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ABSTRACT

Industrial advancement has resulted in food culture developmentfollowed by
increase in seafood consumption and large-scale seafood farming, which has
accompanied by diseases in fishes remarkably increasing every year. As a
way of prevention and cure for bacterial diseases in fishes, the antibiotic
OTC(Oxytetracycline) for sea creatures is widely in use. The problem is OTC
1s being overused to an extent that negative aspects are being reported. In
view of this, this study conducted a research with regard to aspects of
remnants on olive flouder’s skin, liver and muscle through dipping treatment
and oral feeding of OTC and analyzed the results with Bioassy and HPLC
quantitative analyses. Dipping treatment was carried out once with 25
mg/ton/hour, and oral treatmentwith 62.5mg/kg body weight/7 day, both of
which results underwent Bioassy analysis. The dipping group reacted only on
the skin right after dipping, while the oral feeding group responded on the
skin for 77" days after feeding and on the muscle for 14™ days. HPLC
quantitative analysis found the dipping group had remnants on the 37t day
on the skin after dipping and on the 13" day on the liver; and there were no
remnants on the muscle even right after dipping. The oral feeding group was
found to have high concentration (1.07 mg/kg) of remnant on the skin even
on the 77" day; 0.56 mg/kg on the liver even a small amount of it; and no
remnant on the muscle on the 42”dday. To sum up the results from these
analyses, it will not be harmful to our body to observe the OTC withdrawal
period of 40 days with the muscle because OTC will hardly remain on it,
while it is inappropriate to use the skin and the liver for broth after eating
the live olive flouder for sashimi as they contain several times higher
remnant quantity than on the muscle. Previous studies, however, have
reported the concentration of remnants gradually decreases with heating, so it

1s likely to lessen depending on cooking temperature.
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Table 1. Systematic assumption antibacterial material by microbiological method

B. cereus B. subtilis  B. megaterium B. stearothermophilus = -, o 4 5=
(AM #8) (AM #5) (MH) (AM 42) 5 As
iy + + + Tetracycline 7]
- + 4 4 Macrolide |
_ + o ++ Penicillin 7]
= 1 + - Aminoglycoside |
| 4 + Polyether |
1 & + + Peptide |
& 1 - - Chloramphenicol
+ 3 + + Novobiocin
— - + = A 1A
-g-
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3 go} sRI|YelARE #H3} T F 10 g& AFESEATE IF, 1F 259 A
852 27 50 ml Conical tubed FH3 1% EDTA&A 10 m¢, 10%
Trichlroroacetic acid(TCA)& < 10 mtE 7tste] @72 2%7F w23t gir}, o
H-S 4000 rppme = 3EZF AT F A5 AE 2 50 m¢ Conical tubeell # 3t
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_—

S
o
i

X713, fE9L2 oA AgetdlA w57IE AXRAIZTH A E Aol
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homogenized sarmple in 50md tube

- Homogenize with 10m¢ of 1% EDTA,
10ml of 10% TCA for Z2min

- Centrifuse at 4,000rpm for 3min

- Move the wupper layer in another
Oml tube

- Homogenize with 10m¢ of 1% EDTA,
10m¢ of 10% TCA for Z2min

- Centrifuse at 4,500rpm for 10min

Solid residue Water phase

(discard) (First upper layer + Second upper layer)

- Centrifuse at 4,500rpm for 15min

- Move the wupper layer in another
Oml tube

Water phase
- Activate Sep—pak Cis cartridge :

Wash with 20m¢ of methanol, 10m¢ of
D.W. and 10m¢ of 5% EDTA

Load Activated Sep—pak Cis cartridge

Wash with 40m¢ of D.W.
Elute with 40m¢ of methanol

Fraction

- Evaporate the eluate at 40C water
bath to dryness
- Resissolve the residue with mobile

phase 2m{

- Filter through 0.45um membrane filter

HPLC Analysis

Fig. 1. Extraction procedure of oxytetracycline from the skin, the muscle, the

liver of olive flounder.
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3-2-3. HPLC #41=7

HPLC(SHISEIDO, JAPAN)®] 7]7]&41%712 Table. 2014 vEpdHuLe} 2}
= column< 4.6 x 250 mm i.d.(Cig. 5um, SHISEIDO), ©] &4 0.01M Oxalic acid,
Acetonitrille Methanol& 9 : 2 : 19 H| &2 &3 column =%+ 35T, Flow rate™

1 ml/min, UV detector 332 360 nm, Injection volume 50 ¢, Run time< 10

min® 2 33

_12_
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Table 2. HPLC instrument and analysis conditions for oxytetracycline

Instrument

Column

Mobile phase

SHISEIDO, NANOSPACE SI-2

46 x 250mn i.d.(Cig 5um, SHISEDO)

0.0IM Oxalic acid-Acetonitrille-Methanol
(100 = 200 : 900, v/v/v)

Column temperture 35T
Flow rate 1m¢/min
UV Detector 360nm
Injection volume 5040
Run time 10min
- 13 -
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Fig. 2. Decision of Bioassay method in each strain inoculated medium.
A, Positive reaction in B. megaterium ; B, Negative reaction in B. megaterium ;
C, Positive reaction in B. subtilis ; D, Negative reaction in B. subtilis ;
E, Positive reaction in B. cereus ; F, Negative reaction in B. cereus ;
G, Positive reaction in B stearothermopfillus ; H, Negative reaction in B stearothermophillus
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Table 3. Residual oxytetracycline detected by Bioassay after oxytetracycline dipping

administration(25mg/ton/1 hour) in skin, muscle of olive flounder

B sardferghillls B. megaterium B. subtilis B. cereus
Day after Screening test  Screening test  Screening test  Screening test

administration Skin Muscle Skin  Muscle Skin  Muscle  Skin  Muscle
direct direct direct direct direct direct direct direct

0 + 5 - . - - - -

18 - - - - - - - -

24 - - - - - - - -

36 - = - - - - - -

42 - - - - - - - -

54 - - - - - - - -

_17_
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Table 4. Residual oxytetracycline detected by Bioassay after oxytetracycline
oral feeding administration(62.5mg’kg body weight/7 days) in skin, muscle of olive flounder

B sardtenghills B. megaterium

B. subtilis

B. cereus

Day after Screening test  Screening test  Screening test  Screening test

administration ~ Skin  Muscle Skin  Muscle Skin  Muscle  Skin  Muscle

direct direct direct direct direct direct direct direct
1 + + + + + + + +
2 + + + + + + + +
3 + + + + + + + +
4 + + + - + - + +
5 + * + - + - + +
6 + + + - + - + +
7 + - + - + - + +
14 + - - - - - + +
21 + 5 & = = - + =
28 + - S - - - * N
35 x % 3 & = - + -
42 t - - o r - - -
49 t - - - - k. - -
56 t P = - & F - -
63 t - = - - - - -
70 t - - - - - - -
77 t - - - - - - -

~ 19 -
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OTC %TE&9S 01, 1.0 mg/2 9 TEZ gAste] HPLCE EAsd &
Retention time< 5.08 #(Fig. 3.)2. % ZAIE QA %o WE peak WA HE o]

43tel TEFHNE FATF A OTC 9 ' 0992 F5d DAHAE>
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16 -- 2009-01-30-002-1
14
12}
10}
2 8
— &)
[t
6 L
4
2
0
-2
0 1 2 3 4 5 7 8 9 10
[ min]
Data 2009-01-30-002 09/01/30 14:10:35
Sample name OTC & & A& (20094)
Column SHISEDO SEP-PAK C18 MG
M. Phase 0.01 OXALIC ACID:ACN:METHANOL=9:2:1
Detector UV DETECTOR
Operator NE A
PKNO NAME TIME MARK AREA HEIGHT NT
1 oTC 5.08 44430.07 5796.44 103¢
Total 44430.07 5796.44

Fig. 3. Chromatogram of 1.0 ppm standard solution.
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Table 5. Spiked Recovery in Muscle

Recovery (%)
Spiked concentration
Sample
(mg/ kg) OTC
(Mean * SD, n=b)
Dipping Group 1.0 80.73 + 13.34
Oral feeding Group 1.0 76.71 £ 5.33
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Fig. 5. Plasma concentration of oxytetracycline in olive flounder afer dipping
with concentration of 25ppm for 1 hour.
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Fig. 6. Plasma concentration of oxytetracycline in olive flounder afer oral
feeding with concentration of 62.5mg/kg body weight/7 days.
Skin, —€@— ; Muscle, —ll— ; Liver, —A—
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