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$ Menaquinone-7 (MK-7)isoneofthesignificantcomponentsofvitaminK2.Previous
studiesfoundthatthehighestyieldofMK-7undershakeflaskcultureconditionwasmuchhigher
thanthatculturedunderstirredtankreactor(STR).Inordertoreducethedifferencescausedby
scalingupfromtheshakeflaskto3LSTR,computationalfluiddynamics (CFD)anddynamic
absorptionmethodwereusedtocomparetheshearstressandoxygentransferperformanceofthe
shakeflaskandSTRatdifferentrotationalspeeds.Theeffectsofoxygensupplyandshearstresson
thegrowthof</=(>>%? ?%@A(>(? BS20andthesynthesisofMK-7werealsoexplored.Theresults
showedthatsufficientoxygensupplycouldpromotethegrowthof</=(>>%? ?%@A(>(? BS20andthe
synthesisofMK-7,however,excessiveshearstresswoulddestroythebacterialcellandreducethe
yieldofMK-7.Basedontheaboveresults,underthecultureconditionofthe3LSTR,thelower
stirringspeed(400r/min)wasusedtoensurelowshearforce,whiletheoxygen-enrichedair(oxygen
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volumefraction55%)wasusedtoimprovetheoxygensupplylevel.TheyieldofMK-7reached
296.25mg/L,whichwasanincreaseof152%comparedtothecontrolbatch(withanoxygenvolume
fractionof21%),andreached79%ofthehighestlevelculturedinshakeflask.Inthisstudy,reducing
thestirringspeedandincreasingtheoxygenvolumefractionofthesuppliedairintheSTRcan
effectivelyimprovetheperformanceoftheshear-sensitivebuthighlyaerobicfermentationprocess.
!"#$%&'() stirredtankreactor,baffledshakeflask,computationalfluiddynamics,oxygenmass
transferrate,shearstress
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