YN 8

msltadnlasinlafinasluniiitasnziannig

(Spectrophotometer for Food Analysis)

“ - - . . ' - 1 [ a
Spectroscopy f2 N1IANWINTING interaction izm’\\'lﬂﬂul.l.mv\ﬂn‘lﬂﬂﬂnu
au‘.mﬂ

)

a a (3 a aa v A a
Spectrophotometry fd mnmﬂ:amsgﬂnauuawaamsnuaTﬂﬂl'ﬁLﬂsaaua

Ada

spectrophotometer  walduiliumsiadinuenuduturasmsacasily dauwui

ﬁmsqanﬁuumlwﬁwmwummﬁu@hqqvﬂu Infrared, Ultraviolet uaz visible (il
- : 4 o= = ] ] @ [} A

nafaRugmiliiiensiesduntd  Wausikmasdadulaanalumaszgnnizgu

a v - A A A ] & e o

uazganduusill  Pnmussiignganfufinnusniniunii pluansuzianzanes
o ) d - W & & A‘ o :a

giagny)  uatlfinafinlumsiatinuenududurems  Tadsninafiaiii

, i o
spectrophotometry EANTAWLIANANUEIARUMIUAE

1. Infrared spectrometry "fﬂmig}ﬂnﬁuum‘lwﬁ’mﬂ%‘ui:v\’ha 1-15 Um

2. Ultraviolet spectrometry i’ﬂnwsqmn‘éuttao‘lu'ddoﬂé‘us:vrm 200-380 nm

3. Visible spectrometry i’ﬂmsq@mﬁuumlwmaﬂﬁmzvma 380-780 nm

Falsznaudutininunu guas muaady ﬁqmauﬁtﬂuaﬁuuﬂmﬁn’lﬂﬂw el
artnnantcliflanisionuaadiuld

. .
NINN 8.1 unuRsUeasu
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RAadic wave
0
~  Microwave
10% |-
- totared
, 750
€ 100 infrared /,” Aea -1 700
€ L Oranga
-
- e ~1 600
Visible Yetow
§ ) Green 500
107 = Ultraviolet \»\ Blue
\\ Viaiet 4 a00
380
Ulrraviolet
10° |-
X ray
10-2
. Gammaray

Electromagnetic Radiation

N 8.2 ARwwimEnWiheng g
flan : Larry G. Hargis, (1988)

Diagram of Spectrophotometers

Radiation Monochromator Sample Cell
Source Ll—-[> Ll—[>
—
Readout Detector
|

d 1 1] d‘ -
nnt 8.3 dudiznaudsgmeluieiassialasinlediney
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Amplifier

Attenuator Filter Detector 8
Source Cell ] Meter
O <D
A Single beom operotion )
Chopper Reference Chopper e
Q % —1 00
N ——

' (A rotating
Mirror ™ L1 7] i 172 disc thot
. @ is mirrored)

Double beammn operation

A U [}
NINN 8.4 §IuUTEN2VFENI V8 Double Beam Spectrophotometer

I,
100% 50%
c c
e . » B8
100% 50% | 25%
b b~ b—erd
c c c (o
—— —» > }—» | C
100% 50% | 25% {12.5%]6.25%
o b—te— b—ebe— b—Aee— b—er{

P | i a
i 8.5 navasvwaafltluslalnsvlafiiead
v ado o A o , e a ¢ o ol M o aaa o
winmsfigagfemiiaiufideimsiensiecdasliiniaiyjiienums

Suudarlmiaadlutionsia visible udthialuzne UV ssdnatdlilid ansdnadnam

a ] “ A‘ = Qa4 A‘A
"3:’3lﬂT’l:‘rﬂM'ﬂ'Nﬂﬁuuﬂ’ﬁ”ﬂmﬂ&lﬂﬂﬂduﬂE]
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-l Q ] v ol ol ﬂ' ) A
3.1 FraImImatsaslFninluiien: IR

- v | v - v o d o a OX) a
3.2 m}mmiﬂ’)ﬂmdﬂmuﬂ’nmﬁm}uu’mwEm’i:‘mn'ﬁg}ﬂﬂﬂuum w1ty
Yiurnuandey

- v ' > el - v, - |
3.3  Fasmianatinsdadliifouutamionag WU inIadin
Juntedsazfswlidnian
-~ aa - o va PR - - I's Y v
3.4 ﬂgmm'uaomm:munm'lmnﬂmmuanuim'n BINMTIaNs el
I‘ -~ [} &
AInlFriadoYium
- va ao v ‘ v ' P ' - A @
35 mmzmunﬁ’ﬂamﬂanumsmamaa:ﬂaﬂugﬂnamm’lummaummnu
ARDANI TN
- a - o . i . .. - P
msgmnaunauummana'lwma ultraviolet W8z visible 4AULIIARU
Uszanm 190-800 nm Fldnumaedanlng léurn smdunis viammisznaudidon
- a Adel adaa ) a -l - - v o - '
mammuumumnuaua:‘luuamuummnmﬂuﬂn’mmﬂ:wmmaa'luma
ultraviolet WAz visible 37 UV-VISIBLE SPECTROMETRY wathasfArinmyiamewia
] va ad daa & a . . a ‘ .
miahWiRaauw mmuauua:gﬂnauum'luma visible 813138191 colorimetry

A s dl 4 v
@179 8.1 MTIFNaTUTBILFINNBIALLA

F29AAR dfgnganiu dnnasiunly
380 Ultraviolet | weee-
380-435 Violet Yellow-green
435-480 Blue yellow
480-490 green-blue orange
490-500 blue-green red
500-560 Green purple
560-580 yellow-green - violet
580-595 Yellow blue
5985-650 Orange green-blue
650-780 Red blue-green
780 Near infrared @ | —eeeen
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P &
LA789 Spectrophotometer ﬁi’huﬂsznauwug'm Aa source , attenuatery
device , monochromator , cells , detector , amplifier Wat signal processor

Radiation Source (WAastiiausd) Wussatinesaiiias (Continuous)

¢ Tungsten Lamp Wusdlutae 350-1000 nm dufluzae visible 3clinaan

tungsten UTEN04 15%VINNINUIINMRAATITAUIZAL AT visible TiABY 2-3%
“~ o~ s‘ L 7 [ L

rafifnmeeaiiman  Tadumasautggygima  moluilldssaridaae
maaulidndiWin  auntenivaaafauils 3000 Kelvin ldwaaavzunidaanuniin
- | - ' . . . « W
ARUUFILLUADIWDY Tﬂuumq Halogen ay.mu'luvmaﬂ %W Bromine, lodine LUuan
adaanumilinuvamaee

¢ Ultraviolet radiation 1Wugaluga 185-375 nm iflunaaauinae molu
u's-sqﬁw‘n‘la‘[mtwﬁmwﬁus‘h fia@ filament Yindulanzaanlod deatszning
cathode Wa: anode 'lﬁﬁ’mﬂwﬂwiaag:s:wmﬁv’a 40 volt 82I@3aUIAURIANY electron
8anan 138N electron ﬁﬁwé’amugo Lﬂﬁauﬁ'nuTULaqawaoLLﬁa'?i exited state UAIAE
wé’omw.mu‘jané'umgi ground state  uvasiniiiauselusae UV feuld hydrogen

discharge lamp , mercury vapor lamp W82 deuterium (D,) discharge lamp

Attenuating Devices : \JumunaanFunuddnnundiduiiouss d1lf wavelength

danuLanuiidfdnaiu sugunsalusznaudusg 15u cells ,a13Adl, monochromators
whgaisininnu

”

{ = kv

V=voltage , k=@ , | =intensity
unaanuduzausniugadiuaany voltage

Cells : cells ¥3a cuvette fildoradurfiananvdanas

fufiugng visible Rouldaiiavinanuii viawaadnla

tuflutae uv fsult Quartz uaz fused silica Quartz 9xNIzAIBUFIANT fused silica
ud fused silica 3N TOAURIHIWLATY 185 nm.
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s‘ + &~ 1
e Quartz WEIHIU IAUA 200 nm

¢ mahanugzaaliniadeay wu nialwdnderviantalasinuiis
uaedIRzanadIBINS W aREN 1 aTlinanz A ua:ﬁwmwa:mﬂqﬂﬁwuﬁduﬁwnﬁu
?To'lﬁuﬁaﬁqmnqﬁﬁm uldandasdmiviivioas

¢ limsldutsmiadvianusee cuvettes aasld cotton bud TRefifM
LRI FURTIE VS RIRGHUPHE oY

4 o
Detector (LAT29AUAY)
v (% - e ) a v
1. Phototube Yheauriania silica mulwiunaaagana A cathode 21U
ol v a
mmmmm‘h& electron magnum

2. Photomultiplier tube Jxnwl@ni1lTluga9 190-900 nm

3. Silicon diode detector

Signal processor UTtnaualt meter UaNA1 A, %T LIu scale, Digital meter Uanfin

A, %T Tuauar wInaiuiin wianTasnuw Lfﬁaaﬂauﬁ*zmai’muqumsﬁwmmaa
- P a &
Wwinviarhiah

Attenuation of a beam of radiation by an absorbing solution

T=P/P,

T =log Py/P

Absorbing solution of concentration C
ﬁl o ] w '
NINN 8.6  LEAINIILAUVDIURINIURITAI8ETS

. -3 1 ﬂ. & 1 o had ﬂl (] . .
Transmittance (T) fA2AT NUFAIBATIRIULAINAILFINENIUINN absorbing species
fivnulan
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T = PIP,
P, A9 aNULTUTDILRITIOUNYU absorbing species

P fia @ uLTU0IURINAIHIU absorbing species

Absorbance (A) fig fNIRANRULTIVEINITAEAY
A=-logT
log (P, / P)

Molar absorptivity (€) #a fh'ﬁuamﬁammmmm'lumsqﬂn?muawaa absorbing

N al a P o = [ [ - ] o =t ' [
species anugMaduiirnrue Iniimdudardalua-tsudiuas uaz ¢ fndamdu
Tusidas

€ = A/lbc
Absorption Law
dx
P, P.|- dP
—_— | — | — —>
Po P
L | |

< - . a d., o
NINN 8.7 URAIMINARVAITWARKNNIUGITNIDLN

dp = -kP, cdx
= anuTuTwIINIgANALE

P, = Assusafit W lussazanefidanunu dx
= A
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-dp/Py = kcdx
-(InP-InPy) = kcb
logPy/P = keb/2.303
= €bc
A = -logT = Ebc

Beer'sLaw fa N)fugaInnufuWuiasusN®IHIumIaEaIE  MIganauana
A 1
WUTUUR TZHENINURIH Y

T = P/P,
PP, = 10°°
A = -log T
= log (P/Py)
= €bc
A = AMINANAULE
€ = molar absorptivity (L-molqcm-‘)
b = ANUNIvaITAS

(o]
n

¥ ¥
ANMTUTWVDIRTRERY (mole/l)

[ ' A v a v -

d1ae19 8.1 Warkhuusadlulweas spectrophotometer #1 Py = 100% tilausagn
4 4

gandulueTanii f1 P = 50%

A = log (100/50) = 0.301
Lfiaumgngﬂnﬁmﬁ’ﬂﬂ 90% uma:gnﬂéauaanm 10%, P = 10%
A = log (100/10) = 1.0

W

931N AVINTT LY Beer's Law

v | : -l Qv
¢ MIazmusaniuiadioanu
¢ a%i“lu'ﬂ'zaﬂ'zml.'ﬁu'ﬁuwamm:

% al d a T
¢  liussnfliadui@on (monochromatic light)
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¢ msqﬂnﬁuummaommsia:‘nﬁmﬂu“amzsiaﬁu

A 1 W a & o s
¢ LUFINATRFIIRECRLUADIANNITNUAIRTINNUNIVBIAINAT

P
MIBILUWINN Beer's Law
¢ nrvanaspwliriuge o
¢  nrnapuliduduasiesaatae

¢ 1 absorbance fidala litdud fmaduanadutu

a‘lmqmﬂi‘lmmua‘m Beer's Law
¢ Chemical Reaction Lﬁaamnmsazmuﬁﬁaamﬁmﬂ:vﬁﬁﬂﬂﬁﬁ?m
- AaUfAstnAudhazaofily
- LAAM7 polymerization
. {IANTTINMILALIRILAT

1. WavassugaLadl (chemical equilibrium)
-] d. ° L d' L l [ a ]
mmialasaufiasiimiiaandouulasld Iuagivangandl tiu

CeHsCOOH + H,0 ——  GCgHsCOO~ +H;0"
7\.ma, =273 nm lma, =268 nm

Emax = 970 Emax = 650

CrO, > + 3H,0 —>  Cr0,” +2HO

Amsc = 350 nm Amex = 372 nm

2. WAPEIAUUTYU (concentration effect)
ngued Beer s Ifldadmmiumiazmsfidanudutus ourintn tenudutugniy
0.1 M azwwinen € linsfl € uAuastoiiinineasans

3. Wauagmwnqil (temperature effect)
msmuquqquﬁ‘lﬁmﬁ (* 5%m) ﬁwqmnqﬁtﬁ'uﬁumaﬁﬂﬁtﬁﬂ red shift

4. navBITIazaufilY (solvent effect)
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farnazauwandill dielectric constant g Y‘i’]'lﬁmsg\lﬂnﬁuumLﬂﬁuus‘i’umﬁe \fie red
shit W38 blue shitt Fafiztastumanudeuszdunasan

5. Naﬁtﬁﬂﬂ’mum ( photo effect) Li‘la'l'ﬁ'l.l.m uv
aefinadamaaiivsialumsszain Milwifiangeaisaoud Fadnndanms aaNtu
URY msa:muﬁﬁé’nwm:tﬂuﬂaaaauﬁﬁmjmﬁnﬁau znzRumaley

Absorbance

(o] 2 4 6 8 10 12 14

Concentration of analyte, ppm

< o
NINN 8.8 N1TtY ﬂ\!luuﬂqﬂﬂﬁ'qwuﬁlﬂfﬂﬁlu
a d  a
lﬂﬂa"ﬂﬂty“'\ﬂa\“ﬂsaﬂua

. .y P |
1. Polychromatic radiation T3914NJ)189 Beer's Law A3tfiw monochromatic
.. ] o . a & a v & v

radiation TamManwnfusfiduuovuan g unuiezlfiiusuaaiy (sharp line)

2. Stray radiation fauseNFITIINMINAKUUEN TINMILEAnTE@imalunIas
WM lfanasia vilde absorbance lavwauas

3. Slit width UN@RNNUNTNVBITOIFIVAIATEY UV-VIS ag;‘lwﬁw 1 nm
ANURANKA (errors) '

Monochromator : \fugunsoifidniafinaisdan wavelength dwq lududild

° v i v o & d « . . v a
awquuadlanaziiuafieanainanduriuiiaua dadu Polychromatic light Wiflu
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monochromatic light n"wLi‘]uqﬂmn{ﬂme‘iw:'l'ﬁu.dumaoﬁ Fadsznaudiy wdwuta 2
win SiFazruusuuid it weiasusnuaafilw bandpass width Ausuninsls
Fiter ~wananiin13l9 monochromator feansoliundudeg IWaaiiasiuatng
Saluii® monochromator Usznausasgandyaail

¢  Entrance slit fludandng fAvaulidumiunug iwdluduades
NITALUET

. . ' ' < ) « - [ a 4
¢ Exit slit (Tausidn) (dugdendng Aveulitienduuaug nadu
niznsusiiuaan U lasafuusafiaan luianwmediu spectrum aananunlany Filter
. . - P < . A
®  Dispersing device (1A39INTza0UE)  Moudut3Tunda grating B9
N v a o al et P s \ o & a - v a
wifusngusandnarsadunnsaussnutnaaniiuiwaiuiuau g nialinie
; . .
adwdtgUnIaiduilsznavm
1. Filters
2. Prism

3. Grating
- i v a v P ' o 1 o
Detector (fugunsaffiAouTimiudygralwi dezdlUdnelasodygm

msansiidalianm
¢ mAwnsimdinales3inwanasyu (Standard curve)

¢ miAensimninalesdima@ussunaiw  (Standard  addition
method)

¢ MU AT Internal standard

¢  myiwensvmyTinmlasis Dual wavelength
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- « - o =t I -
1. myhnsivTanalasisniaiasgw  (Standard curve) lasmiaisy
MIRTALa U UTUANAW 3-5 anuTutuaudau ﬂ'\'l.a.l"fmmm'sgﬂnauummu
wavelength fimuaidsunnnsznidimIganfuuasuazanuTuin

550 nm absorption V8303887

absorbance

AT UTWY DI TNV

NINIANS

Na
[ 7 ®“v
ABITNTN

o
NINN 8.9 UEAINTINUIATIIH

¥ " R R A .
mM37in Standard curve N1aAITIFANIENTIATERLARZATILYINY (B3 TR Ing
> o N - dl ul" Q A [ - - )
i lni INTIEHAIATIZRNIeTUNY factor MaaTaLTw qmvmqumm:'nﬂﬂ:ﬁ RRRIGH
P a ¢  wa I3 a4 a /&
Alrlum iy AuATEd aTealle lludu

2. mlensinniZanalasisninduaisanasgm (Standard addition method)
Wuasazasnapulinmuandnaiuiaunluasazanuaianand
Pnasviiu  MitRinesurhiu. veeegaredl unknown  adhadsn i

msazaeluiadinIganfuuas (absorbance) ushlUdsunmiiuanaduduna
manaspwiiauadludas d1uen least square annT v
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550 nm

Absorbance

ANUTUTUVIEN I

A

o a -
AAANTN/AAT

v v
ANLTNINR

o
NN 8.10 WRAINT N standard addition method

o adda - . - L

3. 26 Internal standard ’Jﬁmmﬂ:ﬂﬂumu internal standard ﬂzﬂ’nmmwuuaz
WuanazrRanuaInaaIn e 5Lﬂﬂ:ﬁmé’mﬂihm:m'wafhmsgﬂnﬁwaami
[ ¥ & z ) & & L3 dl
MBtUREINTNGIN (A, / A)  nnuwhlidsunmduanuidudunasssh
[y - € o [ -.-.I’ [ Y dl

Faam e amiuithlsiade

1. mimasdiezdaslifimsdlfidumsnagm

2. MINAIPULRETIRIagWIzAlanyMuszgURNTAMIATITauny

4. myesvmysunalasis Dual wavelength

] A ad d‘ ° v s al [] o G
wrarinzrivmmiaiimifidwueliiduwldawenumunsaafiaaninlUyiis
viamianareuanulildvadiflesfuduniarsssuussiaimangmiidugysm

] ] & o ~ + o 4 VGII &
Waugadidaimualaufiamanzan g smiumsltnadlalilasamzaanim
UTTRHA Lo

bl L3

ANNA ALY DINTITYIN Method Validation

¢ NYWANENIINUA
¢ W amwuu‘lm‘luqmmwua:mwﬂaamﬁ' HUDINANAFAU
¢ WasalIuaage
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¢ WasamIvindmIarning
A & v “ a ' s & ' - a
L LwauJumaga‘lumsmau‘lmw:mLuumma'lﬂmanqﬂmsnﬂaamwa
A a a -l
u.ﬁ‘hlmaLnﬂamd:mﬂﬂauuuﬂm'lﬂmnnmuqu

L 4 Lﬁaamﬁmmmu‘lum:mumsmaau

- f L) - v v o a -
Linearity range 8 FnaNuNTuIITIhlaNuiuTumgaaudigganauin
| aa 1 v V. K ¢al “ My
araunguiiineseunn glalaslW Accuracy uaz Precision aglwinmeinueuiuld
A YR ' -~ [V o '
wsztilahanahanrlaomanudunuizning 2 audseslvnnuiduduesadolian
Regression coefficient ag'lwdw 0.995-1.000 lapyinmIaTey Spiked samples 89
"oy 5 ANAUTU G 8z 10 €1

L 3
TUAIUNITIATIENA1TA10819028 spectrophotometer

[ ] -3 ~ ] &~ - - z
1. #dnmmaeisudstnlasfanifiniouiatenuansucamisianu g

uazifandhaznuliinanzaulag chromatogram vasdvhazmelisnagassdaany
fIA883

- + d  a v v
2. Laanl’ﬂﬁn'n:'ﬂaﬂlﬂsa\‘lua‘lﬂgnﬂa\’

3. finwf absorbance Yasr AL NIANEANT An (AElAFTIgNERY

4. ANMAMYTANG 1w FY pH T2IMTASEIE SATUNIW  ANMULEDETYEY
fsUsznauTIton

5. MnanaguiNan TN st

& L] . -3 A = d'

Mlayg 8.2 fIREAN8 Phenolic compound TUARUL um’mmmm‘lun’ﬁgﬂnﬁun
- a N

ATMUBTIAAYK 485 nm Wuasazansdl Phynolic compound 3.00 x 10°° moliL

) ' N v o i .
'ma:ﬂaauummu'lﬂ 71.6% maeﬂ‘immumnmnm:nuﬁmmmmﬁu 485 nm 'lu
cuvette 74@ 1.0 cm.

& a '
n. aTazasilanu ﬁ’l&l’liﬂ'l%ﬂ'l‘i@lﬂﬂﬂul.l,ﬁd winle

%T =716
A = 2-log %T
A = 2-1og 71.6
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= log 1.396
= 0.145

2. WIF1 Molar absorbtivity 23 Phynolic compound
A = Ebc
0.145 = €(1 cm) (3.00 x 10" moliL)

€  =0.145/(3.00 x 10°)
=4.83x10° L/mol-cm
f. 1 cuvette W41 3 cm. WM %T
Log1/ T = Ebc
= (4.83x10° Lmol-cm)( 3 cm)( 3.00 x 10°)
0.435

=1 0-0.435

=10 x 10
= 0.367
%T = 36.7%

Q ] A -~ & ol & A ] A & ~ [ 4
dadn 8.3 milwnsirTinuweiiadladludnualidn g danafiadladiluuss

—
|

'nﬁﬂwm'ﬁ’aﬁ‘ls@fﬁﬁmﬂﬁaﬁawmw'lumsﬁwa'mqﬁuﬂ%'ﬁga AUt uL sz
0.004% Fniloaiwdam e éi1 LDso orally in rat = 800 mg/kg (800 ppm)
7R (AOAC 1975)
1. Fada0thatszanm 100 niu leaslu Kjeldahl flask vwia 800 fHadAas
2. 1dndinau 100-200 Ha5daT HunIA Hs PO, aNniiiune 1 Jaffas
3. 1d anti-foam 1-2 ¥u@ @@ kjeldahl flask
4. nduF i distilated 50 AaRAAT
5. Wi distillate 4 Had8a7 avlunnaananasiisl Nash's reagent 2 Haddns
LERIg
G.ﬁﬁ'lﬂwﬁ'luammfwaju 37 aeraaldna 30 wift uasalvidn
7. Y@ absorbance 7 415 nm

° ' A & & o L% v a ~
8. Mwammanutuiusasvafiadladludnualiifiouiunwanasgm
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5.1.24
AOAC Official Method 960.63
Furazolidone, Nitrofurazone,
or Bituran in Feeds
Colorimetric Method

First Action 1960
Final Action 1961

A. Reagents

(a) Phenylhydrazine hydrochloride solution.—Dissolve 0.5 g
phenylhydrazine-HCl in 50 mL H,0. Prepare fresh daily. Mix equal
volume of this solution with HC.

(b) Furazolidone standard solutions.—(1) Stock solution.—
0.55 mg/mL. Weigh 55 mg furazolidone standard (available from
Hess & Clark, Inc.) into 100 mL volumetric flask, dilute to volume
with dimethylformamide (OMF), and mix. Solution is stable several
months when protected from light. (2) Working solution.~Prepare
working standard corresponding to label deciaration. For feeds
containing 0.011% furazolidone, pipet 2 mL stock solution into 100
mL volumetric flask, add 48 mL DMF, and dilute to volume with
H,0. For feeds containing 0.00275% furazolidone, pipet 0.5 mL
stock solution into 100 mL volumetric flask, add 49.5 mL DMF, and
dilute to volume with H,0.

(¢) Nitrofurazone standard solutions.—(1) Stock solution.—0.56
mg/mL. Weigh 56 mg nitrofurazone standaid (availavle from Hess
& Clark, Inc.) into 100 mL volumetric flask, dilute to volume with
DMF, and mix. Solution is stable several months when protected
from light. (2) Working solution.—Prepare working standard corre-
sponding to label declaration. For feeds containing 0.0056% nitro-
furazone, pipet | mL stock solution into 100 mL volumetric flask,
add 49 mL DMF,, and dilute to volume with i };0. For feeds contain-
ing 0.0112% nitrofurazone, pipet 2 mL stock solution into 100 mL
volumetric flask, add 48 mL DMF, and dilute to volume with H,0.

(d) Bifuran standard solutions.—(1) Stock solution—0.1285
mg/mL. Pipet 20 mL nitrofurazone stock solution and 3 mL furazoli-
done stock solution into 100 mL volumetric flask and dilute to
volume with DMF. (2) Working solution—For feeds containing
0.0064% total nitrofurans, prepare working standard by pipetting 5

11 : AOAC 16 th Edition (1995)
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mL bifuran stock solution into 100 mL volumetric flask, addy
mL DMF, and diluting to volume with H,0.

(e) Adsorbent.—To 100 parts alumina, 961.24B(b) (see 3
in screw cap botile, add 4 paris Mg(OH),, shake unul thory
mixed, then add 5 parts H,0, and mix until all lumps disappeard
in tightly sealed container.

B. Determination

(Caution: See Appendix B, safety notes on pipets, toxic sobva
and dimethylformamide.)

Grind coarse or pelleted feeds to 20 mesh” through cutingy
mill such as Wiley Intermediate. Finer feeds need not be goa
Weigh 10 g sample into 125 mL Erlenmeyer, add exactly %1
DMEF, stopper loosely, and place inboiling H,O bath § min. Mea
cally shake 10 min and filter through rapid paper. To 25 mLfin
add 25 mL H,0 and mix.

Prepare ca 20 mm diameter adsorption column, containingt
sorbent, to height of 5 cm. Pass the 50% DMF sample sobu
through column, discarding first 3 mL eluate. (If column flowsg
break up gummy film at top of adsorbent, using long thin glasm
Pipet § mL aliquots of eluate into each of 2 numbered lest th
Protect one tube from light. To other tube, add 3 drops fmi
prepared 2% solution of sodium hydrosulfite and let stand Xa
shaking at ca § min intervals. Treat 5 mL aliquots of wo
standard solution in exactly same manner.

Pipet 5 mL phenylhydrzine-HCl solution into each of thew
bered test tubes containing samples and standards. Mix and ph
tubes in 70° H,O bath 25 min; cool in 15° H,O bath § min &
exactly 10 mL toluene to each tube, stopper, and shake vigorn
40times. Centrifuge or filter toluene solution directly into absops
cell through cotton wad inserted in stem of small funnel. Readh
solutiond at 440 am.

% Furalolidone = [(A“m* - Am HMP")
X 0011 (or 00027S)MA , aus = Arscrtom

% Total nitrofurans (bifuran) = {(A,.mpe = Areduced ampie)
X 0.00641MA, , 4i= A racos vas

% Nitrofurazone = [(Aympe ~ Arcdced smpie)
i x0.0056 (or 0.0 D)V(A s = Arens s
References: JAOAC 40, 463(1957); 41, 333(1958); 43, 310(19
44, 30(1961); 52, 233(1969).

CAS-6745-8 (furazolidone)
CAS-59-87-0 (niuofunfgzor}e) ‘
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o o .
ANN 8.11 UR@ILATDY Single beam spectrophotometer

o o
NINN 8.12 LEAILAIaY Double beam spectrophotometer
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A o b
NINN 8.14 UFAJ cuvette RINITU double beam spectrophotometer
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