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Improvement of Hygienic Quality of Vegetable Mixed
Condiments Using Gamma-Irradiation

Joong-Ho Kwon, Myung-Woo Byan, Bo-Sook Cha, Jae-Seung Yang,
and Han-Ok Cho
Korea Advanced Energy Research Institute, Seoul,130-650, Korea

ABSTRACT—Vegetable mixed codiments, commercial products prepared using soybean-paste and
natto, respectively as the ingredients, were used in.a study to evaluate the efficacy of gamma irra-
diation as a means of decontamination and the emphasis was placed upon the determination of the
effect of irradiation on the microbiological and some physicochemical properties of the samples.
The number of microorganisms contaminated ranged from 106 to 107 cells per gram in mesophilic
total bacteria, which were composed of thermophiles and acid tolerant bacteria by over 90%. They
were reduced by 3 to 4 log cycles with irradiation at 10 kGy. Gamma irradiation at 5 kGy could eli-
minate the microbial populations of yeasts and molds (102 to 103 cells per gram) and coliforms (102
to 108 cells per gram of natto condiments). However, total destruction of microorganisms in soy-
bean-paste and natto condiments was shown to be possible at a dose-range more than 10 kGy. Irra-
diation up to 10 kGy was not detrimental to the physicochemical properties of the sample, such as
pH, amino nitrogen, rancidity and color, even though some change was brought about in the content

of sulfur-containing amino acids.

Keywords[JGamma irradiation, Vegetable mixed condiments, Thermophiles, Acid tolerant bacte-
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Table 1. Distribution. of microorganisms in vegetable mixed condiments®

Colony forming units/g sample

Samples Mesophilic Mesophilic Acid yeasts
aerobic total aerobic tolerant & Coliforms
bacteria spores bacteria molds
Soybean- 1 8.4x10° 7.9%x10° 6.6x10° 5.9%10° -
paste con-
diments 0 8.3x10° 6.8x10° 5.5x10° 3.7%X10° -
Natto I 3.6x107 1.5%107 1.3% 10 1.2x10° 3.6x10°
condiment I 4.1x10° 3.6X10° 3.0x10° 1.0% 10° 2.3%10*

®Microbial examinations were conducted immediately after irradiation by triplicate experiments
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8
Sample 1

Sample 1 Table 2. Effect of gamma irradiation on the physico-
chemical properties of soybean-paste condi-
ofF F ment?

Sample Irradiation Amino-N TBAZ: H
= | p (kGy) (%)  (0D,538nm)P
z,

f%f, Sample 1 0 1.50 0.222 5.35
= 2t 3 1.49 0.228 5.35
5 1.51  0.257 5.33
0 3 5 7 10 0 3 5 7 10 7 1.48  0.264 5.34
Irradiation dose (kGy) 10 1.50 0.274 5.33
Fig. 1. lnactivatio‘n of microorganisms in soybean- Sample Tl 0 1.25 0.329 5.08
paste condiment by gamma irradiation.
-O-, mesophilic aerobic total bacteria: - ®-, me- 1.18 0.325 5.08
sophilic aerobic spores: - x-, acid tolerant bac- 1.19 0.354 5.07
teria: -@-, yeasts & molds. 7 1.26 0.360 5 07
10 1.23  0.362 5.08
Sample I [ Sample 11 :
2Samples were determined immediately after
6} irradiation and each value is the mean of
triplicate experiments.
w0
> 4t - .
8 Table 3. Effect of gamma irradiation on the physico-
& chemical properties of natto condiment®
Q2 ]
Irradiation  Amino-N  TBAZ:

Sample &Gy) (%) (OD53%mm)PH

10 0 3 5 7 10
Irradlatlon dose (kGy) Sample 0 0.33 0.178  5.14
Fig. 2. Inactivation of microorganisms in natto condi- 3 0.32 0.187 5.13
ment by gamma irradiation. 5 0.33 0.224 5.13

-O-, mesophilic aerobic total bacteria: -e-,
mesophilic aerobic spores: -x-, acid tolerant 7 0.33  0.241 5.14
bacteria: -®-, yeasts & molds: -&-, coliforms. 10 0.34 0.251 5.13

Sample [I 0 1.05 1.251 5.84
2 AZAA F glgln AT 4-10kGy 242 " 1.06 1.300 5.85
A kA Al s g slgdon], Farkas £95 ’ ’ o
;“W$ﬁﬂcf7ﬁmﬁﬁj | 10413036 5

18] - iz & n
= ye e 7 1.07 1.291 5.83
AEL 2-3log cycles AE ZHaAzon] A 10 107 1.321 5.83
T dalAE 15-20kGye] Azke] e7sicin : ' :
sholct, oEld] 3kAlg o E3tzu|gel AHF, A “Samples were determined immediately after
2o o PEN el wl BT irradiation and each value is the mean of
T SAg st Heloh s o 2733 triplicate experiments.
& wlFoll Aoz a1 ARge] Ak FAIE I Q)
B Agololsn, 53 4T, 439 3¢ 5w 9 ALGEOKGYP 1/2-1/3 AEel T-15kGy
2 FAAL ksl & uw o|v] ZA|7|H (FDA, Az Wz ys 99 vl dES AT W At
FAO/IAEA/WHO)ollH 7- Azt 7a4de] 2l AEY HAA FAS A 5 s Ao A4

R S L RS ER T
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Table 4. Effect of gamma irradiation on the color parameters of soybean-paste and natto condiments®

Lightness Redness Yellowness Color difference
Irradiation (L) (@) b) (AE)
dose (kGy) Soybean  Natto Soybean  Natto Soybean  Natto Soybean  Natto
0 58.3 67.7 8.6 6.2 19.5 18.4 0.0 0.0
3 58.3 65.6 8.2 6.6 19.5 18.6 0.4 2.1
5 57.9 66. 1 8.6 6.5 19.7 18.7 0.3 1.6
7 58.1 65.7 8.6 6.5 19.8 18.2 0.3 2.0
10 58.2 65.8 7.8 6.5 19.7 18.6 0.8 1.9

2Sample [ used for color measurement immediately after irradiation and each value is the mean
of triplicate experiments.

Table 5. Effect of gamma irradiation on the content of amino acid in soybean-paste and natto condimentse

Irradiation dose (kGy)

Amino acids 0 5 10

s® N¢ S N S N
Aspartic acid 0.95 2.36 0.98 2.19 1.00 2.20
Threonine 0.35 0.82 0.36 0.76 0.34 0.75
Serine 0.53 1.29 0.52 1.18 0.51 1.20
Glutamic acid 18.61 8.24 18.33 7.87 18.08 7.69
Glycine 0.49 0.99 0.49 0.91 0.47 0.92
Alanine 0.45 0.92 0.43 0.85 0.43 0.81
Cysteine 0.34 0.29 - 0.30 - -
Valine 0.46 0.83 0.67 0.80 0.45 0.99
Methionine 0.22 0.29 0.09 0.26 0.22 0.17
Isoleucine 0.43 0.74 0.41 0.70 0.41 0.73
Leucine 0.88 1.74 0.82 0.68 0.81 1.62
Tyrosine 0.65 0.04 0.65 0.03 0.68 -
Phenylalanine 0.10 1.43 0.09 1.29 0.07 1.31
Lysine 0.41 0.95 0.39 0.90 0.40 0.89
NH, 0.19 0.26 0.17 0.26 0.18 0.25
Histidine 0.16 0.57 0.18 0.33 0.17 0.52
Arginine 0.47 1.18 0.48 0.99 0.44 1.05
Proline 0.26 1.20 0.23 1.02 0.22 0.98
Total 25.95 24.14 25.29 22.32 24.88 22.08

*Total amino acid content was analyzed immediately after irradiation and expressed as the
percentage on the basis of dry weight.

*Soybean-paste condiment

°Natto condiment
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