31

UNN 3

VUADUUAZI DA UT UM AN

311 (Colorimetric)
312
313
314
(Shrimp feed additive) UV-Visible
spectrophotometry HPLC
315 (Shrimp feed additive)
3.1.6 (False  positive)

317



Chloramphenicol

Dimethy! sulfoxide (AR grade)
NN - Dimethylformamide (AR grade)
Potassium hydroxicle

Sodium hydroxicle

Methanol (HPLC grade)
Ethanol (ELPLC grade)
Propanol (HPLC grack)
n-Hexane (AR grack)
Ethylacetate (HPLC grade)
Ethylenediamine (AR grace)
Acetronitrile (HPLC grade)
Ceric nitrate reagent

Lerrous sulfate reagent
Ammonium chlorice (NHACL)
Tollen’s reagent

Calcium chloride

Zinc powder

Benzoy! chloride
Iron(l11)chloride (LeClj)
Chloroform (HPLC grade)
Alphanapthol



3.3 1

331
(Draper)
(Watch glass dish)
(Test tube) 15
(Beaker) 25,50 100
(Cylindr) 10
(Volumetric flask) 51025 100
(Pipette) 1510
(Micro pipette) 20-200 100-1000
(Funnel filter)
Whatman L (Filter paper)
(Vial)
332

AB204-S  Mettler Toledo
BP211D  Sartorius
Vortex  Vortex-2 Genie
V-Visible spectrophotometer ~ Varian ~ Cary 50 Probe
HPLC Photodiode Array Detecter Varian
Hypersil BDS C18  Thermo Hypersil-Keystone



34

10

341

10

3411

3412

3413

34.14

3415

3416

3417

39

1M Sodium hydroxice
04 10
5 M Sodium hydroxide
2 10
10 M Sodium hydroxide
4 10
1 M Potassium hydroxice
0.5611
5 M Potassium hydroxide
2.806
10 M Potassium hydroxide
5611

1 M Methanoiic sodium hydroxide
04 10



10

10

3418

34.19

10

34.1.10

100

34111

34112

34113

10

34.1.14

100

34.1.15

10

40

5 M Methanolic sodium hydroxide
2 10

1 M Methanolic potassium hydroxide
0.5611

5 M Methanolic potassium hydroxide
2.8055

1 M Ethanolic sodium hydroxide
04

5 M Ethanolic sodium hydroxide
04

1 M Ethanolic Potassium Hydroxide Solution
0.5611

5 M Ethanolic Potassium hydroxide Solution
2.8055

1 M Propanolic Potassium hydroxide
0.5611
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34.2 (Standard  solution)
UV-Visible spectrophotometer

3421 Stock standard solution 1000 100
(ppm)
1,000 ppm
0.0250 Dimethyl  sulfoxice
(DMSO) 25
- 100 ppm
1,000 ppm 2.5
DMSO 2%
34.2.2  Working standard solution 90, 70, 50, 30, 10,5, 1, 0.5, 0.1,
005 001 ppm
90 ppm
1,000 ppm 2.25
DMSO 25
10 ppm
1,000 ppm L75
DMSO 25
50 ppm
1,000 ppm 1.25
DMSO 25
30 ppm
1,000 ppm 0.75
DMSO 25
10 ppm
1,000 ppm 0.25

DMSO 25



343

(50:50)

DMSO ' 2%

DMSO

DMSO

DMSO

DMSO

DMSO

25

Mobile phase

HPLC

Delonize
155

5 ppm
1,000 ppm 0.125

Lppm
100 ppm 0.25

0.5 ppm
100 ppm 0.125

0.1 ppm
10 ppm 0.25

0.05 ppm
10 ppm 0.125

0.01 ppm
1ppm 0.25

42

50 50, Me0H:HD

0.45
HPLC
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344 (Standard solution)
HPLC
344.1 Stock standard solution 1,000 100 ppm
1,000 ppm
0.0100
10
100 ppm
1,000 ppm 1
10
34.4.2 Working standard solution 10,5 1,05 01,005 001
ppm
10 ppm
100 ppm 1
10
5ppm
100 ppm 0.5
10
Lppm
10ppm 1
10
0.5 ppm
10 ppm0.5
10
0.1 ppm
Lppm 1
10
0.05 ppm
1ppm 0.5

10



Ceric ammonium nitrate

10
35
35.1
3511

35111

351111
reagent)
Blank

35112

351121
Sulfate reagent 1

1 Blank

44

0.01 ppm
0.1 ppm 1

(Colorimetric)
(Ceric nitrate
1 2 3

5
Ferrous hydroxide test
-3 Ferrous
Ethanolic KOH solution 0.7 '

4 25%)
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351122 ZnINHACI test
51 01 13 50 %
(vIv) ethanol 2 NHACL V| 0.1
5 Tollen’s reagent
05 Tollen’s reagent 1
1, Silver mirror Blank
4( 2539
35113
351131 Ferric hydroxamate test
5 1 01 13
10 1ppm 1
4 5 10 1 )
0.5 MNH,0H.HCL  95% ethanol 1 1% Av) NaOH
1MHCL %
(wiv) FeCI3 1 Blank
6( 2539
3512

Solvent ~ Complexing agent

35121

1 8
Methanol Ethylacetate Acetronitrile Hexane  Ethylenediamine Dimethylformamide (DMF)
Dimethyl sulfoxide (DMSO) 1
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35122 Solvent  Complexing agent

351221 Methanol ~ Ethyle
Acetronitrile Ethylénediamine Dimethylformamide ~ Dimethyl sulfoxide  Solvent
1 M Ethanolic potassium hydroxide ~ Complexing agent

0.1 6 Methanol
Ethylacetate Acetronitrile Hexane — Ethylénediamine Dimethylformamide (DMF) — Dimethyl
sulfoxide (DMSO) 1 Complexing agent 10 1
1M Ethanolic potassium  hydroxide 100

351222 Dimethyl  sulfoxi
Solvent Sodium - hydroxide, Methanolic sodium hydroxide, Ethanolic sodium
hydroxide, Potassium hydroxide, Methanolic potassium hydroxide, Ethanolic potassium
hydroxid ~ Propanolic potassium hydroxide Complexing agent

DMSO
100, 10, ,01 001 ppm 1
100, 10, L 01 001 76 )
Complexing agent 10 1 1MNaOHMHZD, 1MKOHHAD, 1 MNaOH/MeOH,
1 M KOHMeOH, 1 M NaOHEtOH, 1 M KOHEtOH ~ 1 M KOH/IPA 100
Blank
DMSO 1 Complexing agent 100

DMSO
100, 10, 0.1 0.01 ppm 1
100, 10, L 01 001 8 (6 )
Complexing agent 10 1 5MNaOHH|O, 5 M KOHHO, 10 MNa0H/H,0,
10 M KOH/H,0, 5 M NaOH/MeOH, 5 M KOH/MeOH, 5 MNaOH/EtOH 5 M KOHEtOH
100
Blank DMS0 1 Complexing agent 100



35123
1 M KOH/IPA

351231
1M KOH/IPA

300 (

)
200-800 1

Blank

30:1 40:1
3 IM KOH/IPA

351232

1 M KOH/IPAO« 25:1

351231
UV-Visible spectrophotometer

KOH/IPA

47

DMSO

DMSO

DMSO 30 ppm
351322
10 Complexing agent 1
UV-Visible spectrophotometer
5 DMSO IM KOH/IPA

Complexing agent

DMSO  Complexing agent ~ 20:1, 25:1,
DMSO 30 ppm
150, 120, 100 75
DMSO 30 ppm
Complexing agent
120
200-800 1 10
10 1 DMSO M
Blank

Complexing agent 518
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3.5.2

3521
DMSO 100, 90,
70, 50,30, 10, 5 1 05 0.1 ppm 1 (100-0.1 DMSO
1 ) 1 M KOH/IPA 40 (
DMSO : 1 M KOH/IPA = 25:1)
3 (Visual test)
DMSO 100, 90, 70,50, 30, 10,5, 1,05 0.1 ppm 3
1 M KOH/IPA 120 (
DMSO : 1 M KOH/IPA = 25:1) 3
UV-Visible spectrophotometer 200-800
DMSO IM KOH/IPA 251 Blank
DMSO 1-100 ppm 3
5 (Standard
Deviation, SD)
(Linear regression)
(Correlation coefficient, R2
3522
DMSO
30 ppm
284 1 6
6

(SD) (RSD)



1 M KOH/IPA
51 3

RSD
1 M KOHIIPA
51 3

RSD

D RSD

(RSD)

353

100ppm 1,5, 10,30, 50, 70, 90

IM KOH/IPA

518
30 ppm
15 1
1 SD
IM KOH/IPA
518
30 ppm
15 1
1 D
IM KOH/IPA
1 6
6
(SD)

3521
100 ppm

49



50

3.54

(Shrimp  feed  additive) UV-Visible
spectrophotometry HPLC
1 2 15
0.1 6 Blank
Hexane 10
10 Hexane 5

(Shrimp feed additive) Mineral Premix ~ Toppermin 2

15 0.1
6 Mineral Premix Blank
2 15
0.1 6
Blank ( 2
(Core sampler) 112
30 )
DMSO 10
(
) L 05
1 M KOH/IPA 20 (25:1)
3 Blank
354.1 (Recovery)
(RSD) UV-Visible spectrophotometry
Blank
355 3 IM KOH/IPA 120
3 UV-Visible spectrophotometer

200-800 5
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b18
(Linear regression)
3521 (Recovery)
(RSD)

%Recovery = (A- B) x 100

C
A= Spike
(p9)
B= Spike
(P
C= Spike ()
(Relative  Standard
Deviation, RSD)
RSD=3D. 100
X
RSD = (Relative Standard Deviation)
D = (Standard Deviation)
X =
3542 HPLC
0,001, 0.05,0.,
05145 10pm  HPLC  Photodiode Array Detecter 218
Hypersil BDS 50 0
11 ml/min 20
Peak area Linear regression

Correlation coefficient (R2
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3543 (Recovery)
HPLC
1 Blank 354 1
10 HPLC
218 5 Peak area
(Linear regression)
355.2 (Recovery)
HPLC
355 (Shrimp feed adalitive)
12 ,NEU-Prawnl, NEU-Prawn2, ", LPS, ,

- : Y i , , FactorR 31

31 (Shrimp feed additive)
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100 ppm  DMSO 1

(0.1 DMSO 1 ) 1 M KOH/IPA 40
(25:1) 3
UV-Visible
spectrophotometer  HPLC 100 ppm
DMSO 3 IM KOH/IPA 120
3 UV-Visible spectrophotometer
200-800
Linear regression 3521
5 ppm
HPLC Peak area Linear
regression 354.2
3.5.6 (False positive)

(False positive)

False positive
UV-Visible
spectrophotometer ~ HPLC

3561 False positive

False positive 20
Metanol, Ethanol, Phenol,  (3-napthol, Chloroform, Acetaldehyde, Acetone, Acetic acid,
Ethylacetate, Ethylamine, N-butylamine, ~Aniling, Diethylami&e, N-methylaniline, N, -
dimethylaniline, Ethylenediamine, Pyridine, Urea, Acetonitrile
100 ppm  DMSO
1 (0.1 DMSO 1 )



20 DMSO 1
IMKOH/IPA40 3
False positive
1
3572 False positive
False positive
Florphenicol ( WHQ), Nitrofurazone, Nitrofurantoin, Furazolidone, Furaltadone,
Norfloxacin, Nalidixic acid ~ Flumequine ( Sigma)
100 ppm  DMSO 1
(0.1 DMSO 1 ) IM KOH/IPA 40
3
False positive
3573 False positive !
False positive ,
10 , Bleed R, Fungus, Spot , Super fch, Rot stop, Nalixin, General aid, Yellow liquid,
SC 32

3.2 !



55

20

DMSO 1 IM KOH/IPA 40 3
False positive
357
3
Alphanapthol
3511
Phamacopoeia)
10 1 Ethanol 50%
(viv) 1 Ethanol 50% (vlv)
1,000, 100, 10,1 0.1 ppm 1 2-6
Calcium chloride 1% (wiv) 3 Zinc powder 50
water hath 10 filtrate 0.1
Benzoyl chloride 1 0.5
Iron(l1l)chloride 2 Chloroform
(Visual - test) Blank (British

Phamacopoeia, 1996)

(Britis



5%

3512 Alphanapthol
Alphanapthol ! Alphanapthol
0.02 6 MNaOH 10
? 10 1
1 1,000,100,
10,1 0.1 ppm 1 2-6
12 MNaOH 1 Alphanapthol 1
30
5 ice bath 1
610 (Visual test)
Blank (Masterson,1968)
35.13

33
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1 10
2 3 2
3 Chloram 1 1
4, Chloram 2 1
B, Chloram 3 1
6. Chloram 4 1
1 Chloram 5 1
8, Chloram 5 10
Chloram 5
Chloram 5 4 Chloram 5 1 1
10
Ethanol 50% (v/v) 1,000, 200, 10, 1 0.1 ppm
1
I Chloram 1 3
|
I Chloram 2
10
I 2
I Chloram 3 2 1 2
2
I Chloram 4
(1 2
I Chloram 5 !
1 2
100
(Visual test) Blank

( 2545)
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