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0 l Yees Abstract and Abstract Heading {see instruction sheet for example) 

Effect of exopolysaccharides from Streptococcus thermophilus on 
Mozzarella cheese yield_ R.L. Olsen, Utah State University, Logan. 

�~�S�t�r�a �i�n�s� of exopolysaccharide-producing lactic acid bacteria were isolated from commercial 
fSOurces. Production of exopolysaccharide was monitored by appearance of ropiness in 
1grown cultures. High incubation temperatures were used to induce non-ropy control 
<cultures. Cheesemaking trials were performed in 4 l stainless steel lab-scale vats. Milk 
'was standardized to 2.0% fat. Control and experimental cheeses were made 
1simultaneously and replicated eight times. Fresh cultures were used with each replication. 
!Levels of 1.0% Streptococcus thermophilus and 0.5% non-ropy Lactobacill us bulgaricus 
'were used. Average yield, moisture, fat and protein were not significantly different in 
<cheese made with ropy cultures. 
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M1 Mvtusst be received by March 1,1989. Send ori ginal and three copies to J.M. Elliot, four copies to Program Chairoffirstchoice, and one copy to 
Pn Pr?ro@'gram Chair of second choice, if applicable. Addresses are listed on enclosed Instructions for Abstract Preparation. 



J Collinge 
Last name of first author 

1989 JOINT ANNUAL MEETING 
AMMERRICAN DAIRY SCIENCE ASSOCIATION AND AMERICAN SOCIETY OF ANIMAL SCIENCE 

Triple Crown Convent ion Connection, Lexington, Kentucky 
July 31 -August 4, 1989 

J.M. Elliot, Chairman, Program Committee 
(607) 255-2862 

I. P_! P_ry.se rentalion Preference (check one} 
~CJ"'Oral I presentation of paper preferred 
0 Pl Posteter session presentation preferred 
0 EJ Eithete r method satisfactory 

II. Se Sectioion Preference (check 1st choice and indicate 
2nd:nd ch1hoice, if app licable) 

0 .AJ Animmal Health. Pharmacology & Toxicology 
0 Bl Breereding & Genetics 
0 Ei Envirironment , Behavior and Care 
(!tff""f{;od1d Science (Dairyl1vleats) 
0 G Growwth & Developmen t 
0 N Non·n·ruminant Nut rit ion 
0 P1 Pastutures and Forages 
0 PI Physrs iology 
0 P1 Prodtd uction and Management 
0 R1 Rumi ninant Nu trition 
0 T1 Teadching and Extension 

III. MeMedia ia Appea l (check if you consider paper to be of 
intenterestst to news media}: 

Corresponding author _ _:C:..:·:__:A.:..·:__:E:..:r:..:n.::s:..:t:..:r:..:o:..:m:::._ _____ _ 

Address Department of Nutrition & Food Sciences 

Utah State University 

Logan , UT 84322-8700 

Phone ( 801) 750-2102 

Member of (check as approp ria te) 
0 ADSA 0 ASAS 0 Both 

Note: 
Material within the blue-line box will be photocopied exactly 

as received. See Instructions for Abstract Preparation. Abstracts 
must be submitted on original abstract forms and in accordance 
with instructions. 

. 0 Yt Yes -Abstract and Abstract Heading (see instruction sheet for example} 

Influence of P rocessing Parameters 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 pas teurized at 72°C for 16 sand acidified to 
p pH 5.8. Three batches of milk were ultrafiltered to 60, 65, or 70% volume reduction 
t before 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 
tl the fermented retentate was 5.1 ± .1. Starting diafiltration at 70% volume reduction took 
lt!ess time and water without affecting nutrient recovery. The effect of preheating and 
a acidifying milk on nutrient recovery was studied. Whole milk was heated to 60, 72, and 
8 82°C for 16 s. Milk representing each heat treatment was divided into three batches, one 
u unacidified (pH 6.6), the others acidified to pH 6.2 and 5.8. The milk was ultrafil tered, 
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 
n milk was preheated to 60°C as opposed to 72 or 82°C. 
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A\ttenuation of proteinase activity results from cointegrate formation 
im Lactococcus lactis ssp. lactis CzO. J.K. Kondo* and K. Gillies, Utah 
S ~ tate University, Logan. 

I Loss of ]proteinase activity (Prt) is observed in lactose positive (Lac+) transconjugants 
c obtained! from conjugal matings between L. lactis ssp. /actis C20 and LM2301 and 
I LM2306i. Both C20 x LM2301 and C20 x LM2306 matings yielded Lac+Prt+ and 
I Lac+Prttd (proteinase deficient) transconjugants. Plasmid profiles of Lac+Prtd 
t transconjjugants from C20 x LM2306 matings were identical to C20 indicating that drug 
t resistancce had transferred from LM2306 to C20. Similarly, plasmid profiles of Lac+Prt+ 
t transconj jugants from C20 x LM2301 matings were identical to C20. The majority of other 
t transconjjugants contained 100 kb cointegrate plasmids resulting from the fusion of the 55 
~ kb LacPrrt plasmid, pJK550, and the 45 kb transfer-factor plasmid, pJK448. Restriction 
c endonucllease mapping indicated that pJK550 and pJK448 are identical to pSKOS and 
1 pRSOl im L. /actis ssp. lactis ML3. Unlike cointegrates from a ML3 x LM2301 mating, 
t transconjjugants from C20 x LM2301 and C20 x LM2306 matings contained cointegrates 
'which errnploy only insertion sequence ISS 1 T on pJK550 for insertion into pJK448. 
~Similar teo 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-Kpni 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 
i instabilit;y of proteinase activity of lactococci. 

~key wordls: cointegrate, proteinase, plasmid 
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EE!ectro-transformation of Laclococcus lac/is ssp. lac/is 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-t-cured Lactococcus /actis ssp. lactis LM0230 and LM2306 (both Lac·Pn·) were 
transfornmed via electroporation with pJK206 (Lac+Pn+, 100 kb cointegrate plasmid 
isolated ffrom a L. lacris ssp. lacris C20 x LM2306 mating) and pJK225 (Lac+Pn+, 55 kb 
plasmid i isolated from a C20 x LM2306 mating). Under optimal conditions, recipients 
were trannsformed at a frequency of 20 per Jlg of supercoiled pJK225 and 1 per Jlg of 
relaxed, oopen circular pJK225, while no trans formants were obtained using linear pJK225. 
Electro-titransformation with pJK206 occurred at a frequency of 1 per Jlg of DNA. 
Transfommants contained plasmid DNA that had not undergone rearrangements or deletions 
during thhe transfer process and each exhibited the Lac+Pn+ phenotype. Host strain 
backgrouund may have an influence on Prt expression since one tran sfer of a 
LM0230/I/pJK206 transformant resulted in the loss of Prt in 20% of the cells. We 
demonstr:rate with these experiments, that large, native plasmid DNA can be transferred via 
electroponration. In addition, the 55 kb plasmid in L. lacris ssp. lac tis C20 encodes both 
lactose utiti lization and proteinase functions. 
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