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ABSTRACT

This study evaluated the microbial quality of dried and powdered foods during storage with increased humidity because of
climate change. Five types of dried and powdered foods (dried shredded squid, wheat flour, Sunsik, red pepper powder, and
roasted sesame seed) were stored at different relative humidities (RH 23%, 43%, 68%, 85%, and 100%) and changes in water
activity and microbial populations were measured during storage at 35°C for 15 days. The results revealed that water activity
values of dried and powdered foods were significantly increased during storage when samples were stored at RH 85 and 100%.
In addition, levels of total mesophilic bacteria, yeast, and mold were significantly increased after storage for 6 days or 9 days
at RH 85% and 100%. However, levels of Escherichia coli and coliform did not increase significantly during storage. Based
on these findings, dried and powdered foods should not be stored at high RH because the increased water activity enables

microbial growth.
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B 280 ARg-" UIFR(CI, Seoul, Korea), 1157 }H(CJ),
271 (Ottogi, Seoul, Korea), A12)(E-Mart Inc., Seoul, Korea),
Z1w) 2}l (Chungang supermarket, Anseong, Korea)= 77| % 9t
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BUNFE 23%, 43%, 68%, 85%, 100% F71& W30 F
7] 918 BlA]Ae]El(Nalgene Desiccator, Nalge, Rochester, YN,
USA)Stel| Ztzte] Zslgal-g o] 5 w9k 23}
fdo] 7§ 23%%= potassium acetate(Osaka Hayashi Pure
Chemical Industries, Ltd., Japan), 43%< potassium carbonate
(Samchun Pure Chemical Co., Ltd., Korea), 68%=<= lithium
acetate(Samchun Pure Chemical Co., Ltd.), 85%< potassium
chloride(Samchun Pure Chemical Co., Ltd.), 100%+< SH/9
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g A

pHE A& 10 goll S/ 30 mLE E¥(3M Korea, Seoul,
Korea)ell 2] stomacher(BagMixer® 400, Interscience, France)
2 90x7t wA3lsle] digital pH-meter(PHi-510, Beckman
Coulter Inc., California, USA)E AFE-3lo] S48t} 5
AEE 4871 AEE 50%7HA] Al & 224577
(LabMaster-aw, Novasina, Lachen, Switzerland)S ©]-&-3}o]
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O] 23S AX A8 1 g5 0.1% peptone water(Di-
fco, Detroit, MI, USA) 9 mL= T2 Alg & Yol Vortex-
Genie 2(Scientific Industries, Bohemia, NY, USA)& 60%3t
wAstste] 108 SAR AL Mg & AP 1 mLe
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stitute, Cary, NC, USA)E- ©]-&-3slo] A5} 11, 39Hs A& 100% ANSE 210 AR S w FEIA T Hls
o o]glt W g2 Duncan’s multiple range test® ©]-8-3}o] 573 23 = Table 13 2o AR 27| FEEEE
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Table 1. Water activity (aw) of dried and powdered foods stored at different relative humidities and 35C

Storage time (days)

Dried  Relative humidity
foods (7o) 0 3 6 9 12 15
— 68 0.791£0.011**  0.717+0.008%  0.695£0.002%  0.691+0.002%°  0.674+0.002°*  0.687+0.0035
shredded 85 0.7910.011*°  0.793+0.002*®  0.805£0.001°®  0.800+0.008"®  0.795£0.007°®  0.808+0.004*
squid 100 0.791£0.011*"  0.793+0.002*°  0.865£0.001**  0.857+0.000*"  0.880+0.028" b
68 0.550+£0.020%  0.581+0.027°  0.624+0.020“™  0.643+0.003°  0.592+0.001°¢  0.686=0.001"
\ZEZ? 85 0.550+£0.020*"  0.684+0.006>  0.728+0.005""  0.714+0.007%  0.734+0.000°°  0.749+0.001*
100 0.550+0.020*  0.786+0.011°°  0.790£0.016*°  0.867+0.005*°  0.870+0.002*°  0.903%0.000*
68 0.166+0.001%°  0.499+0.004%  0.586£0.006%  0.586+0.004  0.612+0.001<°  0.632+0.000
Sunsik 85 0.166+£0.001**  0.577+0.000“°  0.667+0.028°  0.717+0.017%*  0.714+0.021%  0.749+0.002%
100 0.166+0.001%"  0.646+0.004*°  0.699+0.006*!  0.789+0.001*°  0.829+0.002*°  0.879+0.009™
Red 68 0.584+0.005%"  0.602+0.000<°  0.649+0.003“*  0.653+0.001"  0.645+0.005°  0.661£0.010
pepper 85 0.584+0.005%  0.666+0.002%  0.724£0.001%  0.743£0.001%°  0.766+0.0025*  0.770+0.002°
powder 100 0.584+0.005"  0.725+0.002¢  0.784+0.004*  0.826+0.002°°  0.859+0.004"°  0.8820.006™
Roasted 68 0.178£0.001%  0.494+0.011°°  0.620£0.010%  0.652+0.011*  0.656£0.003“"  0.636+0.040
sesame 85 0.178+£0.001**  0.590+0.023%  0.686£0.011%°  0.747+0.002%  0.760£0.001%*  0.727+0.020*
seed 100 0.178+0.001%¢  0.828+0.004  0.894+0.004"  0.924+0.002"°  0.942+0.005" -
-: Not tested.

A"C Means in the same column with different superscript capital letters denote significant difference (p<0.05) between the values for
the different days of storage for the treatment according to Duncan test.
T Means in the same row with different lowercase letters denote significant difference (p<0.05) between the values for the treatment
of storage days according to Duncan test.
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Fig. 1. Populations (log;y CFU/g) of total mesophilic bacteria in dried and powdered foods (A-E) stored at different
relative humidities (23%, 43%, 68%, 85%, and 100%) and 357 for 15 days.
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Fig. 2. Populations (log;y CFU/g) of coliform in dried and powdered foods (A-E) stored at different relative humidities
(23%, 43%, 68%, 85%, and 100%) and 35C for 15 days.
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(E) Roasted sesame seed.

Fig. 3. Populations (log;o CFU/g) of yeast/mold in dried and powdered foods (A-E) stored at different relative humidities
(23%, 43%, 68%, 85%, and 100%) and 35C for 15 days.
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