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Abstract

We determined the effect of chlorine dioxide (ClOz) treatment on microbial growth and quality of saury.
Saury samples were treated with aqueous ClO; at 3, 10, and 50 ppm. After the treatment, saury samples were
stored at -20°C and 4°C, respectively. Saury samples treated with ClO: had significantly lower total bacterial
counts during storage. In particular, treatment of 50 ppm ClO: decreased total bacterial count most significantly
among the ClO: treated saury samples. After 4 days, populations of total bacteria for the control reached 6.43
log CFU/g, while the sample treated with 50 ppm of ClOz had 5.47 log CFU/g at the 9th day of storage. ClO:
treatment also delayed increase in the population of psychrotrophic bacteria on saury. The pH of saury samples
decreased with increase of ClO2 concentration. Volatile basic nitrogen (VBN) and thiobarbituric acid reactive
substance (TBARS) values of saury samples increased during storage, regardless of ClO: concentration. Sen-
sory evaluation of saury samples showed that treatment with ClO: could improve the quality of saury. These
results indicate that ClO; treatment could be useful in improving microbial safety and quality of saury.
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Fig. 1. Changes in total bacterial counts of saury treated
with ClO: during storage at 4°C..
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Fig. 2. Changes in total bacterial counts of saury treated
with ClO; during storage at ~-20°C.
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Fig. 3. Changes in psychrophilic bacterial counts of saury
treated with ClO, during storage at 4°C.
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Fig. 4. Changes in psychrophilic bacterial counts of saury
treated with ClO; during storage at -20°C.
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Fig. 5. Changes in pH of saury treated with ClO; during
storage at 4°C.



olatgld & AMelrt 28] A 717t &

7.2
~—&— control
7.0 4| —=— 3ppm ClOy
—&— 10ppm ClO5
6.8 11 = 50ppm C10y
6.6 1
T 6.4 -
6.2 1
6.0
5.8 1
5.6 T T T T T T
0 1 2 4 6 9
Storage time (day)

Fig. 6. Changes in pH of saury treated with ClO.; during
storage at -20°C.
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Fig. 7. Changes in TBARS of saury treated with ClO; during
storage at 4°C.

50

—&— contrl

—O0— 3ppm ClOy
—&— 10ppm ClO»
—A— 50ppm ClO3

40

30 A

20 1

TBARS (mg MDA/kg sample)

]

0 1 2 4 6 9
Storage time (day)

Fig. 8. Changes in TBARS of saury treated with Cl0; during
storage at -20°C.

t}. TBARS zto] A4 7] 7kel] whe} S7kah 212 2| who] 4kt
o] A E FatstEo] 23 A A ER E3H

& Hg o olatstdh FEE R FA A Aol ey
2| ekgkaL 4°Ce| A A AE Fx) ol ge] i) 2l A
ofo} TBARS 3te]l & ZFo2 JrlelA] ¢stel(Fig. 8).

VVBN(volatile basic nitrogen)

4°C9} -20°Col| A A At X2 VBN &3 ¥ 3= Fig.
9, 103} #r}, 4°Coll A A ARE 9] A HA 27] 51~
56 mg% AEZ olAakstd A & e} Abdgle] vl&g
4% 2 Jeh gl oh(Fig. 9). Takahashi(37)+ 3-89 o] )
Feolg F A7e] ARLSE U A7IA L FEFe] F
b m Bt e, B A A3 4d vy & F
o7 Zrlsted AA wr)dle T S et ey

I~



1262 AAZ - v - AT
60
~—&— control
J —0- 3ppm CIO,
50 4] —e— toppm CIO,
—O— 50ppm CIO,
- 40 -
R
-]
E 30
r4
=
>
20
10 A
0 T T T T T T

Storage time (day)

Fig. 9. Changes in VBN content of saury treated with ClO;
during storage at 4°C.
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Fig. 10. Changes in VBN content of saury treated with C102
during storage at -20°C.
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Table 1. Sensory evaluation of saury treated with ClO; solution during storage at 1°C

ClO, Storage time (day)
(ppm) 0 1 2 4 6 9

0 5.00+0.00 462+051* 3501053° 350+053° 2.00+053" 1.00£0.00°
Freshness 3 5.00%0.00 4621051 4.00%0.00 3.50*0.53° 1.87+£0.64° 1.12+0.35™
10 5.00+0.00 487+0.31° 4.12%0.35" 3.12+0.99" 2.25+0.46 1.25+0.46™

50 -5.00+0.00° 5.00+0.00° 4.50£0.53° 3.870.64° 2.37+051° 1.50+0.53"

0 5.00£0.00 4751046 3501053 350053 2.00%0.75° 1.00£0.00

Texture 3 5.00£0.00 462+051° 3.75+0.70™ 350053 1.75+0.46" 1.00=0.00%

10 5.00£0.00 4871035 4.12+0.83" 3.75%0.88° 2.00+0.00° 1.37£051°

50 5.0010.00 5.00£0.00" 450%0.75° 4.25+1.03° 2.25+0.46 1.37+051°

0 5.00+0.00 4.87+0.35 3874035 3.12+0.33° 1.87£0.64° 1.00+0.00

Decay 3 5.00£0.00 4874035 3.8710.35° 3.37+051" 1.75£0.70° 1.12+035°
, 10 5.00%0.00 487+0.35° 3.87£0.35 3.50*0.53% 2.00%0.00° 1.25+0.46™

50 5.00£0.00 475046 412+083 3.87+0.64° 2.2510.46" 1.62+051°

0 5.00+0.00 462+051° 3.372051° 3.12+0.35° 1.52+053" 1.00+0.00°

Odor 3 - 5.00%0.00 487+0.35° 3.871+0.83b° 3.25%0.70° 1.50+0.53° 1.00+0.00"

10 5.00£0.00 487+035" 4250707 362+091% 1.87£0.64° 1.00+0.00°

50 5.00%+0.00 487+0.35" 4.3720.74° 3.87+0.35° 2.12+0.83° 1.25+0.46%

0 5.0010.00 475%0.46" 3.62+051° 350053 1.87%0. 3”” 1.00+0.00"

Total 3 5.000.00 4751463 3.87+0.35" 350*0.53° 1.62+051° 1.12+0.35°

10 5.0020.00 5.00%0.00° 4.00£053 350+0.75° 2.00*0.00° 1.00£0.00°

50 5.00=£0.00 4874035 4.370.74° 3.75+0.70° 2.12+0.35° 1.75+0.70°

DMeans + SD. Means in the same column with different superscripts are significantly different (p<0.05) by Duncan’s multiple range

test.
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Table 2. Sensory evaluation of 'saury treated ClO: solution during storage at -20°C

ClO; Storage time (day)

(ppm) 0 1 2 4 6 9
0 5.00£0.00 4.75%0.46" 437+051° 4.25+0.46 3.87+0.35" 350+053°
Freshness 3 5.000.00 4.87+0.35 475+0.46™ 4501053 4.25i0.46*’z 3.75+0.46
10 5.000.00 4.87%0.35° 4871035 47510.46° 4.37+051° 3.7510.46"
50 5.00+0.00 5.000.00° 5.00+0.00° 462+051° 4.62%0.51° 3.62£051°
0 5.00+0.00 4.87%0.35" 450+053" 4.25+0.46" 4,00+053 3.37£051°
Texture 3 5.00=0.00 5.000.00" 4752046 450:0.53" 4.25%0.46° 350%0.53"
10 5.00£0.00 5.00%0.00" 5.00%0.00° 487+0.35° 450046 3.75+0.46"
50 5.00£0.00 5.00+0.00° 5.000.00° 4.75+0.46° 450053 3.75+0.46°
0 5.00+0.00 4.87%0.35° 425+0.46" 412£0.35" 3.8710.35° 3.12%£0.35°
Decay 3 5.000.00 4.87%0.35" 475+ 0.46° 437+051" 4.000.00™ 3.25%0.46°
10 5.000.00 5.00+0.007 4.87+0.35° 4.75%0.46° 450%0.53° 362+051°
50 5.00%0.00 4.87+0.25° 5.00+0.00° 462+051° 4370517 3501053
0 5.00+0.00 5.0010.00° 4755045 412+03%° 3.87£033" 3.37£0.48
Odor 3 5.0010.00 487+033° 4871033 4.37%0.48° 412 io.asbb 3.37+0.48"
10 5.000.00 4.87+0.33" 5.00+0.00° 4.62F0.48" 412033 3.62+0.48°
50 5.000.00 5.00%0.007 5.00%0.00° 450+0.50° 4.50%5.00° 3.5040.50°
0 5.00£0.00 4.87+0.35" 462+051° 4.25+0.46° 3.87+0.35° 3.23+0.46
Total 3 5.00£0.00 5.00%0.00° 475+0.46° 4.50%0.53° 412+ 0.64bb 3.37+051°
10 5.00£0.00 4874035 5.00£0.00° 4.62%051° 437+0.51° 3.75+0.46°
50 5.00£0.00 5.00+0.00° 5.00+0.00° 475+0.467 4.75+0.46" 3.37+£0.46°

DUMeans = SD. Means in the same column with different superscripts are significantly different (p<0.05) by Duncan’s multiple range

test.
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