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Application of Supersonic Waves to Foods.

Yasuaki UrtsunomivA, Yasuharu Kosaka*®

Faculty of Applied Biological Science, Hiroshima University, Fukuyama
*Calbee Foods Co., Ltd.

(Figs. 1—6, Tables 1-4)
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Fig. 1. The relationship between the duration of supersonic waves exposure to sample and
temperature rising.
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Table 1. The relationship begween the duration of supersonic waves exposure to E. coli and the survivability,
in a case of 28 ~ 32" C in initial temp.

Duration of
supersonic waves
exposure 0 2 4 6 8 10
(min.)
Exp. no. 1 210 133 126 80 9 2
2 185 123 109 90 11 0
3 366 292 42 9 0 5
4 299 265 24 9 0 2
5 289 187 64 12 25 0
6 253 200 34 14 9 0
7 314 172 53 25 10 12
8 274 128 32 29 5 2
9 345 173 62 5 5 0
10 373 149 59 22 2 1
Total no. 2908 1822 605 295 76 24
Percentage (%) 100 62.65 20.80 10.14 2.61 0.83
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Fig. 2. The graphical expression of the Table 1.
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Table 2. The relationship between the durgtion of supersonic waves exposure to E. coli and the
survivability, in a case of 15~18 C in initial temp.

Duxationhof
supersonic waves
exposure 0 2 4 6 8 10
(min.)
Exp. no. 1 464 408 347 203 103 146
2 426 395 327 196 87 82
3 459 473 382 323 320 247
4 459 356 422 350 337 328
5 335 317 239 266 158 193
6 326 255 241 241 148 207
7 361 308 346 130 59 76
8 333 284 337 80 54 65
9 314 244 219 203 116 44
10 274 240 185 200 113 32
Total no. 3751 3280 3045 2192 1495 1420
Percentage (%) 100 87.44 81.18 58.44 39.86 37.86
(3) MIC&LBIHR

ERBHICLORET ZRDEEERD1CHIIRD 2 DOEBRETIE 70, %740, 45, 50, 55,
60, 65°CO—EEEICERK%E 10 R - 1t H&DEREES Table 3ICRT . XNBHFKEZRE L
BAOHEBOEE LRICULRE ERA25 X BA ORI Table 4 1ITRT, TNODEERD S 50°C L
TROFHEICHT 2REOEEIRFETESZLEDNS,

Table 3. The relationship between the holding E. coli in various fixed temp. during
10 minutes and the survivability.

Temperature Exp. no. Mean
o) 1 2

40 318 309 314
45 319 298 309
50 229 209 219
55 2 4 3
60 4 0 2
65 2 1 1.5

Control 362 277 320

Table 4. The relationship between the case of adding heat to E. coli as the case of supersonic waves exposure
and the survivability.

?r:]x;:;'t)lon 0 2 4 6 8 10
. Temperature (OC) 32.0 36.5 41.5 44 .8 46.6 47.8
Survivability 321 319 429 396 442 267

Exp. 252 320 355 410 230
no. Temperature (°C) 32.5 37.2 41.0 44.8 46.0 48.0
2 Survivability 364 469 384 293 426 375

422 303 401 382 319

Total no. 1370 1462 1436 1445 1660 1392

Mean 343 366 359 361 415 348
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Fig. 5. The relationship between the duration Fig. 6. The relationship between the duration
of supersonic waves exposure to E of supersonic waves exposure to E.
coli, cooling drink suspension, 2.6 in coli, cooling drink suspension, 5.6 in
pH, and the survivability. pH, and the survivability.
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SUMMARY

Escherichia coli, physiological saline suspensions, were exposed to surpersonic waves of
700KHz frequency. After the 10 minutes of exposure, in case of 28°C~32°C in initial
temperature, the survivability was 0.83% and after 30 min. it was 0.2%. But at 17°Cin
initial temperature, after 10 minutes exposure we had 37.86%, and after 30 min., 8.1%.
However, in the case of the commercialized milk suspension instead of physiological
saline, supersonic waves exposure did’t show almost any pasteurization effect. In the case
of a commercialized cooling drink containning 10% of orange juice when the supersonic
waves exposure was kept on for 30 minutes at an initial temperature of 32°C, the
survivability was 0.3% at pH of 2.6, but the effect was insignificant at pH of 5.6.
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