a: Color b:Odor

Table 4. Sensory scores* of sausages affected by antiseptics and irradiation
during the storage at 25°C
\\AL Half Full

D Control | 0.5 | 0.50 0.75 Control |  0.25 0.50 | 0.75

_— - , (- |
ST a I b ! a ; b Ioa ! b a | b } a .+ b : a [ b a‘ b] a l b
5(days)| 4.5 45 4 45 4 | 45 3 | 45 45 45 4| 454 45 3 i 4
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15 374 3 4 3! 4! 3 35 3 - .5 4|3 4| 2.5 4
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*Sensory scores were rated using a scale of 1-5,

AL : Antiseptics level

D : Dosage(Mrad)

ST

: Storage time

a: Color

where 5:excellent; 4:good; 3:fair; 2:poor; 1:unacceptable.

b: Odor
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