KOREAN J. FOOD SCI. TECHNOL. Vol. 52, No. 3, pp. 304~309 (2020)

https://doi.org/10.9721/KJFST.2020.52.3.304

KOREAN JOURNAL OF

SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

o = - = =] = - =
MEE700| WE ARl XME Fo| S5, 0|dEsE |Y
AAT - B - FEA - B4
AFmEd s WE IR, A EIPIAT

Storage container-dependent chemical and microbiological
characteristics during kimchi storage
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Abstract Different types of storage containers, such as polypropylene (PP), stainless steel (STS), and ceramic were used
for kimchi storage at 0°C in a refrigerator, and the characteristics were compared for 32 days. The pH of kimchi samples
in PP and STS containers reached 4.59 and 4.53, respectively at day 16, while a pH of 4.92 could be observed in ceramic
containers. This trend persisted until day 32. Titratable acidities of the PP and STS container contents reached 0.83 and
0.82%, respectively, on day 16, while it reached 0.73% in the case of the ceramic container contents. The viable cell
counts of lactic acid bacteria in kimchi samples in PP, STS, and ceramic containers fluctuated and finally reached 4.87,
5.44, and 5.35 Log CFU/g, respectively. Weissella koreensis occupied a large portion of the kimchi sample of the ceramic
container on day 20 based on the metagenomic analysis. Taken together, ceramic container might be desirable for the

storage of kimchi in low temperature refrigerators.
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Fig. 1. Kimchi storage containers. A: polypropylene (PP) container; B: stainless steel (STS) container; C: ceramic container.
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Table 1. Change of pH during kimchi fermentation at 0°C according to storage containers

Storage Fermentation time (day)
container 0 4 8 12 16 20 24 28 32
Ceramic 6.14+£0.07*  6.1840.03°  624+0.02° 6.10£0.06° 4.92+0.10® 4.67£0.11* 4.40+0.03°* 4.38+0.01° 4.38+0.02°
PP 6.14+£0.07*  6.2+0.02*°  6.15£0.02° 5.69+0.36* 4.59+0.18" 4.48+0.08° 4.24+0.09* 4.27+0.08°  4.25+0.05°
STS 6.14+£0.07°  6.240.04°  6.19+0.03® 5.62+0.18°  4.53£0.07° 4.50+0.08°  4.22+0.08°  4.24+0.05°  4.24+0.04°

Values are represented as meantSD from triplicate experiments and different uppercase letters in the row mean significantly different (p<0.05).

PP: polypropylene; STS: stainless steel

Table 2. Change of titratable acidity during kimchi fermentation at 0°C according to storage containers (units: % of lactic acid)

Storage Fermentation time (day)
container 0 4 8 12 16 20 24 28 32
Ceramic 0.17£0.06  0.19+0.05*  0.22+0.00"  0.33£0.03*  0.73+0.04°  0.89+0.04*  0.85+£0.01*  0.97+0.01*  0.90+0.02°
PP 0.17+£0.06°  0.20£0.00°  0.24+0.00"° 0.48+0.09"  0.83£0.07°  0.99+0.05"  0.93+£0.03*  0.99+0.03*  0.93+0.04°
STS 0.17£0.06°  0.21£0.02°  0.25+0.07° 0.48+0.07" 0.82+0.03"° 0.98+0.02"  0.93+£0.09° 0.98+0.07°  0.93+0.06

Values are represented as mean+SD from triplicate experiments and different uppercase letters in the row mean significantly different (p<0.05).
Dunnett T3 multiple comparison test was applied for 4-day values. PP: polypropylene; STS: stainless steel

Table 3. Change of reducing sugar content during kimchi fermentation at 0°C according to storage containers (units: mg/mL)

Fermentation time (day)

Contents
0 4 8 12 16 20 24 28 32
Ceramic  36.96£046° 44.19+4.72° 43.51£1.00° 46.77+4.37° 51.57+£3.90° 45.52+4.19° 35.45+£3.67° 37.63+4.49° 33.10+2.05°
PP 36.96+0.46* 42.3742.90° 42.11£3.16* 47.00+3.45* 42.444327° 4236+0.56° 29.66+3.22%®° 30.914£3.06° 29.71+2.16°
STS 36.96+0.46° 44.47+4.89° 43.51+0.27*° 46.19+2.63* 38.42+1.98* 43.02+3.45* 26.26+2.55* 33.26+£3.93* 30.40+2.46°

Values are represented as meantSD from triplicate experiments and different uppercase letters in the row mean significantly different (p<0.05).

PP: polypropylene; STS: stainless steel
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Fig. 2. Change of microbial composition during kimchi fermentation at 0°C according to storage containers. Ceramic, PP (polypropylene)

and STS (stainless steel) containers were used.
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Table 4. Change of viable cell count of lactic acid bacteria during kimchi fermentation at 0°C according to storage containers (units: Log

CFU/g)
Storage Fermentation time (day)
container 0 4 8 12 16 20 24 28 32
Ceramic 4.64£0.06°  5.50£0.05°  4.93£0.01° 5.18+0.19° 551+0.16"* 5.77£0.15° 5.56+£0.15° 5.53+0.15* 5.35+0.18"
PP 4.64+0.06°  5.43+021°  4.13£0.02*°  4.70+£0.12*  4.93+0.10 5.02+0.20° 5.07+0.25" 4.75+0.14*  4.87+0.13"
STS 4.64+0.06°  5.72+0.17*  5.1240.22°  5.42+0.23" 549+0.14° 5.67+0.16° 526+0.12"° 5.51+0.33° 5.44+0.29"

Values are represented as meantSD from triplicate experiments and different uppercase letters in the row mean significantly different (p<0.05).

PP: polypropylene; STS: stainless steel
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Table 5. Change of viable cell count of fungi during kimchi fermentation at 0°C according to storage containers (units: Log CFU/g)

Storage Fermentation time (day)
container 0 8 16 24 32
Ceramic 1.60+0.13* 1.12+0.07* 0.70+0.22* 0.14+0.22° 1.08+0.78*
PP 1.60+0.13* 0.99+0.11° 0.71+0.15* 0.07+0.25° 0.71+0.01*
STS 1.60+0.13* 1.05+0.11° 0.67+0.02* 0.26+0.12° 0.61+0.05*

Values are represented as meantSD from triplicate experiments and different uppercase letters in the row mean significantly different (p<0.05).

PP: polypropylene; STS: stainless steel
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