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' Toinvestigatethemostsuitablelyophilizationprotectionformulafor1%A%B4C.DE+F%->

.B4G+HD+2E%H andimprovetheefficiencyofindustrialproduction,theauthorsexaminedthe
lyophilizationprotectionpropertiesofvarioussaccharideandproteinprotectantsfor1I .B4G+HD+2E%H,
theprotectioneffectofcompoundingsaccharideprotectantswithdifferentstructuresandthe
protectiveeffectofthatwithprotein.Finally,theratiobetweenthedriedmushandthelyophilizing
agentwasoptimizedtoachievehigh-densitylyophilization.Theresultsshowedthattheprotective
effectofsaccharide(alcohol)protectantsonJI .B4G+HD+2E%H wasgenerallyhigherthanthatofprotein
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lyophilizationprotectants,andthelyophilizationprotectioneffectofsmallmoleculesaccharide
belowtetrasaccharideswasbetter,amongwhichsorbitolandraffinosehadthebesteffect,andthe
lyophilizationsurvivalrateincreasedtoabout56%afterthecombinationatthemassratioof1!1.The
lyophilizationprotectioneffectsofthebacteriawerenotimprovedaftercompoundingwithprotein,
ascorbicacid,glutathione,traceelements,andothersmallmolecules.Consideringthepractical
productionapplications,sorbitolandraffinosewerecompoundedwithwheyproteinstoimprovethe
loosenessofthebacterialpowderatthemassratioof3!3!2.Thelyophilizedsurvivalrateof!
!" #$%&'()'*+,( was(77.08"5.20)%whenthewetbacterialmassmixedwiththeprotectiveagentsat
theratioof1!1.2,andthetotaldrymattermassfractionofthesamplewas25%.
!"#$%&'() !,-,$%.#)+'/,01 #$%&'()'*+,(,lyoprotectant,freeze-dryingsurvivalrate,viablecount
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