




















































































36.

*3.

H .

Or t
Pdu7 ° ’ The United States Program on Radiation Preservation 
oî Foods. Proceedings, International Conference on Radiation 
esearch, U. S. Army Natick Laboratories, Natick, Massachusetts,

14--16 January 19 6 3 . ’

Study of Extractable Substances and Microbial Penetration of Poly- 
mëric Packaging Materials to Develop Flexible Plastic Containers 
or Radiation Sterilized Foods. Continental Can Co., Inc., Con­

tract No. DA19-I2 9 -AMC- 1 6 2 (N), Phase I: 25 June 1963 - 8 July 196U.

Survey of Packaging Requirements for Radiation Pasteurized Foods, 
Continental. Can Company, Inc.; U. S. Atomic Energy Commission Con­
tract No. A T ( l l - l ) -989, July 31, 1962. Office of Technical 
services, Department of Commerce, Washington 2 5 , D.C.

The FAO/WHO/IAEA Report on the Wholesomeness of Irradiated Foods.
f Gc^oder 196l; Food and Agriculture Organization 

01 the United Nations, Rome, 19 6 2 .

Tripp g . E., and Crowley, J. P. Effects of Radiation Energy on 
exible Containers. Activities Report. 9 , 112-122 (1957).

S,\ P° od and Drug Administration, Department of Health, Education, 
Welfare, Title 21, Food and Drugs, Chapter 1 , Part 121, Subpart

ft^ P̂ ragraph d21*3° 02: Gamma Radiation for the Processing of Foods 
February 19 6 3 . Federal Register, 15  February 19 6 3 .

L S;. P° od and Prug Administration, Department of Health, Education, 
and Welfare - 28 F. R. 3720, Subpart F - Food Additives: 121.2470 - 
Ethylene - Vinyl Acetate Copolymers. Federal Register. 1 7  Apr 6 3 .

S* P° od and Drug Administration, Department of Health, Education, 
n ®ifare: Part 2 1  " Food Additives, Subpart G - Radiation and 
Kadiation Sources Intended for Use in the Production, Processing

j Iandling of F°c>d; 121.3003: Gamma Radiation for the Treatment 
Wheat and Potatoes, 30 June 1964. Federal Register, July 8 , 19 6 4 .

Warnecke, M. 0., Heiligman, F., Henick, A., and Wierbicki, E. 
emical Changes in Irradiated Bacon During One Year Storage 

eriod. U. S. Army Natick Laboratories (in preparation).

wick, E. L. Volatile Components of Irradiated Beef. Exploration 
in Future Food Processing Techniques, The M. I. T. Press, Massachu- 
etts Institute of Technology, Cambridge, Mass., 19 6 3 .

<  y

37.

38.

39. 

bo.

^1 .

4 i



k-5. Wick, E. K., Kishika, M., and Mizutani, J. Effect of Storage at 
Ambient Temperature on the Volatile Components of Irradiated Beef. 
24th Annual Meeting of the Institute of Food Technologists, 
Washington, D. C., 24-28 May 1964.

46. Wierbicki, E. Radiation Processing of Foods: Present Status. 
Activities Report, 15, No. 4, 16 O-I67 ( 19 6 3 ).

47. Wierbicki, E., and Anderson, LeRoy. Development of Methods for 
Controlling Texture Changes in Irradiated Meats. Contract No. 
DA19-129-qm-1573, Rpt. #5 (Final), 1 9 6 1 .

48. Wierbicki, E., Scanlan, R. A., and Shultz, G. W. Organoleptic 
Methods for Sensory Evaluation of Irradiated Foods. U. S. Army 
Natick Laboratories (in preparation).

49. Wierbicki, E. and Heiligman, F. Present Status and Future Outlook 
of Radiation Sterilization Processing of Meats. Proceedings, l 6th 
Research Conference of American Meat Institute Foundation, Chicago, 
Illin o is , 25 February 1964.

50. Wierbicki, E. Packaging for Radiation-Sterilized Foods, Eighth 
Contractors' Meeting, Radiation Preservation of Foods Program,
Uo S. Army Natick Laboratories, Natick, Massachusetts, 7-9 October 
19 6 3 ; Food Processing, March 1964.

42



TABLE 1
AMy

q Effect of Blanching Conditions on Decomposition of the
-~-£aectiye Tissue in Beef, as Determined by the Hydroxynroline Method.-

U Percent 
™l°xyvrollne 

S Îra çte d

(1) Beta. 

°̂n-Irrad

^ _ ^ U a C l2 Extn. 

N°n~Irrad 

Irradiated

l**ick i

_____U.S. Choice
180°/20 Hr. 192° / 6  Hr.

17% RH 92% RH

Canner & Cutter 
180°/20 Hr. 192° / 6  Hr.

16.7

81.8

8.9

19.1

and Anderson (47)

17% RH

13-7

6 3.6

92% RH

I 6 .7

I 9 .4



Extractive Data Obtained fro  : Flexible Packaging Materials After 
Irradiation with 6.0 Mrad of Cotalt-60 Radiation



TABLE 3

Mean Preference Ratings for Irradiated Bacon

— * 5 Mrad Bacon

Storage Time Storage Temperature
__  Months 70°F " 10 0°F

0 7.2 7.0

1 7.1 7.0

k 7.0 7 .0

9 7.0 7 .0

16 6.9 6 .6

25 6 .8 6 .2

Mrad Bacon

Months at
__70op Comm. #1 Comm. #2 GI-Bacon

1 6.05 6.90 6 .6 5

3 6.55 6 .3 2 7.36
6 6.75 7.05 6 .7 0

20 Panelists (Ref, 1 2 , 1*9).

Z > k

'*5



TABLE 4

Effect of Storage on TBA Values of 
Non-Irradiated and Irradiated Bacon

Storage Time 
(Months)

Bacon Samples
A B C D

0 0.71 0.88 0.98 0.15

1 0.34 0.13 0.37 -

6 0 .8 6 .0.0 6 0 .1 0 o.i6

1 2 0 .2 1 ,0 .2 2 0.23 1.74

(* ) Sample Variables: (applicable .also to Table 5)

Sample Irrad. Dose (Mirad) Storage Temp?.—-

A 4-5 72

B 4.5 100

C 2.5 72

D O.O(Control) -20

Warnecke et. a l . (4 3 )
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TABLE 5

Effect of Storage on Free Fatty Acids 
and Non-Protein Nitrogen of Non-Irradiated 

and Irradiated Bacon

X.
Pree Fatty Acids

(*>:
;0l,age
ntha)
0

\ 1

6

12

^ P r o t e i n  Nitrogen

Oleic Acid, % Total Fat
A B G D
1.33 1 .3 6 1.39 1 . 2 2

1.93 2 .7 8 2.47 -

6.40 9.60 4.80 0.60

6-37 12.43 1 2 .4 6 0.88

Months) NPN, % Total N
A B C D

0
10.3 9.7 1 1 . 2 9.7

1
1 6 . 1

L
1 0 .2 10.4 V

0
19.2 2 6 .$ 1 4 .6 8 .6

la

— ____________
12.9 14-5 15.7 8.9

cke et a l ( 4 3 )
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TABLE 6

Mean Preference Ratings for 4.5 Mrad
Irradiated Pork Loin.-

Months
at 70°F Steam Cooked Oven Cooked __

0 6.4 6 .6

5 6 .2 6 .4

10 7.4 7.3

16 7-0 7.2

20 6 .4 6.7

36-40 Panelists: Heiligman (12)

TABLE 7

Mean Preference Ratings for 4-5 Mrad
Irradiated Pork in Barbecue Sauce.-

Months Preference Scores —at 70°F Sample A Sample B

1 6 .4 7.3

3 6 .6 7.3

6 6.9 6.9

1 2 6 .$ 6 ,8

18 6.5 6 .2

40 Panelists: Heiligman (12)
Sample A -  6 oz. barbecue sauce per 22 oz. pork 
Sample B -  10 oz. barbecue sauce per 18 oz. pork
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TABLE 8

Preference Ratings for A .5 Mrad Irradiated 

Canned Hams: Smoked versus Honey-Glazed

Weeks at 
70°F.

Smoked Canned Ham Honey-Glazed Ham

Mean SD Mean SD
2 6 .38 1.46 7.0 0 1.90

4 7.15 1.42 7.15 1 .0 0

1 2 6.18 1.80 6.76 2 .0 0

- A . 7 .2 0 0.79 5.80 2 60

17 Panelists
SD =: Standard Deviation

TABLE 9

Mean Preference Ratings for 2 .5 Mrad

Irradiated Hams of Three Different Commercial Brands

Weeks at 
70° F.

Brand # 1  
Mean SD

Brand #2 
Mean SD

Brand #3* 
Mean SD

1 6.79 1.39 6.84 1.51 5 .2 1 1.59
3 6.86 1.46 6.07 2.05 5.50 1.54
6 7.47 0.77 6.07 1.54 4.53 1.31

12 6.47 1 .0 0 7.12 1.23 3.70 1 . 6 1

26 6.85 1.35 6.95 1.50 4.10 1 .6 2

* "Water Added" Ham 
15-20 Panelists

^  = Standard Deviation

49



TABLE 10

Mean Preference Ratings for Prefried
Irradiated Pork Bulk Sausage Patties

Commercial
Product

Irrad. 
Dose Storage at 70°F

No. Mr ad 3 Months 6 Months

1 0 .0 6 . 1 6.7

2.5 6.3 7-0

4.5 4.8 5-2

2 0 .0 7.2 7-3

2.5 5-7 7.0

4-5 5-3 6.5

20 Panelists
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TABLE 14

Acceptance of Irradiated. Foods: 
Mean Preference Ratings

Food Item Dose
Mrad

Number
Subjects
Tested

Scores 

Irrad. Control
Year

Bacon:
Oven fried 4.5 60 7.82 7.98 1958
Baked 4.5 282 5.62 6 .5 2 1963
Baked 4-5 274 5.57 6.53 1963
Baked 2.5 586 5-59 6.02 1964

Pork:
Roast 4.5 60 7.82 7-98 1958
Roast, BBQ 4.5 60 7.80 7.82 1958
Grilled Chops 4.5 255 7 .O6 7 .2 1 1963
Grilled Chops 4-5 305 7.27 7.28 1963

Chicken:
Stew 4-5 104 7-37 7-58 1958
Breaded-baked 4-5 101 7-38 7-95 1958
Fried 4-5 215 6.77 7.21 1963
Fried 4.5 236 6.66 7.18 1963
Southern fried 4.5 383 5-73 6 .5 2 1963
Oven fried 4-5 397 5-55 6 .6 5 1963
Barbecued 4.5 196 5-58 6 .4 1 1963

Ham:
Baked 2.5 531 6.53 7.20 1964

Pork Sausage:
Oven fried patties 4*5 489 5.16 5.82 1964

Beef:
Sliced BBQ beef
on bun 4.5 515 6.11 6.79 1964

c
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