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Development of high-quality cryopreservation by active control of ice formation util
izing ultrasonic vibration
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A method to actively controlling crystallization is one of promising technique for
cryopreservation of food. The object of this project is to study the effects of ultrasonic vibration on s
upercooling of water. Two types of ultrasonic vibration; (a)amplitude-regulated vibration at freguency of
1IMHz and (b)amplitude-modulated vibration, were tested. Regarding the case of amplitude-regulated vibratio
n, the supercooling degree decreased with increasing ultrasonic power. On the other hand, as for amplitude
-modulated vibration, a weak enhancement of supercooling was found at amplitude-modulated frequency of 20-
25kHz. Furthermore, it was indicated that there is optimum value of ultrasonic power for enhancing superco
oling degree, since the action of ultrasonic vibration would have two aspects as to promote and reduce nuc
leation. Summarizing these results, the mechanism of sonocrystalization in biological tissue was discussed
in relation to method of ultrasonic irradiation.



1. WFERHMA YW O R

I— ) RF ==V DREIIF> TRMLE
BRNPOEW L  WAERFT 2 EIT oML
DRD LI TWD . ERERFIIRENIZIL,
RIEAL & TEVEAK Sy ORI & 0 AL TG
OMEZ K25 DO TH L0, kSO THI
AL~ LD 7 aBRNnAEL, ZUBEFED
B E-CREREIZEN 5. Froila
A DK S D Y = 1R D T Re 25 (b ol B
Eb7-H L, 72, MROBKITER RSO
IRAGIZE D X R BOEMIZENR D, 20
FER, fRE, NV v (/) ORESHE
BOK T EOMELILE RS HERD 5.

ZD LX) RMEICHLT A7, EERITA
HWHAENHWLNTE =, L, RENR
WHEETH AT 75 A MNETIE, AREE
SR E T CHfE S g 5720, BENET
IR ENEEME T L, KEEDOIERIIC L0 4%
FOBENETSH. Zo=w, WATECH
B3 5.

LMo T, EROFEEFFEORR S
HLWEBRE NN OBRRNLETHY, BHO
'l (RBE, 77 AF v —) #HbsERn
NRB 7R AE AT~ DRI TRE & 72 D

2. WMHEOHM

AW TIE, BERREEZM T2 &1
X0 WA BRI BT DOk s T O REEN T
WAEBETDH. Thbh, BERKEEZF]H
LTCKRDFDOFy hU— 7 EEICHELE 5
Z, T vBnAHORERZXD. 0k
B, AR AR IR A v ELRRE ) B BGH B
5 ET, HIBNAOKEE S OB L, &
BB ORBEZBIEEL TS, ok
SR OBIR 24T 5 728, ARHEMZETIE
IO TEHERERTH D KERRIT, (HEE
WIREh 2 A 5 L7 Kk OBk EBR, Q)BT IIE
8 & BB A 0P Lo KOs ER, (3)
WONBEL B EIB I BT KR EIC K&
ET RO TENFEEEZITV, KOG
HNZRIFTHEEFIRER R X O 0% R
WCOWTHIESRMEDOREL GO THRFNT D
ZEEHEME LT

3. WOk

(1) ADOBHENT FIE T BT HIEE DR
KOBHENZ R FETEERIRE O E
TARD T80, BB TKE—EDHHEH
ETHHAL, WS rEELRELE. 4
BEOWME L 112R7. HET, BERED
ZAET A0 0EEZE A (HHIRE K
f=IMHz) ZEEICHE LT 7 U A EoM
BRGEIRE, BEEREDTZODO Y LV ) A4 K=
AL, REHE Z BN LT B A2y, IRENIE
R, WEHEMEER R CHERIND. Tu s T A
RARIEIE IR R 2 VT 0.2K/min 03 JE TR
ERTIE-oF L7 ) a— KRR (5
B 50wt%) R ESE 52 & T, RBgkE—
EHETHEITS.

REHE XA 7 v~ N7 T 7 S E &
BoKkE LT, BHR A R 2B AT E
WIREBOEIEE T X 512 T 572, K
LEB L = F U ANFENRY Fa L
>R B A I fE (NAE 14mm) O JE [ 12 OHP
= MERED oG S L. REHERO
HEIX 3ml & L7e. 7 L2 3UBHRIZAN R D
WS D72, 3ml DY 3 F AL (b
#0.97) THEE L. REHE O IXA ST
735 10mm ONLEICFHE L7z T HEE
(GEMFE 02mm) CHIE L7=. @EIEESEIT
K 2mEhd kol () ERE 59
%5, Q)IREAZ — EE M TAB) Xt 2 IRiE
G 2580 & Uiz, BEEOHNT X
TR E % 2kHz CIESZHIR IR 2L & &
LAY & Ulo, FERRITEER N (BE
WARE) T OBRENE 1 THAR, 0~20W), RiE
ZERA S (,=10~100kHz) ¥ X O A%
(0~1.2mT) 2L SETITV, WE AR
T DR E & WHREDOBIE AT T2

CCD
Ethylene glycol camera
solution(50wt%)

Test tube

Solenoid coil
@1 \ 8

Transducer _ ==

(©10,1MHz) L]

Iwave
Acrylic vessel
(0.D.35,1.D.23) -HV

| Function
B @| generator

Programed low temperature bath

) s

Power meter ~ Power Function
[ 1 amplifier generator

1 SEBRAEEREE

l,ll’lllllilllilllylllllllll[lll[lllll‘lll‘l‘l!l‘l!lxl!’l”l,l’l’l’l’i]l,lll] %wa!g!}!{!{!ﬂﬁ!{!,‘!ﬁ!}!{!;%;.a,a,ggﬂ%%qm%

(a) Amplitude-regulated ultrasonic vibration (b) Amplitude-modulated ultrasonic vibration
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