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Performance evaluation of a new shape stir impeller (Super-Mix, HS100 + HR100)

and defoaming device on baker’s yeast production

Masahiro Tamai

To evaluate the performance and energy conservation of the new shape stir impeller and the effect of a defoaming

device, baker's yeast were grown in a jar-fermentor (total volume: 10 L). Culture broth over flow was not generated with

a 4-L initial volume. When a defoaming device was used, over flow was generated in a 6-L volume. However, over flow

was generated by 5 and 6 L when no defoaming device was used. The average over flow in 2 experiments with a 6-L

initial volume was 1.22 L with the Super-Mix impeller and 1.74 L, with the turbine impeller. The multiplication power

consumption of the Super-Mix impeller was approximately 11% lower than the turbine impeller.
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Fig.1 Experimental set-up

@ feed controller @ jar-fermentor @ DO meter @ defoaming
device ® pH meter & computer @ 50(w/w)% glucose solution
peristalic pump @ gas analyzer @ controller
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Fig.2 Schematic diagram of defoaming device

@ motor for driving of stir impeller @ coupling 3 above lid
@ defoaming impeller & stir axis ® stir impeller
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Fig. 3 Estimation of glucose feeding rate and amount of feeding
multiplication of glucose on each initial culture broth

Symbols: @, O,4L; A, A 5L ; B, O, 6L

Open and closed symbols indicate glucose feeding rate and

multiplication of glucose.
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Fig.4 Estimation of time course on each initial culture broth

Symbols: @, O, 4L ; A, A, 5L; B, O, 6L; A) @, A, W,
Sampling volume ; O, A, O, 14%W/v) ammonia ; B) O, A, O,
culture broth ; (C) @, A, M, total biomass ; O, A, [, biomass

concentration.
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Fig.5 Time course on 4L of initial culture broth

Culture condition: stir impeller, Super-Mix; defoaming device,
nothing

Symbols : (A) @, dissolved oxygen ; A, multiplication power
consumption ; (B) @, biomass ; A, total over flow ; M, culture

broth volume.
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Fig. 6 Time course on 5L of initial culture broth

Culture condition: stir impeller, Super-Mix and Turbine; defoaming
device, nothing.

Symbols : (A) @, O, dissolved oxygen ; A, A, multiplication
power consumption ; (B) @, O, biomass ; A, A, total over flow ;
M, [, culture broth.

Open and closed symbols indicate Turbine and Super-Mix.
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Fig. 7 Time course on 5L of initial culture broth

Culture condition: stir impeller, Super-Mix and Turbine;
defoaming device, possession.
Symbols are the same as Fig. 6.
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Fig.8 Appearance of foam occurring

Left: defoaming device, nothing ; right: defoaming device, possession
@ Condenser @ defoaming device & lid @ DO meter

® jarfermentor

(3 wWIshRIkES L, BHPHEA——I vy AL H—
B, (HUEEE(ER) N CT D55

PPEEEEiREA 5L & LT, A A——Iv I R
LA —EUR, HIRASE AR LT TR AT o T
KR ORI LA Fig. TIORLTZ.

DO %, A== v 7 AR —E R ILITFT
3ppm ZHMERFCX 7o, BURIHEE IS, UEBICHIN L 2 —
W=y AROF—EEO 10 K E T 827 KW
1039Wh Tdh-o7=. F77, A——I v 7 ANEZ—E VHE
X0 HEIAME L 7eo7=. BRI, Batlish~oRs
FROTHIIRAE Lieh oz, Zoizd, RO
<, PEARDY, BERPA——I v 7 AROH —
v R L. REEE, A=y
7 AT 266.2g-dry cell, #—bE 3T 251.8g-dry cell TH
Sz, AL, BEEEICES niL, A —I v 7 R
T0.157h1, ¥—ELET0.1564h1 ThHH7-.

(@) THREEE ORI L HIEEORN

THTAEE DA CORIUOIRN A Fig. 8 IR LTz

FEDOVEEEE 2205 L7eWGatE, Bl HcekE
LR a7 o — i L, o= 7>
P — T LR T = — 7 ) D EEERM B2 h e
LTWo. —75, AOHEEEE 2SS L5613, Pk
T YA < BERIROMH b B SR o T,
THEEEEN IS L ChDIMRIC L VR LT-aivE s
Wb EEBZBID.

(5) WIsERIkE 6 L, PR A— R —I v I AL H—

UL, IHUASE AR Il DR



FH o NUEERAREEICR T AR EEE (A—3—3 v 7 X, HS100+HR100) } ONH{aiEE

OYEREFFAT 17

5009] T T T 7 g
I s
e 6 2
D
S 5 ~
> B g =3
%‘ -~ 4 = S
/Q/Q ° =
2 100 5 3 Ex
% Sog:;.@% 2 28
5 %0 - , =%
S 40 \f‘yﬁ/ EIRS
& o N N - ‘ o ©F
10 1000
5 gl A et s 2
s s - 800 %73
% o 22
bl o~
S s o 600 = -
el = 9
£ ae ecey g™ a0 F2
é/g © QjﬂQLOQj 200 EL g
Ao 2 >
A& M 5 £
0 ‘ 0o =8
0 2 4 6 8 10
Time (h)

Fig.9 Time course on 6L of initial culture broth

Culture condition: stir impeller, Super-Mix and Turbine; defoaming
device, nothing.

Symbols are the same as Fig. 6.
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Fig. 10 Time course on 6L of initial culture broth

Culture condition: stir impeller, Super-Mix; defoaming device,
possession.

Symbols : (A) @, dissolved oxygen ; A, multiplication power
consumption ; (B) @, biomass ; Atotal over flow ; W, culture
broth.

Table 1 Total over flow broth, remaining broth and total broth at cultivation end

(defoaming device:nothing)
Initial | erar [Total Over Flow Broth(L) Final Broth(L) Total(L)
Broth(L)
4 SM 4.48 4.48
TB
5 SM 0.92 053 4.75 5.13 5.67 5.66
TB 0.86 4.83 5.69
6 SM 1.78 0.66 4.90 6.12 6.68 6.78
TB 1.95 153 4.85 5.03 6.80 6.56
Table 2 Total over flow broth, remaining broth and total broth at cultivation end
(defoaming device'possession)
Initial | ) erar |Total Over Flow Broth(L) Final Broth(L) Total(L)
Broth(L)
SM
4 T8
5 SM 0 0 5.55 5.56 5.55 5.56
TB 0 0 5.56 5.54 5.56 5.54
SM 0.27 0 6.42 6.77 6.69 6.77
6 TB
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Fig. 11 Influence of initial culture broth on p, multiplication power
consumption

Symbols : @, O, defoaming device, nothing ; A, A, defoaming

device, possession; M, O, noover flow; @, O, u.

Open and closed symbols indicate Turbine and Super-Mix.

5. HIEMEEEER UIRICHRED

INETOREE S L IR YPPEERIRE CORHEKT
RECORETHE ) & LHEFmEE 2 R 7. R4 Fig. 11
{ZRLT-.

Bk OF N7 o T PERE IR R AL (A — " — 3 v
JA), BL (A=—/3—=3 w7 AL X —EF) KO6L (A
—N—3I v R) THETHEA—I—I v T RE, #—
EU BRI EEEEE IR MERTH Y, BRikED
B & 0 EEHEE NS ERA N L=, £,
T LIS IESSIR ORI X 2 FES R OR D D= I R
THEEINIRLS IR DM, A—r3—3 v 7 ANRK—E VR
o U TR 72 B Cdh - 72

nid, (FFTEREMD 0.15h1 ZHERFC& 7=,

6. BEERBEOEER

RFROYIFEEETR R 2.5L OFERICARIOERED 5 HD
THVAREE 2 (ERY S 5 = 212 & 0 EESIR R ) )~ 7~
5L OfERAIMA T, #R% Fig. 12 1T~ LT-.

n i, VPR 2.5, 5L & BITIHFHREMD 0.15h7
EHERFCE T Vo, BL COMRREIE, 2.5L DOIFX 24T
bolz. FEIHEENL, YRR % 2.5L 75 5L &
QEZTDHZEIZI VA= v I R, H—EUELEY
|2 230Wh FEEEHIN L 7=

A== v I ADBETRIF—WREPH ENICT
BT, B EFRECA—S—I v I R X —E RO
HFEHEE N OWREHE L. FENEENL
1% L=, Ziud 251 OFA LEECTH Y, 5L
ThHA—/R—=3 v 7 AL, ¥—E BT L CHEES
FHPECTE 5 Z RO b,

consumption ()

5 1100 i T 1 N
_ B VAN 5]
2 21000 I\ ~ 09 £
2% A g‘y’ =
£ 5 o0 08
EE o ¥ £
EL g 800 / 07 B
Z 2 700 06 =
S g 8 =
600 \ 05

A ~

2 o018 Y 250 =
< [0}
_ o]
g 0.16 . 200 %
g _Q % 5— by
2 014 Setting U 150 =
1))

g = ml g
“@5012 H -~ o 100 g
s 0.1 \ | \ 50 )

1 2 3 4 5

Dissolved oxygen (ppm)

Fig. 12 Influence of dissolved oxygen concentration

Symbols: (A) @, O,nin2.5L; A, A,nin5L ; W, O, biomassin
25L ;5 ¥, ¥V, biomass 5L ; (B) @,O, multiplication power
consumption in 2.5L; A, A, ratio of total power consumption in
2.5L ; W, O, ratio of total power consumption.

Open and closed symbols indicate Turbine and Super-Mix.
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