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Change of N-nitrosamine Contents in Meat and Meat
Products by Cooking Condition

Jun-Hwan Kim and Hyo-Sun Shin
Department of food Science and Technology, Dongguk University, Seoul 100-715, Korea

ABSTRACT — This study is performed to identify the contents of nitrosamine in meat (beef,
pork) and meat product (ham, bacon, sausage) by gas chromatograph-thermal energy analyzer.
The author also determined the formation of nitrosamine in these products when they were cock-
ed in frying pan at 210°C for 4 minutes and microwave for 45 and 75 seconds. N-ni-
trosodimethylamine (NDMA) analysis was impossible in the most products because of their im-
purieties. On the other hand, N-nitrosopyrrolidine (NPYR) of 0~9.4 pg/kg in meat and 0~ 15.6 ug/
kg in meat products were detected, respectively. When meat and meat products were cocked, gen-
erally contents of NDMA and NPYR have a tendency to be increased a little. Meat and meat pro-
duct being cooked in microwave rather than frying pan, contents of NDMA and NPYR were de-
tected more. Especially, in sausage contained much fish, contents of NDMA was detected more.
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Table 1. GC-TEA operating parameter for determination
of N-nitrosamines

Gas chromatograph Thermal energy analyzer

Column: 6ft X 1/8" stainless steel Furnace Temp.: 500°C
column

Packing material: 10% carbowax Oxygen flow: 20 mi/min
20 M+5% KOH

Column Temp.: 170°C
Injector Temp.: 200°C
Carrier gas flow: 40 mi/min

Freezing Temp.: -10°C
Attenuation; 64~128
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Fig. 1. Chromatogram of N-nitrosamine standards.
1, NDMA; 2, NDEA; 3, NDPA(IS); 4, NDBA;
5, NPIP; 6, NPYR; 7, NMOR.
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Fig. 2. Calibration curve of NDMA (1) and NPYR (2).
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Table 2. Recovery data of NDMA and NPYR in meat pro-

ducts (unit : ng)
Amount
Reco %
Sampl Amount  geected ecovery (%)
ample added
1 2 1 2 Averge

NDMA 25 159 245 63.6 980 .9
50 33.2 396 664 792

25 29.9 235 103.6 94.0
50 329 353 658 706

NPYR 83.5

Table 3. Contents of NDMA and NPYR in meat and

meat products (unit : pg/kg)
NDMA NPYR
Sample
1 2 1 2
Beef NA NA ND 2.8
Meat
Pork NA NA 438 9.4

Ham(A) NA NA 5.6 15.6

Ham(B) NA NA ND ND

Meat Bacon NA NA ND ND
products  gausage(A) NA  NA 37 51
Sausage(B) NA NA ND ND

Sausage(C) -

NA, not analyzed; ND, Not detected.
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Table 4. Change of NDMA contents in meat and meat
products by different cooking condition

(unit : pg/ke)
Cooking Condition

Cooking
condition

Microwave
frypan oven
4 min 45 sec 75 sec

Un- Electric
cooking

Sample

12 r 2 1 2 1 2

Meat Beef NA NA NA NA 12 NA NA NA
Pork NA NA NA NA ND NA NA NA

Ham(A) NA NA NA NA 6.1 NA NA ND
Ham(B) NA NA NA NA ND 0.7 NA ND
Meat  Bacon NA NA NA NA NA NA NA NA
Products Sausage(A) NA NA NA NA 45 NA NA 1.0
Sausage(B) NA NA NA NA 1.8 NA NA 04
Sausage(C) - ~ ND ND 59 7.0 NA 43

NA, not analyzed; ND, Not Detected.
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Table 5. Change of NPYR content in meat and meat pro-
ducts by different cooking condition (unit : pg/kg)

Cooking Cooking Condition

condition Un- Electric

Microwave

cooking frypan oven

Sample 4 min 45 sec 75 sec

1 2 1t 2 1 2 1 2

Meat Beef ND 28 36 ND ND 54 59 80
Pork 48 94 ND ND ND ND 92 106

Ham(A) 56 156 ND ND 43 38 18 3.0
Ham(B) ND ND ND ND 32 51 1.7 3.0
Meat  Bacon ND ND ND ND ND 3.0 40 1.8
Products Sausage(A) 3.7 5.1 ND ND 54 ND 4.0 4.7
Sausage(B) ND ND ND ND 1.8 54 54 28
Sausage(C) - - 7.7 - 10.1 5.0 50 8.0
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