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

on baker’s yeast production

Masahiro Tamai

To evaluate the performance and energy conservation of a new shape stir impeller (Super-Mix, HS100 + HR100),

baker's yeast were grown in a jar-fermentor using the Super-Mix impeller, with a general, turbine-type stir impeller

used as a control. The condition of 0.5 g dry cells g*glucose® of Yxs (yield) and 0.15 h' of p (specific growth rate), the

exponential feeding rate of 50% (w/w) glucose solution was calculated. The dissolved oxygen concentration (DO) showed

that the agitation of the Super-Mix impeller was lower than that of the turbine impeller. The multiplication power

consumption of the Super-Mix impeller was approximately 11% lower than that of the turbine impeller at 4 ppm.
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Fig.1 Experimental set-up

@ feed controller @ jarfermentor @ DO meter @ pH meter
® computer ® 50(w/w)% glucose solution (@ peristalic pump
gas analyzer @ controller

Fig. 2 Shape of stir wing (Left is Super-mix (HS100 + HR100)
and right is Turbine)
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Fig. 3 Relationship between feeding volume of 50%(w/w) glucose
solution and amount of addition of 14(w/v) ammonia solution

Symbols: O, glucose feeding rate ; A, multiplication feeding rate of
50%(w/w) glucose solution ; [1,multiplication feeding rate of glucose.
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Fig. 4 Estimation of feeding rate of glucose and amount of

multiplication of glucose.
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Fig. 5 Estimate of biomass concentration, total biomass, culture

broth volume , sampling volume and ammonia solution
Symbols @ O, total biomass; A, biomass concentration ; [,
culture broth ; ¥, feeding volume of 50%(w/w) glucose solution ;
<, 14%(w/v) ammonia solution.
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Fig. 6 Time course of yeast cultivation in 2ppm of dissolved
oxygen concentration

Symbols : (A) e,0, agitation ; A,[], power consumption ;

(B) m,0, dissolved oxygen ; ¥, total power consumption ;

(O) 1,0, biomass concentration ; [, I, total biomass.

Open and closed symbols indicate Turbine and Super-mix.
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Fig. 7 Time course of yeast cultivation in 3ppm of
dissolved oxygen concentration
Symbols are the same as Fig. 6
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Fig. 8 Time course of yeast cultivation in 4ppm of dissolved
oxygen concentration

Symbols are the same as Fig. 6

5 1100 I 1
2 £ 1000 09 g
g~ ol
2 £ 900 /o/ 0873 g
*c'é = = O
2 = O / 25
= g 800 07 %
=N 0 5 :
5 £ 700 — 06 % £
= 8 -$ o & 8
=~ 600 05
=l 1140 o
& o018 S
ool
= 016 s A T 1z
<
& 0 © A 100 &
g 014 P
e 18 g
s 042 g
3 460 m
(g" 01 | | | |

1 5

2 3 4
Dissolved oxygen (ppm)
Fig. 9 Influence of dissolved oxygen concentration on p, cell

concentration, total cell dry weight and ratio of total
power consumption
Symbols : @, O, ¢ ; A, A, total biomass; W, [, total
power consumption ; ¥, ratio of total power consumption(?)
Open and closed symbols indicate Turbine and Super-mix.
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