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Nitrite and Nitrate ( NO, @ad\@b )

= Nitrite IS a nitrogen oxoanion @fa?t IS med when nitrous acid IS
deprotonated. As nitrite Is a ollc@w product for nitric oxide (NO),
which Is Increased durl on; nitrite levels can be used to
assess NO production ap?/ ?i@mmatlon

= Nitrate is a nitr %n formed by loss of a proton from nitric acid.
Principal sp resentat pH 7.3. It IS @ nitrogen oxoanion, a member of
reactive ni n\qqeues and a monovalent inorganic anion. It Is a

conjug@as‘&%cd nitric acid.
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Difference Between

Nitrite %@?Nitrate
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Nitrite - ‘O ) itrate

Made up of a nitrogen ato
oxygen atoms %

'Made up of a nitrogen atom and three
oxygen atoms

The oxidation numb%{nit

The oxidation number of nitrogen in
nitrates is +5

S
r@m
Forms a weak @id k

nitrites is +3 &

Forms a strong acid known as nitric acid

7
n@@s nitrous acid
Has a berfﬁg}gécuiﬁg ometry shape

Has a trigonal planar geometry shape

Oxidized to itrates

Reduced to form nitrites

for
Used in food-preservatives

Used in fertilizers and explosives
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= \\Nastewater and Septic S%@%m .@Iuent

» Fertilizer Runoff

= Pesticides r\f\:ﬁ@?

= |ndustrial Dlso@rgeé
-Inorgam@ o@mc compounds

Sources of Nitrite and Nltga
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Risk for health QQQ@‘

= Nitrite reacts with hemoglobln 'ﬁ? h n blood to produce
methemoglobin, which I|m|t m of red blood cells to
ed

carry oxygen. This cond methemoglobinemia or
"blue baby" syndrome @ge %\%e nose and tips of ears can
appear blue from Iack@? 0)4

AMPRY

= High nitrat@m@evels can also cause methemoglobinemia
In livestoc '




Impact on organisms in tlge»wgtér

= High concentrations of nitrate and‘lcs@‘nit@qdan produce "brown
blood disease" in fish. QO

Brown blood cannot Fi’ suiﬁaent amounts of oxygen, and
affected fish can suf@ adeguate oxygen concentration in
the water.

Q*”
» |f excessiv of nitrites and nitrates are added to the water,
algae @ ants can be produced in large quantities. When
these al acterla decompose them, and use up oxygen. This

process |s ed Eutrophication.
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Reaction

Nitrification

Nitrosomonas Nitrobacter

NH, " (ammonia) >  NO, (nitrite) » NO; (nitrate)

NO3' (nitrate) —& NO,Arfitrite) — N,O (nitrous oxide) — N, (nitrogen)
L ,
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Flow Injection Analysis (F$A %

= The first definition, given by R.@r'{? ka“dpd Hansen 1975 was
“A method based on injection o@%llqu mple into a moving un
segmented continuous strea Qf a %r able liquid. The injected
sample forms a zone, Wh%hl& h%r@nsported toward a detector”

» The analysis of (t@ﬁpm\l jection depends on several factors,
Including

X mmctm@"sampl&
o dlsp}%glb
¢ the time_netessary for reaction and to record events in each cycle
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= The idea of FIA is a based on thr%e@'éctg@&he first factor is the
reproduction process for the ﬁmq@’[&%e sample injection, the
second factor is the contr@b‘é{ sa@@g" dispersion and the last factor
IS the replication timer‘c{ﬂthe. i%@ged sample via the flow system.

A N

=

The principle of FIA N

RC: reactij Il, D: detector and W: waste

o\q’%

Fig.1: Asingld—bne FI manifold; P: pump; C: carrier stream, S: sample injector,




Application of FIA S &

- ot &Q Y
= Pharmaceutical application %\ NS
O &
= Environmental analysis; 869%@%’0. water, sediments

= [Food analysis; fruit ju{sb, sp%@nks, wine , milk and dairy products
(\/Q LY
= Biological material; Wanimals

N
= Mineral r@}riala@,il, fertilizers, alloys
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Objectives S

S
=» To develop flow an@?slgﬁnethod for

determining nit%t@%@mtrate
V.

QY. &7
= To appl t@/p&@ha activated water
W
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Experiment O

= Sample solution was injected into a fl
with sulfanilamide (SAM) in phos
coil no.1 to form diazonium sal
ethylenediamine dihydrochl

<¢0
jectton’system and flowed to mix
ic asg®(H;PO,) solution in a mixing
as T«@her reacted with N-(1-Naphthyl)
SO n (NED) in a mixing coil no.2

resulted in a pink solutioeg_géplc detected the color intensity by using a
lori

homemade LED/LDR

Q)

melLer.

N4

NO,

Fig%$l manifold of nitrite; P: pump; C: carrier stream, S: sample injector, 1:
ing coil, 2: mixing coil, D: detector and W: waste



Griess Reaction

Reagent A

3V

NH(CHz),NH,

N-(1-Naphthyl)
ethylenediamine

\ / NH(CH_);NH,

Azo dye (A, 547 nm) I

Fig. 3: Griess,@fg’on for nitrite analysis in the experiment

o\‘b%




Instruments and Reage
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valv

Mixing coil No.1

R U4 Mixing coil No.2
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Concentration of Sulfanilamide in 10% Phosp@mxﬁwl) 2.0
Concentration of N-(1-Naphthyl) ethylen@mmggﬁjrochlonde mMmM) 1.0
‘\
Injection volume (uL) ® %0% 200
Length of mixing coil No. c(.;/ QQO 100
4’\
Length of mixing cgiw'b @&\ 100
Flow rate (mL//P%' ‘ 2.6
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FIA Gram L X

Peak height (v)
N IS

Fig.4: FI&f\ém of standard nitrite (mg/L)
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Conclusion Qf»\

between peak heigh concentratlon which were

® The calibration grapLS '*&)nstructed by plotting
linear in the ranga-e mg/L and 1-10 mg/L.

®» | imit of d o<g§f: D) and limit of quantitation (LOQ)
were O 0.3 mg/L, respectively.
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Carrier

Carrier

Svi

Wanpen Khongpet

- High sensitivity

monltorlng

Analvtical characterlstlcs

\
Highlights: ﬁ

- Low cost compact system
- Low reagent consumption

\|/

Sv2

Sv3

2iH

- Linearity range: 0.01-0

50,
- LOD: 0.005 m

<,

- Consecutive analysi .Qgﬁtlple a
- Excellent choice f

s

oS

Signal (5)

Nitrate

@ Phosphate

0.3-1.0 mg of PO,*> P L, 0.005-0.05 mg of NO, N L™

mg of NO;"N L1

3P L%, 0.0026 mg of NO,” N L, 0.005 mg of NO;” N L




Development of a Compact Smartphone-based Analyzer for Colorimetric

Determination of Nitrite and Phosphate

Determination of nitrite

Sod

SONH, SONH,

Sulfanilamide NH?

N-(1-naphthyl)ethylene diamide

o~
HNO,S N=N NH

Azo product

Determination of phosphate
PO + 12M00O,% + 27TH*  — H;P0O,(M00y),, + 12H,0

H,PMo(V1),,0,, + Reductant — [H,PMo(V1)gMo(V),0]%

Determination of nitrite
* Linear range : 0.2-2.0 and 2,0°50:0-mg L
* LOD:0.1mglL*!

Determination of phosphate

* Linear range : 0.25410 mgL!
* LOD:0.24 mg L

* Convenient

Highlights * Fast
* Inexpéensive device for

golgrimetric analysis

Smartphone-based analyzer

The step for determination of nitrite and phosphate 1 ’ r , a

A
by smartphone-based analyzer
y P y Chidkamon Thunkhamrak

S\};

AZz0 product li
Application Capture Detection

: 3 O —

'& R )

Mdlybdenum blue Light control box “ _ * g
product

Nitrite (mg L) Phosphate (mg L1)
Sample . ..
UV-Visible Developed | UV-Visible Developed
Spectrophotometry | analyzer Spectrophotometry | analyzer
1 2.41+0.09 2.53+0.56 3.05+0.36 2.97+0.14
2 1.58+0.08 1.60+0.32 0.84+0.11 0.80+0.16
3 2.05+0.16 2.35+0.65 2.40+0.33 2.21+0.22




Programmable flow injection amperometric

system for remote monitoring of dissolved
oxygen in water

Peristaltic pump

02 mol L Acetne . xg) atcha Kaewwonglom

0.1 M NaCl Nr
Ref: Meng Shan Lin, Hoang Jyh L ien Hungw ytica Chimica Acta 561 (2006) 164-170
> - y -_— - 1- ----------------------
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Potential (V)
_ .30 V¥ Vitamin B12(Co") + O, +2H' — Vitamin B12(Co™) + H,O,
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Calibration graph

£555%+ 84.2567

250
¥ =14
200 R*=0.9940
150
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4
[Dissolved oxygen] (mg L-1)

Peakhight (mV)

x I%’ e ) S

< = :

;. ————————— - _& _________________ | Correlation graph

' Advantages <<¢ & |
;o Short time to analy o Easy monitoring : 2 /
I

: |

|

o Low cost instru o Membrane-free, maintenance-free
o Simple oper-atiés o Can monitoring at a certain period

20

FIA method (i )
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Alternative Colorimetric Gold-Nanoparticle Aggregation
Sensor for Potassium lon Detection in Soil Using
4'-Aminodibenzo-18-crown-6

\Q 0.70

Advantages O O 0.60
v An alternat'{ﬁtglorjﬁye%’ic sensor for K* 030
detection < 0.30

0.20
v Asimple for %@ion rapid and easy for .
detection with.naked eyes
0\*@» y

==K+ + AuNP
=—ADBC + AuNP
==+ + ADBC +AuNP

600
Wavelength (nm)
0 mg/L

50 mg/L

600 800
Wavelength (nm)



Label-Free Colorimetric Aptasensor for Rapid Detection of

Aflatoxin B1 by Utilizing Cationic Perylene Probe and Localized

/

Surface Plasmon Resonance of Gold Nanoparticies
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!,...}““' AFB1 Aggregation
\..a-.." o u ’
. : AFB1 aptamer
N
Without AFB1
oo v - .o
% o o 25 o ;"
Chyem, M085 ¢ B
2 .'_> .
4 CcrpP
No aggregation W

Highlights
» Cationic perylene probe was synthesize% an L

inducer of AuNPs aggregation.
1.0 1
@d on locali‘edw)

» A label-free colorimetric aptas & 05
SPR of AuNPs for rapid det 1%(-31 w. @ £ i
presented. & § 0.6

o

» The proposed method provides simplicity, visualized S04
detection, and portability. %

0.2 1
ed method are
0.0

Q'S[nterferences

i

AB50/A520

» Linearity and sensitivity of the
practical for real sample an
and precision.

Q)

ith high accuracy

T T T T T T T
AFB1 AFB2 AFGl1 AFG2 DON OTA Blank

Mycotoxins

0.60 1

0.40 1

0.20 1

0.00

12

104

Voltage

2
Concentration of AFB1 (ng/mL)

Detected by homemade colorimeter

LOD:;
0.18 ng/mL

3 4

5
Concentration of AFB1 (ng/mL)

1 2
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