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Abstract: In this study, a quality evaluation was conducted to change the sell-by date of fish cakes to the
use-by date. For product quality evaluation, storage conditions were set at 5, 10, and 15 °C, and five tests
of pH, acid value, volatile basic nitrogen, bacterial count, and coliform group were performed. As a result of
the experiment, the quality safety limit period of fish cakes stored at 5 °C was 43 days, that of fish cakes
stored at 10 °C were 30 days, and that of fish cakes stored at 15 °C was 7 days. Among the five test items
used for quality evaluation, the quality-limit indicators were acid value, number of bacteria, and coliform groups.
The index that determined the quality safety-limit period under the three storage conditions was the bacterial
count. The sell-by date of the fish cake used in this experiment was 10 days. However, through quality evaluation,
the use-by date at 10 °C was 28.5 days, which was calculated by multiplying the 30 days; the quality limit
period, by a safety factor of 0.95. However, this study conducted a quality study on one item of fish cakes
from a single company, and it was difficult to use the quality safety-limit period and use-by date set in this
study universally. To change the sell-by date to the use-by date, extensive quality research on various products
will be required. If this system is well established, it can help reduce food waste through proper consumption

of food, and consumers will be able to consume food with confidence.
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Table 1. Changes in physicochemical properties and bacterial communities in fried fish cake at 5 °C

Storage time Acid value VBN' Bacterial Coliform
(Days) pH (mg KOH/g) (mg/100 g) counts bacteria
0 6.7320.02? 0.15£0.10 4.20£0.25 18 N.D?
7 6.74+0.01 0.47£0.12 4.70£0.20 <10 N.D
10 6.75+0.02 0.52+0.20 4.58+0.18 21 N.D
14 6.73£0.02 0.56£0.15 4.90£0.16 <10 N.D
17 6.78+0.01 0.56+0.25 4.76+0.20 <10 N.D
21 6.76+0.01 0.62+0.18 5.3+0.25 <10 N.D
30 6.81+0.02 0.63£0.10 5.340.18 <10 N.D
35 6.77£0.02 0.65+0.12 6.30£0.12 <10 N.D
43 6.77£0.02 0.70£0.10 6.35£0.20 <10 N.D
'VBN, volatile basic nitrogen
Data are presented as mean + standard deviation (n= 3)
3N.D, not detected.
Table 2. Changes in physicochemical properties and bacterial communities in fried fish cake at 10 °C
Storage time i Acid value VBN' Bacterial Coliform
(Days) P (mg KOH/g) (mg/100 g) counts bacteria
0 6.73£0.01° 0.15£0.20 4.20£0.20 18 N.D*
7 6.72+0.01 0.52+0.22 4.46£0.20 <10 N.D
10 6.76+0.01 0.58+0.15 4.04£0.25 30 N.D
14 6.74+0.02 0.63£0.12 4.09£0.25 920 N.D
17 6.76+0.02 0.62+0.20 4.19+0.18 37,000 N.D
21 6.74+0.01 0.64+0.18 5.04+0.16 40,000 N.D
30 6.82+0.02 0.66£0.12 5.04£0.18 151,200 N.D

'VBN, volatile basic nitrogen
Data are presented as mean + standard deviation (n = 3)
3N.D, not detected.
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Table 3. Changes in physicochemical properties and bacterial communities in fried fish cake at 15 °C

Storage time i Acid value VBN' Bacterial Coliform
(Days) p (mg KOH/g) (mg/100 g) counts bacteria
0 6.73£0.017 0.16£0.12 4.20+0.25 <10 N.D’
7 6.7210.01 0.58+0.18 4.75+0.25 <10 N.D
10 6.760.01 0.61£0.20 4.90+0.18 <10 N.D
14 6.74£0.02 0.65+0.12 4.74%£0.20 3,700,000 N.D
17 6.63+£0.02 0.67+0.12 4.90+0.20 >3,700,000 N.D
21 6.55+0.02 0.70+0.12 5.04+£0.20 >3,700,000 N.D
30 6.35+£0.02 0.76+0.12 5.29+0.20 >3,700,000 N.D
'VBN, volatile basic nitrogen
Data are presented as mean + standard deviation (n=3)
3N.D, not detected.
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