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Influence of dissolved oxygen concentration and performance evaluation of
a new shape impeller (Super Mix, HS100 + HR100) on mannosylerythritol lipid production

Masahiro Tamai and Shuji Matsushita*

Using the mannosylerythritol lipid (MEL)-producing yeast, Pseudozyma tsukubaensis TM-181, the performance (as

measured by MEL production) of a new shape stir impeller (Super-Mix, HS-100 + HR100) was evaluated. As a control, a

general turbine-type stir impeller was used. After the midpoint of cultivation, the viscosity of the culture broth

increased rapidly. DO (dissolved oxygen concentration) was maintained by controlling the agitation of the stir impeller

until the midpoint of cultivation. Using the Super-Mix impeller, the MEL production rate was always high, and in each

fermentor, and reached 2.28 g+L1+h-! at 5 ppm (DO). During cultivation, the agitation and total agitation of the

Super-Mix was always low in each DO setting.
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Fig.1 Experimental set-up
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Fig.2 Shape of stir impeller
Left : Super-mix (HS100 + HR100), Right : Turbine.
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Fig.3 Time course of MELs production and viscosity in
culture broth
Symbols: @, O,MELs; A, A/TG; B, O ,FA
; @, O, viscosity.
Open and closed symbols indicate Turbine and Super-mix.
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Fig.4 Appearance of MELs production by with jarfermentor

Left : Super-mix (HS100+HR100), Right : Turbine.
A,48h; B, 70h; C, 110h ; D, 120h.
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Fig.5 Time course of cultivation on 1ppm of DO

Symbols: (A) @, O,DO; A, A agitation; (B) @, O, MELs, A, A,
TG; W, O, FA; @, O, cell dry weight ; (C) @, O, Os; A, A, COy;
V, V, total agitation.

Open and closed symbols indicate Turbine and Super-mix.

PERA A OFEFEIRREY, 24 BFRETE COREBICED L, =
FUZFE REE T APREEDSEIN U7z, 24 BEILIRE, —EfE%
(R U712 TN U=, BRI AT S, Fesiies
RIS LT b & s Tz, ZAUE, IR K OBk
D B2 SN K DWEFRIHE: & IRIEETT A DR DT TdH
%. EHPEROREEESE, FHEORGE & I ZIZERYT
ML=, A== v 7 A F, #—E IR LT
BV VEEEIREEL & 72 D850 & 7e 72, 120 B CoORiER]
L, A—/%—3 7 AT 2.85%106revolution, % —t
VEEC 3.72x108revolution & 720, A—s3—3 o 7 AFEIN
IRUVME & 7277

3. DO EEfiE 3ppm I=F511 H1E%

DO #ZEf% Sppm, HFAXENAE% 400rpm & LC, [A]
TR TR L TR AT - 7. B ORI A Fig. 6 12
AR L7z 1ppm OHA LRI, BRORGHE & Mo 2—<
—I I AR = UEO DO I, REIZED L, 10
BEEIC Sppm 1J5E L7241 VR Rs s g L 7=, 20
REFICARE 60 FREHEC, EMAIFE —EffE 72D, A—
/N—3 v 7 ZADY 100rpm FREHRV METdh-7-. 60 FRHHILL

Fig. 6 Time course of cultivation on 3ppm of DO
Symbols are the same as Fig. 5.
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Fig. 7 Time course of cultivation on 5ppm of DO
Symbols are the same as Fig. 5.
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Fig.8 Influence of DO and stir impeller on MELs production

Symbols : (A) @, O, maximum value of MELs ; (B) A, A,
MELSs production rate.
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Fig.9 Influence of DO and stir impeller on the final
multiplication agitation
Symbols: @, O, total agitation ; A, ratio.
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