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Technique Matrix Detection limit Reference Detection range RSD% FIA 



sample 

(M) (M) throughput/h 

ED Saliva/urine/river 6 4000–80 000 5.0 N/A [5] 

water 

Fluorescence 3.0 Aqueous N N/A 0.045–15 /A [54] 

Fluorescence Aqueous N/A 0.023–15 3.0 N/A [54] 

Greiss Aqueous N N/A 2–30 3.0 /A [54] 

Visible 0.098 0.11 Aqueous –540 2.2 N/A [72] 

Visible 0.15 0.87 Water/food/soil –300 N/A N/A [73] 

Greiss Water 15 0.29 0.29–3.5 4.0 [77] 

Greiss Water 0.018 0.018–0.43 4.0 3 [77] 

Visible Well/waste water N 0.065 0.32–16 3.0 /A [78] 

Visible 0.20 1 Aqueous –100 2.6 N/A [79] 

Chemiluminescence N Water /A 0.25–65 1 N/A [81] 

ED Water N N/A 0.1–50 N/A /A [81] 

Fluorescence Saliva 0.043 N/A 2.8 40 [82] 

Fluorescence Spiked water N 0.16 0.16–8.7 N/A /A [84] 

Fluorescence 0.030 0.215 Water –14 3 N/A [85] 

Fluorescence 0.002 0.017 Tap/lake water –2.4 4.9 N/A [86] 

Fluorescence Aqueous N 0.12 0.22–2.6 N/A /A [87] 

Fluorescence Water/food 0.054 0.22–13 N/A N/A [88] 

Fluorescence Fish N 1.1 5.0–100 N/A /A [89] 

Fluorescence N Soil/water /A 0–8.7 3 N/A [90] 

Fluorescence Aqueous 0.059 1.7–28 N/A N/A [91] 

ED Egg/water N 1 10–100 4.0 /A [119] 

ED 0.005 5 Saliva –10 000 0.82 N/A [138] 

ED 0.0005 5 Saliva –10 000 0.82 N/A [138] 

ED Water N 0.1 0.2–0.8 1 /A [139] 

ED 1 5 Aqueous –20 000 3.8 N/A [140] 



ED 1.0 5.0 Aqueous –10 000 10.5 N/A [141] 

ED Water N N/A 50–30 000 N/A /A [142] 

ED 0.03 Water 0.05–500 2.9 N/A [144] 

ED Aqueous N 0.043 21–210 N/A /A [145] 

ED 0.25 1 Aqueous –30 0.42 10 [148] 

ED 10 10 Biological fluids –10 000 N/A N/A [151] 

ED Water N 0.13 0.43–13 1.15 /A [154] 

ED Water 0.01 500–5000 N/A N/A [156] 

ED Aqueous 2.2 5.0–10 000 N/A N/A [162]  
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Technique Matrix Direct detection of Detection limit FIA sample Detection 

range RSD% Reference 

NO3 - (M) (M) throughput/h 

CE Biological fluids Yes 5 5–194 5.7 N/A [6] 

Greiss Seawater No — via NO2 - 0.1 0–20 2 N/A [38] 

Greiss Seawater No — via NO2 - 0.45 0–150 5 45 [39] 

Visible Natural water No — via NO2 - 0.02 0–5 1 40 [40] 

Greiss Lake water No — via NO2 - 0.2 0.2–10 3 240 [41] 

ED Water No — via NO2 - 4 7–13 600 0.91 100 [42] 

UV 29 Water Yes 29–2100 1.7 N/A [43] 

Greiss Rain water 16 No — via NO2 - 16 –160 3 40 [43] 

Greiss Sea water No — via NO2 - 0.05 1–100 3 10 [44] 

Griess Aqueous No — via NO2 - N/A 20–900 6 N/A [45] 

Visible 20 Drinking water Yes 300–4000 N/A N/A [55] 

Visible Tap water Yes 0.05 50–600 1 N/A [56] 

UV Lake water Yes 0.1 5–50 1 N/A [57] 

Visible Aqueous No — via NH3 70 700–28 500 3.5 N/A [58] 

Chemiluminescence Atmospheric No — via NO 0.016 0.016–16 N/A 20 [80] 



IR Aqueous Yes N/A 100–1000 0.5 N/A [94] 

Raman Aerosols Yes 50 5 –3000 N/A N/A [95] 

ED Aqueous No — via nitration 100 500–5000 4.8 N/A [120] 

ED Water Yes 2.8 2.8–80 N/A N/A [135] 

ED Water Yes 0.1 1–2100 9.1 N/A [136] 

ED Sewage/water Yes 10 10–200 4 N/A [137] 

ED Aqueous Yes 2 2–400 3 N/A [143] 

ED Aqueous Yes 0.4 1–35 4 N/A [150] 

ED Drinking/river Water Yes 2 5–60 1 60 [153] 

ED Drinking water Yes 2 25–10 000 N/A N/A [158] 

ED Water Yes 10 10–10 000 2.0 N/A [159] 

ED Ground/tap water 20 Yes 1.5 –10 000 N/A N/A [160] 

ED Carbon black Yes N/A 1–50 0.17 120 [161] 

GC Waste water/plants No — via nitration 1.6 16–1600 N/A N/A [163] 

GC Rat urine No — via nitration 0.5 1–1000 6.5 N/A [164] 

GC Body fluids/serum No — via nitration 1 1–200 N/A N/A [165] 

GC Rat urine No — via nitration 1 1–1000 N/A N/A [165] 

GC Whole blood Yes 10 20–1000 10 N/A [167] 

GC No Cheese/meat samples — via nitration 0.1 0.8–16 4.5 N/A [169]  
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Technique Matrix RSD% NO NO2 - detection NO2 - detection RSD% FIA sample 

Reference 3 - detection NO3 - detection 

limit (M) range (M) limit (M) range (M) throughput/h 

CE 3.3 Biological fluids 1 2–20 1 2–20 3.3 N/A [7] 

ED Water/food/saliva 1.7 2.50 1.8 2.50–1000 1.75 –1000 0.83 60 [46] 

Chemiluminescence Pig and dog N/A 0.4–2 N/A N/A 0.4–2 N/A N/A [49] 

plasma 

Chemiluminescence Water 0.01 0.01 –10 0.6 0.1 0.1–100 6.7 20 [50] 

UV Water/human 2 1–260 N/A 3 3–400 N/A 10 [59] 

serum 

Visible Food/water 0.02 0.2–54 1.70 0.03 0.3–56 1.75 20 [60] 

UV 0.05 0 Human plasma –50 6.3 N/A 0–100 2.5 N/A [61] 

UV 3.4 Rat brain tissue 0.0009 1–1000 0.0044 1–1000 3.4 N/A [62] 



UV Food/water 0.083 1.1 0.12–240 N/A 0.81 –170 N/A N/A [63] 

ED Food/water 0.83 1.1 0.12–24 N/A 0.81 –17 N/A N/A [63] 

Greiss 0.42 Water 0.11 0.14–2.86 0.86 0.11–2.14 0.42 N/A [64] 

Greiss Water 0.57 0.71–18.86 0.49 0.43 0.54–14.00 0.49 N/A [64] 

Greiss Water 0.14 0.21–7.21 0.32 0.1 0.16–5.36 0.32 N/A [64] 

UV Biological fluids 0.1 0.2–100 5 N/A 0.2–100 5 N/A [65] 

Visible 0.5 Water samples 1.30 1.30–86.9 1.21 1.21–161 0.76 37/26 [66] 

Greiss Food/water/soil 0.02 0.22–48 2 0.16 1.6–56 2 30 [67] 

Greiss Biological fluids 1 1–300 3 1 1–300 3 30 [68] 

Greiss Biological fluids 0.025 0.025 0.025–20 N/A 0.025 –20 N/A 60 [69] 

Greiss Brain tissue 0.5 1–5 1.6 0.5 1–5 1.6 40/25 [70] 

Greiss 1.6 Mouse brain 0.5 1–5 0.5 1–5 1.6 40/25 [71] 

Greiss Cell cultures 0.3 N/A N/A 0.5 N/A N/A N/A [74] 

Greiss Water 0.054 N/A 2.0% 0.19 N/A 2.0 35 [75] 

Griess Water 1% 0.11 0–3.0 0.65 0–8.7 1 N/A [76] 

Fluorescence Water 0.028 1–100 5.0 0.052 1–100 5.0 N/A [83] 

Fluorescence 0.010 Biological 0.013–2.0 N/A 0.010 0.013–2.0 N/A N/A [92] 

samples 

Fluorescence N Seawater 0.0069 N 0.0046 N/A /A /A N/A 18 [93] 

Visible 3.9 Meat/water 2.2 22–150 1.6 16–110 4.3 N/A [96] 

Visible Aqueous 36 71–21 400 3 36 71–7100 10 N/A [97] 

Visible Aqueous 71 71–14 300 5 143 143–14 300 5 N/A [97] 

AAS 4.7 Aqueous 8.7 11–220 0.65 1.6–35 3.7 35 [102] 

ED Sewage/water 16 5 16–200 N/A 11 –200 N/A N/A [114] 

ED Human saliva 0.07 0.1–10 1.9 0.25 0.5–10 1.3 60 [117] 

ED Soil 0.4 2–1000 3 0.4 2–800 3 12 [118] 

ED 12 Sewage/lettuce/ 12 –200 4 10 10–200 4 N/A [134] 

water 
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Table 3 (Continued) 

Technique Matrix NO2 - detection NO NO2 - detection FIA sample Reference 

RSD% NO3 - detection 3 - detection RSD% 

limit (M) limit ( range (M) M) range (M) throughput/h 

ED Fertiliser 0.5 1–1000 0.42 5 10–10 000 2.0 720/60 [146] 

ED Water 0.11 0.22–22 N/A 0.081 0.16–16 N/A N/A [152] 

ED N Human saliva 0.33 N/A /A 0.54 N/A N/A N/A [170] 

CE Aqueous 0.73 N/A 10% 1.13 N/A 10% N/A [173] 

CE Vegetables 6.7 2.2–170 8.52 5.2 1.6–160 3.83 N/A [174] 

CE 4.21 Vegetables 0.74 2.2–54 0.6 1.6–26 7.37 N/A [174] 

CE Cells 3.6 10–200 N/A 2.6 10–200 N/A N/A [175] 

CZE 3.6 Water 0.276 N/A 0.145 N/A 6.5 N/A [177] 

CZE Water 0.084 N/A 3.6 0.048 N/A 6.5 N/A [177] 

CZE Water/urine 11 1 22–220 8.1 16–160 1 N/A [178] 

CZE Seawater 1.4 N/A 1.6% 0.53 N/A 2.1% N/A [179]  
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