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The Naturally Occurring Levels of Nitrate and Nitrite in Livestock Products
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ABSTRACT - This study was done in order to investigate the naturally occurring levels of nitrate and nitrite in
livestock products. Total samples of 458 consisting of meats (n = 223), processed meat products (n =51), raw milks
(n=30), processed milk products (n = 142), eggs (n = 5) and processed egg products (n = 7) were analyzed for con-
tents of nitrate and nitrite by ion chromatography (IC). That methods showed good results in terms of linearity, limit
of detection (LOD), limit of quantitation (LOQ), recovery, reproducibility and uncertainty. Nitrate and nitrite were
detected in 167 and 40 samples, respectively. The nitrate levels (mg/kg) were not detected (ND)~40.23 for modified
milks, ND~37.97 for sauce meats, ND~32.40 for process cheeses, ND~31.50 for processed egg products, ND~27.73
for dry milks, ND~24.76 for sausages, ND~22.45 for bacons, ND~21.55 for natural cheeses, ND~20.82 for hams and
fermented milks, ND~13.57 for eggs, ND~12.77 for butters, ND~9.31 for milks and ND~3.88 for meats while the
nitrite levels (mg/kg) were ND~17.35 for processed egg products and ND~1.92 for meats. In conclusion, the result of
this study of nitrate and nitrite in livestock products could be used as one of scientific base datum to determine whether
they are naturally occurring or not, including ingredients and their percentage, manufacturing processes, other papers

relating to naturally occurring levels of them, and so on.
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Table 1. Analytical conditions of nitrate and nitrite by IC

Parameters
IC system ICS-1100
Software Chromeleon 7

Guard column IonPac AG-9-HC (4 x 50 mm, Dionex)

Analytical column IonPac AS-9-HC (4 x 250 mm, Dionex)

Detector Conductivity detector
Conductivity 45 mA

Flow rate 1.0 mL/min

Injection volume 50 uL

Column temperature 30°C

Mobile phase 9 mM sodium carbonate
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p <0058 FFolM e 7t Alg7F fre]AQl zpo] of 7
SAS software (Version 9.4, SAS Institute Inc, Cary, NC,
USA)E ©]83l General linear model (GLM)3} Duncan's
multiple range test2 7353} T}.

Results and Discussion
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Table 2. The results of linearity, LOD and LOQ (n = 3)

Compounds Range (mg/kg) R?>  LOD (mg/kg) LOQ (mg/kg)
Nitrate 0.5~50 0.9985 0.05 0.15
Nitrite 0.5~50 0.9997 0.07 0.21

Table 3. The results of recovery and reproducibility (n = 3)

Compounds Fortification  Recovery RSD (%)
(mg/kg) (%) Inter day  Intra day
1 94.86 +2.44"  7.68 2.52
Nitrate 5 95.14+1.70 4.90 0.97
10 96.82 + 1.00 4.16 0.98
1 90.56 +3.22 6.51 3.59
Nitrte 5 9243 +2.16 6.44 2.43
10 93.23 +1.21 6.47 1.30
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Table 4. The uncertainty results"

Compounds Analysis results Relative uncertainty Combine(% standard Coverage factor Expand uncertainty
(mg/kg) (u) uncertainty (u) k) (mg/kg)
Nitrate 5.0 0.0354 0.1768 2.1788 0.3852
Nitrite 5.0 0.0434 02172 2.0484 0.4449
YBasis of 95% confidence
Table 5. Detection rate (%) of nitrate and nitrite in samples used in this study
Nitrate Nitrite
Group" Sample Number of tested Number of detected Number of detected
sample Detection rate (%) Detection rate (%)
sample sample
Beef 69 17 24.63 5 7.24
Pork 70 24 34.28 20 28.57
Chicken 48 13 27.08 8 16.66
Duck 36 ND? - ND -
I Ham 12 3 25.00 ND -
Sausage 8 6 75.00 ND -
Bacon 3 1 33.33 ND -
Beef jerky 8 ND - ND -
Sauce meat 20 15 75.00 ND -
Raw milk 30 ND - ND -
Milk 15 11 73.33 ND -
Dry milk 4 3 75.00 ND -
I Modified milk 30 22 73.33 ND -
Fermented milk 17 16 94.11 ND -
Natural cheese 32 11 34.37 ND -
Process cheese 29 13 44.82 ND -
Butter 15 3 20.00 ND -
- Egg 5 40.00 ND -
Egg product 7 100.00 7 100.00
Total 458 167 36.46 40 8.73

YGroups were categorized with meats or processed meat products (I), raw milks or processed milk products (II) and eggs or processed

egg products (III).
IND : Not detected < LOQ.
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Table 6. Nitrate and nitrite levels in meats and processed meat products retailed in market (unit: mg/kg)

Nitrate Nitrite
Sample
Range Tested mean value Detected mean value Range Tested mean value Detected mean value

Beef ND"~3.81 0.42» 1.72 ND~1.32 0.05° 0.69
Pork ND~3.86 0.63% 1.85 ND~1.13 0.19° 0.66
Chicken ND~3.88 0.67* 2.48 ND~1.92 0.142b¢ 0.84
Duck ND ND* ND ND ND** ND
Ham ND~20.82 3.76* 15.05 ND ND*b* ND
Sausage ND~24.76 10.02° 13.37 ND ND*b< ND
Bacon ND~22.45 7.48%¢ 22.45 ND ND*b< ND
Beef jerky ND ND?* ND ND ND*b* ND
Sauce meat ND~37.97 14.19* 18.92 ND ND*b< ND
SEM? 0.33 0.02

DND : Not detected < LOQ.
? Values with different letters within a same column (a, b, ¢) differ significantly (p < 0.05).
9 SEM: standard error of the means.

Table 7. Nitrate and nitrite levels in raw milks and processed milk products retailed in market (unit: mg/kg)

Nitrate Nitrite

Sample Range Tested mean value Detected mean value Range Tested mean value Detected mean value
Raw milk NDV ND» ND ND ND ND
Milk ND~9.31 3.09° 422 ND ND ND
Dry milk ND~27.73 13.23%¢ 17.64 ND ND ND
Modified milk ND~40.23 11.85° 16.16 ND ND ND
Fermented milk ~ ND~20.82 11.65° 12.38 ND ND ND
Natural cheese ND~21.55 3.40*° 9.90 ND ND ND
Process cheese ND~32.40 7.200 16.27 ND ND ND
Butter ND~12.77 1.80%° 9.01 ND ND ND
SEM? 0.65

DND : Not detected < LOQ.
? Values with different letters within a same column (a, b, ¢) differ significantly (p < 0.05).
» SEM: standard error of the means.

Table 8. Nitrate and nitrite levels in eggs and processed egg products retailed in market (unit: mg/kg)

Sample Nitrate Nitrite
Range Tested mean value Detected mean value Range Tested mean value Detected mean value
Egg ND"~13.57 424 10.61 ND ND*? ND
Egg product 4.92~31.50 23.45° 23.45 1.84~17.35 12.95° 12.95
SEM? 4.07 2.49

ND : Not detected < LOQ.
DValues with different letters within a same column (a, b) differ significantly (p < 0.05).
9SEM: standard error of the means.
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