41

UNN 4

I} (Colorimetric)
2
3
4

(Shrimp feed  additive) UV-Visible

spectrophotometry HPLC
b, (Shrimp feed additive)
6. (False  positive)
1
(Colorimetric)

411
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4111

41111 (Ceric nitrate
reagent)
10 Ceric
ammonium nitrate
Ceric nitrate reagent 41
41
CAP
1 10 my
2 1 mg
3 01 mg
4 Blank
4.1
10
4112
41121 Ferrous hydroxide test
Fe(OH)2
Fe(OH)3 Fe(OH)2

partial - oxidation
Fe(OH)2 4.2
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4.2 Ferrous hydroxide test
CAP
1 5 mg
2 1 mg
3 0.1 mg
4 Blank
Fe(OH)2 Fe(OH)3 41 4.2
5
4.1 Ferrous hydroxide test
41122 ZnINHACL test
ZdNHACL test !
ZNINHACL hydrazine, hydroxyl amine
amino phenol Tollen’s reagent I Silver
mirror ZNINHACL test

43



43 ZnINHACL test
CAP
1 5 mg Silver mirror
2 1 mg Silver mirror
3 01 mg
4 Blank

4.2 ZnINHAC] test
ZnINHLCLtest — Tollen’s reagent

Ag
42 43 ! 1

Silver mirror

4113
41131 Ferric hydroxamate test

Unsubstituted amide

(FeClj)
Ferric hydroxamate test 44

b1
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4.4 Ferric hydroxamate test

CAP
5 mg
1 mg
0.1 mg
1099

199
Blank

o Ol B W N

FeClj

44 01
Ester, Acid

chloride  Acid anhydride

411.1-4113

412

4121

4%
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45
1
2 Methanol
3 Ethylacetate
4 Acetronitrile
5 Hexane
6 Ethylénediamine
! Dimethylformamide (DMF)
8 Dimethyl sulfoxide (DMSO)
Methanol Ethylacetate Acetronitrile Ethylénediamine
Dimethylformamide (DMF) — Dimethyl sulfoxide (DMSO) Hexane
Complexing agent
4122 Solvent  Complexing agent
41221 Methanol  Ethyl

Acetronitrile Ethylenediamine Dimethylformamide ~ Dimethyl sulfoxide ~ Solvent
1 M Ethanolic potassium hydroxide ~ Complexing agent

( ,
2547) 1 M Ethanolic potassium hydroxide (IM KOH/EtOH)
DMF DMF 10 IM KOH/EOH 1
01
Solvent 4.1.3.1 1

Complexing agent M KOH/EtOH 0.1 4.6
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4.6 Solvent 1M Ethanolic
potassium hydroxide 101

Solvent 1M Ethanolic potassium hydroxide
Methanol
Ethylacetate
Acetronitrile
Ethylénediamine
Dimethylformamice (DMF)
Dimethyl sulfoxide (DMSO)

[= > ES 2 BN~ FCR NC RN

4.6 Solvent DMSO
DMSO Solvent Complexing agent

41222 Dimethyl  sulfoxi
Solvent Sodium hydroxide, Methanolic sodium hydroxide, Ethanolic sodium
hydroxide, Potassium hydroxide, Methanolic potassium hydroxide, Ethanolic potassium
hydroxid ~ Propanolic potassium hydroxide Complexing agent
Complexing agent NaOH  KOH
Complexing agent

KOH  NaOH 10
KOH  NaOH 5 KOH 1
47



47

O 0O —J OO Ul B~ W N

S

K &=

14

DMS0 1

Complexing agent

Complexing agent
1M Sodium hydroxide
5 M Sodium hydroxide
10 M Sodium hydroxide
1M Potassium hydroxide
5 M Potassium hydroxide
10 M Potassium hydroxice
1 M Methanolic sodium hydroxide
5 M Methanolic sodium hydroxide
1M Methanolic potassium hydroxide
5 M Methanolic potassium hydroxide
1M Ethanolic sodium hydroxide
5 M Ethanolic sodium hydroxide
1 M Ethanolic potassium hydroxide
5 M Ethanolic potassium hydroxide
1 M Propanolic potassium hydroxide

Complexing agent
48

65

()
I MNaOHH2

5 MNaOH/HD
10 MNaOH/HZ)
1M KOH/H2D
5MKOH/HD
10 M KOH/HD
1M NaOH/MeOH
5 M NaOH/MeOH
1M KOH/MeOH
5M KOH/MeOH
1M NaOH/EtOH
5 M NaOH/EtOH
1M KOH/EtOH
5M KOH/EtOH
1M KOH/IPA

0.01-100
1 0.1
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48 DMSO  Complexing agent
1 10:1

CAP M M M M M M M
(bg) NaOHHp ~ KOH/Hp  NaOHIMeOH KOHMeOH ~NaOHEtOH ~ KOHIEtOH — KOHIIPA
100
10
1
01
0.01
Blank
48 DMSO
100 Complexing agent
NaOH/MeOH
KOH NaOH NaOH
KOH 100
10
1 M NaOH/MeOH
100 LM NaOH/H2,
1 M KOH/HD, 1M KOH/MeOH , 1 M NaOH/EtOH 1 M KOH/EtOH
10 1 M KOH/IPA
1

35
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Complexing agent
49

49 DMSO Complexing agent
5 10 10:1

5M 5M 10M 10M 5M 5M 5M 5M
NaOHH0O ~ KOHHO NaOHHD  KOHHO NaOH/MeOH  KOHMeOH NaOH/EtOH  KOHEtOH

2

AP(g9)

10

0.1
001
Blank
48 49 NaOH/HD
KOH/HD 15 10
10 5M NaOH/MeOH
100 10

NaOH/EtOH

KOH/MeOH  KOH/EtOH  5M
1

salting out
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Complexing  agent UV-Visible
spectrophotometer

Complexing agent

1 M KOH/IPA Complexing agent
DMSO

DMSO IM

KOH/IPA Solvent Complexing agent

4123 DMSO 1M
KOH/IPA

DMSO 1M KOH/IPA
Solvent ~ Complexing agent
UV-Visible spectrophotometer

41231
DMSO 1M KOH/IPA

DMSO 1M KOH/IPA 10:1-40:1
develop 15
30 ppm 3 1M KOH/IPA 300, 150,
120,100 75 DMSO 1M
KOH/IPA 101201251301 401 1

4.10



DMSO

4.10

10:1

Amax Ash.

S 2 T~ FC R NG N

43
30 ppm

513
514
516
516
516

0.289
0.429
0.520
0.566
0.590

DMS0:1M KOH/IPA

20:1

Amax  Ash.

515
517
518
H18
518

0.615
0.788
0.868
0.857
0.812

DMSO
251
X max
517
518
518
518
518

101

30 ppm

69

30 ppm

40:1

1M KOH/IPA ( =5)

30:1

401

Asb.  Xmax Ash. X max Ash.

0.762
0.895
0.913
0.887
0.840

518
520
520
519
520

Xmax

Ash.

0.719
0.866
0.900
0.889
0.859

518
520
521
521
521

Absorbance

Time (minute)

—— 10AD1
—8— 2001
25001

—o— 30@01

—¥— 40A01

DMSO

IMKOH/IPA

10:1 20:1 25:1 30:1

4011

0.430
0.613
0.717
0.781
0.796

(nm)

1-5



10

20

4.10 43
DMSO 1M KOH/IPA 251
0.913 h18 3
41232
LM KOH/IPA 251
41332 DMSO
1 M KOH/IPA il
30 ppm 3 1M KOH/IPA
120 h18 1 10
10 1 44
Z
o RTINS
0 10 2 30 40 50 &
Time (minute)
4.4
30 ppom  DMSO M KOH/IPA 51 518 1
44 IM KOH/IPA
DMSO b18 13



1

20 518

Absorbance

200 300 400 500 600 700 800

Wavelength (nm)
45 30 ppm  DMSO
IM KOH/IPA 251 3
45 20
518 419
DMSO 1M KOH/IPA 251 3
20
4.2
DMSO UV-Visible
spectrophotometer 200-800
284 4.6 shift 518

41
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Absorbance

200 300 400 500 600 700 800
Wavelength (nm)

4.6
DMSO 10 ppm
E
2
200 300 400 500 600 700 800
Wavelength (nm)
AT
DMSO 10 ppm 3
(White light — Visible light)
! 7 (Visible
light)
(Absorbance) (Transmittance)

400-750 400



750 near infrared ( , 2540)
411

411 (Color Transmitted)
(Complementary Color)

(m)
400 - 435
435 - 480
480 - 490
490 - 500
500 - 560
560 - 580
580-595
595 -610
610-750

: Colorimetric methods of analysis, 1948
411
H18
421
(1 M KOH/IPA) 3
(Visual test) 0.1-100 ppm (0.1-100 DMSO 1

518+2 UV-Visible spectrophotometer
4.12



4.12
0.1-100 ppm

(pg/ml)

100
90
10
50
30
10

05
01
Blank

4.12
(Visual test) 1 ppm
UV-Visible spectrophotometer

(0034 0012

1M KOH/IPA

Visual test

W EEE

toM'i

Lppm

518

0.5

74

DMSO

x max 518 nm

0.5

2.365
2.154
1.663
1332
0.862
0.352
0.188
0.091

0.034
0.012
0.000

0.1 ppm

0.1 ppm

Complexing agent
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1-100 ppm

518
DMSO 1-100 ppm 3 1M KOH/IPA 120
(25:1) 3 5
(Linear regression)
Calibration curve 4.13 43
413 518
(ppm) (=5)
1 0.068+0.025
5 0.1670.026
10 0.332£0.030
30 0.85910.060
50 1.281£0.099
10 1.7360.051
90 2.106+0.092
100 2.329+0.065
y = axth y = 0.023X+ 0.0747
R2 0.9961

UV-Visible spectrophotometer
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3.0
g 20 -
é 1.0 | .y_=0.023x+4o;96z;,47
ke R’ ~09%1
0.0 ¢ T . T == T p—
0 0 200 4 %60 7080 9 0
Concentration (ppm)
48 Calibration range h18 1-100 ppm
413 438 518
1-100 ppm
5 (Linear regression) y = 0.023x+ 0.0747

Correlation coefficient (R2 = 0.9961

422

(LM KOHIIPA)

DMSO 30 ppm
284

6
0.880 D) 00l

(RSD)  12% 49



49

bo 8 XY

1

- . B

2 3 4 5 |
Time (month)

¢ DMSO 30 ppm

(L MKOH/IPA)
518 3
DMSO D 15
410

Absorbance

1.

1.0

0.5

0.0

0.7778

b

y=-0.0191x +

T e

2 4 6 8 1012 14 16 18 20 22 24 26 28 30

4.10
30 ppm

518 y



30

518
34 0.472
0.1909 RSD 10 %
Linear regression Y= -0.0191X +0.7778
DMSO 41
(1M KOH/PA)
1
(1 M KOHIIPA)
b18 3
DMSO 30 ppm 15
411
Z
2 4 6 8 101214 1618 20 22 24 26 28 30
Time (day) :
411 518
30 ppm 1
I
08713 SD 0.0379 RSD
1
RSD 10%

8

SD

DMSO

4.34 %
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1
412
1.5 .
(y=-0.1143x +0.8864
g 1 : e :: i :  ‘R2 ='":(')‘;;l:4.10;"‘f e
E 05 - .
< >
0 T T T
1 2 3 4 5 6
Time (month)
4.12 518 DMSO
30 ppm 6
6
0.487
32.83 RSD 10%
Linear regression y = -0.1143X + 0.8864
DMSO
1.75 1M KOH/IPA

(LM KOH/IPA)
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43

DMSO 1-100 ppm 3

413

Blank 1 5 10 30 50 70 90 100 ppm

413
44
(Shrimp  feed additive) UV-Visible
spectrophotometry HPLC
1 (Shrimp feed
additive) Mineral premix ~ Toppermin 2
Spike 0.1 1 (Shrimp
feed additive) Mineral premix ~ Toppermin 2
2
LM KOH/IPA

DMSO
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LMKOH/IPA
Hexane 4131
Hexane
(Visual test) 4.14
4.14
Visual test
nounsa e ImaneL vasaihmaaey
pmsfunes 1
Mineral Premix

t 4
Auleneedaszauaw

=< a
an 2 IFUALNAST

Blank

Sample blank
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4.14
Spike 0.1
50 ppm ( 50
DMSO 1 )

UV-Visible spectrophotometry ~ HPLC

441 (Recovery)
(RSD) UV-Visible spectrophotometry
518
Mineral - premix Spike 0.1
Linear regression 'y = 0.023x+ 0.0747
(Recovery)
(RSD) 4.15
4.15 (Recovery) (RSD)

UV-Visible spectrophotometry

CAP (pg) Recovery RSD

(=5) Spike (%) (%)
I 100 15.07 1507 9.51
2 Mineral premix 100 89.80 89.80 9.18
3 100 91.23 91.23 5.56

UV-Visible spectrophotometer
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Mineral premix Spike

Spike
0
2.cm Spike
180nglg ( , 2545)
Spike 0.0036 |jg
= (pg) XCorrection factor (0.2041, )
UV-Visible
spectrophotometer Mineral premix Spike
2cm Spike
1.80 nglg Spike
0.1 DMSO 10
LM KOH/IPA 25:1
b18 9
Correction factor (Recovery) 7591 %
70-110 9% (Official Journal of the European Communities)
(RSD) < 10% Accuracy
44.2 HPLC
(2545)
HPLC 218
50 50

HPLC  Photodiode Array Detecter
0.05-10 ppm
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25
5 2 - 3
<
E 15
£ 10 = 1.9812x 40,0693
A R’=09993
0 T 1 -1 T
0 1 2 3 4 5 6 7 8 9 10
Concentration (ppm)
414 Calibration range 287 0.05-10 ppm
4.14 Peak area
RZ 0.9993 Linear regression 'y = 1.9812x
+0.0693
443 (Recovery)
HPLC

44
0.05-10 ppm  HPLC 278
Linear regression y = 1.9812x +0.0693
452 (Recovery) 4.16



4.16

Spike
Spike

HPLC
factor

0.1

(Recovery)
HPLC
CAP (pg)
(=5 Spike
100 95.33
Mineral premix 100 92.94
100 94.26
HPLC
Mineral premix Spike
0
2.cm Spike
180nglg (  , 2545)
Spike

Recovery
(%)
95.33
92.94
94.26

0.0036 pg

(pg) XCarrection factor (0.2041,

HPLC
| n 1 .

0.0036 pg
DMSO 10

(Recovery) 93-95 %

70-110 % (Official Journal of the European Communities)

)

Mineral plemix
2cm

Spike

85

Spike

Correction



(Shrimp feed additive)
4.5
(Feed Additive)
13
LPS
Factor R
4.17

86

HPLC
Accuracy

(Shrimp feed additive)

NEU-Prawnl NEU-Prawn2

4.15-4.16

415

416
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417

UV-Visible spectrophotometer ~ HPLC

(ppm)

UV-Vis. HPLC
1 o6 51.49 51.36
2 NEU-Prawnl ND ND
3 NEU-Prawn2 ND ND
4 ' 1\ ND ND
5 LPS ND ND
6 ND ND
7 ND ND
8 ND ND
9 ND ND
10 ND ND
il ND ND
12 ND ND
13 FactorR ND ND

ND  Not Detected
100 ppm (0.1 DMSO 1
)
UV-Visible spectrophotometry
HPLC 100 ppm 3
UV-Visible spectrophotometer
Linear regression y = 0.023x+ 0.0747 421

417 418
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Absorbance

Amax517nm

200 300 400 600 700 800
Wavelength (nm)
4.17 DMSO 100 ppm
3
418
UV-Visible spectrophotometer
UV-Visible spectrophotometer
A max 517 nm
Absorbance 1.259
51.49 ppm
y = 0.023X+ 0.0747
0.05-10 ppm
HPLC 278
Linear regression y = 1.9812x + 0.0693 442 418

419



L] 1em] L.::-.-‘-_
i :
e
’“‘A%{&f Ti ) aj )
::~ 1 1 3 13 13 3 b b 5
4.18 A 10ppm
4.19
HPLC
HPLC
Retention time 5.424 minute
Peak area 10.25 mAU
51.36 ppm
y=1.9812x +0.0693
UV-Visible spectrophotometer
Linear regression 51.49 ppm
Retention time

51.36 ppm

89



4.6

46.1

4.20

O ©0o N o o1 &~ LW PO e

mTE R R B

False positive

(False positive)

(False positive)

(Visual * test)

(False positive)

20
4.20
False positive
Metanol Alcohol
Ethanol
Phenol Phenol
(3-napthol
Chloroform Alkly halide
Acetaldehyde Aldehyde
Acetone Ketone
Acetic acid Carboxylic acid
Ethylacetate Ester
Ethylamine
N-butylamine 1 Amine
Aniline
Diethylamine 2°Amine

N-methylaniline

«

«

»

90
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15 Nn-dimethylaniline 3°Amine %
16 Ethylenediamine 1"aming ?
17 Pyridine 3°Aming 5
(Heteroaromatic)
18 Urea 1"Amide 5
19 Acetonitrile R-nitrile ?
20 Carbohydrate ?
(Disaccharice)

(3-napthol Chloroform Acetaldehyde ~ Acetone

False positive ,

4.6.2 False positive

(False positive)
8 Florphenicol (
WHQ), Nitrofurazone, Nitrofurantoin, Furazolidone, Furaltadone, Norfloxacin, Nalidixic acid
Flumequine ( Sigma) 421
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421 False positive

- Florphenicol

- Nitrofurazone
- Nitrofurantoin
- Furazolidone
- Furaltadone

-Norfloxacin
-Nalidixic acid
- Flumequine

8 100 ppm (0.1 DMSO 1
) Nitrofuirazone,
Nitrofurantoin, Furazolidone, Furaltadone, Nalidixic acid ~ Flumequine
Florphenicol

False positive ,



©OW o0 N o o1 BB LW PO -

—
o

463

F se positive (

(False positive)
, 10 422 419

4.22 False positive

BleedR

Fungus

Spotw ,
Superlch

Rot stop ,
Nalixin ,
General aid

Yellow liquid

SC

‘i o o’ i ' o’
311 4.19 naasdvesndmivda il Fludianeunsaihomaney

4.20

93

4.20

False
positive
No
No
No
No
No
No
No
No
No
No




Spot Nalixin
develop

False positive

41

3
Alphanapthol

(False positive)

60

94
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d I T |
3UM 4.21 narasyaasaeuaasusuliineaN @YY

411 (British
Phamacopogia)

422

) i
Jlavk 01 ppe ! ppr K ppn 108 pym Tasons

4.22

4.22
10
10 ,



412 Alphanapthol

Masterson (1968)
(E-napthol)
610
4.23
4.23 Alphanapthol
423 Alphanapthol
10 ppm
12
30
4.7.3
(2545)

100 4.24
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4.24

(Visual test)

ppm

50% (viv) 1

)

1,000 ppm
1,000
2

Alphanapthol

1
DMSO 1 )

10,000 ppm ( 10 Ethanol
Alphanapthol 10 ppm ( 10
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L)

1,000 ppm ( 1,000 Ethanol 50% (viv) 1 )
DMSO 1 M KOH/IPA
5 1 35
1-100 ppm (1-100
DMSO 1 )
Alphanapthol
25
6 25
DMSO

(The Merk Index, 1989)

EC (European Commission) DMSO
(EC, 1999) IARC (International Agency for
Research on Cancer) DMSO
DMSO
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18.45 DMSO
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