J. Fd Hyg. Safety 10(2), 103~ 109(1995)

MEg2x ¥ TIUHo| HERI9) D|dEsty I

HES - 0]7|& - HYP* - Z§t*
ZEcystn NEZET, *HFAXYoIRL

Effects of Storage Temperature and Packaging Methods on the
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ABSTRACT —Microbiological and organoleptic qualities of boiled-dried anchovies were
evaluated during storage for 8 months at different temperatures and packaging methods.
Microbial populations of marketing samples were 10°~10" CFU/g in aerobic bacteria, 10°~10°
CFU/g in yeasts/molds and 10°~10° CFU/g in coliforms, respectively, which were the highest in
retail sample, followed by in military goods and wholesale sample. Moreover, anchovies supplied
for retail sale and military goods were contaminated with sanitary indicative microbes. The
samples stored at ambient condition(15~33°C, RH 50~95%) lost their marketable quality mainly
due to microbial propagation prior to 6 months, irrespective of packaging methods, corrugated-
cardboard box and laminated-film(nylon 15 pm/PE 100 um). However, cooling(5~10°C) as well as
freezing temperatures(< - 18°C) following laminated-film packaging were effective for keeping the
organoleptic qualities of stored anchovies up to 8 months. The population of yeasts and molds
was shown the quality-indicative criteria for stored anchovies and their critical levels were 5.00
log counts/g, showing a higher negative-correlationship(r=-0.901) with changes in organoleptic
quality.

Keywords [] Boiled-dried anchovy, Storage temperature, Packaging methods, Microbiological and
organoleptic qualities
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Table 1. Distribution of micreorganisms in boiled-dried anchovies’

Samples Total aerobic Yeasts and molds Coliforms
bacteria
Wholesale goods 6.2%10° 47x10° 0
Retail goods 2.8x%10° 7.4x10° 3.7x10°
Military goods 9.1x10* 8.9x 109 6.3x10°

“Microbial numbers are expressed as colony forming unit(CFU) per g of the sample

Table 2. The MPN(most probable number/g) of sanitary indicative bacteria by the multiple tube technique in boiled-dried

anchovies
Samples Coliform Fecal Entrococci
group coliform streptococci
Wholesale goods 0 0 0
Retail goods 370,000 14,000 12,000
Military goods 6,3000 1,100 20
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Table 3. Total bacterial growth of boiled-dried anchovies during storage at different termperatures and packaging

conditions”
Storage Storage temperature( °C)
periods - o . o
(months) Room temp. Cooling temp.(5~10°C) Freezing(<18°C)
Paper box NY/PE film Paper box NY/PE film Paper box NY/PE film
] 6.2x 10° 6.2x10° 6.2x 10° 6.2x10° 6.2x10° 6.2x10°
2 6.4%10° 6.8x10° 4.8x10° 5.3x10° 4.4x10° 4.5%10°
4 75%10° 6.9x%10° 47%x10° 49%10° 42%10° 42x10°
6 7.4% 10° 7.0x 10° 4.5x%10° 49x10° 40x10° 41x10°
8 7.5%10° 7.1x10° 4.6x 10° 49x10° 3.9x10° 4.0x 10°

“Microbial numbers are expressed as colony forming unit(CFU) per g of the sample.

Table 4. Yeasts and molds growth of boiled-dried anchovies during storage at different temperatures and packaging

conditions”
Storage Storage temperature( °C)
periods . . . .
(months) Room temp. Cooling temp.(5~-10°C) Freezing(< 18 °C)
Paper box NY/PE film Paper box NY/PE film Paper box NY/PE film
0 4.7%10° 4.7x10° 4.7x%10° 4.7x10° 4.7x10° 4.7%x10°
2 6.9% 10° 5.0x 10° 4.0x10° 4.5x%10° 43x10° 4.4x10°
4 9.2x 10° 6.3x 10° 3.5%10° 4.6% 10° 4.2x10° 4.3%10°
6 3.4x10° 4.6x 10° 3.0%x10° 4.5%10° 41%10° 42%10°
8 7.5%10° 5.7%10° 2.9% 10° 45x10° 42x10° 43x10°

“Microbial numbers are expressed as colony forming unit(CFU) per g of the sample.
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Fig. 2. Changes in organoleptic properties on rancid

flavor of boiled-dried anchovies during storage as

influenced by packaging methods and temperature,

Sensory scores were 6, excellent; S, very good; 4,

good; 3, rair; 2, poor; 1, very poor.
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Fig. 3. Changes in organoleptic propeties on overall

palatabilty of boiled-dried anchovies during

storage as influenced by prckaging methods and

temperature Sensory scores were 6, excellent; 5,

very good; 4, good; 3, fair; 2, poor; 1, very poor.

Table S. Correlationship between organoleptic qualtities and microbial popupations of boiled-dried anchovies packaged in
a laminated(NY/PE) film during room-temperature storage

Quality parameters Regression equation’

Correlation coefficitent(r) Critical level’

Y=-0.012X+6.876
Y=-0.553X+6.377

Total bacteria (Log count/g)
Yeasts/Molds (Log count/g)

-0.802 6.85
-0.901 5.00

“Y=variabse, X=organoleptic quality.

"Values calculated from the data on organoleptic acceptability.
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