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A Doubt on the World Health Organization’s Report Linking Red and Processed Meat to Cancer
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(1.Chinese Academy of Animal Products Processing, National Center of Meat Quality and Safety Control, Nanjing Agricultural
University, Nanjing 210095, China; 2.College of Food Science and Engineering, Shandong Agricultural University,
Tai’an 271018, China; 3.Department of Animal and Food Science, University of Kentucky, Lexington — KY 40546, USA;
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Abstract: Recently, the World Health Organization (WHO)’s International Agency for Research on Cancer (IARC) listed
processed meat as Group I carcinogen and red meat as Group IIA carcinogen. In the present investigation, we have reviewed
more than 400 recent publications regarding the link between processed and red meat consumption and increased cancer
risk. Previous studies indicated that processed meats, in some cases, may contain N-nitroso compounds, hetercyclic amines,
and polycyclic aromatic hydrocarbons that are formed during processing. However, the amounts of these compounds in
processed meats at the recommended intake level are far below the minimum concentrations carcinogenic to humans. Red
meat is an excellent source of high quality nutrients essential for the human body, especially heme iron, zinc, selenium,
vitamins B,, and B,,. However, long-term excessive intake of any food, including processed and red meat, under different
economic, cultural, and lifestyle backgrounds, could have adverse impacts on health. Epidemiological studies that IARC
referenced to were performed without strict human dose-effect experiments and the results were inconsistent. In fact,
there are not adequate animal studies that demonstrated the carcinogenicity of processed and red meat. Due to the lack of
convincing evidence, it is unscientific, premature, and irresponsible for IARC to issue such a report that stated processed
meat and red meat are carcinogenic. Therefore, we recommend that the report should be retracted.
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Fig.1  Carcinogenic mechanism of heterocyclic amines'’
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Tablel TDs, of some heterocyclic amines™
S TDsy/ (mg/ (kg e+ d) )
N /IR
PhIP 2.2 64.6
MelQx 0.7 11
IQ 0.7 14.7
MelQ 0.1 8.4
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MeAaC 6.4 5.8
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Table2  Contents of heterocyclic amines in meat products'
. FAEAE (ng/100 g)
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Table 5 Relationship between meat consumption and cancer in
different countries and regions”’
FilEd itk

N T
JusEM 85.9 139 119 517 95 75
I 415 11 9.1 30.2 51 31
I 260 42 24 189 3212
PR, ik, EfE 168.1 256 237 122.0 192 172
HAmEER 703 115 95 51.0 84 65
RILER H i 473 78 59 350 58 39
R 59.0 97 17 437 73 53

TRBK 453 75 56 348 58 39
HIARBETH 338 56 37 26.0 44 24
AR 216 36 17 157 2707
DAIETION 26.6 04 25 193 3213
DAL ON 143 2405 104 17 NC
MRS 26.9 45 26 19.5 35 13

H [ 128 2202 93 16 NC

)3 151 26 06 11.0 19 00
A 30.0 50 31 217 37 17
UAEE AU A DN E ] 20.7 35 1S 150 25 06
BORFI, BiG 1257 196 177 84.1 136 116
KEM 41.0 68 49 29.7 50 30

Table3  Contents of vitamins in raw meat’®"
Yerk & ez N R ER
VA/ (IU/100 g) IR IR IR IR
VB,/ (mg/100 g) 0.07 0.10 1.0 0.15
VB,/ (mg/100 g) 0.20 0.25 0.20 0.25
JE TR/ (mg/100 g) 5 7 5 5
2%/ (mg/100 g) 0.4 0.6 0.6 0.5
VH/ (ug/100 g) 3 5 4 3
HHER/ (ug/100 &) 10 5 3 3
VB¢ (mg/100 g) 0.3 0.3 0.5 0.4
VB,,/ (ug/100 g) 2 0 2 2
VC/ (mg/100 g) 0 0 0 0
VD/ (1U/100 g) R IR R JR A

F4  AMARISPHTHREED
Contents of minerals in meat and meat products
mg/100 g
PAJ AT i) i Na K Ca Mg Fe P Cu Zn
AR 69 334 54 245 23 276 0.1 43
s HE 67 368 92 252 39 303 02 59
EAVEEHE 75 246 126 187 10 173 0.1 2.1
EREEHE 102 305 17.8 228 24 206 02 4.1
AR 45 400 43 261 14 223 0.1 24
TR 59 258 83 149 24 178 02 35
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