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On Nitrite and Nitroso-Haem Pigment in Color Fixative-Free Meat Products
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Summary

The actual state of nitrite and nitroso-haem pigment in color fixative-free meat products was investigated.
Eighteen of commercial color fixative-free meat products were analyzed. Nitroso-haem pigment was detected in
the range of 8.7~29.0ppm in 6 samples containing 0.7~4.3ppm nitrite, and was not found in other 12 samples
containing below 0.6ppm nitrite.

Therefore, the changes of nitrite and nitroso-haem pigment contents in color fixative-free wiener sausages during
manufacturing process were examined in 3 manufactories. In a manufactory, nitrite content was increased greatly
and nitroso-haem pigment was found in a wiener sausage after drying and smoking processes. In this manufact-
ory, the wiener sausage was manufactered by use of a smoking room where the concentration of nitrogen oxides
was very high. Next, the effect of exposure to nitrogen oxides on the nitrite and nitroso-haem pigment contents
in color fixative-free wiener sausage was examined. As concentration of nitrogen oxides for the exposure was
increased, nitrite and nitroso-haem pigment contents in the wiener sausage were increased.

From these results, it seemed that nitrite above 0.7ppm and nitroso-haem pigment in commercial color fixative-

free meat products were formed by the nitrogen oxides in drying and smoking processes.
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Fig.1 Manufacturing Process of Color Fixative-Free
Wiener Sausage '
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Fig. 2. Apparatus for Exposure to Nitrogen Oxides
A : erlenmeyer flask (1.2¢)

: thermometer

: round bottom flask (100m¢)

: water bath (90C)

: flow meter
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Table 1. Detemination of Nitrite and Nitroso-Haem
Pigment in Commercial Color Fixative-Free
Meat Products

Nitrite Nitroso-haem
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Brand Sample (ppm) pigment(ppm) CHOTHTHEARDEBL AV, BEE TEEH & RES
A Pork wiener sausage ND ND HTER L%, BEMEFEUSATRREIETEELToTw
B Wiener sausage 0.5 ND 72
C  Wiener sausage 4.3 26.1 FROBEERYS, ERRCEETRECTERAR S EMNEE
D Pork wiener sausage 0.2 ND BAMRAL, = hOVALBEIER SN RN S D 2 L4
Chicken wicger sausage 0.6 'ND HIAL, ZOBRMBIROFEA LU R CBET i L WD 3 b
E  Wiener sausage 4.1 29.0 .
Wiener sausage 3.3 8.7 DEZER LIz
Wiener sausage 0.7 8.8 Table 2. Changes of Nitrite and Nitroso-Haem Pigment
Pork wiener sausage ND ND Contents in Color Fixative-Free Wiener Sausages
Frankfurter sausage 0.3 ND during the Manufacturing Process
F Wiener sausage 0.8 15.7
Pork wiener sausage ND ND Manufactory Step of‘ Nitrite ~Nitroso-haem
Pork frankfurter sausage ND ND Process (ppm)  pigment (ppm)
Pork sausage ND ND A Cutting 0.6 ND
Loin roll ham 1.0 10.4 Stuffing 0.6 ND
Boneless ham ND ND Smoking 1.1 ND
G Pork frankfurter sausage ND ND Packing 1.2 ND
Boneless ham ND ND B Cutting 0.2 ND
ND : not detected (nitrite<0.2ppm. nitroso-haem Stuffing 0.2 ND
pigment< 5 ppm) Smoking 0.2 ND
Packing 0.6 ND
3. EARGOEMEHOEMBREEE C Cutting 0.3 ND
HEARGOEHEICBREROFEHBENSEICEFTINT Stuffing 0.2 ND
VWAEE, BEFTORGFEBBBOEMRI= o vAstF Smoking 11.4 24.17
DEBIRE L 7% ) 5 b 7 FHFHI DV CERMBR & I L 72, Packing 6.8 28.1
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Average of two trials
ND : not detected (nitroso-haem pigment< 5ppm)
* Samples were taken in each process shown in Fig.l.
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Table 3. Nitric Oxide and Nitrogen Dioxide Contents in Smoking Room
and Nitrite Content in Carbonized Smoke Wood

Smoking room

Carbonized
smoke wood

Manufactory Process I;I;tigg(ppm) giﬁ;?g;a(nppm) I(\Ip::)l;t)e
A Drying ND ND
Smoking 0.83 0.2 ND
B Drying ND ND
Smoking 1.27 0.18 ND
C Drying 9.91 3.99
Smoking 5.88 2.50 10.8

Average of 2~4 trials

ND : not detected (nitric oxide<0.lppm, nitrogen dioxide<0.lppm, nitrite<0.2ppm)
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Teble 4. Effect of Exposure to Nitrogen Oxides on the Nitrite and
Nitroso-Haem Pigment Contents in Color Fixative-Free

Wiener Sausage

Condition of exposure to nitrogen oxides

Wiener sausage

Condition Nit.ric' N}trqgen‘ Time of Nitrite Nitroso-haem
No oxide dioxide exposure (ppm) pigment
(ppm) (ppm) (min) pp (ppm)
1 0 0 60 0.4 ND
2 1.6 1.7 60 0.8 ND
3 12.3 22.3 60 1.1 ND
4 82.1 125 20 2.6 9.2
5 82.1 125 40 3.0 10.2
6 82.1 125 60 2.5 10.7
7 552 8517 20 17.9 16.1
8 552 8517 40 19.3 16.1
9 552 8517 60 18.1 15.7

Average of two trials

ND : not detected (nitroso-haem pigment< 5ppm)

* Concentration of nitrogen oxides in the erlenmeyer flask in Fig. 2
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