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Influence of Processing Parametiers on Nutrient Recovery During
Ultrafiltration of Milk. S.K. Collinge® and C.A. Ernstrom, Utah State
University, Logan.

» Nutrient recovery, water usage, and time expenditure were compared while varying the
t beginning point of diafiltration. Milk was pasteurized at 72°C for 16 s and acidified to
ppH 5.8. Three batches of milk were ultrafiltered to 60, 65, or 70% volume reduction
tbefore diafiltration, and concentrated to 5x (80% volume reduction). Amount of
d diafiltration water was adjusted to control the buffer capacity/lactose ratio so the final pH of
t/ the fermented retentate was 5.1 = .1. Starting diafiltration at 70% volume reduction took
lless time and water without affecting nutrient recovery. The effect of preheating and
aacidifying milk on nutrient recovery was studied. Whole milk was heated to 60, 72, and
882°C for 16 s. Milk representing each heat treatment was divided into three batches, one
uunacidified (pH 6.6), the others acidified to pH 6.2 and 5.8. The milk was ultrafiltered,
d diafiltered, and concentrated to 5x. Recovery of calcium, phosphorus, and riboflavin were
s significantly reduced following acidification of milk. Riboflavin recovery was higher when
nmilk was preheated to 60°C as opposed to 72 or 82°C.
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Alttenuation of proteinase activity results from cointegrate formation
im Lactococcus lactis ssp. lactis C20. J.K. Kondo™ and K. Gillies, Utah
Sstate University, Logan.

1 Loss of jproteinase activity (Prt) is observed in lactose positive (Lac*) transconjugants
cobtained! from conjugal matings between L. lactis ssp. lactis CoO and LM2301 and
1LM2306;. Both C20 x LM2301 and C20 x LM2306 matings yielded Lac*Prt* and
1Lac*Prutd (proteinase deficient) transconjugants. Plasmid profiles of Lac*Prtd
t transconjjugants from C0 x LM2306 matings were identical to Co0 indicating that drug
1 resistancee had transferred from LM2306 to C20. Similarly, plasmid profiles of Lac+Prt+
t transconjjugants from CoO x LM2301 matings were identical to C0. The majority of other
t transconjjugants contained 100 kb cointegrate plasmids resulting from the fusion of the 55
I kb LacPrrt plasmid, pJK550, and the 45 kb transfer-factor plasmid, pJK448. Restriction
¢ endonucllease mapping indicated that pJK550 and pJK448 are identical to pSK08 and
1 pPRSO1 im L. lactis ssp. lactis ML3. Unlike cointegrates from a ML3 x LM2301 mating,
t transconjjugants from C,0 x LM2301 and C20 x LM2306 matings contained cointegrates
v which employ only insertion sequence ISSIT on pJKS550 for insertion into pJK448.
¢ Similar tco the ML3 system, a number of target sequences can be used as insertion sites on
1 pJK448. However, fusion events in a 6.6 kb BamHI-Kpnl fragment of pJK448 resulted
i in a substtantial reduction in proteinase activity in C20 x LM2301 Lac*Prtd transconjugants.
" These re:sults suggest that cointegrate formation may be a possible mechanism for the
1 instabilityy of proteinase activity of lactococci.
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EElectro-transformation of Lactococcus lactis ssp. lactis with 100 kb
cconjugative, cointegrate plasmid, pJK206 and 55 kb non-conjugative
pblasmid, pJK225. K. Gillies™ and J.K. Kondo, Utah State University, Logan

Plasmid--cured Lactococcus lactis ssp. lactis LM0230 and LM2306 (both Lac Prt-) were
transfornmed via electroporation with pJK206 (Lac*Prt*, 100 kb cointegrate plasmid
isolated ffrom a L. lactis ssp. lactis C20 x LM2306 mating) and pJK225 (Lac*Prt*, 55 kb
plasmid i isolated from a C20 x LM2306 mating). Under optimal conditions, recipients
were trannsformed at a frequency of 20 per g of supercoiled pJK225 and 1 per ug of
relaxed, copen circular pJK225, while no transformants were obtained using linear pJK225.
Electro-titransformation with pJK206 occurred at a frequency of 1 per pg of DNA.
Transfornmants contained plasmid DNA that had not undergone rearrangements or deletions
during thhe transfer process and each exhibited the Lac*Prt* phenotype. Host strain
backgrouund may have an influence on Prt expression since one transfer of a
LM0230//pJK206 transformant resulted in the loss of Prt in 20% of the cells. We
demonstraate with these experiments, that large, native plasmid DNA can be transferred via
electropooration. In addition, the 55 kb plasmid in L. lactis ssp. lactis C0 encodes both
lactose utirilization and proteinase functions.
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