
August, 1983 
Vol. 3, NO. 8 
Pages 281 *320 
ISSN: 0273-2866 
Box 701 
Ames, Iowa 50010 

1 

UNIVERSITY MICROFILMS 
INTERNATIONAL 
300 NORTH ZEEB ROAD 
ANN ARBOR MI 
48106 

$5.00 

i 

i 

Dairy and 
food Sanitation 

A Publication for Sanitarians and Fieldmen 

• Sensory Evaluation As A Quality 
Assurance Tool In A Commissary 
Foodservice System 

• Simple Device for Cleaning an 
Ice Cream Scoop 

• Benefits of Salt In Food Products 

A Publication of the International 

Association of Milk, Food and 

Environmental Sanitarians, Inc. 

i ' 



QaifV 

Food 
itatioo 

This is the 
piece to be .. . 

Mail your copy or camera ready art 
work today to: 

lAMFES-Advertising 
P.O. Box 701 Dept. 2 

AMES, lA 50010 

Ad placed in one publication 

ADVERTISING RATES - Base Charge 

Ad placed in both publications (same month & copy) 

ADVERTISING RATES- Base Charge 

Black Er white rates 1 time 6 times 12 times 
Back Cover $476 $435 $393 

Inside Front Cover 464 425 383 
Inside Back Cover 464 425 383 
One page 414 378 342 
2/3 page 315 281 252 
1/2 page 252 222 195 
1 /3 page 180 162 145 
1 /4 page 138 127 109 
1/8 page 100 84 73 

2 color: Add $85 per placement 
4 color: Add $275 per placement 

Bleed: Add $55 to your base charge 

MECHANICAL REQUIREMENTS 

Full page 
2/3 page (horiz.) 
1/2 page (vert.) 

1/2 page (horiz.) 

1/3 page (horiz.) 
1/4 page (vert.) 

1/8 page (horiz.) 

7” X 10" 

7" X 6%" 

3’A" X 10" 

7" X 5" 

7" xO’A" 
3%" x4y4' 

3^/4" x2’A' 

Negatives or camera ready artwork preferred. 
Unless otherwise instructed, artwork and copy will be 
disposed of. 

Halftone: 133 line screen 

Black & white rates 1 time 6 times 12 times 

Back cover $715 $653 $591 

Inside Back Cover 697 636 576 

Inside Front Cover 697 636 576 

One page 622 568 514 

2/3 page 472 422 378 

1/2 page 416 380 432 
1/3 page 270 244 216 

1/4 page 206 190 162 

1/8 page 151 126 109 

Classified ads: 20C per word 

Agency commission: 15% 

Invoices due upon receipt 

CIRCULATION INFORMATION 

Major Responsibilities 

Milk and Food Quality Control . 49.20% 

General Sanitation . 18.50 
Laboratory . 15.20 
Teaching, Research . 9.70 

Industry (other than quality control) .  7.40 

100.00% 

Published monthly. Closing date for all advertising 
is the 1st of the month preceding issue. Publica¬ 
tion issued 10th-15th of each month. 

The circulation of the Journal is international and 
averages 4000 copies per month. Dairy and Food 
Sanitation circulation averages 2500 copies per month. 



Come 
toNSFfor 
Certification 
Services. 
Many products, systems, and 
services which affect public 
health and environmental qual¬ 
ity are not covered by Naticmal 
Sanitation Foundation stan¬ 
dards. However, they an 
addressed by other voluntary 
consensus standards or govern¬ 
mental regulations. Under the 
new Certification Services pro¬ 
gram, these products, systems, 
or services are tested and eval¬ 
uated by NSF. Those found in 
compliance with the various 
criteria earn the right to display 
the NSF Certified™ mark and 
appear in a published annual 
Registry. 

Certiiacation by NSF assures 
objective testing and analyses. 
Since 1944, we have been 

Find Out ^liat Certification 
Services Can Do For You! 
Write or Phone for Free Information: 

• Certification Services Brochure 
• NSF Facts Brochure 

highly respected as a neutral 
third party for evaluation and 
testing of commercial products 
and services. Use of the NSF 
Certified™ mark is proof 
that your product, system, or 
service meets the referenced 
standard or regulation. And 
the widely circulated Registry 
provides easy reference by 
purchasers and regulatory offi¬ 
cials. The net result is that 
when NSF standards do not 
cover a product type, but other 
standards or regulations do, 
certification is a viable 
alternative. 

The certification process is a 
simple procedure requiring; 
1) completion of an applica¬ 
tion; 2) evaluation of the 
product, system, or service; and 
3) unannounced visits to tlte 
company’s facility by an NSF 
representative to assure contin¬ 
ued compliance. 

Please contact Certification 
Services to obtain an applica¬ 
tion, learn more about the 
service, inquire about certified 
products, or to discuss your 
needs in more detail. Inquiries 
fi*om anywhere in the world are 
welcome. 

National Sanitation 
Foundation 

Office and Laboratories, PO. Box 1468, Ann Arbor, MI 48106 USA Phone: (313) 769-8010 



282 

lAMFES Sustaining Members 
Alpha Chemical Sarvicas. Inc. Eastern Crown, Inc. 
P.O.Box 431 P.O.Box 216 
Stoughton, MA 02072 Vernon, N.Y. 13476 

M. M. Muzzaralll Modena ajr.l. 
via Galileo Galilei, 162 
41100 Modena, Italy 

Anderaon Chemical Co. 
60x1041 
Utchfield, MN 55355 

Angenics, Inc. 
100 Inman St. 
Cambridge, MA 02139 

Associated Milk Producers, Inc. 
830 N. Meacham Rd. 
Schaumburg, IL 60195 

Babson Bros. Co. 
2100 S. York Road 
Oak Brook, Illinois 60521 

Borden, Inc. 
Dairy & Services Div. 
168% Northchase 
Houston, TX 77060 

C.I.S.I. 
Via Maasarenti 54 
40138 Bologna, Italy 

Dairymen, Inc. 
10140 Lim Station Road 
Louisville, KY 40223 

DarigoM 
635 Elliott Ave. W. 

Seattle, WA 96109 

Dean Foods 
1126Kilbum Ave. 
Rockford, IL61101 

De Laval Agricultural Division 
Alfa-Laval Inc. 
11100 North Congress Avenue 
Kansas City, MO 64153 

DHco Laboratories 
P.O.Box 1058-A 
Detroit. Ml 48232 

GAF 
140 West 51st St. 
New York, NY 10020 

Nasco International 
901 Janesville Ave. 
Fort Atkinson, Wisconsin 53538 

G. B. Fermentation, Inc. 
PO Box 241068 
Chariotte, NC 28224 

National Mastitis Council 
1840 Wilson Blvd. 
Ariington,VA 22201 

Garber Products Co. 
446 State St. 
Fremont, Ml 49412 

W. A. Golomski & Associates 
1006 Martin Dr. West 
Bellevue, NE 68005 

H. B. Fuller Co. 
Monarch Chemicals Div. 
390 Jackson St. NE 
Minneapolis, MN 56421 

Kendall Co. 
One Federal St. 
Boston, Massachusetts 02101 

Klenxade Division 
Economics Laboratory, IrK. 
Osborn Building 
St. Paul, MN 56102 

The Kroger Co. 
1212 State Avenue 

Cincinnati, OH 46204 

Maryland Cr Virginia Milk Producers 
Assn.. Inc. 

P.0, Box 9154 Rosslyn Station 
Arlington, Virginia 22209 

Michigan Milk Producers Assoc. 
24270 W. Seven Mile Road 
Detroit, Ml 48219 

Mid America Dairymen, Inc. 
P.O. Box 1837 SSS 
800 W. Tampa 
Springfield, MO 65805 

National Milk Producars Federation 
30FSt.NW 
Washington, DC 20001 

Norton Co. 
P.O. Box 350 
Akron, Ohio 44308 

Oxoid USA, Inc. 
9017 Red Branch Rd. 
Columbia, MD 21045 

Reitman Manufacturing Co. 
10319 Pearmain St. 
Oakland, CA 94603 

Rosista, Inc. 
P.O. Box 685 
Wood Dale. IL60191 

Seiberling Associates, Inc. 
84 N. High - Suite 2B 
Dublin, OH 43017 

United Industries, Inc. 
1546 Henry Avenue 
Beloit, Wl 53511 

Universal Milking Machine Div. 
Universal Cooperatives Inc. 
408 S. First Ave. 

Albert Lea, MN 56007 

Walker Stainless Equipment Co. 
601 State St. 
New Lisbon, Wl 53950 

Webco Chemical Corporation 
Rt. 197 
Dudley, Massachusetts 01570 

Dairy and Food Sanitation is published monthly 
by the International Association of MHk, Food and 
Environmental Sanitarians, Inc, executive offices at 
PO Box 701, 413 KeNogg, Ames, lA S0010. Printed 

by Hauss Printing, Inc, 911 Second St, Amas, lA 
50010. Sacond-claaa poataga paid at Amaa, lA. 
Poatmaatar: Sand addraaa changaato lAMFES, 
413 KaNogg, Amaa, lA 60010-0701. 

Manuscripts: Correspondence regarding manu¬ 
scripts and other reading material should be 
addressed to Kathy Hathaway, PO Box 701, Ames, 
lA 50010-0701.515-232-6699. 
"bwmoionBto ConPlMm" can be obtained from the 
6dKor. 
OrdMB for Rvibts: All ordem should be sent to 

lAMFES, Inc., PO Box 701, Ames, lA S0010C701. 
Note: Single copies of reprints are not available 
from this address; address, reprint requests to 
principal author. 
BuUniM Moais: Corrasporxience regarding business 
matters should be addressed to &i1 0. Wright, 
lAMFES, PO Box 701, Ames, lA 50010-0701. 
Subscription Rataa: $60.00 per volume, one 
volume per year, January through December. 
Single copies $5.00 each. 
Sustaining Mamberahip: A sustaining member¬ 
ship in lAMFES is available to companies at a rate of 
$300 per year, which includes $100 credit toward an 
ad in the "annual meeting issue” of the Journal, 
usually the July issue. For more information, 
contact lAMFES, PO Box 701, Ames, lA 50010- 

0701,515-232-6099. 
Membership Dues: Membership in the Association 
is available to individuals only. Direct dues are 
$28.00 per year and include a subscription to Dairy 
and Food Sanitation. Direct dues and both 

journals are $50.00. Affiliate membership is $28.00 
per year, plus state dues, and include a subscription, 
also. Affiliate dues and both journals are $50.00, 
plus state dues. Student memtership is $10.00 per 
year, with verification of student status, and 
includes one journal. 
Oahns: Notice of failure to receive copies must be 
reported within 30 days domestic, 90 ds^ foreign. AH 
correspondence regarding changes of address arxl dues 
must be sent to lAMFES, Inc., P.O. Box 701, Ames, lA 
50010-0701,515-232-6699. 



283 

lAMFES 
OFFICERS AND EXECUTIVE BOARD 

Pntkhnt, ROBERT MARSHALL. 203 Eck- 
les Hall, Univ. of Missouri, Columbia, MO 
65201. 
PrasWant-Elact. A. RICHARD BRAZIS, W. 
A. Gokxnski & Assoc., Manager, Sanitation- 
Microbiology Group, 1006 Martin Drive 
West, Bellevue, NE 68005. 
First Vk»-Pimkhnt, ARCHIE C. HOLU- 
DAY, VA Dept, of Ag., 1100 Bank St., Suite 
600, Richmond, VA 23219. 
Second Vice-Preeidant, SIDNEY BAR¬ 
NARD, 9 Borland Lab, Pennsylvania State 
University, University Park, PA 16802. 
Secretary-Traasurer, ROY GINN, Dairy 
Quaiity Control Inst., 2353 No. Rice SL, 
Room 110, St. Paui, MN 55113. 
Jr. Put Prukhnt, HARRY HAVERLAND, 
FDA Training Fadiity, Room 8002, Federal 
Office Buiiding, 550 Main St., Cincinnati, 
OH 45202. 
Sr. Past Prasidant, WiLLIAM ARLEDGE, 
Dairymen, Inc., 10140 Linn Station Road, 
Louisville. KY 40223. 
Atmiaf Council Chrmn., LEON TOWN¬ 
SEND, Milk Control Brarwh, Bureau for 
Health Services, 275 East Main St., 
Frankfurt, KY 40601. 

Dairy and 
Food Sanitation 
Vol. 3 August 1983 No. 8 

• Simple Device for Cleaning an Ice 284 
Cream Scoop 
A. Mates 

• Sensory Evaluation as a Quality 288 
Assurance Tool In A Commissary Foodservice 
System 
Ronald F. Cichy, Ph.D. 

_EDtTORS_ 

KATHY MOORE HATHAWAY, Editor. 
Box 701, Ames, Iowa 50010 

EARL 0. WRIGHT, Executive Secretary 
arid Managirtg Editor, Box 701, Ames, 
Iowa 50010 

EDITORIAL BOARD 

• Benefits of Salt in Food Products 
Martha E. Rhodes, Ph.D. 

293 

H.V. ATHERTON 
K. J.BAKBI .... 
D. K.BANDLER . 
S. BARNARD ... 
H. BENGSCH ... 
F. BOOYFELT ... 
J. BRUHN. 
J. BURKETT .... 
J. CARROLL.... 
J. CHAMBERS .. 
C. D. CLINGMAN 
R. DICKIE. 
F. FELDSTEIN . 
R. FUQUA . 
E. GADD . 
J.GERBERICH .. 
P. HARTMAN ... 
C. HINZ. 
C.JEUINGS .... 
J.JEZESKI . 
W. LAGRANGE . 

C. LIVAK . 
P. MARTIN . 
D. MILLER . 
L. PARHAM .... 
C. PRICE . 
D. RACE. 
J. REEDER. 
D. ROLLINS ... 
R. SANDERS ... 
G. SMITH. 
C.WEBSTER ... 
E. ZOTTOLA ... 

_Burlinetan, VT 
.Rockvile, MO 
.Itlwca, NY 
Univeraitv Pack, PA 
... Stxinafield, MO 
.CorvaNis, OR 
.Davis, CA 
.SkxixCitv, lA 
.Ariingtan, TX 

. West Lafayetts, IN 

.Orlando, FL 

.Madison, Wl 
_ Culpeper, VA 
_Mt. Juliet, TN 
. Jefferson City, MO 
.Eau Claita, Wl 
.Ames, lA 
_Alexander, NY 
.Clinton, lA 
.Gainesville, FL 
.Ames, lA 
.LarKaster, PA 

■ ■ ■ ... Chicago, IL 
.Orlando, FL 

. Oklahorre City, OK 

.LonXiatd, IL 

.Camillus, NY 
.Artington, VA 

.. Springfield, MO 

... Washington, DC 
.. Schenectady, NY 
.LeClaire, lA 
.St. Paul, MN I 

News & Events 297 

New Product News 304 

Dairy Quality 307 

Affiliate Officers 309 

DFS Back Issues 311 

JFP Back Issues 312 

Book Review 315 

Welcome New Members 316 

JFP Abstracts 317 



284 

Dairy and Food Sanitation, Vol. 3, No. 8, Pages 284-287 (August 1983) 
CopyrigM*. lAMFES, P.O. Box 701, Ames. lA 50010 

Simple Device for Cleaning 

an Ice Cream Scoop 

A. MATES 

Public Health Laboratory 
Mimstry of Health 
P.O. Box 9526 
Ha^a, Israel 

Ice cream scoops are used for dispensing ice cream in soda 

fountain establishments. A sintple device for cleaning the scoop 

based on a siphon was presented. The importance of the use of 

this device for cutting contamination rates in bulk ice cream foun¬ 

tain establishments was presented and discussed. 

Retail handling and dispensing of ice cream involves 
soda fountain sanitation. One of the major hazards of the 
microbial contamination of the ice cream, in such an estab¬ 
lishment, is the unclean scoop. The scoop is usually kept 
in vessels containing cold water, samples of which show 
extremely high bacteria counts. The way the scoop is kept 
is responsible for the high count observed in the ice cream 
from various fountains (i). Tanner (4) mentioned that at 
soda fountains where the scoop was kept in running water, 

the total bacterial count as well as the coliform were less 
than those kept in still water. Furthermore, he suggested 
that in those samples where the water had a high bacterial 
count this was probably due to a slower running of the 

water through the reception vessels containing the dispens¬ 
ing device. 

In most establishments in this country the scoop is kept 

in vessels containing cold water and a survey of these con¬ 
tainers show high bacterial counts. On the other hand keep¬ 
ing the scoop in running water is expensive and wasteful 
anywhere, and especially so in a country with limited 
water resources. Therefore, we have developed a device 
which will be useful in maintaining a high sanitation stan¬ 
dard and which will also be economically feasible and not 
water wasteful. 

MATERIALS AND METHODS 

Ice cream samples. Ice cream was collected either in their original con¬ 

tainer or in sterile containers prepared in the laboratory. 

Bulk samples. Aseptically 100 gram of ice cream was tranferred to a 

sterile samples container. For testing the degree of contamination of the 

ice cream, the sample was taken with a sterile spoon from the surface to 

Figure 1. Cleaning scoop device. 

the depth of 1 cm in the same way as the readier sells the product. The 

sample was collected and transferred to the laboratory in dry ice. 

Preparation of sample. The ice cream sample was left at room temper¬ 

ature for IS minutes, and rotated several times for complete melting. 

Then the ice cream, 11 gr. of the sample, was weighted and mixed with 

99 ml of phosphate buffer (2) and the appropiated dilution was prepared 

in the same buffer. 

Standard plate count. Was performed by the method described (2) 

using plate count agar incubated at 32° for 48 hours. 

Coliform counts. An initial 1:10 and further dilution of the ice cream 

dilution was prepared in phosphate buffer. 1 ml of the appropriate dilution 

was transferred to a 90 mm petri dish and IS ml of molten violet red bile 

agar was added and mixed throughly with the sample. 

The plates were allowed to solidify and were incubated at 3S°C for 24 

hours and the suspected colonies were verified. 

Fecal conforms were counted by the M P N method and verified as de¬ 

scribed by the Food and Drug Administration (/). Pathogenic E. coli 

0114, obtained original from Israel Central Laboratory, was counted in 

the sample as fecal coliform and verified by serologic methods. 

Cleaning scoop device. The laboratory model of this device was nuide 

from glass and is presented in Figure 1. The principle is an automatic 

siphon with siphonizing cycles every five minutes which require about 12 

liters of watei an hour. We suggest that the automatic siphon cleaning 

scoop should be made of stainless steel. The inlet tube should be made 

of 0.5 inch robber tubing which could be easily connected to tap water. 

The drain tube should be made with 0.5 inch robber tubing to be con¬ 

nected to the pipe. The water enters from the top to prevent back-flow. 
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TABLE 1. Standard plate counts and coliform counts from water and ice cream in various fountain establishments. 

Ice cream analysis 

Water analysis Sample Before During 
No. of No. use use 

fountain Type of S.P.C. Coliform S.P.C. Coliform S.P.C. Coliform 
establishment Water cc CC 

Tap water 

Rinsed 

1.5102 neg 1 1.0102 <10 1.010® 2.010® 

1. vessel 

Vessel 

5.3102 neg 2 6.0102 <10 6.010* 2.010® 

water xx 1.010’ 2.0102 3 2.0102 <10 1.510® 2.010® 
4 4.0102 <10 2.010® 2.010® 

5 5.0102 <10 3.010® 2.010® 

Tap water 

Rinsed 

1.0102 neg 1 2.010* <10 6.010® 2.010® 

2. vessel 8.0102 neg 2 4.0102 <10 9.010* 1.210® 

vessel 

water xx 1.010’ 1.0102 

Tap water 

Rinsed 

2.1102 neg 1 5.0102 <10 1.210® 2.010® 

3. water 

Vessel 

1.0102 neg 2 5.0102 <10 2.010* 2.010® 

water xx 6.0102 2.0102 

Tap water 

Rinsed 

1.2102 neg 1 5.0102 <10 8.010® 1.410® 

4. vessel XX 

Vessel 

5.0102 neg 2 4.0102 <10 9.010* 1.010® 

water xx 1.010® 2.0102 3 1.0102 <10 2.010* 8.010® 

Tap water 

Rinsed 

3.0102 neg 1 2.0102 <10 2.010* 1.010® 

5. vessel 

Vessel 

2.1102 neg 2 1.010* <J0 9.010* 2.010® 

water xx 1.010® 2.0102 

XX = Vessel water - water samples from vessels where the scoop was during use. 

A water pressure regulator for constant delivery of the amount of water 

could be used in those places where the water pressure is irregular. 

RESULTS 

a) The microbiology quality of the water where the scoop 
is kept and the respective ice cream 

Five fountain establishments were tested for their ice 
cream contamination during the marketing of the product. 
Samples were taken from the original bins, and three days 
after dispensing began with a sterile spoon from the surface 
of the ice cream. Tap water, water from the rinsed cup be¬ 
fore used, and three hours after normal usage were 
analyzed. 

The results presented in Table 1 indicated that there is an 
increase in the total bacterial counts and in the number of 

conforms. Furthermore the presence of fecal coliforms in 
some of the water and in the ice cream was identified. 

b) Comparison of the bacteriological contamination of the 
water where the scoop was maintained and the respective 
ice cream 

Further analysis to establish the possibility of ice cream 
contamination, using this method of handling, was per¬ 
formed in the laboratory where the scoop was kept in beak¬ 

ers containing water at various outside temperatures. The 
experiment was performed for 3 hours with the scoop used 
in a comparable way as in the fountain establishment ice 

cream delivered every five minutes. From the results pre¬ 
sented in Table 2, we were able to note an increase in the 
bacterial counts and coliform in the water vessels and in 

some instances also in the ice cream tested. 
Our data would suggest that the outside temperature of 

the water was not an important factor. 

c) Comparison of the bacteriological results of the water 
from the device where the scoop was kept and the ice 
cream contamination 

The scoop was kept in the device previously described 
with water being changed every five minutes. The temper¬ 
ature of the water, which entered the device, was 25*^. 
The experiment was performed for S hours with the scoop 
immersed in the ice cream every five minutes. The results 
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TABLE 2. Changes in the bacterial count of the water where the scoop was kept and the respective ice cream. 

Water where the scoop 
Outside Time/hour was kept Ice cream 

temperature 

SPC/cc Colifonn/cc SPOgr Coliform/gr 

0 6.0 XlO^ <10 5.0X102 8.0X102 
1 3.6x10^ 18 . - 

240 

2 3.0X10* 20 
3 7.5X10* 20 2.0X10* 4.0X102 

0 3.0X10^ <10 5.0X102 8.0x102 

1 2.5 XIO^ 60 - - 

IT 
2 2.0X10* 80 
3 8.0x10* 90 7.0x10* 7.0x102 

0 2.0 XIO^ <10 2.0x102 8.0X102 

1 3.5X10^ 40 - . 

30“ 
2 4.0x10^ 60 
3 3.0X10* 100 3.0X10* 6.0x102 

0 4.0 xlO* <10 5.0x102 2.0x102 
1 8.0 xlO^ <10 - - 

34“ 
2 2.0x10* 16 
3 4.0X10* 20 2.0x10* 3.0x102 

0 5.0x102 <10 1.0X102 >10 

1 4.0x102 20 - - 

36“ 
2 3.0x102 30 
3 4.0x102 20 3.0X102 10 

TABLE 3. Changes in the bacterial count of the water in the device and the respective ice cream. 

The water where the 
Time in scoop was kept Ice Cream 
hours 

SPOcc Coliform SPC/cc Coliform 

0 
1 
2 

2.0 xlO^ <10 2.0X10* 80 

1.5x10^ <10 1.6x10* 90 
3 1.5x10^ <10 2.1 X 10* 90 
4 2.0 xlO^ <10 l.OxlO* 90 
5 2.0 xlO^ <10 2.0X10* 100 

presented in Table 3 show that there is no increase in the Similarly our cleaning device was also filled with a 
water and ice cream bacterial counts. bacterial suspension and the contamination of the water 

and the ice 1 cream was followed for 120 minutes. The re- 
d) Tranter ofE. coli 0114 from the water where the scoop suits presented in Table S show that the possibility of con- 

\ is kept to the ice cream tamination of the ice cream is low. 
1 A water container where the scoop was kept in fountain 

1 establishment was filled with sterile water containing DISCUSSION 
pathogenic E. coli 0114. The water and the ice cream were 
analyzed for 4 hours for the presence of bacteria which was Ice cream sold in the soda fountain establishment is kept 

1 absent from ice cream. The results presented in Table 4 for long periods of time in open bins, and there is a con- 

1 show that the bacteria was transferred from the vessel to stant transfer of bacteria by the scoop from one to another 

the ice cream. by the scoop itself or via the water in the vessel, where the 
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TABLE 4. Tranter of E. coli 0114 from the water where the scoop is kept to the ice cream. 

Time in 

minutes 

Vessel water Ice Cream 

E. COU0114 

/cc 

E. coli 0114/gr Do8eE.c(di0114 

per person eating 

ice cream (120 gr) 

Before start 0 0 0 

0 100 0.4 48 

30 2400 4.3 516 

90 4300 0.9 108 

120 280 9.3 1116 

150 230 9.3 116 

180 70 2.4 288 

210 210 2.3 276 

240 150 9.3 1116 

270 930 24 2280 

300 730 46 5520 

TABLE 5. Tranter of E. coli 0114 from the scoop cleaning device to the ice cream. 

Time in 

minutes 

Container water Ice Cream 

E. coli 0114/cc E. coli 0114/gr Dose of E. 0^0114 

per person 

eating ice cream 

(120 gr.) 

Before Start 0 0 

0 400 0.7 84 

30 0 0 

60 0 0 0 

120 0 0 0 

scoop is kept. Furthermore not all the flavors are changes 
at the same time and contamination which could occur in 

one would spread to the rest of the ice cream, even to 
newly-opened ones, via the scoop. This contamination 
would last until all the containers are changed completely 
and the scoop thoroughly cleaned. The water in which the 
scoop is kept could also become contaminated (Table 1) 
and contamination could spread to the ice cream contain¬ 
ers. (Table 4). Furthermore the possibility of the passing of 
fecal coliform from the water to the ice cream increases the 
hazard of this product to the population especially to young 
children. For this reason a continuous cleaning of the 
scoop will decrease contamination (Table 2,3,5) and cut 
off the chain of transfer of the contamination from one ice 

cream bin to the others at the soda fountain. 

The results indicate that this type of device or any other 
technical version would considerably improve the bac¬ 
teriological quality of the ice cream sold in these establish¬ 
ments, thus decreasing the hazard to the public of consum¬ 

ing contaminated ice cream. 
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Sensory Evaluation As A Quality Assurance Tool 
In A Commissary Foodservice System 

Any foodservice operation can be re¬ 

garded as a system of interrelated ac¬ 

tivities designed to deliver a series of 

products to the point at which they are 

available for consumption by the target 

markets. The target markets have defina¬ 

ble needs that must be satisfied by the 

foodservice operation if the organization 

is to remain viable and realize a profit. 

The objective of any foodservice manage¬ 

ment group is to define these needs and 

meet or exceed the clientele’s esqsectations 

(1). The objective of this research was to 

apply quality assurance and quality con¬ 

trol principles, especially the Hazard 

Analysis Critical Control Point (HACCP) 

concept, to a commissary foodservice sys¬ 

tem and to discover whether the quality 

assurance/quality control principles will 

enable managment to define and meet 

their target market’s expectations (2). The 

focus of this research is limited to a com¬ 

prehensive treatment of one product pro¬ 

duced in this commissary foodservice sys¬ 

tem. The product chosen was a double¬ 

deck hamburger sandwich. This product is 

the highest volume ground beef menu item 

produced by the commissary foodservice 

system and is subject to all the possible 

abuses of any foodservice system. The 

commissary’s annual production of this 

product is in excess of800 tons. Once pro¬ 

duced, the ground be^ patties are shipped 

to over 100 satellite low-to-medium 

priced, full-menu, table-service restau¬ 

rants. The annual sales volume of this 

mid-west food corporation exceeds $125 

million (3). 
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Definitions of Quality 

What constitutes quality in foodser¬ 
vice operations? Although varying 

with the nature of the operation, al¬ 

most every component of the dining- 

out experience, including menu vari¬ 
ety, prompt service, food preparation 
techniques, and ambience is an indi¬ 
cator of quality. To provide quality, 
the restaurateur must establish stan¬ 
dards for personnel, equipment, sani¬ 

tation, raw materials, food prepara¬ 
tion, presentation, and service. The 

customer’s perceived value is based 
on quality and price and is also af¬ 

fected by other factors. Quality makes 
a product what it is. The term “qual¬ 
ity”, without being carefully defined 
in relation to some standard, means 
either very little or too much. 

The average consumer associates 

quality with subjective personal pre¬ 

ferences, as something that is liked or 
disliked, excellent, superior, great, or 

good. Quality, from a technique or 
scientific viewpoint, can be defined as 
an orderly classiflcation of the chemi¬ 

cal and physical characteristics of a 

product. Flavor, texture, appearance, 

consistency, palatability, nutritional 
values, safety, ease of handling, con¬ 
venience, storage stability, and pack¬ 
aging are the essential elements that 
must be evaluated in establishing 

product quality. Management equates 
quality with certain economic factors, 
such as the cost of the product, profits 

generated and consumer acceptance 

within the intended selling price 

range. 

Quality of foods may be defined as 
the composite of the characteristics 
that differentiate individual units of a 
product (4). These characteristics in¬ 
fluence the degree of acceptability of 

the unit by the buyer. Quality may 
mean excellence in relation to certain 

things that a consumer wants in a par¬ 
ticular product. Food quality is 

evaluated by sensory, chemical, and 
physical methods. Two dominant fac¬ 
tors emerge in the definition and 

evaluation of quality: the actual phys¬ 
ical or chemical measurement of the 

product and the acceptance of the 
product by the consumers based on 

whether or not it completely satisfies 
their “wants”. The development of a 

quality product and organizational 
image, coupled with a consistent mar¬ 
keting effort, can enhance a firm’s 

market share. 

Quality is never the result of the ef¬ 

forts of the quality control or quality 
assurance department alone. Rather, 
quality is the one factor that the entire 
organization must address and sup¬ 
port. It is a valued organizational goal 
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and outcome. It is management’s re¬ 
sponsibility to establish quality as an 
attitude that permeates the entire or¬ 
ganization. The development of qual¬ 
ity judgment in employees is highly 
significant to satisfactory production. 
Quality in production refers to the 
taste, sqjpearance, texture, nutritional 
value, and level of excellence of the 
food served. Clear concepts of quality 

are best developed through first-hand 
experience. 

Quality control has been defined as 
the operational techniques and ac¬ 
tivities that sustain a quality of prod¬ 

uct or service that will satisfy given 

needs; also the use of such techniques 

and activities (5). 

Without a quality control program, 
a foodservice firm cannot serve a con¬ 
sistent standard. A good quality stan¬ 

dard should cover essential character¬ 

istics that indicate quality in a prod¬ 

uct. The modern-day concept of 
“total quality control” involves sen¬ 
sory evaluation in all stages of product 
flow, from inspection of incoming 

raw materials through surveillance of 

the finished products. It is now recog¬ 
nized by most companies that quality 
controls are vital and, in many in¬ 
stances, represent the very life blood 
necessary to compete successfully in 

today’s competitive and changing 
markets (6). On the other hand, some 
companies still view quality control 
programs as an expense with no direct 
profit to the firm (7). 

Quality assurance includes all the 
planned systematic actions necessary 

to provide adequate confidence that a 
product or service will satisfy given 
needs (5). The primary responsibility 
for the safety, wholesomeness, and 

nutritional quality of food rests with 

the food processor, not the Food and 

Drug Administration or any other gov¬ 

ernmental organization. The con¬ 
sumer’s best hope for safety and qual¬ 
ity in food lies in the development and 
maintenance of adequate quality as¬ 
surance programs. Quality assurance 

systems must be installed in a com¬ 

pany’s operation to provide some de¬ 
gree of assurance that the products 
manufactured and shipped are not 
adulterated or misbranded. The qual¬ 
ity assurance system must include in¬ 

gredient inspection and control, man¬ 
ufacturing control, and distribution 
control. 

An effective quality assurance pro¬ 
gram should embrace all available 
means of testing, and sensory evalua¬ 
tion is one of the most important. The 
establishment of an effective quality 
assurance program in any food opera¬ 

tion requires, in part, that the program 

be well defined, adequately communi¬ 
cated, and clearly understood by all 
participants and put into practice. The 
program must standardize and clearly 
specify all formulae, manufacturing 
and storage conditions, product han¬ 

dling, processing, and finished goods 

inspection. The quality assurance ef¬ 
fort must also involve on-going testing 
and monitoring of physical, chemical, 
sensory, and microbiological qual¬ 

ities. 

Assurance of quality in a foodser¬ 
vice operation must follow the same 
basic principles that apply generally to 
food operations producing packaged 
products. Restaurants, unlike conunis- 

sary foodservice systems, are unique, 

however, in that products flow di- 
recdy into the hands of the consumer, 
with minimal opportunities to ac¬ 
cumulate output, sample, analyze, 
and withdraw unacceptable products. 
In contrast, a commissary foodservice 
system may provide increased oppor¬ 

tunities for a dynamic quality assur¬ 
ance program, since food production 
and service areas are located in sepa¬ 
rate facilities. 

Sensory Aspects of Ground Beef 
The quality of food is a composite 

of microbiological, nutritional, and 
sensory attributes. Sensory methods 

are used to determine whether foods 

differ in such qualities as taste, odor. 

Juiciness, tenderness, or texture, and 
the extent of these differences. Sen¬ 
sory tests are also used to determine 
consumer preferences among foods 
and whether a certain food product is 
acceptable to a specified consumer 

group. 

The two general types of sensory 
evaluations of foods are consumer 
tests to determine acceptability and 
difference tests to determine quality 
differences. Sensory evaluation is 

concerned with human evaluation and 
measurement of physical stimuli. Lab¬ 
oratory panels are not miniature con¬ 
sumer surveys. Some companies, 

however, prefer to use employee 
panels to assess preference or accepta¬ 
bility of a food product before testing 
that product on consumers. Employee 
panels can be utilized to predict con¬ 
sumer acceptability or preference re¬ 

sponses, provided the employee 

panels are composed of persons simi¬ 
lar to the potential consumers who 
will comprise the non-employee 
panel. 

Sensory quality standards for retail 

meats may include appearance, such 
as color, size, and shape; kinesthetics, 
such as texture, mouthfeel, consis¬ 
tency, and viscosity; and flavor 
senses, such as taste and smell. The 

purpose of sensory standards is not as 

much to focus on consumer protection 
as it is to serve as a means for proces¬ 
sors to determine consumer prefer¬ 
ences. The objective then becomes the 
tailoring of the product to satisfy these 
consumer preferences. Sensory attri¬ 

butes, which are generally buyer-sel¬ 
ler specifications, are ultimately valu¬ 
able purchasing tools of the consumer. 

Sensory evaluation makes an im¬ 
portant contribution to an effective 
quality assurance program. Sensory 

principles can be applied in all stages 
of product flow, from incoming in¬ 
spection to in-process controls to final 
product inspection and product sur¬ 

veillance. Sensory testing has been in¬ 

cluded in the quality assurance pro¬ 
grams of several leading food com¬ 
panies because it offers three impor¬ 
tant advantages. Sensory evaluation 

identifies the presence or absence of 
perceptible differences; pinpoints the 

important sensory characteristics of a 

product in a fast, quantifiable manner; 
and identifies particular problems that 
cannot be detected with other analyti¬ 
cal techniques. 

Sensory Analysis of Ground Beef Pat¬ 

ties - Methods and Analysis 

Sensory evaluation can be consid¬ 
ered a service function regardless of 
where or how it is positioned in an or¬ 
ganization. Ideally, this service func¬ 
tion should be an integral part of the 
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decision-making continuum. Sensory 
evaluation may be structured as 
strictly a part of research and develop¬ 
ment. Alternatively, sensory evalua¬ 

tions of the firm’s products can pro¬ 
vide information to bridge the gap be¬ 

tween the research and development 
department and the promotional as¬ 

pects of marketing. In addition, sen¬ 
sory evaluation can be used as a 
branch of marketing research to check 

advertising, market positioning, and 
packaging rather than the physical and 
quality aspects of the product itself. 

The complete process flow diagram 

for production of ground beef patties 
is illustrated in Figure 1. The conunis- 

sary receiving department performs no 
sensory evaluation of the delivered 
fresh or frozen beef plates, or bone¬ 
less beef. Only the number of boxes 

delivered are verified and compared to 

the invoice. The lab staff performs 
odor, color, and appearance checks, 
in addition to total plate count (TPC) 
and percent fat tests, on “randomly” 
chosen samples of frozen beef deliv¬ 
ered to the commissary. 

When the fresh and frozen beef is 
processed by the meat room person¬ 

nel, (see Figure 2) the product is 
evaluated by the meat room supervisor 

based on appearance, odor, and tex¬ 

ture. The lab staff informally 

evaluates the finished ground beef pat¬ 
ties, based on sensory criteria of odor 
and appearance, when analyzing the 

product for percent fat. The USDA in¬ 
spector at the commissary primarily 

performs a sensory inspection 

(sight,smell, and touch) of the patties. 
This individual conducts no analytical 
tests, but relies on the results of the 

commissary lab analyses. The USDA 
inspector relies on his experience to 

indicate whether or not the product is 
acceptable. 

Periodically, an “executive” taste 
panel consisting of the commissary 

owners, the vice-president for com¬ 
missary operations, the commissary 
manager, and the individual in charge 

of all retail operations evaluates 
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vidual likes and dislikes. Menu items 
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tion should be to determine whether 

the product offered is in a condition 
that is satisfactory to the consumer. 

This consideration should pervade all 
aspects of quality assurance, espe¬ 
cially the area of sensory analysis. 

When ground beef patties are deliv¬ 
ered to the restaurant, a case or bag 
count is verified against the invoice. 
The product’s temperature, weight, 
sensory condition or the sensory con¬ 
dition of the delivery truck are not 

checked. A visual check of the cooked 
and assembled ground beef patty 
sandwich is normally performed be¬ 
fore the menu item is served to the 
customer. 

Periodically, a field inspector from 
the commissary inspects the indi¬ 
vidual restaurants using a Standards of 

Performance report which was de¬ 
veloped by the commissary manage¬ 
ment. This once-a-month inspection 

involves an evaluation of the cooked 
ground beef sandwich based on sight 
only. In addition, the restaurant’s din¬ 

ing room and staff are periodically 
evaluated using a Service Inspector’s 
Report. This latter report form does 
not cover a sensory evaluation of the 
ground beef sandwich. 

Sensory Evaluations - Important QAI 

QC Tools 
Sensory evaluations can be some of 

the most important QA/QC tools used 

to evaluate product quality. To be ef¬ 
fective, these evaluations must be 
based on the sensory guidelines and 
specifications approved by manage¬ 

ment and conducted by trained per¬ 
sonnel. Sensory evaluations should 
take place during all stages of product 
flow, from incoming raw material in¬ 
spections through finished product 

preparation and service in the restau¬ 
rant. Sensory analysis can be an effec¬ 
tive part of the corporate strategic 
quality plan if the organization has 
well-defined sensory quality stan¬ 

dards. These standards must be based 
on the needs and wants of the target 

markets. The firm’s sensory evalua¬ 
tion program should be examined on a 

regular basis to determine its benefit 
and effectiveness to both the organiza¬ 
tion and its target markets. 

Incoming inspections of fresh and 

frozen beef represent the necessary 
first step in controlling the quality of 
the finished product. Sensory evalua¬ 
tions are one of the criterion for QA/ 
QC commissary staff incoming prod¬ 

uct accept/reject decisions. These in¬ 
spections should focus on the prod¬ 
uct’s odor and appearance. If the de¬ 
livered beef has an off-odor, it is un¬ 
acceptable. If the beef shows evidence 
of freezer bum or other unusual ap¬ 

pearance, it is a likely candidate for 
rejection. 

The objective of incoming product 

sensory evaluations is to minimize the 
likelihood that defective or noncon¬ 
forming products will be processed for 

sale. In addition to product sensory 
tests, the supplier’s delivery tmck 
should also be checked for signs of 

contamination and infestation. These 
inspections can only occur on a regu¬ 
lar basis if the receiving function is a 

planned and organized effort. Com¬ 
missary QA/QC staff should be 
notified in advance of product deliv¬ 
ery so the necessary inspections can 

be scheduled and performed. The sen¬ 
sory evaluation of incoming products 
will provide QA/QC personnel with 
information to be used to compare the 

product quality to the established 
specifications. When a product is de¬ 
termined to be outside of these 
specifications, it is rejected and the 
supplier is informed of the reason. 

Sensory evaluations are an impor¬ 
tant part of the determination of in- 

process product quality as well. Stor¬ 
age areas for raw materials and 

finished products should be checked 

daily for signs of product spoilage, 
unacceptable storage conditions, and 
contamination. Both trained produc¬ 
tion employees and supervisors can 

use their senses of sight, smell, and 
touch to evaluate the beef sensory 
quality during processing. These in¬ 
vestigations must be based upon the 
specifications approved by manage¬ 
ment. These standards and specifica¬ 

tions form the basis for the sensory 
evaluations by both employees and 

QA/QC staff members. 

The last chance to identify product 
nonconformance to standards before 
shipping to the restaurants is the 
finished product inspection. Finished 

product inspection should be based 

upon evaluations of the ground beef 
patty texture, color, odor, and taste. 
In-plant sensory panels, consisting of 
trained and selected employees, 

should conduct routine product evalu¬ 
ations. These routine taste panels will 
also provide an audit of the effective¬ 

ness of the incoming and in-process 
evaluations. These taste panels are not 

to be utilized to establish marketplace 
quality, as this can be determined only 
by the target market. The purpose of 
these taste panels is to examine the 
finished product in relation to the 
specifications established by manage¬ 

ment based on the target maricet’s de¬ 
sires. 

Incoming beef patties delivered to 
the restaurant should be examined by 
a trained and selected employee dur¬ 

ing the receiving inspection. Product 
sensory characteristics of odor, ap¬ 
pearance, and flavor should be used as 
the basis for accept/ieject decisions. 
The trained and selected employee 

should use established specifications 
to determine whether the ground beef 
patties are fit for preparation and ser¬ 
vice to the customers. In addition, a 
sensory evaluation of the delivery 

track should be a regular part of the 

receiving routine. 

Products should also be monitored 

during storage to minimize losses due 
to spoilage and contamination. Before 
being cooked, the ground beef patties 
should be periodically evaluated for 
odor and appearance. Once prepared 
and assembled, a final product inspec¬ 

tion must take place by both the cook 
and the service person to determine 
whether the product meets the estab¬ 
lished specifications. No product 
should be served to the customer that 

does not meet these management qual¬ 

ity criteria. 

Periodically, restaurant personnel 
must be encouraged to taste all prod¬ 
ucts served in the operation. These 
product tastings can be a regular part 
of the restaurant’s employee meet¬ 
ings. The objective of these product 
tastings is to familiarize the prepara¬ 
tion and service personnel with the 
product so that they can intelligently 
provide information to customers dic¬ 
ing personal selling contacts. In addi- 
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tion, these product tastings demon¬ 
strate management’s interest in main¬ 

taining quality and employee involve¬ 
ment and interest. They provide the 
impetus for monitoring product qual¬ 

ity in the restaurants. 
The firm’s clientele should be en¬ 

couraged to make comments regard¬ 
ing the operation’s food quality. 

These conunents must be conununi- 
cated to management so that action 
can be taken if a problem is identified. 
Fundamental to the success of sensory 

evaluations of food products is the es¬ 
tablishment by management of stan¬ 

dards and the training of personnel to 
carry out the investigations. Manage¬ 
ment must realize that they cannot be 

in all places at all times to evaluate the 
product sensory status. Therefore, 
management must rely on the efforts 
of trained employees if the program is 

to be successful. 

Summary 

The organization’s management 

should recognize that the goal of prod¬ 
uct sensory evaluations is to provide 
information regarding the firm’s qual¬ 
ity efforts. Sensory evaluations of 
products should be an integral part of 

the operation’s strategic quality plan. 
The mission of any service organiza¬ 
tion is to satisfy the needs and wants 
of its target market at a profit. Once 
these needs are determined and prod¬ 
uct specifications are established, sen¬ 
sory evaluations provide information 

regarding how well the organization is 

progressing toward satisfying these 
needs. Sensory evaluations are an es¬ 
sential part of the corporation’s strate¬ 

gic quality plan geared toward achiev¬ 
ing the firm’s stated mission. 
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Benefits of Salt in Food Products 

The attack is on and salt is indicted as 

the villain. The marketplace is rushing to 

respond to calls for sodium reduction. The 

journals are filled with articles on the ef¬ 

fects of replacing sodium. Food and 

Chemical News alone had 96 stories on 

sodium labeling and reduction in 1982. 

The harmful effects of excessive sodium 

and salt intake are not debatable for many 

epidemiological studies show a relation¬ 

ship between sodium intake and hyperten¬ 

sion; however, the furor over sodium has 

clouded the beneficial effects of salt in our 

food supply, and my main purpose will be 

to detail for you some of the benefits arul 

to sound a note of caution before salt is 

replaced without the scientific evidence of 
safety. 

Salt - wars have been fought over 
it. It has occupied a unique position 
down through history. The books of 

Numbers and Chronicles in the Bible 

refer to the use of salt to seal a prom¬ 
ise or covenant, and the Bible con¬ 
tains numerous other references to the 

purifying and flavoring effects of salt. 

Greeks used salt to buy and sell 
slaves: a good slave was “worth his 
weight in salt”. The ancient Egyp¬ 
tians recorded their numerous preser¬ 

vation techniques with salt in carvings 
on their tombs. An ancient Chinese 
artist rendered the extraction of brine 
from salt springs with it conduited to 
evaporation pans. 

Even my pay check or salary re¬ 

ceived Friday is specifically related to 

MARTHA E. RHODES, Ph.D. 
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salt. The word salary comes from the 
Latin solarium, referring to the salt 
that was part of a Roman soldier’s 
pay. The salting of meat and fish has 

a somewhat obscure and macabre his¬ 

tory linked back to Egyptian use in 
embalming according to Reay Tan- 
nahill in Food in History. Salt even 

related to social status. I will be 

watching at the banquet tonight to see 
if Bill has me seated “above the salt” 
or “below the salt”. 

While our total dependance on salt 

for some food items may have di¬ 
minished, it still maintains an essen¬ 
tial function in om bodies and food 
supply. Salt functions as an important 

electrolyte maintaining blood volume 
and pressure. Salt controls passage of 
water in and out of cells. Sodium 
plays a critical and irreplacable role in 

the transport of certain solutes across 

cell membranes. While we may think 
of salt only as a seasoning, another 

main purpose is as a preservative - 

preventing spoilage of a large number 
of different foods. Salt controls fer¬ 
mentations; it solubilizes and extracts 
proteins in meats, it controls water ac¬ 
tivity in foods and improves water re¬ 

tention. Our body is actually com¬ 
posed of 0.2% sodium, with the 
majority occurring in the extracellular 
fluids and skeleton. Why then the 
concern? How much are we consum¬ 

ing? Estimates vary, the American 
public may be consuming as much as 

10-12 g of salt a day, or 4800 mg 
sodium. Estimates of our actual daily 
needs range only around 200-300 mg 
sodium per day or O.S g of salt. The 

National Academy of Sciences has es¬ 

timated that 1100-3300 mg of sodium 
is the safe daily intake level. This 
equates to a salt level of 2.8-8.4 g. To 

attempt to reduce this level in the 

American diet, the Food and Drug 
Administration proposed a five 
pronged program in 1981 involving 

voluntary reduction of salt in proces¬ 

sed foods, development of new regu¬ 
lations to deal with sodium labeling, 
expanded consumer education pro¬ 

grams, continued monitoring of 
sodium consumption, and consider¬ 
ation of legislative proposals to 
broaden sodium labeling. 

The purpose of this paper is not to 

delve into these proposals but a brief 

examination of the types of new label¬ 
ing and reduction sqjpearing on the 
maiicet will be relevant. Baby food 

companies were alert to the sodium 
problem and began eliminating added 
salt several years ago. These items as 
well as fresh fruits, cereal grains, and 
beverages may be labeled as sodium 

free or S mg sodium or less. Fresh ot 
frozen vegetables and certain snacks 
may be designated as low sodium in 
the 35 mg range, while breads, fish, 
meat and poultry could fall in the 

moderately low sodium levels around 
140 mg. 
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Now, where can the sodium or salt 
levels be legitimately reduced? Of the 
10-12 g consumed per day, approxi¬ 

mately 30% is found naturally occur¬ 

ring in foods. Another 30% of 3-5 g 

of salt is in the form of added food in¬ 
gredients, while the remaining 4 g 
comes from the discretionary use of 

the salt shaker. Just the removal of the 

salt shaker can be seen as a great re¬ 

duction in intake. 
Eliminating the salt shaker, where 

are the sodium sources in our diet. 

Grains account for 32%, meat prod¬ 

ucts 28%, vegetable products 15% 
and dairy products account for 11% of 
die sodium in our diet. Many ingre¬ 
dients in grain products are in the 

form of sodium salts: preservatives, 
enrichments, dough conditioners, etc. 
In addition, the various types of indi¬ 
vidual cereals vary widely. The 
sodium content of meats also varies 

widely from a low of 55-69 mg 

sodium for a 3 oz piece of beef or 
chicken drumstick to a high of 822 mg 
sodium in 3 oz corned beef or 1114 
mg in 3 oz of ham. Vegetables can be 

a deceptive source of high levels of 
sodium depending on the type of pro¬ 
cessing involved. Until recently 
canned vegetables often contained 2- 
300% greater sodium levels than fresh 
or frozen because of the conviction 
that it was necessary as a seasoning 
for consumer acceptance. Market 
studies are now revealing that the low 
sodium designation may be just as 
great a marketing edge as the “natu¬ 
ral” label of the past few years. An 
Ohio company recently introduced 13 
meat loaf items with reduced salt level 
and achieved a 72% increase in sales 
in a nutter of months from this 
change in formulation. Other signifi¬ 
cant sources of sodium can unexpec¬ 
tedly come from certain foods such as 
soups and condiments. These few ex¬ 
amples illustrate quite clearly the great 
variations in sodium level from cho¬ 
sen additions as food ingredients. 
These sodium ingredients function as; 
sensory additives (66.4%), nutritional 
additives (10%), preservative qualities 
(70.5%), and other technological 
functions (72%). The benefits are 
clear, the areas of safe reductions are 
not so clear. Let us examine more 
closely some of the specific benefits. 

We can examine the beneficial as¬ 
pects of salt in foods by several differ¬ 
ent systems: 1) by food product or 
class, 2) by function within a food, 

and in the area of preservation 3) by 

organism affected. Lets look at the 
benefits of salt in a particular product, 
cheese. Zehren in a 1982 symposium 
related that salt in cheese restrains 

growth of undesirable organisms, 
favors growth of desirable organisms, 
expels moisture from the curd, and is 
responsible for characteristic body 

texture and flavor. Numerous difficul¬ 
ties have been encountered in sodium 
replacement for low sodium cheeses 
have found low acceptability because 
of bland flavor. The entire dilemma of 
flavoring low sodium foods is receiv¬ 
ing increasing emphasis with recent 
articles in Food Processing and other 
journals relating to achieving palata- 
bility acceptable to consumers, and 

what flavorings may be used to over¬ 

come the blandness or the bitterness 
caused by the potassium replacement 
that many are attempting. Certain 
classes of foods use salt to selectively 
control certain microorganisms and 
fermentations to stabilize tissues; for 
example, cucumbers during pickling. 

Vegetables and fruits are highly 

perishable and chiefly water. When 
placed in a watery solution, they will 
soften and begin to putrify and fer¬ 
ment in 24 hours. Salt plays the all 
important role of suppressing the un¬ 
desirable microbial growth while al¬ 
lowing the natural flora of lactic acid 
bacteria to ferment the carbohydrates 
present. The increasing acidity, then 
along with the salt, controls the de¬ 
sired production of a palatable end 
product. The length of time required 
for the fermentation and the percen¬ 
tage of salt required varies from prod¬ 
uct to product. 

For cucumbers, salt may be initially 
present at 8% and be increased to 
about 16% after fermentation is com¬ 
pleted and tissue characteristics are 
achieved. This percent salt is too high 
for commercial products but gives a 
salt stock that can be held for several 
years with no spoilage except by cer¬ 
tain yeasts and molds. The commer¬ 
cial sour pickles, sweet pickles and 
processed dill pickles can all be made 
from this stock by leaching and re¬ 

moving some of the preservative salt. 
Cabbage in many winter diets of 

old was an important, albeit unknown, 

source of vitamin C. Naturally, it will 
store only 3-4 months. However, if 

the cabbage is shredded and mixed 
with about 2.25% salt by weight, the 
salt will draw the juice from die cab¬ 
bage and control putrefactive growth 

while selecting for the various lactics 
whose fermentation will give us the 
final sauerkraut. 

Olives undergo a very similar pro¬ 

cess. After the bitter alkaloid oleuro- 

pein is removed by lye a curing and 
fermenting in salt brine is permitted. 
Salt is also important in better control¬ 
ling the fermentation of Streptococcus 
lactis and Leuconostoc citrovorus. 

Fermentations are complex ecosys¬ 
tems with many microorganisms inter¬ 
acting. Salt is a controlling factor. It 
1) functions in fermentations to cause 

high osmotic pressure and plasmolysis 

of cells, 2) dehydrates foods by draw¬ 
ing out and tying up moisture, 3) 
ionizes to release the chlorine ion 
toxic to microorganisms, 4) reduces 
solubility of oxygen in moisture, 5) 
sensitizes the cell against carbon 
dioxide, and 6) interferes with action 

of proteolytic enzymes. 

Oriental fermented products rely on 

molds as sources of hydrolytic en¬ 
zymes. Soy sauce for instance is a 
mash of soybeans and crushed wheat 
inoculated with a koji starter culture 
of Aspergillus oryzae and soaked in a 
24% salt brine. 

Fish may be dry salted in 4.5% salt 
and further preserved by smoking. 

The United States is the leading salt 
producing nation. The states of 
Louisiana, Michigan, New York, 
Ohio and Texas produce 88% of U. S. 
salt. In 1977, 43,412 thousand tons of 
salt worth $452 million were taken 
from the seas, mines, and wells in the 
U. S. The majority of the salt, ap¬ 
proximately 53%, comes from brine 
wells where water is pumped down 

into the salt bed dissolving the salt 

and the brine pumped to the surface 
for later evaporation. The remainder 

of the salt comes from mines (34%) 
and from evaporation of sea water 

(13%), which contains about 1/4 lb of 

salt per gallon. 
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Let’s examine salt effects by func¬ 
tion. One function of salt is in the 
controlling of water activity. Childers 
et al. (1982) determined the interac¬ 
tion of sodium chloride concentration 

and drying time on the water activity 
of salami. Increasing salt decreased 
drying time. This was not totally con¬ 
centration dependent. 

The third way in which salt func¬ 
tionality can be examined in the area 
of preservation is by the effects of 
specific organisms. Salt is generally 
inhibitory to many types of microor¬ 

ganisms. Five percent will essentially 
control all putrefactive growt!i. Al¬ 
though some halophilic or halotolerant 
bacteria along with certain molds can 

grow around 20%, the vast majority 
of all types of microorganisms are 
readily inhibited here. Staphylococcus 
aureus is the most resistant of the 
food poisoning bacteria to the levels 

of salt; this fact is utilized in isolating 
this bacteria within the laboratory - 
10% salt is added to the selective 
medium to inhibit other bacteria yet 
allow staph to grow. Vibrio 
ptwahemolyticus is a marine microor¬ 
ganism requiring salt for growth. 
Beuchat has demonstrated optimum 
growth of this organism at 2.9% salt 
yet Sakazaki and Rodel in different 
studies have shown a rapid decline in 
growth with increasing salt levels over 
the optimum, with a maximum of 
11% for any growth. This is not a spe¬ 
cific effect of water activity. Chun et 
al. demonstrated the lethal effects of 
equivalent glycerol concentration. My 

doctoral research was also specifically 
on the requirement of sodium for sub¬ 

strate transport across cell mem¬ 
branes. This function cannot be re¬ 
placed by other ions. In reading the 
literature concerning salt effects, one 
will encounter the term ° salometer 
which relates to the saturation of 
water with 25% salt would be a read¬ 
ing of 1(X)°C. The percentage of salt 
may be determined by dividing this 
reading by 4. Salmonella has a very 
low salt tolerance for growth but sur¬ 
vival varies in low water activity 
foods and affects heat resistance. 

The effects of water activity reduc¬ 
tion by salt on enterotoxin production 
by staphylococcus was demonstrated 
by Troller. Only limited enterotoxin 

production could be measured at 
0.97 after 60 hrs while an A^ of 0.99 
gave a rapid enterotoxin production. 
This effect is not due to water activity 
reduction alone. Robach and Stateler 
studied inhibition of S. aureus by cer¬ 
tain synergistic combinations of sor- 
bate with salt, TBHQ, BHA and 
EDTA. Tompkins et al. expanded 

these studies of combinations to a 
food system. 

Childers et al. (1982) in a study of 
salt effects of Trichinae in Genoa 
salami showed a definite effect of salt 

concentration on trichinae viability. 
Salt also greatly affected drying times. 
With no salt added, viable parasites 
were detected through day 25, with 
1.67% salt viability was found in 50% 

of the samples through day 10, but 
with 3.3% salt no viable trichinae 
were found after day 10. Other results 
showed that if the fermentation tem¬ 
perature is sufficiently high, salt and 
drying time can be reduced. Terrell et 
al. compared various chloride salts on 
the viability of trichinae. This group 
had previously reviewed reduction or 
replacement of salt in various proces¬ 
sed meats, and in several studies indi¬ 
cated that this was iq>parently limited 

to potassium chloride. In this study, 
sodium, magnesium, calcium, and 
potassium chloride were examined for 
their effects both with and without nit¬ 
rite addition. All salts reduced pH 
values. Sodium and calcium reduced 
total aerobic counts. Nitrite addition 
did not affect this aspect. The use of 
potassium and sodium chloride 
showed greater trichinae deaths. They 
concluded however, that for 
maximum protection against trichinae 

this required 1) heat pork to 58.3“C or 
freeze for adequate periods and 2) 
maintain brine at 8% sodium chloride. 
They concluded that based on the data 
from this study that additional confir¬ 
mation by in vivo studies for viable 
trichinae and microbial effects should 
be completed before considering 
changes in chloride salts used in pro¬ 
cessed meat formulations. 

Historically, a great function of salt 

in meats has been in preventing Clos¬ 
tridium botulinum growth and toxin 
production, and it is in this area that 
the most research concerning the ben¬ 
efits of salt has occurred. Rieman and 

Tompkins and Christiansen 
documented that 10% sodium chloride 
is sufficient to control all types of C. 
botulinum. Schmidt found that this 

level of salt would give a resulting 
water activity of 0.935. The problem 
is readily apparent, however. This 
quantity of salt in a processed meat is 

not palatable. Most hams range from 
1 - 3%. Salt concentrations consider¬ 
ably lower can be effective however 
due to the complex interactions among 
pH, nitrite and heat. Pivnick reported 

the nitrite - salt interactions in lunch¬ 
eon meats and warned that severe haz¬ 
ards should be anticipated if one or 
more factors were reduced without ^ 
propriate adjustment of the others. Re¬ 

cent work by Deibel showed that an 
increase in the salt concentration ffom 
just 2.2 to 2.6 percent resulted in de¬ 
layed botulinal toxin production from 
day 3 - day 7. Graham has indicated 
these conq>lex interactions of process¬ 
ing and additives. He categorized 
foods based on the interaction of these 
factors in the control of C. botulinum. 
Salt plays an integral and irreplaceable 

part in six of the eight categories of 
foods. Pivnick and Barnett foiuid that 
the critical levels of salt needed to in¬ 
hibit C. botulinum in meats varies 
with individual products and depends 
largely on pH varying firom below 5 to 
6.5. Sebald recorded the statistics in¬ 
volving frequent botu'ism outbreaks 
with home cured meats, particulaily 
hams in Europe, due to inadequate 
control of salt and nitrite. If we had to 
rely on heat alone, cured meats would 
be inedible as shown by Silliker, 
therefore a combination of factors 

must be relied on. Pelroy et al. 
showed that as nitrite and salt were in¬ 
creased, toxin production could not be 
demonstrated. The decreasing quan¬ 
tities of type E toxin formed in the in¬ 
creasing quantities of salt is revealed 
in the data of Boyd and Southcott. 
The complexity of this interaction be¬ 
tween pH, salt and nitrite was perhaps 
best illustrated in the often quoted 
work of Roberts and Ingram. Any 
change in one factor must be offset 
with a change in the other for ade¬ 
quate control. Dr. Mike Foster of the 
Food Research Institute reminded us 
in a 1982 article on Food Safety: 
Problems of the Past and Perspectives 



of the Future: 
“Historically, most bacterial food 
poisoning in the United States is 
associated with mishandling 
either in the home or in the food 
service establishment. Outbreaks 
traceable to errors in processing 
plants are rare. When they do 
occur they are often associated 
with changes in processing or 
packaging technology whose ef¬ 
fect is not determined before the 
[Moduct is on the market’’. 

This is my main concern. I can find 
many papers on the effects of potas¬ 
sium and other salts replacement on 
chemical, sensory and physical prop¬ 
erties of foods, but there is a dirth of 
information concerning the micro¬ 
biological effects of salt reduction or 
replacement. A study recently re¬ 
ported by Vanderzant and others on 
replacement of salt in inoculated 

ground pork shows that although no 
differences were found on Micrococ¬ 
cus and Moraxella growth, lactobacilli 
were increased with sodium replace¬ 
ment. They were quick to note how¬ 
ever, that this was done with pure cul¬ 
tures and did not take into account the 
complex interactions between the 

usual flora of the meat. 
In conclusion, any efforts to reduce 

a disease condition that affects 18% of 
American adults or an estimated 60 
million hypertensive individuals must 
be supported. Yet as others have 
pointed out, it is somewhat remarka¬ 
ble that efforts of agencies, scientists 
and nutritionists have all focused on 
sodium. In normal physiology of man, 
animals and bacteria like, sodium is 
linked closely to potassium, magne¬ 
sium and calcium balance. Cardiovas¬ 
cular research is now also implicating 

a complex interaction of excess 
caloric intake with improper electro¬ 
lyte balance including but not limited 
to sodium. That sodium is important 
in the whole area of hypertension is 
not debatable. Any nutrient consumed 
over safe levels must be reduced. The 
American public must be con¬ 
vinced — 

To push the salt shaker away is nec¬ 
essary. 

To reduce high sodium levels in 
foods where its only function was sen¬ 
sory may be essential. 

To replace or reduce sodium in 
foods where it is acting as a preserva¬ 
tive alone or in synergism with other 
chemicals is dangerous. 

The jury is still out on the question. 
The main problem remains - the jury 
has yet to see the evidence for a prop¬ 
er decision. 
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News and Events 

C. K. Johns Memorial 

The family of C. K. Johns has established a memorial 
fiind in his name at Olds College, where he began his 
studies. The annual scholarship will be given to a 
student in the Dairy Training Program. 

Donations to the C. K. Johns Memorial Fund should 
be sent to: 

The Olds College Foundation 
Box 88 
Olds, Alberta, Canada TOM IPO 

Edward Kaeder 

Deepest sympathy is extended to the family of 
Edward Kaeder, Stillwater, MN, who died May 5 at the 
University of Minnesota Hospital. 

Mr. Kaeder, 62, was employed in the field service 
department of Mid-America Dairymen for thirty years. 
Involved in milk quality control, he was supervisor of 
member services at the time of his death. 

Active in several organizations, he was a member of 
the International Association of Milk, Food and 
Environmental Sanitarians; Minnesota and National 
Mastitis Councils; Minnesota Sanitarians Association; 
Minnesota Dairy Technology Society and Northwest 
Wisconsin Fieldmen’s Association. 

Family members include his wife, Violette, and 
children, Cosette, Shelly, Marilee, Jackie, Jill, Kennan 
and Joseph. 

Cheese Giveaway Program 
Hurts Sales 

The U.S. Department of Agriculture will be giving 

away less cheese due to a drop in commercial sales. 
In ordering a 52 percent cutback in the cheese 

giveaway program that was started about a year ago. 
Secretary of Agriculture John Block cited two reasons - 

needy people who qualify for free cheese normally buy 
their own, and some people who are not so needy 
receive free cheese rather than buy it. 

“Evidence that the cheese giveaway program was 
hurting cheese sales started showing up during the last 
quarter of 1982,” said Dr. Bud Schwart, dairy 
marketing specialist with the Texas Agricultural 

Extension Service, Texas A & M University System. 

“IXiring that quarter commercial sales were down 8 
percent from a year earlier. But the real shocker came 
last February when cotrunercial sales were down a 
staggering 29 percent from February of 1982. 

Applebaum Receives Hoyt Award 

Rhona S. Applebaiun has received the $1,000 
Richard M. Hoyt Memorial Award from the American 
Dairy Science Association. 

She was cited for her Ph.D. research in food science 
while at the University of Wisconsin-Madison. 

Applebaum found that aflatoxin is not eliminated or 
reduced by conventional milk processing or during 
storage, and identified ways to chemically inactivate or 

remove aflatoxins from milk and dairy products. 

The findings offer hope that contaminated milk can be 
treated and used rather than discarded. 

Applebaum received the award diuing the 78th annual 
ADSA meeting held at the UW-Madison, June 26-29. 

She is currently director of scientific affairs for the 

Chocolate Manufacturers Association, McLean, VA. 

Pfizer Award to Irvine 

Dr. Donald M. Irvine, professor in the Department of 
Food Science at the University of Guelph, Guelph, 
Canada, is the recipient of the 1983 Pfizer Award in 

Cheese and Cultured Products Research. 

Presented on June 28th at the 78th annual meeting of 
the American Dairy Science Association, the award 
honors Dr. Irvine for iimovative research that led to the 
development of a unique Canadian cheese called “Stella 

Alpina.” 

Consisting of a bronze plaque and a $1,000 
honorarium, the award was presented by Dr. Rajen S. 
Mehta of Pfizer’s Technical Development Department, 
Milwaukee, WI Operations. 

According to the citation. Dr. Irvine “foresaw the 
need for diversifying the Canadian cheese industry to 

include cheeses other than Cheddar.” 
Methods devised by Dr. Irvine have met with rapid 

acceptance by the dairy industry. These include 1) 

adoption of the stirred curd process, 2) scale-up of 
technology for making processed cheese from whey 
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protein obtained by reverse osmosis, 3) successful 
adi^tation of laboratory scale Queso Blanco cheese to 
conunercial operation and 4) conunon use of yield data 
firom the Cheddar Cheese Bulletin for standardizing a 
protein-to-fat ratio of cheese milk. 

Notable for its creativity, Dr. Irvine’s research has led 
to the publication of 42 papers in refereed journals and 
23 articles in non-refereed journals and bulletins. He has 

taught short courses on different cheese varieties at 
Guelph and has presented numerous papers at world 

research conferences. 
A member of the ADSA for 36 years. Dr. Irvine has 

served as national director and president of the Canadian 
Institute of Food Science and Technology. He also 
served as ADSA membership chairman for Eastern 

Canada and was a co-convenor of the 1974 aimual 
meeting at Guelph. 

The Pfizer Award was established in 1958 to 

recognize research achievement and to stimulate 
fundamental investigations in cheese chemistry. It is 

administered by ADSA and its selection conunittee. 

Cruess Award to Oblinger 

Dr. James Oblinger, professor of food science and 

human nutrition at the University of Florida, was 

presented with the 1983 Wm. V. Cruess award today by 
the Institute of Food Technologists at its 43rd aimual 
meeting here. 

The award honors a person who has achieved 

excellence in teaching food science and technology. It 
consists of a bronze medal donated by the Northern 

California Section of IFT and a $1,000 honorarium. 

Dr. Oblinger received his B.A. degree in bacteriology 
from DePauw University in 1967. He then moved to 

Iowa State University for graduate training, and earned 

his M.S. and Ph.D. degrees in food technology in 1970 
and 1972 respectively. 

Dr. Oblinger’s research interests lie in the area of 

food microbiology, emphasizing decontamination 

techniques, foodbome pathogens, microbial interactions, 

and the effects of processing techniques on the 
microflora of foods. He attempts to integrate his 

research experiences into his classroom and laboratory 
activities, and his students appreciate the practicality of 
his approach. 

Dr. Oblinger has been active in IFT’s Florida Section, 

having served in most offices up to section chairman in 

1982. He is a member of the American Society for 
Microbiology, the International Association of Milk, 

Food & Environmental Sanitarians, the American Meat 
Association, and a number of regional associations as 

well. He received the Professional Scientist Award of 
the Southern Association of Agricultural Scientists in 
1976, and is a member of the honorary societies Phi 
Kappa Phi, Sigma Xi, and Phi Tau Sigma. 

Training Bookiet from Corneii Univ. 

The absolute importance of good personal hygiene - 

and how to practice it, is the sole message to food 
handlers in a new training booklet from Cornell Univer¬ 

sity. 

In an easy-to-read, brief text supported by graphic 
photos, “Safe Food Preparation: It’s In Your Hands!” 
explains the dangers of handling dirty utensils, touching 

parts of the body, cleaning up spills, or similar acts 

while preparing foods. 

Written by food scientist R. B. Gravani, in the New 

York State College of Agriculture and Life Sciences at 
Cornell, the eight-page training aid is directed at 
workers who prepare or handle foods on a commercial 

or institutional level. 

Gravani emphasizes the importance of clean clothes, 
personal cleanliness, and frequent handwashing to reduce 

the threat of food contamination by “hitchhiking” bac¬ 
teria. 

Gravani’s recommendations apply to both new and 

experienced food handlers and preparers in virtually all 
situations, from gourmet restaurants to take-out snack 

bars, including cafeterias, caterers, camps, and 

institutional kitchens. 

“Safe Food Preparation: It’s In Your Hands!” (S-128) 
is available in units of 10 copies for $3.95 (including 
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shipping and handling) from Cornell Distribution Center, 
7-SF Research Park, Ithaca, NY 14850. 

Food service managers and supervisors should inquire 

about the companion slide-script training package 

available from the same address. 

Radiation Processing 

Radiation processing of food “is versatile and has the 

potential to provide more food, of good taste, with 

fresh-like quality and of wholesome and nutritional value 
to consumers...”, according to a newly released 
Scientific Status Sununary from the Expert Panel on 

Food Safety and Nutrition of the Institute of Food 
Technologists. Moreover, its costs, in money and 
energy, should “make it competitive with older food 

processing methods.” 

Irradiation is a “cold” process, according to the IFT, 

so nutritional losses are minimal. Also, there are fewer 
adverse changes in flavor, odor, color, or texture. 
Irradiation is a very flexible process, so it can be used 
to process a variety of foods in a wide range of sizes 
and shapes ~ whole crates or potatoes, sacks of flour, 
whole turkeys, or sandwiches of sliced meat, fish or chick¬ 

en. 

It can also be used to extend the shelf-life of foods 

before they spoil. In fact, predicts the scientific society, 
this will probably be its fu^t application, in a manner 
similar to pasteurization of canned ham and other highly 
perishable foods. In contrast to presently used 
pasteurization, however, the resulting food products 

would not be cooked, and hence could be used in other 
kinds of recipes or serving styles. 

Radiation processing may thus make it possible to 
ship chilled coastal fish and seafood to Midwestern 

markets without freezing, for example. 

At higher “doses,” radiation can also be used to 
prepare “commercially sterile” food products, which 

could then be stored on pantry shelves at room 
temperature like canned foods. According to the IFT 

Status Summary, such products could include shelf- 

stable pork sausage and corned beef briskets. Irradiation 
can also be used to control insect infestation in cereals 

and flour, or in fresh or dried fruits, instead of chemical 
fumigation. Since it is a “cold” process, it can be used 
to decontaminate spices without driving off their unique 
flavor and odor-producing compounds. 

“In-depth food irradiation studies in the United States 
began in the early 19S0’s, when both radiation sources 
and processing equipment were developed to a practical 
point,” according to the IFT Status Summary. “Most of 

the studies have been government sponsored, because 

regulations required advance approval from the U.S. 
Food & Drug Administration (FDA) before any 
particular irradiated foods could be publicly sold....A 

similar circumstance prevailed in other countries.” 

The current renewed interest in food irradiation results 
from recent actions by the U.N.’s World Health 
Organization and the U.S. PDA. The WHO has 

recommended that foods treated at relatively low levels 
of radiation (less than 1 megarad) should be considered 

wholesome and approved for human use without further 

testing; the FDA has announced that it plans to issue a 
proposal which would essentially allow approval of all 
foods irradiated at one-tenth that level without individual 
testing. According to the IFT Expert Panel, this amounts 
to evaluating food irradiation as a process like canning 
or freezing, rather than examining each irradiation food 
product for approval as a new food additive. 

The food technologists stressed, however, that 

government tqiproval of food irradiation, if and when 
granted, will not automatically mean that supermarket 
shelves will be loaded with radiation-processed foods. 
“The cost of irradiated foods to the consumer must be 
competitive with the cost of foods produced by alternate 

processing technologies, or they must satisfy some other 
perceived consumers need at a reasonable cost, if they 

are to be accepted and successful in the market place. 

Irradiation of foods must also be seen as useful enough 

by processors to justify the costs of the equipment 
needed and the process.” 

Farm Water Supplies 

An adequate and safe water supply is essential to the 
production of healthy livestock and poultry. Farm water 

supplies must be protected against contamination from 
microorganisms, chemicals and other pollutants. 

Compounds that occur naturally in water may also affect 
livestock health. 
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“Water Quality for Livestock and Poultry,” Extension 

Folder 646 is a new publication from the University of 
Minnesota Agricultural Extension Service. The 12-page 

folder discusses those water quality factors that have 
been shown to cause livestock health or production 
problems and are likely to occur in Minnesota. 

The publication was authored by University of 
Minnesota faculty in veterinary medicine and animal 

science. Roger Machmeier, extension agricultural 
engineer and coordinator of the subject matter from the 
animal and poultry specialists, says that the publication 

covers nitrates, sulfates, total dissolved solids, iron, 
microorganisms, pesticides, blue-green algae and other 

factors. 
Each factor is identified, related to livestock health, 

and a solution prescribed. The names of the contributing 

University specialists are listed so the reader may obtain 

more information of specific questions. 

“Water Quality for Livestock and Poultry” is available 

through Communication Resources Distribution, 3 
Coffey Hall, University of Minnesota, St. Paul, MN 
SSI08 or from local county extension offices. Single 
copies are available free of charge for Minnesota resi- 

H. B. Fuller Opens New Sanitation 
Chemical Production Plant 

A new sanitation chemical production plant, designed 
to provide increased customer service for West Coast 
dairymen and food processors has been opened by the 

Monarch Chemicals Division of H.B. Fuller Company. 

The new facility, located within the H.B. Fuller 
Company plant at S7 South Linden Avenue, South San 
Francisco, California, will manufacture the comprehensive 

line of Monarch* sanitation chemicals for dairy farms 
and milk and food processing plants. 

John McDonald has been named production manager 

of the new South San Francisco plant. McDonald who 
joined H.B. Fuller Company in 1974, most recently was 

plant manager for the company’s South San Francisco 
Multi-Clean Products Division plant. 

H.B. Fuller Company is a manufacturer of adhesives, 
sealants, coatings, paints and specialty waxes, as well as 

floor maintenance equipment and sanitation chemicals. 

The company has plants and technical service centers in 
41 U.S. cities and 29 coimtries worldwide. 

Self-help Price Supports 

Assessing farmers for price supports helps those 
supports exist, according to Jerome Hammond, a 

University of Minnesota agricultural economist. 

“Through the assessments, farmers can receive prices 

above free market levels without costing the government 
a lot of money,” says Hammond. 

Hammond’s recent report on self-help price supports 
used the U.S. dairy industry as an example. 

Farmers are now assessed per hundredweight of milk 
they sell. According to the report, the cost of the dairy 

price supports is offset by these assessments. The money 
from the assessments helps to buy and dispose of milk 
products that cannot be sold at price support levels. 

This way the excess milk products are removed from 
the market. Milk prices should then rise, according to 
Hanunond’s report. 

Hammond says that self-help price supports will work 
because the demand for milk products isn’t greatly 

affected by price changes. He also assumes that 

administrative costs and the costs of handling and 
processing the excess milk aren’t so high that they offset 
the price gains. 

Copies of the report, “Self-Help Price Supports: 
Assessing Producers for Costs of Product Removal” are 

available from the University of Minnesota, Department 
of Agriculture and Applied Economics, St. Paul, MN 
55108. 

NCIMS Recognition Awards 

Special recognition awards were presented at the 
National Conference on Interstate Milk Shipments by the 
National Milk Producers Federation Interstate Milk 

Shipments Committee on May 10, 1983 in St. Louis, 
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Beckman Appointed as Manager- 
Quality Assurance, Crepaco 

Crepaco, Inc. announced the appointment of Dennis 

K. Beckman as Manager-Quality Assurance. Mr. 

Beckman has an extensive background in various 
manufacturing and quality assurance disciplines. He was 

associated with International Harvester for 18 years, 
most recently as Corporate Manager, Manufacturing 
Quality Audit. 

An enginering graduate from Iowa State University, 
Mr. Beckman also received an M.B.A. from the 
University of Iowa. 

Dr. Warren Clark presents 3-A Honor Plaque to Robert L. Nissen 

MO. The recipients were: William Trobaugh - Thornton, 
CO; Bob Stevens - Washington, DC and Don Race - 
Camillus, NY. 

William Trobaugh was recognized for his long service 

to the National Milk Producers Federation and the 
Interstate Milk Shipments Conference upon his 
retirement. William Arledge, chairman of the National 

Milk Producers Conunittee made the award. 
Don Race was recognized in appreciation of his 

dedication to the NCIMS and the development of the 

History of the NCIMS. Bill Arledge and Boyd Cook, 
vice chairman of the National Milk Producers 

Committee, made the award. 
Bob Stevens was recognized for his many years of 

service to the dairy industry and the IMS Conference. 

Nissen Awarded 3-A Honor Plaque 

Robert L. Nissen, Vice President and General Sales 

Manager of Ladish Co., Tri-Clover Division has been 
awarded the 3-A Honor Plaque, the highest honor given 
to those making outstanding contributions to the success 

of the 3-A Sanitary Standards Program. 
The presentation of the plaque to Nissen was made on 

behalf of the Dairy Industry Committee by Dr. Warren 
Clark, Jr. at the spring meetings of the 3-A Sanitary 
Standards Committees in Nashville, TN, May 17-18, 

1983. The award is the eighth to be made to an industry 
leader since it was established in 1%3. 

The Dairy Industry Committee represents the milk 
processor and supplier; it is comprised of eight national 
associations: American Butter Institute, American £)ry 
Milk Institute, Dairy and Food Industries Supply 
Association, Evaporated Milk Associaton, International 
Association of Ice Cream Manufacturers, Milk Industry 

Foundation, National Cheese Institute and the Whey 
Products Institute. 

Nissen’s association with the 3-A program began in 
the mid-60’s as a member of thr Task Committee on 
Fittings Standards. He has since served as chairman of 

the Dairy and Food Industries Supply Associations’ 
Technical Committee as well as the 3-A Steering Com¬ 

mittee. 

During Nissen’s term as chairman of the Technical 
Committee many of the present policies and procedures 
of the 3-A program were developed and implemented. 
At a time when membrane processing in the dairy 

industry was considered a radical concept, he recognized 

its value and pioneered the idea of Sanitary Standards 
for this process. 

3-A Standards and Practices for the cleanability of 
dairy processing equipment safeguard the public health 
by protecting the product against contamination from the 
equipment itself or foreign elements of dust, dirt or 
liquids. The program is conducted through the voluntary 
participation of dairy processors, equipment 

manufacttuers, public health officials and sanitarians and 
their trade and professional associations. 



New Cheesemaking Process 

Applying more science to the art of cheesemaking 

could be the most important development since cheese 

was first made from curdled milk. 
On the drawing boards are low-fat, low-salt and 

traditional cheeses that take less time to manufacture and 

age. And cheese-lovers needn’t worry. The new process 

should lower costs and enhance cheese flavors...natur¬ 

ally. 

The new generation of cheese won’t be commercially 

available for some time, according to Norman Olson, 
director of the Walter V. Price Cheese Research Institute 
at the University of Wisconsin-Madison. However, 
researchers with the institute report several promising 
developments. 

Per capita consumption of cheese has increased in 
recent years, one of the few gains for dairy products. 
Total consumption of dairy products still lags behind 

milk production, saddling the dairy industry with 

surpluses and political and economic problems. 

Olson notes that many of the 400 cheese varieties 
resulted from accidental modifications. A more 

systematic approach is required to tailor cheeses to 
changing consumer preferences. 

Aging lends a characteristic flavor to cheese, but it’s 
expensive, costing 2-3 cents per pound a month to. 

Some types of cheese take more than 6 months to age. 

Researchers are stydying several enzymes known to 
hasten ripening with potential savings of millions of 
dollars. They recently found that some enzymes give a 
bitter flavor to low-fat cheese and result in a softer 
cheese. That bitterness disappears as whole-milk cheese 
ages, say Olson and co-workers R. Grappin, T. C. Rank 
and M. E. Johnson. 

Olson and food chemist Robert Lindsay and co- 
woricers S. D. Braun and J. K. Rippe are studying 

microencapsulation during which small “capsules” of 

natural enzymes and substrates are injected into cold 
milk. More uniform distribution of these natural 
ingredients allows more control over flavor development 
and cuts ripening times, sometimes in half. 

“Every system of microencapsulation tried to date has 

been successful,” says Olson. Currently, capsules are 
bubbled through cold milk with a modified airless paint 
sprayer. The capsules are actually small globules 

surrounded by materials such as milkfat. 

Researchers have studied 6 to 8 compounds so far but 
have much more work ahead. More than 100 
compounds that may be associated with flavor 
development have been identified in Cheddar cheese 
alone. 

The researchers also found that microencapsulation of 

two enzymes markedly reduced required amounts of co¬ 
factors required for both enzymes. The essential co¬ 
factors from one enzyme are “recycled” by the other 

enzyme, and vice versa. The system offers substantial 

savings since some enzymes and co-factors cost more 
than $2,000 per pound. 

Many consumers prefer less salt as well as less fat 

and different flavors. 
Lindsay and graduate student C. Karahadian found the 

flavor and texture of processed Cheddar cheese was 
acceptable when 40-50 percent of the sodium phosphate 
salts added for emulsification were replaced by 

potassium phosphates. 

“Consumers like the salty taste of cheese, although 
they may be concerned about sodium intake,” says 

Karahadian. Microbiological tests will determine the 

keeping qualities of low-salt processed cheese. 

The researchers reported their findings at the 78th 
annual meeting of the American Dairy Science 

Association held at UW-Madison, June 26-29. 

Cattle Cloning 

Efforts under way at the Minnesota Agricultural 
Experiment Station to develop cattle cloning techniques 
could someday translate into a fast, efficient system for 

producing a large number of animals with genetically 

desirable traits, says station scientist Alan Hunter. 

Cloning—splitting a single embryo to produce several 
identical animals—has been a focus of research for about 

a year and a half. Although the cloning process itself 



has not yet been perfected in cattle, attempts to develop 
techniques that are essential to the process have resulted 

in a number of “spinoffs.” 
One major advance has been the development of a 

technique for ripening immature eggs in the laboratory. 
According to Hunter, an ovary can now be removed 

from a day-old heifer and the eggs matured and 

fertilized within a relatively short time. 
“This first stage could lead to cutting down the 

generation interval in cattle as much as three years,” he 

says. 

An early pregnancy detection test is another discovery 
that has come out of the cloning research. By looking 
for the presence of certain hormones in a cow’s blood, 
researchers have been able to confirm pregnancy as 
early as two weeks after fertilization occurs. 

The next step. Hunter says, is to get embryos to 
develop in a test tube. After an egg is fertilized, it 

normally divides to form a clump of cells. But attempts 
to get cattle embryos to survive beyond the four-cell 

stage in the laboratory have not yet been successful. 

Defining the Mastitis Probiem 

Someday farmers may diagnose the cause of mastitis 
by simply sending a milk sample to a lab for analysis. 
“We’ll probably still have to visit the farm to determine 
the exact cause, but we’re getting closer to being able to 

accurately define the mastitis problem and pinpoint the 
source,” says Ralph Farnsworth, research veterinarian. 
University of Minnesota.” 

“We probably won’t see a new drug or serum 
designed to cure mastitis,” Farnsworth speculates. “We 
have sufficient means to control it right now, but we 

have to determine what we need to use and how to use 
it.” 

Minnesota Agricultural Experiment Station researchers 
are working on a bulk tank screening method to 

diagnose mastitis. They are also examining the effect of 

milking machines on blood circulation of the teat and 
cow preparation methods in the cause and prevention of 
mastitis. 

“Mastitis is extremely complicated. There are many 
factors that affect it,” says Farnsworth. “Our research 
will allow farmers to pinpoint solutions to mastitis in 
their herds. Rather than changing things arbitrarily, 

hoping that something will worit, they can determine the 
specific factor causing the problem aiKl change only that 
thing.” 

The bulk tank screening method developed at 

Minnesota is a supplement to the DHIA somatic cell 
program. The DHIA cell count can tell farmers if they 
have a problem and to what extent. The screening 
method can define the problem further and suggest ways 

to solve it, Farnsworth adds. 

Aseptic Packaging 

Indian Summer has launched into aseptic packaging 
with a major commitment of some $2 million for two 

process/packaging lines. 
“As one of the country’s largest apple juice/cider 

producers, the advantages that aseptic packaging (both 

for our own name brand and private label) provide are 
tremendous” says Crowley, Mariceting/Sales Mgr. 

Indian Summer offers the consumer a high quality 

100% firesh juice or cider without additives or 
preservatives; long shelf life and still passes on a 20% 
per-ounce savings versus can single serve apple juice. 

Packaged in Combibloc aseptic cartons with drinking 
straw attached, the 2S0ml Indian Summer name brand 
apple juice and apple cider have been introduced in 10 
states. 1 liter size will be available in the fall of 1983. 

“Response has been excellent” says Crowley. 

“In terms of our selection of the Combibloc aseptic 
packaging system such advantages as aesthetics, 
headspace and the design of the package played a key 

role in the decision. 
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New Product News 

•The series 1S7S Automatic Bag Inserter is 

available from Bemis-Packaging Service Indus¬ 

tries for bag-in-box applications in the dairy in¬ 

dustry. 

The inserter automatically selets a gusseted 

polyethylene bag from a roll of perforated 

stock, inserts the bag into an erected corrugated 

container or plastic milk case, with all flaps ver¬ 

tical, and cuffs the top over the container flaps. 

Products are then protected from contamination 

when placed into the containers. 

The IS7S is furnished with an 8-foot index¬ 

ing conveyor to receive erected containers from 

the case erector and properly positions the con¬ 

tainer at the bag inserting station. Both the in¬ 

serter and conveyor are available in corrosion 

resistant construction and NEMA 4 electrics for 

operation in high humidity environments. 

Speeds up to IS bags per minute can be 

achieved depending on case width and depth. 

Films in the 1.5 mil to 4 mil range can be ac¬ 

comodated. 

For further information contact: Susan Mes- 

sick. Packaging Service Industries, a Bemis 

Company, 31S-27th Avenue NE, Minneapolis, 

MN 55418. 612-340-6222. 

Automatic Bag Inserter 

•The BENHILL TYPE 8471 BUTTER 

HOMOGENIZER can process up to 3100 

pounds per hour and permits packaging of but¬ 

ter direct from cold rxxim storage. The action of 

the Microfix 8471 actually improves quality of 

butter by insuring precise water dispersion 

throughout the butter - resulting in better color, 

improved butter spreadability and extended 

shelf life. No loss of water occurs during pack¬ 

aging operation. Fully automatic. Can be used 

in conjunction with whipping operations or 

where larger quantities of butter or fat must be 

reworked into a softer consistency. 

For more information contact: Len E. Ivar- 

son, Inc., PO Box 23335, Milwaukee, WI 

53223. 414-351-0700. 

BenhiU Butter Homogenizer 
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Insect Control Guide by Geerpres 

•An “Insect Control Guide” issued by 

Geerpres examines the physiology and habits of 

insects and how this knowledge can be used in 

facilities where sanitation requirements and/or 

worker discomfort make control necessary. 

Included in the booklet are descriptions and 

specifications of five, new commercial Insect 

Control Devices (ICDs) being introduced to the 

trade this year by Geerpres. 

The new, high-wattage ICD’s have double 

the attraction light of most competitive models, 

accrxding to Robert E. Fritsche, Vice President- 

Marketing. Light is further enhanced by a re¬ 

flective center column, he said, making the 

units effective even in lighted areas. The center 

colunm contains all electronics to simplify 

maintenance. 

In response to demands from users, an op¬ 

tional galvanized, double-loop security chain 

provides deterrent to casual theft. 

The Geerpres “Insect Control Guide,” cuts 

across the vast body of research conducted on 

insects to provide the layperson with the basic 

knowlege needed to understand insect problems 

and how to solve them, Fritsche said. 

According to the “Guide,” electronic ICDs 

constitute only a part of a program needed to 

control flying insects. An effective program 

will use ICDs in conjuntion with employee in¬ 

struction, insecticides and physical barriers. 

“The basic thrust of the ‘Guide.’” Fritsche 

said, “is that we must understand the problem 

before we can solve it. We hope Geerpres has 

contributed to that knowledge.” 

For mote information contact: Geerpres, PO 

Box 6S8, Muskegon, MI 49443. 616-773-3211. 

British-made ‘ 'Shaker Machine' ‘ 

•A simple British-made, hand-operated Although the ingredients are almost univer- 

machine is used with packets of instant milk- The machine’s few moving parts have no sally acceptable, the packets can be produced in 

shake powder and cold water to produce fla- sharp edges, and the unit is easily dismantled special blends to n>eet local requirements if suf- 

vored drinks with significant quantities of vita- for washing. A mixing chamber eliminates any ficient quantities are ordered, 

mins C, Bl, B2 and niacin. chance of splashing. Inquiries from prospective US customers. 

The molded plastic SHAKER MACHINE is Currently, strawberry, banana, black cherry agents or distributors are welcomed by the corn- 

designed for safe and simple operation. One or and chocolate (which is also said to make a de- pany or may be sent to BIS. 

two packets are emptied into the mixer and licious hot drink) flavors are available. The For mote information contact: Mr. Stephen 

water is added up to the one-or two-drink mixture is said to have a shelf life of at least six Briggs, Managing Director, Howard House, 17 

marker (6 oz or 12 oz); the lid is replaced and months, and does not deteriorate in hot cli- Church Street, St. Neots, Huntingdon, Cam- 

the handle turned to stir the mixture. mates. bridgeshire PE19 2BU England. 
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•A new HTST controller from the Anderson 

Instrument Company, manufacturers of in¬ 

strumentation for the sanitary fluid processing 

industries, incorporates design innovations 

which reflne the control of high temperature 

short time pasteurization. For example, field- 

adjustable setpoints can be set to any tempera¬ 

ture on the chart range without affecting calib¬ 

ration. This feature provides the user with a 

twofold benefit: it permits the pasteurization of 

a wider range of products than is possible using 

conventional HTST controllers, and it does so 

without requiring pasteurizer shutdown each 

time the setpoint is changed. 

The new controller helps enhance the quality 

of the pasteurized product, even more so than 

other HTST controllers, by virture of its rapid 

response and control accuracy and repeatability. 

For example, diversion on-off control is ac¬ 

tuated by solid state electronics and a fast-act¬ 

ing optic switch, both of which contribute to the 

controller’s negligible deadband. And the 

vapor-filled temperature-recording system re¬ 

sponds quickly, even with capillary runs as long 

as 100 feet, thus minimizing any possibility of 

unnecessary diverted flow. 

In addition to the new HTST controller, An¬ 

derson offers a cold milk temperature recorder 

or a recorder/controller in a matching, diecast 

aluminum, polyurethane-painted case. All con¬ 

trollers come with a two-year warranty, the 

longest in the industry. 

For more information contact: Anderson In¬ 

strument Company, Inc., RD 1, Fultonville, 

NY 12072. 518-922-5315. 

•Babson Bros. Co., builder of Surge dairy 

farm equipment, has designed a heat exchanger 

specifically for small-scale dairy producers, 

who want to reduce milk cooling and water 

heating costs. 

The “Half Kube Kooler is half as big as the 

original Kube Kooler, but it is just as efficient. 

It circulates well water or ice water through a 

copper waterway which surrounds the stainless 

steel milkway. The water pre-cools the milk, 

while the milk heats the water. 

The unit is ideal for small milkrooms ~ it 

measures just over 12 in. deep. It can be sus¬ 

pended from the ceiling or mounted on the wall 

to upgrade present milk cooling systems or re¬ 

duce the initial cost of the condensing units for 

a milk cooling system. The Half Kubes can also 

be used as the third heat exchanger in large in¬ 

stant cooling systems or side-by-side to reduce 

height requirements. 

HTST controller from 

Anderson Instrument Co. 

For more information, contact your Surge 

dealer, or write: Babson Bros. Co., 2100 S. 

York Rd., Oak Brook, IL 60521. 

•A new Century Series line of controls for the 

food processing industry has been introduced by 

the Wisconsin Electrical Manufacturing Co. It 

utilizes a programmable controller and standar¬ 

dized components which can be economically 

designed to automate a wide range of food pro¬ 

cessing functions. 

The WEM Century control has the ciqiability 

to automate weighing, measuring, mixing, 

batching, and formulating of both liquids and 

solids, and baking. It provides continuous mon¬ 

itoring of all functions and alerts the operator to 

any alarm condition. And because all operations 

are under constant observation from a single 

console, processing requires a minimum of em¬ 

ployees. 

The control system offers such features as 

dynamic freefall compensation for solids and 

liquids with automatic recalculation of freefall, 

automatic liquid addition, automatic small 

amount net weighing, hand-adds prompting and 

temporary formula modification to meet varying 

production conditions. The system also includes 

manual back-up. 

A microcomputer can be interfaced to acquire 

and generate reports of production and inven¬ 

tory data. On-board troubleshooting programs 

permit easy maintenance by the user. 

For more information contact: L. Forbes 

Hotchkiss, Wisconsin Electrical Manufacturing 

Company, Inc., 2501 S. Moorland Road, New 

Berlin, WI53151.414-782-2340. 
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Dairy Quality 
Reprinted front Capsule Laboratories Newsletter, Dairy Quality Update 

This DAIRY QUALITY will point out some ideas that 
may help understand how sources of post-pasteurization 
contaminants can be identified. Research by Marshall and 
Appel (7) and Maxcy (2) have demonstrated that gram 
negative post-pasteurization contamination can be very 

low. Experiences of Capsule laboratories in troubleshoot¬ 

ing quality problems has shown that very low levels of 
post-pasteurization contamination can be normal, however, 
these low levels can result in servere quality defects. 

Table I below shows the relationship between the con¬ 
tamination rate and growth of the contaminant, and the 
corresponding Standard Plate Count at various days of stor¬ 

age. 

These data were generated assuming a contaminant 

would enter the milk at the rate of one bacteria cell per 100 
mis of milk. It is assumed that the contaminant has a gen¬ 
eration time of 6 hours (at 45F) which is a realistic genera¬ 
tion time for a typical gram negative psychrotrophic or¬ 
ganism such as Pseudomonas. For this example, we are as¬ 

suming an initial Standard Plate Count of SOO and that 
none of these thermoduric bacteria are psychrotrophic. 

Therefore, taking into account the inherent variability of 
the Standard Plate Count, you can see that the Standard 
Plate Count will represent the thermoduric bacterial con¬ 
tamination until Day S. After S days of storage, the Stan¬ 
dard Plate Count is dependent upon the growth of the psy¬ 
chrotrophic contaminant. In other words, the Standard 
Plate Count only becomes significant in reflecting micro¬ 

biological quality or post-process contamination after S or 

6 days of storage. 

Table I not only points out that the Standard Plate Coimt 
may not reflect microbiological quality until after S days of 
storage, but it also indicates that proper sample size and in¬ 
cubation of products or line samples is needed to reflect the 
true microbiological quality. 

There are several sources of post-process contamination; 

namely, HTST, storage tanks, lines, fillers, and the pack¬ 
age. It is important to take large (SO mis or more) aseptic 
samples and incubating these samples for a minimum of 5 
days at 4S F when using a Standard Plate Count or the 
Moseley Count for determining post-process contamination 

and microbiological quality. 

The growth rate of the contaminant is a controlling fac¬ 
tor influencing the microbiological quality of fluid milk 
and not the rate of post-process contamination. For this 
reason, laboratory methods used to determine post-process 
contamination or microbiological quality must deal initially 
with large samples and promote only the growth of psy¬ 
chrotrophic bacteria. 

In summary, post-process contamination at extremely 
low levels can cause severe quality defects when the conta¬ 

minants have a fast growth rate at refrigeration tempera¬ 
tures. For continuous monitoring purposes, the use of line 
analysis with large samples is necessary to identify these 
sources of post-process contamination. It is Capsule Labo¬ 
ratories feeling that the most reliable method of identifying 
post-process contamination is continuous line analysis 
using large volume samples and handling these samples in 

the same manner as the Moseley Keeping (Quality Test. 
However, monitoring systems of this nature take 7 to 9 

TABLE I; CALCULATED BACTERIAL POPULATION OF PASTEURIZED MILK AT VARIOUS DAYS OF STORAGE AT A 

POST-PASTEURIZATION CONTAMINATION RATE OF I BACTERIA/100 MLS OF MILK. 

Days of Storage 
at45F 

Number of 
Generations Log 

Growth of 
Contaminants* 

Pop./ml 

Thermoduric 
Bacteria** SPC 

1 _**♦ _ _ 500 500 

2 4 .8 — 500 500 

3 8 .4 2 500 500 

4 12 1.6 40 500 540 

5 16 2.8 630 500 1,100 

6 20 4.0 10,000 500 10,000 

7 24 5.2 160,000 500 160,000 

8 28 6.4 2,500,000 500 2,500,000 

9 32 7.6 40,000,000 500 40,000,000 

Generation Time 6 Hrs. - Of Contaminants 

♦Growth calculated by log b = log a + N log 2 for bacteria in exponential growth (3). 

♦♦Initial SPC of SOO (assuming no thermoduric psychrotrophic bacteria). 

♦♦♦One day allowed for lag phase. 
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days to obtain meaningful data. R^id methods do have the 
advantage of obtaining data sooner, but these methods do 
have some limitations which will be discussed next month. 

(1) Marshall, R. T. and R. Appel. 1973. Sanitary conditions in twelve 

fluid milk processing plants as determined by use of the rinse filter 

method. J. Milk Food Technol. 36:237. 

(2) Maxcy, R. B. 1967. Nature and growth response of the microflora of 

pasteurized packaged milk. J. Milk Food Technol. p. 213. 

(3) Nickerson, J. T. and A. J. Sinskey. 1972. Microbiology of Foods and 

Food Processing, American Elsevier Publishing Company, Inc., New 

York. 

» 
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Detect virtually all antibiotics. 

How co-ops keep 
contaminated milk 

on the farm. 
“Penicillin losing punch in mastitis 
control,” headlines a recent article. 
Producers are turning to other 
antibiotic materials. 

That complicates monitoring. But 
not for leading dairy co-ops that 
supply Delvotest* P to their members 
for on-the-farm use. 

Delvotest P detects virtually all 
growth inhibitors. It’s sensitive 
to residues as minute as 0.005 lU/ml. 
And it has these advantages: 
• Simple to use, requires no 

special training 
• Needs only an inexpensive 

heat source 
• Low cost per test 
• Yields easily interpreted and 

conclusive readings 
• No waste, even vwth one sampling 

If you’re a milk processor, let us 
send you information on how 

your farmers can set up their own 
on-the-farm milk sampling tests. 

Call or write: 

GB Fermentation Industries Inc. 

P.O. Box 241068 
Charlotte, NC 28224 
(704) 527-9000 

2055 Bishop Street 
Montreal, Quebec, Canada H3G 2E8 
(514) 282-0161 

Distributor inquiries invited. 
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I AM FES Affiliate Officers 

ALBERTA ASSCOATION Of MILK, FOOO 

AND ENVIROWMENTAL SANITARIANS 

Piw., Ed Bristow, Alberta Agricunure Dairy Divi¬ 

sion, 5201-50 Avenue, Wetaskiwin, Alberta, CN 

T9A0S7. 

Past Pres., Lawrence Roth.Edmonton 

Pres. Elect, Dr. E. D. Jackson . . Edmonton 

Sec’y., James Steele.Edmonton 

Traaa., Peggy Marce.Edmonton 

OIractors: 

Gordon Klassen.Edmonton 

Shauna McCann.Edmonton 

Karen Erin.Edmonton 

Bob Hunter.Edmonton 

Mall aH correspondence to: 

AAMFES 

PO Box 8446 

Station F 

Edmonton, Alb. CN T6H 5H3 

CALIFORNIA ASSOCIATION OF DAIRY AND 

MILK SANITARIANS 

Pres., Howard A. Eastham, 5113 Mt. Rainier Dr., 

Sacramento, CA 95842 

Past Pres., Peter J. Benedetti . . San Leandro 

1st Vice Pres., W. J. Pollock . Manhattan Beach 

2nd Vice Pres., Joe Cordoza . . . Santa Clara 

Sec'y-i Bill Bordessa.Merced 

Mall all correspondence to: 

Richard C. Harrell 

CADMS Executive Sec. 

1554 West 120th St. 

Los Angeles, CA 90047 

CONNECTICUT ASSOCIATION OF DAIRY 8 

FOOO SANITARIANS, INC. 

Proa., Frank J. Martin 

Vice, Pree., James Kinch 

Sec’y., Paul Gottheff 

Traaa., William Peckham 

Nancy Left 

Louis Palumbo 

Donald Shields 

Carlton Staten 

Dr. Jesse Tucker 

Alphonse Wickroski 

Philip Vozzola 

Board of Governors: 

Dr. Benjamin Cosenza 

Michael Guida 
William Geenty 

Dr. Lester Hankin 

David Herrington 

Henry Lech 

George Norman 

Mall correspondence to: 

Dr. Lester Hankin 

The Conn. Agric. Exper. Sta. 

PO Box 1106 

New Haven, CT 06504 

FLORIDA ASSOCIATION OF MILK, FOOO AND 

ENVIRONMENTAL SANITARIANS, INC. 

Prse., William Z. Isbell, R. S. Lee County Health 

Department, 3920 Michigan Ave., Fort Myers, FL 

33901 
Past Prae., Doris E. Marchetti . Winter Haven 

Pree. Elect, Dr. Kenneth Smith . . Gainesville 

Sec’y, Trees., Dr. Franklin Barber. Fort Myers 

OIroctors: 

Dr. Martha Rhodes.Tallahassee 

Dr. James Jezeski.Gainesville 

Jimmie D. Langley .Tampa 

James Strange.Tallahassee 

Dock Hatcher.Tampa 

Mall all correapondetKe to: 

Frank Barber 

1564 Cumberiarrd Ct. 

Fort Myers, FL 33907 

IDAHO ENVIRONMENTAL HEALTH 

_ASSOCIATION_ 

Pros., Tom Turco. 1455 N. Orchard, Boise, ID 

83706 

Vice Pros., Ken Lustig 

Sec’y. Troae., Jaren Toknan 

Mall aH correapondetKe to: 
Jaren Tolman 

Rt. 3. Box 293 

Burley. ID 83318 

ILUNOIS MILK, FOOO, AND ENVIRONMEN- 

_TAL SANITARIANS_ 

Prae., Tim HedHn, HedNn Dairy, 5778 Northwest 

Hwy., Chicago, IL 60631 

Pres. Elect, Carl J. Ziesemer . . . Des Plaines 

1st Vice Prae., Jerry Kopp.Rockford 

Sec’y. Trass., Dr. Clem J. Honer . . . Chicago 

Mall all corteepondeiKe to: 
Clem J. Honer 

1 S. 760 Kenilworth Ave. 

Glen Ellyn, IL 60137 

INDIANA ASSOaATION OF SANITARIANS. 

INC. 

Prae., Robert L. Hackett.Indianapolis 

Pres. ElecL William L. Morgan.Muncie 

Past Praa., C. Stephen Creech . . Bloomington 

Vice Pres., Henry M. Griffin . . . Michigan City 

Sec’y., Donna C. Ceding.Jaspar 

Trass., Barbara M. Halter.Indianapolis 

Directors: 

Dennis E. Williamson 

Kent D. Querry 

Thomas G. Atkinson 

Russell Mumma 
Rosemarie Neimeyer Hansell 

Helene Uhlman 

Gary Rogers 

Mall all corraeponderKe to: 
Indiana Assoc, of Sanitarians 

Attn: Ms. Tami Barrett 

1330 West Michigan St. 

Indianapolis. IN 46206 

IOWA ASSOCIATION OF MILK, FOOO AND 

ENVIRONMENTAL SANITARIANS, INC. 

Pres., Ray Ormond .Des Moines 

Pres. Elect Denvard C. Hansen.Exira 

1st Vice Pres., Ralph Sander.Waterloo 

2nd Vice Pres., Monty Berger.Decorah 

Sac’y. Trsas., Jeanette Weber . MarshalHown 

Mall aH corrospondence to: 

Jeanette Weber 

City of Marshalltown 

PO Box 757, City HaH 

Marshalltown, lA 50158 

KANSAS ASSOCIATION OF SANITARIANS 

Pros., Larry Starr, 509 E. 16th, Concordia, KS 

66901 

1st Vice Prae., David J. Rodriguez 

2nd Vice Pres., Jolene Johnson 

Sec’y, Treae., John W. Mitchell 

Mall aH correspondaiKe to: 

John Mitchell 

KS Dept, of Health & Env. 

Forbes Field 

Topeka. KS 66609 

KENTUCKY ASSOCUkTION OF MILK, FOOO A 

ENVIRONMENTAL SANTTARIANS, INC. 

Pres., Betty KeHy, Franklin Co. Health Dpt., 231 

East Main St., Frankfort, KY 40601 

Pree. Elect John Bruce Mattingly 

Vice Prae., John Draper 

Past Prss., Bruce Langlois 

Sec’y Trees., Dale Marcum 

Dlrsctors: 

Region I Ed Cecil 

Region II Eugene Catron 

William Montgomery 

Region III Jenene Bledsoe 

James McCammon 

Joseph Schureck 

Region IV TimVorbeck 

Region V David Atkinson 

WiHiam Crist 

Brenda Ward 

Region VI Berford Turner 

Region VIII Roger Barber 

Mail aH correspondaiKe to: 

Dale Marcum 

PO Box 139 

Frankfort, KY 40602 

MICHIGAN ENVIRONMENTAL HEALTH 

_ASSOaATIOM_ 

Prae., Mr. Dale Hippensteel, R.S. Cass County 

Health Dept., 24010 Hospital St., Cassopoks, Ml 

49031 

Pros. Elect, Ronald Grimes.Pontiac 

Past Pros., Marvin Baumann . . . Mt. Pleasant 

Sec’y., Ms. Betty Wemette.Lansing 

Trass., Lon MacLachlan .Ionia 

Directors: 
John Long. Lansing 

Michael Ells. Big Rapids 

John Gohike.Lansing 

Robert Patton.Gladwin 

David Kraker.GrarK Rapids 

Harry Grenawitzke. Monroe 
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Mall aN corraapondanca to: 

Ms. Batty Wemette 

Ingham Co. Health Dept. 

403 W. Greenlawn 

PO Box 40061 

Lansing. Ml 48901 

MINNESOTA SANITARIANS ASSODATIONS 

INC. 

Praa., Omar Majarus, Univ. Milking Machine, 1st 

Ave. at College, Albert Lea, MN 56007 

Sac'y, Traaa., Roy Ginn 

Mall aN correspondence to: 

Roy Ginn 

Dairy Quality Inst. 

2353 N. Rice St.. Suite 110 

St. Paul. MN 55113 

MISSISSIPPI ASSOCIATION OF 

SANITARIANS, INC. 

Proa., Andy Cotton, Oktibbeha County Health 

Dept., Lamkin St.. PO Box 108, Starkville, MS 

39759 

Pres. Elect, L. B. Barton.Lucedale 

1st Vice Praa., John Campbell , . Vicksburg 

2nd Vice Pree., Charles Blakely . . . Grenada 

Sac’y, Traaa., Paul Rankin.Jackson 

Mall all correspondence to: 

Paul M. Rankin 

PO Box 1700 

Jackson, MS 39205_ 

MISSOURI MILK. FOOD AND ENVIRONMEN¬ 

TAL HEALTH ASSOCIATION 

Pros., Ron Blumer, 3316 Valencia Dr., Columbia 

MO 65201 

Praa. Elect, Conn B. Roden 

Vice Pres., Kenneth Kerckhofl 

Traaa., John G. Norris 

Sac’y., Enwin P. Gadd 

Mall all correspondence to: 

John Norris 

Division Health 

Box 570 

Jefferson City, MO 65101 

NEW YORK STATE ASSOCIATION OF MILK 

AND FOOD SANITARIANS 

Pres., Earl D. Bullard, O-AT-KA Milk Prod. Coop., 

Inc., Cedar & Ellicott Streets, Batavia, NY 14020 

Pres. ElecL John R. Bartell. Alfred 

Interim Sac’y., David Bandler.Ithaca 

Directors: 

Joseph Ferrara.Albany 

Mary Ellen Bums.Rochester 

Gaylord B. Smith.Fultonville 

Leonard H. Jones.Vernon 

Mall all correapondence to: 

David Bandler 

11 Stocking Hall 

Corrtell University 

Ithaca. NY 14853 

OHIO ASSOCIATION OF MILK, FOOD AND 

ENVIRONMENTAL SANITARIANS 

Pres., John B. Lindamood, %Oept. of Food Sci¬ 

ence & Nutrition, Ohio State Univ., 2121 Fyffe 

Road, Columbus, OH 43210 

1st Vice Pres., Dean DeVore. Newark 

Sac’y. Traaa., Ronald H. Smith . . . Cincinnati 

International Advisor: Harry Haverland 

.Cincinnati 

Mall all correspondence to: 

Ronald H. Smith 

OAMFES 

% State Training Branch FDA 

Room 8002 FOB 

550 Main St. 

Cincinnati, OH 45202 

ONTARIO FOOD PROTECTION ASSODATION 

Pros., Pat Dodsworth. Kitchener 

Vice Pres., Susan Lymburner . . . . Toronto 

Sac’y, Traaa., Gary Huber .... . . Toronto 

Past Pres., Dr. John E. Sterns . Mississauga 

DIractors: 

William J. Bakker. Mississauga 

Jackie Crichton . . . . Ottawa 

Prof. J. D. Cunningham. . . . Guelph 

Reginald Cyr. . . Toronto 

Reinhard Purfurst. . . . Guelph 

Dr. Ian Sutherland. . . Toronto 

Mall all correapondance to: 

Ontario Food Protection Assoc. 

% Suite 304 

5233 Dundas St. W. 

Islington, Ontario, Canada M9B 1A6 

loREGON ASSOCIATION OF MILK, FOOD ANdI 

1 ENVIRONMENTAL SANITARIANS, INC. j 

Pres., Al T. Rydmarck, 1165 North Locust, Canby, 

OR 97013 

Vice Pres., Robert Williams . . . . . . . Salem 

Sec’y Treas., Floyd W. Bodyfelt. . . . Corvallis 

Directors: 

Ron McKay . . . . Salem 

Robert Gerding. . Philomath 

Mall all corraapondence to: 

Floyd Bodyfelt 

Wiegand Hall 240 

Oregon State University 

Corvallis, OR 97331 

1 PENNSYLVANIA DAIRY SANITARIANS I 
1 ASSOCIATION 

_ 

Pres., Franklin R. Balliet, 7 Hickory Park Rd., 

CorUand. NY 13045 

Pres. Elect, Ivan W. Redcay . . . . . . Denver 

Vice Pres., James R. Barnett . . . Strasburg 

Past Pres., J. Gene Lauver . . . Meyersdale 
Sec’y, Treas., Audrey Hostetter . . . . Carlisle 
Ass’t. Sec’y., Patricia L. McKenty . Pittsburgh 

Assoc. Advisors: 

Stephen Spencer 

Sidney Barnard 

George W. Fouse 

Mall all correspondence to: 

Audrey Hostetter 

514 Swth West Street 

Carlisle, PA 17013 

IsOUTH DAKOTA ENVIRONMENTAL HEALThI 

1 ASSOCIATION _ 
Pres., Douglas J. Kozel, South Dakota State 

Dept, of Health, Joe Foss Building, Pierre, SD 

57501 

Pree. Elect, Thomas R. Trout.Pierre 

Sac’y, Traaa., Morris V. Forsting .. Sioux Falls 

Mall all correspondence to: 

Morris V. Forsting 

SD State Dept. Health 

1320 S. Minnesota Ave. Room 101 

SkHJx Falls. SD 57105 rNNESSEE ASSOCIATION OF MILK, WATEM 

AND FOOD PROTECTION 

Praa., Herbert Holt.Tennessee Valley 

Pres. ElecL Emily McKnight 

Vice Pres., Cart Moore 

Past Pree., Don Spencer 

Sac’y, Trsaa., Cecil White.Nashville 

ArchIvIsL Ruth Fuqua.Mt. Juliet 

Mall all correapondence to: 

Cecil White 

Dept. Agriculture 

Ellington Agri. Center 

Box 40627 Melrose Station 

Nashville. TN 37204 

[TEXAS ASSOCIATION OF MILK, FOOD AND 

ENVIRONMENTAL PROTECTION 

Pres., Ron Richter 

Pres. Elect, Jim Carroll 

Vice Pres., Ed Mazurek 

Sac’y. Traaa., Mary Parker 

Mall all correspondence to: 

Clair S. Gothard 

1115 hforth MacGregor 

Houston. TX 77030 

VIRGINIA ASSOCIATION OF SANITARIANS 

AND DAIRY FIELDMEN 

Pres., A. Neal Smith, Route 2, Box 151-S, 

Beaverdam, VA 23015 

Past Pree., Charles Worley. . . Greenville, TN 

let Vice Pres., Wendell Smith . . . Mt. Sidney 

2nd Vice Praa., Joe Satterfield, Jr. . . Halifax 

Sac’y, Traaa., W. J. Farley .Staunton 

Mall all correapondence to: 

W. J. Farley 

Route 1, Box 247 

Staunton, VA 24401 

WASHINGTON MILK SANITARIANS 

ASSOCIATION 

Pres., George Andrews, 2505 S. McClellan, 

Seattle. WA 98144 

Past Pres., William Roth.Seattle 

Sac’y, Traaa., Lloyd Luedecke .... Pullman 

Mall all correspondence to: 

Lloyd Luedecke 

NW 312 True St. 

Pullman. WA 99163 rISCONSIN ASSOCIATION OF MILK AND 

FOOD SANITARIANS 

Pres., Allan VerVoori.Madison 

Vico Pres., Jon R. Dresser.Madison 

1st Vice Pres., David Myers . Arcadia 

2nd Vice Pres., Eugene E. Lindauer. Green Bay 

Sac’y. Traaa., Neil M. Vassau .... Madison 

Past Pres., Paul Pace.Milwaukee 

Mall all correspondence to: 

Neil M. Vassau 

PO Box 7883 

Madison. Wl 53707 
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1982 DAIRY AND FOOD SANITATION BACK ISSUES ARE 
NOW AVAILABLE 

Check those months issues you desire pius $5.50 for each issue requested. 

□ JANUARY 1982 
The Why and How of Proper Milk Sampling by the Milk Hauler 

Reading SdentWc Uteratura; Is k Worth Your Time and Eftort? 

Quality and Labeling of Cottage and Riootta Cheese 

Ptumbing Hazards In the Food Industry 

Microbiology in Food Processing 

NCTR: Gazing at the Scars That Our Concoctions May Leave Behitvi 

n FEBRUARY 1982 
1 Alert Cook -i- Bad Can of Mushrooms - ATolal Recall 

Purifying Food Via Irradiation 

The NSF SeiU-lts Formulation and Uses 

Microbial Itijury Reviewed tor the Sanitarian 

MMntaining Your USPH Rating 

□ MARCH 1982 
Fundamentals of Cleaning and Sanitizing MuMuse LHartsils and Food Equipmani 

Surfaces 

Training Programs: They Need Not Be Boring 

Quality of Milk and Patterns of Consumption by Children in Connecticut Schools 

and Camps 

Gumshoeing the FO&C Act at the Grass RrxMs Level 

Teat Dip as a Component of Conform Mastitis Control 

n APRIL 1982 
A New Method of Hydrogen Peroxide Appicetion "Nebulzatjon" 

Proper Pesticide Apptcations in Food Establishmants 

Sartitation in the Processing and Packaging of Raw Cidar 

MaintenatK» and Measurements of Product Temperature in Food Service 

□ MAY 1982 
QualNy Assurance Through the Preliminary Incubation Count 

A CommotvSource Outbreak of SakrNXiallosis at a MMwaukae Hotel 

The Forxibome Illness Equatkxi 

Procedures to Investigals Foodborrte Illness 

n JUNE 1982 
Making the Most of Sdentillc Meetings 

The Food Sendee Manager Training and Certilication Program 

Quality of Sour Cream and Non-Buttarfat Sour Dressing 

□ JULY 1982 
A Marketing Perspective of Dairy Product Qualty 

Checking Electronic Somatic Call Count Machkias 

The Use of the DHI-SCC Program to Salact cows for Baclariological Mtk Culture 

and Subaaquant TraotmanL Earty Dry-olf or CuHng 

Mik Memos 

n AUGUST 1982 
Randdity: An increasingly Common MHk Flavor Problem 

Sodium in Forxls 

Assasamant of Raw MMr Quality in New York Stale 

Unitad States Food Laws and Regulations: An Overview 

n SEPTEMBER 1982 
Formulaling Microbiological CuNurs Marte-A Careful Balance Between Sdance 

and Art 

QuaWy Assurance ol Microbiological Cullure Madto 

Minimbing Pradidad Bacterial Growth in a Commisaary Foodservice System UIMz- 

ing QuaMy Assurance Tools 

Measurement arto Reduction of kxfne in Mih 

n OCTOBER 1982 
Saptics and Shigeiloais Linked in Marion County 

How to Ptavani Aniibiolic Contamlnalion of MUk and Meal 

A Guide to Sampling 

FruM Content of Breakfast Cereals 

n NOVEMBER 1982 
QuaHly of Crackers 

Warehouse Organizalion and Currant Good Manufacturing Praclicas (CGMPs) 

Dairy Farming In the U.S. Virgin Islands • A Tak wtti ttie Island Dairyman 

A QuaWy Conbol Program Racommarviallon for UHT Proeesaing and Aseptic 

Packing of Mik arvi Mik By Prorlucls 

n DECEMBER 1982 
Safe storage of Small AiTKiunls of Grains, Edtole Seeds and Processed Foods 

Reguildtog a Dairy Plwit in the U.S. Virgin Islands 

Antibiotic Detection Programs 

Check those you need plus $5.50 for each issue ordered and maily today to; 

lAMFES-Back Issues 1982 

PO Box 701 

Ames, lA 50010 

OR USE you Master Card or Visa 

circle appropriate card 

We pay postage 

NAME _ 

ADDRESS 

Card Number _ 

Expiration Date 

Your Signature 

CITY - 

STATE _ZIP 

Orders filled as received. 
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those 
you 

need 
today 

Journal of Food Protection 

1982 Back Issues Now Available 

n January □ February □ April 

• Stwtdinl PM* 
Wm—fch Papew 

•liwpadww Mtaeuwmwa in Wnw MMi w an Alttnutivt a 
Count S. Onan and L O. Luadaeba*. 

•EMact <d Pia-Hoatien and Entyma Tiaatmant on Mambnna FItrMion of Foods 
PhyWa EnUa*. MIchaol M. liodaliv and Anthony W. thatpa. 

-rtwinaliiafl Oaoct-Add-Sol Whay aa an Eiiandar tar a Chocotaw riawocad Dairy 
Onr* LC. WackbumandR. tasoano* . 

•Pplanciat Imoication ot ttia Fraaiing Point Oapraaaion by Entywatic tlydrofyaia ol 
LactaoaaiMHk C. J. Joan* and R. ■aiiiwa. 

•taduarKO ol Dryino Plant Enwaonwant on Sabnonalai Contandnaiion of Dry MMt 
Products D. L. Jart* and E. A. AnwW. 

•evaluation ol a UniQuaChatnbar tar a Root Carcaaa ClaaningUnb 
1.1. Andaraan. R. T. Marahad*. W. C. trlngar and M. O. Waumann . 

Bta K. Rarboar. Habaab Id. AI-WabhH and lidalnian 1.2amal . 
•Oatanwinationol Ethanol in Whay-SugofSolutiona by riaatino ■.J.Damelt 
•Eftact of Pork Body-Typo on tha Microbiolovy of Bacon Cured mMi or wdihout 

Pntawiiim Sorbaia M. K. Wotnar. A. A Kraft*. J. Q. Babranab. R. E. 
Ruat. and C.M. Amundson . 

•Isolation of Poctinoivtic Aaromorwa hydoph* and I 
Vacuum-Pscksoad Porfc 

B. C. Baldaman. P. R. Durtand, N. M. Ouanaar*. and J. D. Mtehala 
•Ouaity Changoo of Baof Staaks Storsd in Controlad Gas Attnoopharos ContaMng 

Hi^ or Lon Lovais of Oiygon 
Laura Bartbovaabl. F. B. Orydan ar>d J. A. MarehoEa*. 

•A niaiarrti Noio: Evaluation of a Propoiid NacorrdWoning Prociaa tar Froian 
Shrin«> OaargaP. Hoabln*. PranolaS. D. UnandParlaM. Brtablov. Jr. 

•Effacts in Rato of Cydopropanoid Fatty Adds from Cotienaaad Ol 
Lucy L Fan*. Bamay W. HBton and Alan Wohiman. 

•Protacbon Against Hoat-kyury in StapMoceeeua aurowt by Sokilaa 
J. L BmWi*. R. C. Banadlct artd B. A. Palumbo. 

•SOS-Graditrrt Gal Osctrophoratic Saparadoo of Musda Polypaptidaa tor iha 
Eatitnation of Maaimum Cooking Tomparaturaa in Mast 

*. Biaals* and W. J. lambs 

K. McKaith artd C. Vandaraant* 
•Eftacts of Packagirtg Mathoda on tha Microbial Flora of Uvara and Kidnaya from 

Baal or Pork M. O. Manna. 0. C. BmMi. J. W. BavoR. F. K. McKaith and 
C. Vartdariattt* . . 

•A Raaaarch Nota: Machaniam of Baof Shalf Ufa Extanaion by Sorbata 
O. Gordon Oraar . 

•Inhibition artd Control of Bacterial Spore Oarmination 

•Physical and Sonsory Propartiaa of Chickan Pattiaa Mads with Varioua Lavala of 
Fat and Skin 

M. J. Buyck. 8. C. Baldaman. N. M. Qusntar and L. 8. DonnsNy* 214 
•A Simpla Medium for laolstion of Coigulaaa Poaittva Staphylococci in a Singla 

Step Laortia MHrttaar Mergartatam artd CHyahu Katianalaon*. 21t 
•A Comparativa Study of tha Microbiotogy of Commercial Vscuum-Packagad and 

Hanging Baaf 
R. W. Johnston. M. E. Harria. A B. Moran. O. W. Krumm and W. H. Lao* 223 

•Tha Irtabilitv of Pyrotyais Gas-Liquid Chromatography to Diftarantiate Salactad 
Foodboma Bacteria Norman J.Stom 22t 

•Toxin Production by Ctasmidium Botulinum in Madia at pH Lower Than 4.6 
NebumaaaTattsba. 234 

•RapiicaM Counting Errors by Artalyata and Bactariai Colony Coumers 
J.T.Paalor*.J.E.Laalia.J.W.OsnialoonandJ.W.MaMar 2» 

•Inhibition of £sclmief»m eoM TrimathvlamirwN-oxida Raductaaa by Food 
Praaarvativaa M. Kruk and J. S. Loo*. Ml 

•Eftact of Pro-Cura Fraabrtg and Thawing on tha Microflora. Fat Charactariatica and 
Paiatabitay of Dry-Curad Ham 

J. D. Kantp*. B. E. Lartglolasrtd A. E. Johnson . 344 
•Surfactants tar tha Eftactiva Racovary of Satatortalb in Fatty Foods 

J.-y, D'Aouat*. C. Maiahrrtortt. P. Stotlartd artd A. BovHIo 341 
•Effect of Tamparatura and pH on tha Sunrival of Carrvytabacrw tarns 

F, M, Chriatophor. 0. C. Smith artd C. Vattdorsant* . S3 
•A Raaaarch Note: Exantnation of Poultry Giblats. Raw Mid artd Mast for 

Campytabactar tatws aubap. /RiurH 
F. M.Chriatephar. G.C. SmithandC. Vaitdarisnt* 3M 

•Growth of So/montMt ryp/witurtc/m artd Masophilic Orgartioms on Boaf Staaka as 
Infkiattcad by Type of Packaging 

L.8. LuHan.J. A Marchalta*. and F.O. Orydan 313 
•A Research Note: Growth of Siapityloeoceus ounus on Baal Staaka as InthiarKOd 

by Type of Packaging 
L. S. Luhan. J. A. MarehafloartdF. D. Drydon 2n 

•Effects of Pra-cura Storage artd Smoking on tha Microflora and PsIatatMlitY of 
Aged Ory-curad Hams 

B. E. LartgloiofJ. O. Kamp artd A. C. Johnson 271 
•Effect of Noizle Configuration artd SiM on Water Abaortad by Mast Ounttg 

M. E. Artdaraon. R. T. Marshall’. W. C. StriitgorartdH. 0. Naumann 274 
•A Raaaarch Note: Bactenologicai Quakty of Soft-Serve Mixes and Froian Products 

J. J. Ryan artd R. H. Gough* 274 
•Effect of Chlonde Satta and Nitnte on Survival ot Trichirta Larvae and Other 

Propartiaa of Pork Sauasgas R. N. TorraM*. A. B. ChMdars. T. J. Kayfua. C. 
G. Miftg. G. C. Smith. A. W. Kotula artd H. K. Johttaon S1 

Raaaarch Pap are 

•Oapietion of Sorbata from Diffarant Madia During Growth of ^rucaBurw Spactoa 
Marcia L. Fbtol. Ebrtor M. Marth* artd Robert C. Undaay. 3M 

•Efficacy of Microwava Cooking for Davimiiiitg Trichinoa in Pork Roeata artd 
Chopa W. J. Zkitntarittaitn* artd Pamela J. Beach. 46B 

•Hazard Aitalyaaa of Fried. Boiad artd Staamad Cmtonaaa Style Foods 
Frartb L Bryan*. Chartaa A. Bartlaaen. MItawte Bugl. Ueyd MlyaaMre 
aitd Btovan TsutaumI. 410 

•Hazard Analyaaa of Char mu and Roaat Pork in Chinaaa Raalauranu artd Markets 
Prartb L. Bryan*. Chartaa A. Berdaaon. MHaute Bugl. Baatrica Babal. 
Ueyd MIyaahifO. Btauan TsutaumI artd CWfford Chun . 432 

•rmta-Tartvaratura Sunay of Hawaiian Style Feeds 
Frank L Bryan*. Harold Matauura. MHsuto Bugl. Larry Spire. Irving 
Fukurtaga artd Baatrica Babal . 430 

•Diftafantiation artd Enumeration of Somatic Cals in Goat Mih 
A. M. DuHn. M. J. Paapa* and W. P. Wargin 4S 

•Storage Charactariatica of Ftnfiah FRats (Archoaarpua pro6atocaphaib*l Packaged 
in Modifiad Gas Atmoapharaa Containing Carbon Dioxido M. Imwtalengua. 

M. 0. Martrta. 0. Fbt^*. R. NIckalaon. H. artd C. Vandaaant . 440 
•Hazard Analyaaa of Duck in Chinaaa Raataurants Frartk L Bryan*. MItsuto 

Bugl. Lloyd MlyaaMre, Btavon Tautsuirtl artd Chartaa A Bardaaon.44B 
•Idantification and Datarmination of Four F-Lactam Ar>tibioticaioM4k 

OeriaV. Harbat . 4n 
•A Raaaarch Nota: Anfioxadant Activity lnc.uaat in Haatirtg Oilaaad Protein 

ingradianta with Gkiceaa Ki Boert Rhaa* artd Khaa Chaan Rhaa. 4B2 
•A Raaaarch Nota: Outbreak of Hbtamina Poisoning Aaaociatad with Cortaumption 

of Swiaa Chaaaa Stava L. Tayter*. Themaa J. Kaata, Entaat B. Wlrtdham 
and Jamas F. HowaN .. ... 4M 

•Repair of Haat-lniurad Sfaphytacoccva aureus 190 E on Food Subetrataa artd 
Additivaa and at Oiftarartt Tamperaturaa 

Oamual A. Pahimbe* artd Jamaa L. Bmith.4n 
•Microbiological Safaty artd Stability of Chawing Tobacco 

A. J. Paiaar. O. E. NocaNo and R. J. M. Gray* . 402 

Oattaral Intaraat 

•Diffarancaa and Similaritiaa Among Protaofytic and Nonprotaofytk Straina of 
CtaaeriiAumbonA/iumTypaoA, B. EandF: A Review 

Rfchar^K. Lynt*. Doitald A. KauttarartdHakn M. Belemen .400 
•Prindpiaa of Food Dehydration 

Do Bup Churtg artd D. I. Chartg*. 470 
•Practical Applicationa of Food Dehydration: A Review 

F. E. Curtniftgham .   470 
•Recant Oavalopmanu in Irttarmadiata Moiaturt Fooda 

L. E. Eriefcaon.  4t4 
•Practical Approachaa to Homo Food Dehydration 

Peggy Duggan Maggard. 482 

*Aatarisk mkcatoa author to whom inquinaa rogardirtg thia paper PkwU be addraooad. 

*Asieruk mdicatn author to whom irtquinaa ragardirtg this paper should be addraaaad 

*Astariak indicataa author to whom irtquiriaa ragardirtg thia paper altould be addratiad 

lAMFESCentaat . .. 3li 
AffWata Nawalanar 4IB 
Calartdar of Evanta. 4BI 

□ February □ March □ April 

Raaaarch Papora 
•Praporabon of a Peailive Control Sampla for Uao in tha Routine Artatyaw of Milk 

and kWk Products tar AfcskrtaPhoaphataaa O.K.Murthy.16t 
•CoBaborativa Study of Alkakrte Phoaprtataaa Activity in Fihar Paper Diaka 

Imprsgttaiad Skim Mik: Poaitiva Control Sampla 
O.K.Murthv*andJ.T.Paalar . 112 

•Chinan Foods; Raletionahip Between Hygisrts srvl Bactsrip Flora 
Timothy Styhrtd Elmor Rosa .Ilf 

•UhRrmtructufos of Bactoriophagas Active Againsi Sbqpfoeoccws fharmqpMuc. 
LactabacfM bupancua. LacfobacRbs tactia artd Lactobadlua haheticua 

O. W. Rainbold. M. B. Reddy artd E. O. Mummood* lit 
•A Raaaarch Nota: Daatruction of Microorganiama During Thawwtg of Skim Mik 

A. Oabre Egslabhar. Baatrica Thomaon artd O. Blenkartngel* 129 
•Physical and Sanaory Propaniaa of Raatructurad Baof Staaka Formulatad with 

Varioua FWw Sizaa and MIbuttg Twnae 
P. R. Durtand. B. C. Saldaman. W. J. Ceatafta and N. M. Ouaniar*.127 

•frtfkianca of kWk Aeration on Growth of Paychrotrophic Paaudorttonada 
M.J. Brandt and R. A. Ladferd* 133 

•A Sunroy of Mik Flavor and Quakty 
R. Baaaatta. O. V. C. Fung. M. Rebarta and 0. Ward 131 

•Rapid Ftaoromaiiic Oatamtination of Banzofalpyrana in Foods 
VasuMda Tortogul. Sltur^ Ogawa. Maaataka Toyeda. VoaMe fte and 
MaaaMra fwaida* . . 131 

•A Raaaarch Note: SimpMiad. Rapid Method to Maaaura Oiamator of 
Bactariophaga Plaques M. 8. Reddy. 0. W, Rainbold and E. 0. Hammond* 143 

•Inactivation of BodBus timtotfmmofiltiui Sporae in Soybean Water Extracts at 
Uhra-Hqpt Tamparaturas in a Scraped-Surface Hast Exchartgsr 

B. -C. BMk. R. Cuava. V. L. Porter and M. Charyan* 14B 
•A Raaaarch Note: VibnoparabeametaliieusinLongMandOyaiara 

Anthony A. Tapadino . ISO 
•Fata of Saknonata tfplmmtrium and Stap/rytacoccus aureus in Mast Salada 

Prepared with Mayorinsisa 
M. P. Oeyta*. N. J. BaItta.J. L. Sehoarti. artd E. M. Footer.1S2 

•Staphyloeoceut oumi$ Growth and Toxin Production in NttrogervPackad 
SarKhwchos R. W. Bortnatt* artd W. T. Amoa . 1f7 

•A Riaaarch Nota; Moittura Loaa from Agar Platoa During Irtcubation 
R. N. AloxattdorartdR. T. MarehaM* . 1i2 

•btfluanca of Elocotcal Stimulation on Palatabilitv of Ho(-Bonad. Pra-Rigor and 
CoW-Bonod. Poet-Rigor Frozen Baaf Roastt 

C. L. Griffin, D. M. StlfBar. E. E. Ray*, and B. W. Barry. 1M 
•Hoot Pro coming of Oyatara Natursky Contanwtatad with Vibho ehohno Serotype 

01 B. K. Boutin*. J. O. Bradahaw. artd W. M, Stroup. 110 

Oottoral Intaraat 
•Pramrtca artd Activitv of Paychrotrophic Microorganiams in Mih and Davy 

Products; A Rewaw M. A. Cousin. 172 

* Astsriak xukcatai author to whom inquirias ragardirtg thw paper should be addraaaad 

Catanderof Evarwa 207 

Raaaarch Papora 
•Enuntaration of Irtdicator Orgattiema in Fooda Uurtg tita Autorrtetad Hydrophobic 

Grid-Mambrana FMar Tachniqua 
M.H.Brodsky*.P.Entia.A.N.BharpaandO. A. Jarvia 292 
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Book Review 
Cheesemaking Practice, by R. Scott, Ph.D., 
Applied Science. Publisher LTD., London, 
1981,475 pages. 

The author notes that one volume covering the entire 
subject of cheesemaking was impossible. The intent of the 
text was rather to provide general information concerning 
cheesemaking to anyone interested in learning about the 

process. Dr. Scott, the author, hoped his text would 
“Whet the appetite of cheesemakers to delve further into 
the subject.” A bibliography of books, articles and reprints 
is included at the end of the book to provide other sources 

of information on the subject. 
The author notes that cheesemaking has been handed 

down from one generation to the next and was essentially 
a farmhouse industry until the 18th century. After that time 
scientific investigations began to impact on the cheesemak¬ 
ing process. Today cheesemaking is both an “art” and a 

science. Many academic sciences such as chemistry, 
biochemistry, microbiology, mathematics, economics, en¬ 
gineering, and computer science are involved in the pro¬ 
cess of making cheese. 

The text has eighteen chapters which deal with the many 
phases of cheesemaking. An appendix is included which 

contains 99 selected cheese recipes from throughout the 

world. There are over 90 figures and pictures and 67 tables 
in the book. 

The first four chapters of the text introduce the subject 
by reviewing the history of cheese, world production and 
cheese markets, the nutritional aspects of cheese, and a 
brief discussion on cheese varieties. Chapter five presents 
the cheese curd making process. Chapter six very briefly 
outlines the bacteriology of raw milk for cheesemaking. 
Two sections in this chapter deals with the bacteriological 
quality of milk and some bacteriological testing of raw 
milk. The material represented is very brief and does not 
do justice to the importance of the subject. Ch^ter seven 
reviews several methods for testing milk for acidity and 
chemical quality. Chapter eight presents information con¬ 

cerning additives used in cheesemkaing. Here the author 
notes that the various countries of the world will enforce 
different regulations regarding these additives. Chapters 
nine through thirteen discuss in detail the cheesemaking 
process from preparation of the milk to the ripening stage. 

Chapter fourteen briefly reviews how cheese is graded and 
why it can spoil. Whey is dealt with in chapter fifteen. The 

disposal of whey can be a major public health concern. 
Scott discusses disposal of whey, whey treatment and some 
alternative uses of whey. Chapter sixteen reviews the uses 
of recipes in the cheesemaking process. Chapter seventeen 
reviews the mechanization of cheesemaking. This chapter 
offers the field sanitarian an opportunity to review the vari¬ 

ous pieces of equipment which are used today in the cheese 

industry. A brief review of observations on future trends in 

cheesemaking is presented in the last chapter. 
The text is easy to read but has a lot of British word 

usage and word spellings. It is very easy to find subjects 
discussed in the text because of a very good Table of Con¬ 
tents and Index. Also, a list of illustrations is provided giv¬ 

ing the title and page number of all illustrations presented 

in the text. 
The author clearly believes that cheesemkaing is an “art” 

and a “science” which carmot be learned from a book but 
must be experienced by practicing under the supervision of 
an experienced cheesemaker. 

The book does not deal with the disposal of waste prod¬ 
ucts associated with cheesemaking other than discussion in 
chapter fifteen as earlier discussed. This area would be of 

great concern to the field sanitarian. 
CHEESEMAKING PRACTICE is a good reference text 

and could be utilized as a textbook for those studying die 

subject. 

Vay Rodman 

East Tennessee Slate University 

Dept, of Environmental Health 

Johnson City, TN 

Endowed Chair of 
Dairy Food Science 

Applications are solicited for the Peter J. Shields Endowed 
Chair of Dairy Food Science at the University of California, 
Davis. The incumbent of the Chair will be a distinguished 
scholar of proven excellence with a national and international 
reputation in furxjamental research of major importance to 
dairy food science and a teacher of distinction and have a 
demonstrable history of interrelations with the dairy food in¬ 
dustry. Previous contributions that have been of significance 
to dairy food science may have been in biochemistry, 
chemistry, engineering, microbiology, nutrition, etc., or in in¬ 
terdisciplinary areas of food science aixl technology. Appli¬ 
cants must hold a Ph.D. degree or equivalent. Appointment 
is at the full professor level (40% teaching, 60% research) in 
the Department of Food Science and Technology. The in¬ 
cumbent will contribute to the Department’s capability in 
dairy foods research and graduate training, undergraduate 
and graduate teaching and advising, and in University and 
public senrice activities, including close liaison with the 
California Dairy Industry. 

Salary is commensurate with qualifications. This is a ten¬ 
ured position; appointment to the Chair is for a seven year 
period with opportunity for renewal. 

The application, including a letter describing current and 
future research and teaching interests, complete curriculum 
vitae, list of publications and reprints of pertinent publica¬ 
tions, and names and addresses of four references, should 
be sent to: Professor John R. Whitaker, Chair, Search and 
Review Committee, College of Agricultural and Environmen¬ 
tal Science, University of California, Davis, 95616 by October 
1,1983. Position available January 1,1984. 

THE UNIVERSITY OF CALIFORNIA IS AN AFFIRMATIVE 
ACTION/EQUAL OPPORTUNITY EMPLOYER. 
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JFP Abstracts 

Abstracts of papers in the August Journal of Food Protec¬ 

tion 

To receive the Journal of Food Protection in its entirety 

each month call 51S-232-6699, ext. A. 

Characterization of glycosidases produced by Psudomonas 

fbtorescens 26, A. Marin and R. T. Marshall, Department of 

Food Science and Nutrition, University of Missouri-Columbia, 

Columbia, Missouri 65211 

J. Food Prot. 46:676-680 

Six synthetic glycosides were used to characterize glycosidic 

activities of a cell-free filtrate of Pseudomonas fluorescens 26. 

The filtrate was prepared after growing the bacterium in glucose- 

enriched minimal growth broth. Temperature and pH optima for 

glycosidic activity were as follows, respectively, ^-D-fucosidase: 

15°C and 6.0, ^-D-mannosidase: 2S°C and 6.0, p-D-glucosidase: 

25°C and 5.5, 3-D-galactosidase: 30°C and 6.5, N-acetyl-p-D- 

glucosaminidase: 45“C and 7.0, and N-acetyl-p-D-galac- 

tosaminidase: 45°C and 6.0. Activation energies of B-D-galac- 

tosidase, P-D-mannosidase, ^-D-glucosidase and N-acetyl-^-D- 

glucosaminidase were 25.4, 12.3, 9.8 and 6.0 Kcal/mol, respec¬ 

tively. ^-E)-fucosidase and N-acetyl-^-D-galactosaminidase ap¬ 

peared to have non-Arrhenius behavior, so activation energies 

were not calculated for them. All six glycosidases were heat-sen¬ 

sitive to conditions of pasteurization of milk. 

Effect of Agitation on Bacterial Aggregates in Pure Cultures 

and Raw Milk, Robyn E. O’Connor, K. N. Ewings and Neil W. 

Hollywood, Otto Madsen Dairy Research Laboratory, Queens¬ 

land Department of Primary Industries, Hamilton, Queensland 

4007, Australia 

J. Food Prot. 46:681-685 

A comparison of the effects of various mechanical agitation 

treatments on bacterial aggregates was performed on 8 pure cul¬ 

tures and 27 raw milk samples. Although both syringing and 

blending produced significant increases in total counts and psyc- 

hrotroph counts, blending for 2 min gave the greatest increase in 

count. Use of the direct epifluorescent filter technique (DEFT) 

confirmed that syringing and blending reduced bacterial clump 

size to approximately 2 cells. These agitation treatments mar¬ 

kedly improved the correlation between DEFT counts and plate 

counts. 

Cottage cheese was manufactured from milk powder reconsti¬ 

tuted at solids levels ranging from 8.0 to 20%. The reconstituted 

cheese milk was held at 6°C for four time periods (0, 12, 24 and 

36 h), followed by inoculation with 1% bulk lactic starter. Values 

determined were yields expressed in three dfferent ways and total 

solids. The study was first conducted in the laboratory using 3-L 

containers for each treatment effect. This was to be used as a 

screening technique with the optimal results then being tested 

under pilot plant conditions. The 0-hold resulted in a shorter set¬ 

ting time than any of the other hold periods. The four optimal sol¬ 

ids levels obtained in the laboratory study were determined on the 

basis of moisture characteristics, yield, cost and setting time. 

Those solids levels evaluated in the pilot plant study were 10.5, 

12, 13 and 15%. Two hold times were selected for the pilot plant 

study, with those being a 0-hold and a 12-h hold at 4.4°C. All re¬ 

sults were compared to two controls, a non-fortified (9.0% total 

solids) and a fortified (10.5% total solids) skim milk. Cost com¬ 

parisons at the various levels were made. Over all conditions of 

this study, cottage cheese made from 10.5% reconstituted non- 

fat-dry milk with a 0-hold appeared to be best as measured by 

moisture control, set time, cost, adjusted yield and appearance of 

curd at varying stages. In the pilot plant study, there was no sig¬ 

nificant (P<0.05) difference in any measurable parameter be¬ 

tween the 0- and 12-h holding period. There was very little differ¬ 

ence between the 10.5 and 12.0% cheese, except for price (12% 

cheese would cost 2 to M more per pound of dry curd than 10.5% 

cheese) and appearance of the curd (10.5% curd was slightly less 

matted with fewer “fines”). Work is presently underway to study 

creaming factors of this cheese. The two control cheeses were ap¬ 

proximately the same as the 10.5% reconstituted skim milk 

cheese with regard to quality factors but were cheaper (about 10^/ 

.454 kg dry curd). 

Use of Fertile Egg Iitjection Techniqiie to Assess Toxidty of 

Chlorinated Compounds Found in Drinking Water, M. Hek- 

mati, R. L. Bradley, Jr. and M. L. Sunde, Departments of Food 

Science and Poultry Science, University of Wisconsin, Madison, 

Wisconsin 53706 
J. Food Prot. 46:690-692 

Screening of contaminants found in drinking water and those 

used to render water potable showed none to be extremely toxic. 

Other contaminants varied in toxicity from practically non-toxic 

to highly toxic. Sanitizers used in the food industry, sodium 

hypochlorite and iodophor, while presenting slight to moderate 

toxicity in undiluted concentrations, showed insignificant toxicity 

at use levels. 

Defining Optimal Conditions for Making Cottage Cheese 

from Reconstituted Milk Powder, C. H. White and J. M. Ryan, 

Department of Dairy Science, Louisiana Agricultural Experiment 

Station, Louisiana State University, Baton Rouge, Louisiana 

70803 

J. Food Prot. 46:686-689 

Infiuence of Temperature and Gas Permeahility of Packaging 

Film on Development and Composition of Microbial Flora in 

Vacuum-Packed Bologna-Type Sausage, H.-J. S. Nielsen, 

Food Technology Laboratory, The Technical University of De- 

nmaric, DK-2800 Lyngby, Denmark 

J. Food Prot. 46:693-698 
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Studies were done on the influence of gas permeability of 

packaging film on microflora of vacuum-packed Bologna-type 

sausage at three storage temperatures, i.e., 2, 5 and 10°C. Great¬ 

est development of total aerobic plate count and Brochothrix ther- 

mosphacta was observed in film having the highest permeability. 

The packaging film influenced the maximum counts and growth 

rates of organisms. Growth of both gram-positive cocci and yeast 

were stimulated in packages having the greatest permeabilities, 

whereas the opposite occurred for the lactic acid bacteria. Large 

numbers of gram-negative bacteria were found in all series. These 

consisted of Enterobacteriaceae, MoraxellalMoraxella-Vike bac¬ 

teria and atypical Vibrio. Only Enterobacteriaceae were highly 

influenced by the nature of the packaging film. Organoleptic 

analyses showed a clear association among odor, the develop¬ 

ment of microflora and the gas permeability of packaging film. 

Preservation of Lactic Add Bacteria on Anhydrous Siiica Gel 
for Three Years, Maria C. T. De Silva, Maria A. Tessi and 

Maria A. Moguilevsky, Instituto de Technologfa de Alimentos, 

Universidad Nacional del Litoral, C. Corieo 428 - 3000 Santa Fe, 

Republica Argentina 

J. Food Prot. 46:699-701 

This study, which covers three years of storage, analyzes the 

application of silica gel preservation methods to lactic acid bac¬ 

teria widely used in yogurt and cheese fermentation. Strains of 

Streptococcus lactis. Streptococcus lactis subsp. diacetylactis, 

Streptococcus cremoris, Streptococcus thermophilus, Lactobacil¬ 

lus bulgaricus, Lactobacillus helveticus and a yogurt culture were 

adsorbed on anhydrous silica gel in screw-cap tubes or in ordi¬ 

nary test tubes which were subsequently flame-sealed under vac¬ 

uum. During 3 years, the bacteria were tested for viability by in¬ 

cubation in sterile milk. All of the bacteria retained their acidify¬ 

ing activity, with the exception of the yogurt culture. Extending 

preservation for more than 2 years had a negative effect on the ac¬ 

tivity of the yogurt culture. Results obtained support the use of 

screw-cap tubes which, in general, were suitable to preserve sus¬ 

pensions of lactic acid bacteria adsorbed on anhydrous silica gel. 

Survival of Can^ylobacter jejuni during Poultry Processing 
and Pig Slaughtering, J. Oosterom, G. J. A. De Wilde, E. De 

Boer, L. H. E>e Blaauw and Hetty Karman, Laboratory for 

Zoonoses and Food Microbiology, National Institute of Public 

Health, P.O. Box 1, 3720 BA Bilthoven; Meat Inspection Ser¬ 

vice, Anjelierstraat 2, 7641 CG Wierden; Food Inspection Ser¬ 

vice, P.O. Box 9012, 7200 GN Zutphen; Meat Inspection Ser¬ 

vice, Veelaan 3, 1019 AP Amsterdam; and University of Agricul¬ 

ture, Wageningen, The Netherlands 

J. Food Prot. 46:702-706 

Experiments were done to assess the survival of Campylobac¬ 

ter Jejuni during different stages of poultry processing and pig 

slaughtering. Natural sources of Campylobacter contamination, 

i.e., spinchiller water, chicken intestinal contents and pig feces, 

were used for this purpose. C. jejuni in chicken intestinal con¬ 

tents had D-values ranging from 0.18 to 0.39 min at 60°C to 1.% 

to 10.82 min at 52°C. Experiments with surfaces of pig carcasses 

contaminated with pig feces and held in the cooling room of a pig 

slaughterhouse showed an overnight reduction of Campylobacter 

until below the detection level. Further experiments in the labora¬ 

tory showed that this reduction was due to drying of the skin sur¬ 

face. C. jejuni was very sensitive to drying. When contaminated 

spinchiller water was spread on tiles of different materials 

(aluminium, stainless steel, Formica and ceramic), the organism 

survived as long as a moistened surface could be observed. They 

could not be isolated once surfaces were visually dry. Freezing 

affected C. jejuni only during the first few hours; after an initial 

drop of number, Campylobacter could survive on chicken carcas¬ 

ses and chicken livers at -20°C for more than 64 and 84 d, respec¬ 

tively. 

Production of Lipase by Byssochlamys fulva, H. Chander and 

H. Klostermeyer, Siiddeutsche Versuchs- and Forschungsanstalt 

fur Milchwirtschaft, Institut fiir Chemie and Physik, 

Weihenstephan, Freising, Federal Republic of Germany 

J. Food Prot. 46:707-709 

Byssochlamys fulva exhibited maximum growth and lipase pro¬ 

duction at 30°C in 6 d at pH 7.0. Aeration enhanced lipase yield 

by 22%. Growth medium containing maltose showed maximum 

production of lipase followed by glucose, mannitol, fructose, 

xylose, sucrose and galactose in decreasing order. Among the nit¬ 

rogen sources tested, lipase yield was maximum with 2% 

casamino acids. Tributyrin induced lipase synthesis, whereas 

other lipids inhibited lipase production. 

Bacteriological Survey of Frozen Meat Ravioli Produced at 
Establishments Under Federal Inspection, Douglas F. 

Campbell, Martha Y. Woiiunan, George W. Krumm and Ralph 

W. Johnston, U.S. Department of Agriculture, Food Safety and 

Inspection Service, Food Microbiology Branch, Beltsville, Mary¬ 

land 20705; U.S. Department of Agriculture, Food Safety and In¬ 

spection Service, Field Services Laboratory Division, Athens, 

Georgia 30604; and U.S. Department of Agriculture, Food Safety 

and Inspection Service, Microbiology Division, Washington, 

D.C. 20250 

J. Food Prot. 46:710-713 

During visits to 20 federally inspected establishments produc¬ 

ing meat ravioli, 577 production line samples and 480 finished 

product units were collected for bacteriological analyses. Four 

types of finished, packaged ravioli were encountered: (a) whole 

ravioli boiled at least 5 min; (b) raw pasta stuffed with a cooked 

filling; (c) only the meat component cooked; and (d) uncooked 

ravioli. The microbiological quality of frozen ravioli was affected 

more by the filling than the pasta. Slow freezing resulted in in¬ 

creased bacterial levels in the finished product. For the boiled 

ravioli, 100% of the finished product sets contained less than 50 

coliforms per g, four of five sets had less than one Escherichia 

coli per g, and 100% had fewer than one Staphylococcus aureus 

per g. Four of five sets of packaged boiled ravioli had aerobic 

plate counts (APC) of less than 10,000 per g. For the raw pasta 

with a cooked filling-type ravioli, the geometric means of 9 sets 

were: coliforms, 47 per g; E. coli, 6.7 per g; S. aureus, 10 per 

g; and APC, 170,000 per g. For the ravioli with only the meat 

component cooked, the geometric means of 27 sets were: col- 
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iforms, 190 per g; £. coti, 1.8 per g; S. aureus, 3.9 per g; and 

APC, 300,000 per g. For uncooked ravioli, the geometric means 

of 7 sets were: coliforms, 490 per g; £. coli, 19 per g; S. aureus, 

5.7 per g; and APC, 690,000 per g. Only one finished ravioli unit 

in 480 contained Salmonella. 

Sporothrix schenckii Isolated from Edible Black Fungus 

Mushrooms, Nuria Kazanas and George J. Jackson, Division of 

Microbiology, Food and Drug Administration, Washington, D.C. 

20204 

J. Food Prot. 46:714-716 

Sporothrix schenckii, a fungus which is pathogenic to humans, 

was recovered from imported desiccated black fungus mushrooms 

[Auricularia polytrichia (Mont.) Sacc.] usually used in preparing 

Far Eastern cuisine. Identification was based on microscopic and 

gross morphology, dimorphism at 25 and 37*0 and reactivity 

with fluorescein-labeled antibodies specific for the yeast-cell 

form of the fungus. This is the first known report of S. schenckii 

in or on edible mushrooms. 

The efficacy of germicidal hand wash agents against transient 

bacteria {Escherichia coli and Pseudomonas fluorescens) in 

ground beef rubbed onto hands was determined using a hand rinse 

sampling technique. The reduction in £. coli and P. fluorescens 

counts on selective growth media and the change in count on 

Baird-Parker medium were used to indicate action against tran¬ 

sient and resident bacteria, respectively. Most of the agents 

tested, including 4% chlorhexidine gluconate, iodophor (0.75% 

available iodine), Irgasan DP 300, para-chloro-meta-xylenol 

(PCMX) as well as the non-germicidal soap, gave marked reduc¬ 

tion in counts of £. coli and P. fluorescens (>90% reduction), 

even after one 15-s wash. The hand dip treatments with iodophor 

(25 ppm available iodine), hypochlorite (50 ppm available 

chlorine) or QAC (930 ppm benzalkonium chloride) were gener¬ 

ally less effective than hand wash treatments, especially against 

P. fluorescens. Iodophor (0.75% available iodine) and 4% 

chlorhexidine gluconate significantly reduced more £. coli on 

hands than the other agents. 

Transoceanic Shipment of Cbilied Berf Variety Meats, G. C. 

Smith, B. W. Berry, J. H. Lennon and J. W. SaveU, Meats and 

Muscle Biology Section, Department of Animal Science, Texas 

Agricultural Experiment Station, Texas A&M University, Col¬ 

lege Station, Texas 77843 

J. Food Prot. 46:728-730 

Accelerated Processing of Boneless Hams to Dry-Cured State, 

N. G. Marriott, J. B. Tracy, R. F. Kelly and P. P. Graham, De¬ 

partment of Food Science and Technology, Virginia Polytechnic 

Institute and State University, Blacksburg, Virginia 24061 

J. Food Prot. 46:717-721 

Three different cure mixtures were applied at the rate of 5% of 

the weight of fresh boneless hams before tumbling at 21“C for 3 h 

continuously at 22 rpm. The hams were held 12 h at 4.4°C for 

salt (NaCI) equalization, smoked for 4 h, cooked to an internal 

temperature of 71°C and aged for 14 d. Sensory evaluations were 

made and residual salt, moisture and nitrite (NO2') were deter¬ 

mined. Panel scores were similar for all treatments that were tum¬ 

bled. Percentage salt and moisture were similar for the three treat¬ 

ments but the control (non-tumbled) had the lowest concentration 

of NaCl and N02'. Residual NO2* levels for hams treated with 0.1 

or 0.2% sodium nitrite (NaN02) were not different (P>0.05). 

The highest N02' level was detected in hams cured with nitric 

oxide. 

Ninety each of beef livers, hearts, tongues and kidneys were 

transported in a refrigerated van from Palestine, Texas to Rungis, 

France. Product arrived at destination 21 d after departure (24 d 

after rentoval from the animal) and was evaluated for color and 

odor by a four-member experienced USA panel and by variety 

meat buyers at the Rungis market. Vacuum packaging most suc¬ 

cessfully protected color and odor of tongues and hearts, kidneys 

had acceptable color and odor if not wrapped, and livers were 

most desirable in color and most acceptable in odor if wrapped 

with polyvinyl chloride film. Buyers on the Rungis, France mar¬ 

ket paid a premium for those variety meats which were vacuum 

packaged in relation to comparable USA product that was trans¬ 

ported in the frozen state. Beef variety meats can be successfully 

transported to European markets without freezing. 

Isolation of Vibrio choUrae from the American Eel, Anguilla 

rostrata, C. S. Hu and J. A. Koburger, Department of Food Sci¬ 

ence and Human Nutrition, University of Florida, Gainesville, 

Florida 32611 
J. Food Prot. 46:731-732 

Efficacy of Germicidal Hand Wash Agents Against Transient 

Bacteria Inoculated onto Hands, A. Z. Sheena and M. E. 

Stiles, Departments of Food Science, Foods and Nutrition and 

Microbiology, The University of Alberta, Edmonton, Alberta, 

Canada T6G2M8 

J. Food Prot. 46:722-727 

Nineteen eels {Anguilla rostrata), collected from the Suwannee 

River estuary in Florida, were examined for Vibrio cholerae. 

Nonagglutinable V. cholerae were isolated from 11 of the eels for 

an isolation rate of 58%. Isolates from 6 of the eels were con¬ 

firmed by the Smith serotyping system and found to be types 17, 

68 and 175. 
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Microbiological Quality of Cocoa Powder, Dry Instant 
Chocolate Drink Mix, Dry Nondairy Coffee Creamer and 
Froxen Nondairy Topping Obtained at Retail Markets, W. L. 

Payne, A. P. Duran, J. M. Lanier, A. H. Schwab, R. B. Read, 

Jr., B. A. Wentz and R. J. Barnard, Division of Microbiology, 

Food and Drug Administration, Washington, D.C. 20204 and 

Minnet^lis Center for Microbiological Investigations, Min¬ 

neapolis, Minnesota SS401 

J. Food Prot. 46:733-736 

A national survey was conducted of the microbiological quality 

of three dry ingredients used in beverages and one frozen non¬ 

dairy topping obtained at retail markets. Geometric mean aerobic 

plate counts (APCs) of units examined at 35°C were as follows; 

1,313 units of cocoa powder, 6,600 CFU/g; 1,552 units of dry in¬ 

stant chocolate drink mix, 290 CFU/g; 1,559 units of dry non¬ 

dairy coffee creamer, 37 CFU/g; and 1,532 units of frozen non¬ 

dairy topping, 34 CFU/g. At 30°C, the geometric mean APC was 

34 CFU/g for frozen nondairy topping. Geometric means for most 

probable number determinations of coliform bacteria and Es¬ 

cherichia coli were <3/g for the four products. Geometric mean 

values for Staphylococcus aureus in three of the products were < 

10/g; no S. aureus was found in cocoa powder. Geometric mean 

values for yeasts and molds in dry instant chocolate drink mix 

and dry nondairy coffee creamer were 8 and 6 CFU/g, respec¬ 

tively. 

Factors that Contributed to Foodbome Disease in Canada, 
1973-1977, Ewen C. D. Todd, Foodbome Disease Reporting 

Centre, Bureau of Microbial Hazards, Food Directorate, Health 

Protection Branch, Health and Welfare Canada, Ottawa, Ontario, 

Canada K1A0L2 

J. Food Prot. 46.131-141 

Factors that contributed to foodbome disease in Canada be¬ 

tween 1973 and 1977 were identified and grouped into two kinds: 

(a) those that concerned contamination, survival and growth in 

food and (b) those that involved persons who were susceptible to 

illness and who ignored warning sensory signs. Improper cooling 

and faulty processing (including corrosion of containers, inciden¬ 

tal additives and insufficient cooking) were the most important 

factors involving food. Staphylococcus aureus, Salmonella spp., 

Clostridium botulinum, Clostridium perfringens, rancid com¬ 

pounds, extraneous matter, metals, caustic soda and solvents 

were the main etiological agents interacting with the factors to 

cause illness. Errors in food handling in foodservice establish¬ 

ments and homes resulted mainly in microbiological growth, con¬ 

tamination or survival, whereas those in food processing estab¬ 

lishments resulted mainly in chemical contamination. Where 

those at greatest risk of illness were identified, institutionalized, 

ill or elderly persons were largely affected by microbiological 

problems in foodservice establishments, and infants by chemical 

contamination of processed food. Sensory factors, such as unde¬ 

sirable appearance, taste or smell of food, did not necessarily pre¬ 

vent the food from being eaten and causing illness. Educational 

programs need to be designed to inform consumers of risks of 

eating contaminated food. 
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