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BIOEFFECT OF ULTRASONIC WAVE AND ITS APPLICATION

Wang Qian  Zhao Bing  Wang Yuchun
(Institute of Chemical Metallurgy, Chinese Academy of Sciences,
State Key Laboratory of Biochemical Engineering, Beijing 100080, China)

Abstract The bioeffect michanism and the application of ultrasonic wave in biotechnology were
summarized. Due to its strong points, such as high efficiency, easy operation and simple construction,
ultrasonic wave technology has attracting prospect.

Key words Ultrasonic Wave , Bioeffect, Biotechnology
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Fig.1 Diagram of airlift bioreactor
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2 MRS
2.1 B HIFEEE (Aureobasidium Pullulan)
AS3.2756, B ERZREMEDFTEMER LM
A
2.2 BFEMS (gL) FERE 50, MgSO, +7H,00.2,
(NH,),SO, 0.4, NaCl 1, B#f}E 2, KH,PO, 2, H#
pH.
23 NBEHRE

3m® SA XKL BB AR RN
%, WM HNRMMKE BEER N 600mm, &
8000mm, LR EFEERN 800mm, F 1600mm
SWOBE. EARAE 400mm, HETE, &
BRZBIHBREATHHE, BAE L FRENE, LR
DI MBRIN . RN BEH N —AS
A L THREERE pH . BEASESN
BRE. BNRBERTERSME. SARXBR®
RIS RE 1,

PUBRAE R, HEKE 2500mm, B2 1400mm |,
NEFEAM BRI R, BilgEE g,
WHBHNIIER 13 K.
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Fig.2 Growth parameters of Aureobasidium MHEEAREERS, EMEHHTHAT
Pullulan in stirred tank &
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Fig.3 Growth parameters of Aureobasidium Fig.4 Comparing of carbon source conversional
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1 8
ERNAMEA M H A R B 1SR AT EROBFF IR >, RF Shimizu R E A A K8
EMAMHA LA RERBER, AMEMIESHERER TN ERNREBERE, HERNE
BT REESFRHAT TRk, Bauer FRMHIMA LB ERNA M HCREBEHIT TR, B THMH
A P AN PR BRI AL RS B H BOR B o< Bk
AR B[Rl 8 R BRI AR b, iR BEH BA A ROV, B B R AR R ATP 1T
&2, BH- M RBRTEARBEIREOHSER, FF X MEEINT A B B f 8ok B BT
=t
2 MBI
2.1 EFp: AR 4B B (Candida wilis)B10, ABH KR Bk,
2.2 BEFREAM. BIFRAMFRMTTE: NS TH[3].
KR Fiataw’irs Eickinfava
3.0 RgHER
BIEFEENEYOZIE, BIOH3H Bijkerk ZYH Pamment 218 5548 H i 4L 151 48 U
(Metabolic modeD)BF1T T eiidk, HRx REETBHETHRL.
BRAE U TRR:
AEESER, 20AM.
RIS A E (S ZBL(E), [FIBT 4 A VEBRIR R B8 2 R U
E RIS A, A F B,
A VRHTEIHBANGEENE, BYRATAROESFHHN,
EREEMR BRI RHETH, A WRELK B YR
TEARADHE, BYREILE A YR,
EEMBANSRERET R ENBENEREEE, AN REH.
EREESEPROIRER 4N ATP TEHTHAREK. SRS HIEH, ERAKRERE,
B EATET PO G R B R 2 LLLA T 77 s AT 9
FAmEENREERE: 4, +qS, —>2B, +a,E, +(CO,) (1)
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FIFB Z B A KRR 8 (0,) + 4, +a,E, —2—>2B, +(CO,) (2)
M. B, —— 4, 3)

Heh BB X=4, +B,, FhwRTEXPEERRRER, HibhAE/REL.
B B RN — RN %, R R BERAE Monod B %, RILERRIAR I FHR:

ry =S Q)
K, +S,
k,AE

rB" 27w w (5)
K, +E,

r( =KBw (6)

HYEFE R R EEEZER A,, By E. S, FHRMERTRE,

Xt R B Yy, =0.15g cells/ g glucose =1/a, A a, =6.67

X} IR - Ye,g =0.45g cells/ g ethanol =1/ a, Frtla, =222
i A B FE T ROBK RAE AR . ZBERT CO,, MMMAHIMIB S RN 0.48g B/ Wi, TiZE
M CO, M= KR, BT EBRTUE 0, =2.80.

3.2 HHEHRERER

RIEBPCH RS A, BRENSREIRSRENE ATP 1, S&R—EBRIASHY
FRTE EMEERE) ATP. TER(DFIQ)F, BRIER T HEN B4 K& AR & & B e £ 5
WA, HeMa TR ENE, P54 ATP # NADH. NADH 7800 85 114l FE4L=4: ATP.
TR T ATP I NADH #HTHE.

—BEREEE PR KRBT LIS BB /R I L2, R AEBIER ATP. FrLLs(1)% ATP fa5=
A2l 2.8/467,=0.0608695r, mol/1 * hr!

ARCER, [RRZBEFRLE, FEZENKNIERNSBERZLTIHN, ZBERERE,
WEHTEERN, BONWEREREERE, SREEF. LRTEHRIIERL.,
MIQ)ITHIEER 1g Bk, FE 12g W4, BREEEOZEEIMERNAER, LT
Ui ZiH#E 0.01333mol ZEEH 0.01333mol ATP. —EE/RZEEBTE AL L4 —BE/R ATP A%
PEJR NADH, HMHRHZBEHTLEMFTLUER 0.03493mol ATP, LUK 0.20958moINADH. Ff
LL ATP B/ 218 05 0.0216 1z mol/1 « hr™', NADH K/ 4# % % 0.209587, mol/1 » hr',

d(NADH
'—(_61'1‘_—)- = (0.209587’3 - k4Aw - kst - kérA —k7rB - rNAD)/(AW + Bw) (7)
d(ATP)

» =(0.06087r, +0.0216r, + k,otvap — Yo a¥s — Y b sty — myp 1A,

d(GSH) (®)
4

~MyppB, -2 —kgA, —k,B,) (A, +B,)



