11 3 ‘ 14-16 240
(crop)
12 , 12x25x15
18 90
16 (

12 — 8

13 : !
( , 2547) %
14 2
25%

3 (500.1300. 2100 )

( ) 21-30
(pH) 1.5-85

(o) 30
(ppm) 0.1-0.2
(ppm) 0.5-1.0
(ppm) 80-160
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21 Forfenicol-amine (Schering-Plough, USA)
2.2 Forfenicol (Schering-Plough, USA)
2.3 Methanol (FIPLC grade)(Lab Scan, Ireland)
2.4 Acetronitrile (HPLC grade)(Lab Scan, Ireland)
2.5 Byl acetate (FIPLC grace)(Lab Scan, Ireland)
2.6 Dichromethane (HPLC grace)(Lab Scan, Ireland)
2.7 Water (HPLC grade)(Lab Scan, Ireland)
2.8 Hydrochloric acid 36.5 - 38.0% (Carlo erba, Spain)
2.9 Sodium hydroxide 50% / (Merck, Germany)
2.10 Potassium phosphate monobasic (crystal) (Merck, Germany)
2.11 Phosphoric acid, 85%viv (Merck, Germany)
2.12 Thiosulfate Citrate Bile salt Sucrose (TCBS) (Eiken, Japan)
2.13 Tryptic Soy Agar (TSA) (Oxiod, England)
2.14 Meuller Hinton Agar (Oxiod, England)
2.15 Meat extract (Oxiod, England)
2.16 Yeast extract (Oxiod, England)
2.17 Agar (Oxiod, England)
2.18 Sodiumchloride (NaCl) (Carlo erba, Spain)
2.19 Hydrochloric acid 36.5 - 38.0% (Carlo erba, Spain)
2.20 Sodium hydroxide 50% [/ (Merck, Germany)
2.21 Potassium phosphate monobasic (crystal) (Merck, Germany)
2.22 Phosphoric acid, 85%viv (Merck, Germany)3

31 HPLC

- HPLC column Zohax®R Q) 4.6 X250 ore size
5 (Agilent, USA)

- HPLC Guard-Columns Zorbax® 4.6 X125

(Agilent, USA)

-HPLCvidl (small pack) 2
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32
-Volumetric flask 10,100, 1000
- Erlenmeyer flask 125
-Beaker 500, 1,000 5,000
- Centrifuge tube 50 Teflon-lined caps
- Centrifuge tube 50
- Extraction columns: Chem Hut™ 1219-8008 20 (Varian, USA)
- Glass wool (Merck, Germany)
- 3
- Micropipette ~ tips 200, 1,000, 5,000
- Syringe membrane filter — Polyvinylidene fluoride (PVDF)

13 0.2 (Orange Scientific, Belgium)
- RC-Vliesverstark mobile phase membrane filter | a7
0.45 (Sartorius, Germany)

Analytical Profile Icentification (API) 20E APl 20NE
vibrios (Biomerieux, France)
- ammonium, nitrite alkaline
(Aqua-VBC, Thailand)4

41 High Performance Liouid Chromatography CLASS LC-10

Ultraviolet-Visible detector (  SPD-10A, CBMWH10A, Sil-10A
autoinjector, LC-10AC dual pump ~ Degasser DGU-12A (Shimadzu, Japan)
4.2 4 (Mettler, Germany)

4.3 Homogenizer POLYTRON 3000 (Kinematica AG, Switzerland)
44 Centrifuge (IEC, USA

4.5 pH meter (Hanna Instruments, Singapore)

4.6 Viacuum manifold (Alltech, USA)

4.7 Sonicator TRANSSONIC 460/H (Elma, Germany)

4.8 Vacuum pump (Gelman Sciences, USA)
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4.9 Vortex mixer Geinie 2 (Scientific Industries, USA)
4.10
4.11 Multipoint inoculator

florfenicol
florfenicol
florfenicol-amine HPLC

1 florfenicol

florfenicol ~ chloramphenicol
vibrios (pathogenic  vibrios)  (Mininum  Inhibitory
Concentrations, MICs)

I} vibrios
(3
vibrios hepatopancreas
Thiosulfate Citrate Bile salt Sucrose (TCBS) agar
vibrios 30 c
oxidase test
(9

vibrios 100
MICs
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2 MICs vibrios ~ florfenicol  chloramphenicol
Antimicrobial Agar Dilution Susceptibility Tests 090 G
(National Committee of Clinical Laboratory standard, 2000)

21 P

5120 yg/ml Tiwo-Fold Dilution

320 jjg/ml - 5 pyml ( )
- Mueller-Hinton Agar (VHA)

110 2 MHAL8mM  MA

22 P
VHA 20

( 21 20

2.3
3 inoculate

Escherichia coli ATOOR (American Type Cultured
CO"GCtiOﬂ) 25922, staphylococcus aureus ATOOR 29213 Vibrio

parahemolyticus ATOC®) 17802 E. coli . aureus
Tryptic Soy Agar (TA) V parahemolyticus
% TA Bc A
(NaCl) 0.9% 0.5 McFarland
108 CFUMI 10
107CRUIM (NCCLS, 2000)
vibrios  Tryptic Soy Agar (TSA) 1%

V. parahemolyticus
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multipaint inoculator 25 isolates
3 isolates 22 isolates vibrios
VHA
GICFUIspot
Mutipoint inoculator VHA
Bt A
25 vibrios ~ florfenicol
chloramphenicol florfenicol
vibrios W0 5%

WHONETS5 (WHO, 2000)
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« 2 florfenicol
florfenicol-amine HPLC
1 florfenicol
2 ,
florfenicol
7
25%
3 5.00 . 13.00 . 21.00 .
florfenicol 3 florfenicol 0.8
1 2 1 (20 ppm)
10 MQp ( D ( )
5 9
8
10 2% 24
2 ) hepatopancreas
4

HPLC
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5:00
(0
1 MF
2 MF
3 MF
4 MF
5 MF
6 BF
8 BF
10 BF
12 BF
14 BF
3

MF
BF

florfenicol !

5:30  6:00 7:00 9:00
)05 )@ )@ )¢
1,2 3.4 5,6 7.8
1,2 3.4 5.6 7.8
14-155 |
10%,
florfenicol
5
1-18:
19-22:

1
) (8

)
3:.00 13:30 17:00 21:00 21:30
) (85 )(12 )(16 )[L16.5
MF
MF
910 1112/19-22 13,14
MF 9,10 11,12 MF 13,14
MF MF
1,2
MF
MF
3.4
MF MF
5.6
BF
BF
7.8
BF BF
9,10
BF BF
11,12
BF
4 13,14
BF BF
15,16 19-22
5%
( 2.5% /
2 florfenicol 2.5
( =18/ 5 %0 90 )
( =18/ 5 %0 90 )

5:00
(24

15,16

15,16

)

32



2, Il florfenicol-amine (FFA) HPLC/ uv detection
(Schering-Plough, 2002b)

?
FA  HPLCGW 5
1
2, ethyl acetate
3, (H 125)
4, FFA  dichloromethane
10 mM potassium

phosphate (pH 4.0) mobile phase

21

2.1.1 6N Hydrochloric Acid (HCI)
500
500
1
2.12 3% /) Sodium Hydroxide (NaOH)
50%( / ) NaOH 600

400 1
2.1.3 10 mV Potassium Phosphate (pH 4.0)
potassium phosphate 2.72 + 0.2 deionized
1,900 pH 40102 (HP04
1

214 ( 9

- florfenicol-amine (FFA)

10101 volumetric flask 100
methanol (HPLC grade) 100 volumetric flask

100 Stock solution A



- Stock solution A 10 methanol (HPLC grade)

volumetric flask 100 stock solution B 10
Stock solution A Stock solution B 10 mv

potassium phosphate (pH 4.0)  volumetric flasks 10
working solution 8 0.005, 001, 005 0.1, 05 10, 15

2.0

FFA-working solution

FFA-working solution Stock Solution (i)~ Mohile phase A

(pg/mi) A B ()

0.005 - 5 9.995

001 - 10 9.990

0.05 - 50 9.950

01 - 100 9.900

05 50 - 9.950

10 100 - 9.900

15 150 - 9.850

20 200 - 9.800
Mobile phase A = 10 mM Potassium Phosphate (pH 4.0)

FFA
221, ( 9 syringe
membrang filer 0.2 HPLC vial
FFA HPLCW

bigradient ~ mobile phase A 10 mM Potassium phosphate
(H40)  mobile phase B 100% acetronitrile ( 10)
Mobile phase (flow rate) 1
W 220
volume of injection 100
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FFA Standard

CUrve FA( 4
222, 3
(intraday precision)
(1)
2.2.3. FFA
001 2
3
(interday precision) ( 1)
2.24 A HPLC chromatogram
10 Mobile phase A~ B FFA
() % Mobile phase
A "
10.0 100 0
250 100
215 2 80
350 20 80
315 100 0
400 100 0

Mobile phase A = 10 mM Potassium phosphate (pH 4.0)
Mobile phase B = 100% acetronitrile 10 mM

£22'6 0!



4 Standard curve Chromatogram

(Shimadzu, Japan)
: PG
w05 0
Dl e 001 17%0
Tl eme 0.05 0360
ol oo | I TR
mep 05 93143
| i oo ”‘ N ; 10 208869
L AL u u(ug/ml) WIS/ 78 1.5 312123
20 408086
y=ax+
Y=
X= (ng/m)
a=
= y
2.3 Limt of Detection (LOD)  Limit of Quantitation (LOQ)

(Ambruster , 1994)
Limt of Detection (LOD)  Limit of Quantitation (LOQ)
LOD = 3.3a

L0Q= 10G

a Y-intercepts standard curve ( 4)
slop Standard cuve ( 4)
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Y= 206385X-15796
LOD= (33*1579.6) / 206385 = 0.025
L00= (1 *15796) 206385 = 0.077

LOQ coefficient of variation (CV)
15 LOQ
(Ambrusteret al., 1994)
24 (intraday precision)
(interday precision)
(coefficient of variation; CV) 12 3
FFA 00l 2
HPLC 3 2
CV (% = Standard Deviation * 100
Mean
intraday precision = v
Intercay precision = v
11 intraday  interday precision FFA
() mean Vg
FFA ((jo/ml) 1 2 3 interday intraday
0.01 1 179 2013 219 1974 16793 85 8l
2 1931 1849 1692 1824 12145 6.7
2.0 | 443798 433776 427457 4350103 824003 19 18
2 _ATI0 AAAB04 434331 AMALT 883087 2

* cv 15 (Ambruster et al., 1994)
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3 ] FHA (Schering-Plough, 2002b)
31 (Accuracy)
(recovery
rate) florfenicol-amine (FFA)
1 (
florfenicol) 30 32
FA
(Recovery rate) = (Fa- Fj *100
Fe
Fa= FA
Fo= | FFA
Fe= FFA
12 (recovery)  FFA x
FFA 1
FFA (ppm)  Recovery (%
0.792 79.2
hepatopancreas 0.807 80.7
0.754 54
FFA FFA FFA
32 FFA (Schering-Plough, 2002h)
321
2102

2-3
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322 oNHd , 8 1
2102 ) vortex 1
323 95-100°c 2
vortex 1015 acid hydrolysis
324 ethyl acetate 20 1
2 250mpm 5
ethyl acetate H 125
% ( MNaOH
325 Chem Elute® glass wool
38 1
Chem Elute®  vacuum maniflold
1
326 acid hydrolysis pH
( 324) Chem Elute® 45
327 dichloromethane (CHXCI2 20
Chem Elute® 1 ( 2 )
(Erlenmeyer flask)
125
328
45-50°C dichloromethane
329 10 mM potassium phosphate (pH 4.0) 2
1 vortex 30
ultrasonic water bath 1
3210 syringes 3 329

02 HPLCvid
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33 florfenicol-amine
331 florfenicol | ( 2
) 1 5 o)
300
332 30,60 120
333 32
334
florfenicol ( )
= HA X x 100
florfenicol
34 florfenicol
FFA
Class-L.C software (Shimadzu, Japan)
FFA Linear least squares

equations  Standard curve
FFA (ppm) = peak report area - y

x chromatogram



	บทที่ 3 วิธีดำเนินการวิจัย
	อุปกรณ์และเครื่องมือที่ใชํในงานวิจัย
	วิธีดำเนินการวิจัย


