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Laura M. Tarantino, Ph.D . 
Director, Office of Food Additive Safety 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
5100 Paint Branch Parkway 
College Park, MD 20740 
USA 

Dear Dr . Tarantino : 

VIEW ON CO PACKAGING OF MEAT 

6 September 2006 
OsMsldi 
aret rrne +4764 970239 

My reason for writing this letter is to express my view regarding the on-going 
debate (as 

described in FDA Docket No. 2005P-0459) about the suitability and safety of carbon 

monoxide (CO) packaging for fresh meat in the USA. I am employed as a meat scientist 

at Matforsk AS - Norwegian Food Research Institute . My main research area is meat 

packaging and color, specializing in CO. I have served as a member of a GRAS panel 

for CO (GRAS Notice No_ 83). In addition, I have followed with interest the issues of CO 

in meat packaging through several visits to the USA over the past years. 

I started studying CO in 1996, and at that time I must admit that I was skeptical of CO. 

However, by acquiring knowledge through later research and experience, 1 am 

convinced that CO packaging is safe and the best available packaging method 
for fresh 

meat . Since 1 have the impression that my findings and opinions on CO sometimes 
have 

been misunderstood or misquoted, I would like to clarify my view in this letter. 

The opponents to CO sometimes claim that we do not know enough about CO. We must 

not forget that effects of CO on meat were known more than 100 years ago. Much 

research was conducted in the 1970s and 80s, and numerous studies on 
CO have been 

published in the past decade after a growing scientific interest in CO, 
particularly in the 

USA. The bright-red color of carboxymyoglobin (COMb) is visually and 
spectrally very 

similar to oxymyoglobin, and consumers are not reasonably expected to be 
able to see a 

difference. So, COMb is obviously not a "new" color. The use of low amounts of CO for 

meat packaging does not pose any toxicological hazard to consumers, 
as agreed by 

Norwegian, EU and US health authorities. The issue of possibly misleading the 
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consumers by a stable COMb color extending the time 
of microbiologicai spoilage of the 

meat, is in my opinion a matter of using off-odor and other 
spoilage indicators, as is 

typically done for other meat packaging formats and for many 
other packaged perishable 

foods. There is now a solid base of scientific literature 
describing and supporting the use 

of CO for meat, and I am aware of no meaningful 
scientific controversy as to the safety 

of its intended use. 

CO packaging of meat has many quality and safety 
benefits, compared to the other 

more commonly used packaging method with high 
oxygen (02). Oxidations of all foods 

should be avoided for health and quality reasons. In contrast to CO, high 02 systems 

need addition of antioxidants for proper functioning . Except for lean fish, fresh meat is 

the only food where high 02 is used deliberately in 
modified atmosphere packaging_ 

Low CO atmospheres (0.4 %) for case-ready meat 
were used continuously in Norway 

from 1985 to 2004. The technology of low CO packaging was well 
proven in Norway 

during this period. In the latter years, low CO packaging had a market 
share of about 60 

% of all fresh meat sold in Norway- The use of low 
CO was a success in Norway and it 

benefited consumers, retailers and the meat industry. To my knowledge, Norway had no 

cases of food illness or poisoning that could be related 
to the use of low CO. The 

Norwegian food control authorities had no objections to 
CO during the period it was 

used. Norway has to adapt to EU food regulations due 
to trade agreements. In the EU, 

CO has not been permitted as an additive on the list 
of food additives. The Norwegian 

meat industry applied unsuccessfully for having CO included 
on the list . So, it is 

misleading to say that the EU banned CO, but the EU did not 
allow CO to be included to 

the additive list, after a request from a non-EU country. An EU scientific committee 

stated that it had a positive view of CO packaging of fresh 
meat, but that temperature 

control is vital, as for all perishable foods. 

My sincere recommendation to the US food control authorities 
is to maintain the GRAS 

status of CO for meat packaging. 

Sincerely 
Matforsk AS 

Oddvin SOrheim, PhD 

Mobile phone: +47-900-15436 
Web: www.matforsk.no 
E-mail : oddvin.sorheim@matforsk.no 

cc: 
FDA Division of Dockets Management 
Food arid Drug Administration 
Room 1061 
6S30 Hshem Lane 
RoG9cy911~', Mo 20852. USA 
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MATF ORSK 

FDA Division of Dockets Management 
Food and Drug Administration 
Room 1061 
5630 Fishers Lane 
Rockville, MD 20852 
USA 

6 September 2006 
OSolsldi 
Direct line +47 64 97 02 39 

LETTER ON CO PACKAGING 

Enclosed please find a copy of a letter to Dr . Laura Tarantino, FDA, about CO 
packaging. 

Yours faithfully 
Matforsk AS 

Oddvin Srarheim, Ph.D . 

Enclosure: copy of letter 

MATFORSK AS Oslo~eien 1, N 1430 As VO~~tiay TeL 47 64 97 O1 00 Fjx- 47 04 97 03 33 pos[l:,ar`orsk no wevw matfor ;rc .no Org . no NO 885 930 522 MVA 


