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Industrial advancements have resulted in food culture development, followed by increased seafood
consumption and large-scale seafood farming, which has been accompanied by an increased preva-
lence of fish disease. The antibiotic oxytetracycline (OTC) is commonly used to prevent and treat bac-
terial diseases in fish. However, overuse of OTC had led to negative aspects. In view of this, we con-
ducted a research with regard to aspects of remnants on olive flounder skin, liver, and muscle
through dipping treatment and oral feeding of OTC and analyzed the results with bioassay and HPLC
quantitative analyses. The dipping treatment was carried out once with 25 g/ton/hr of OTC, and the
oral treatment with 62.5 mg/kg body weight/7 days. The results underwent a bioassay 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. In the dipping group, the HPLC
quantitative analysis revealed remnants in the skin on the 37th day and on the 13th day in the liver
group. No remnants were found in the muscle, even immediately after dipping. In the oral feeding
group, there was a high concentration (1.07 mg/kg) of remnant in the skin, even on the 77th day.
0.56 mg/kg in the liver, even a small amount, and no remnant in the muscle on the 42nd day. To
sum up, the results suggest that 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. When using olive flounder
for sashimi, the skin and liver should not be used for broth, as the quantity of OTC residue is several
times higher than that found in muscle. As previous studies reported that the concentration of rem-
nants gradually decreased with heating, so it was likely to lessen, depending on the cooking

temperature.
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Table 1. Systematic assumption antibacterial material by microbiological method

B. cereus (AM #8) B. subtilis (AM #5)

B. megaterium (MH)

B. stearoth hil .
Stearotmermopius Estimated substance

(AM #2)

T+ + + + Tetracycline

- + ++ + Macroide

- + + ++ Penicillin

- + + - Aminoglycoside

- - + Polyether

- - + + Peptide

- - t - Chloramphenicol

+ - + + Novobiocin

- - + - Sulfanilamides
AdE Hae AHA oH2 A8 311}3] Zy7+ 15 ¥ A 88| 2o} SRI| Yo =
NPT writh 2EJErto] Al A Y2310 ng)E ©f @A} & F F 10 g ARSI A, T, 28 eSS
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column 4.6x250 mm i.d. (Cs, 5 um,
0.01 M Oxalic acid, Acetonitrille,

Table 2. HPLC instrument and analysis conditions for oxy-
tetracycline

SHISEIDO, NANOSPACE SI-2

4,6x250mm i.d.(Cis, 5 um, SHISEDO)

0.01 M Oxalic acid-Acetonitrille-
Methanol (100:200:900, v/v/v)

Instrument
Column
Mobile phase

Column temperture 35T
Flow rate 1 ml/min
UV Detector 360 nm
Injection volume 50 ul
Run time 10 min
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Homogenized sample in 50ml tube
+ Homogenize with 10ml of 1% EDTA, 10ml of 10% TCA for Zmin.
+ Centrifuse at 4,000 rpm for 3min.
+ Move the upper layer in another 50ml tube.
* Homogenize with 10ml of 1% EDTA, 10ml of 10% TCA for 2min.
+  Centrifuse at 4,500 rpm for 10min.
. . Water phase
Solid residue (First upper layer + Second upper layer)
(discard)
+ Centrifuse at 4,500 rpm for 15min.
+  Move the upper layer in another 50ml tube.
Water phase
+ Activate Sep-pak C,3 cartridge :
*  Wash with 20ml of methanol, 10ml of D.W. and 10ml of 5% EDTA.
Load Activated Sep-pak C,; cartridge
*  Wash with 40ml of D.W.
+  Elute with 40ml of methanol.
Fraction
+ Evaporate the eluate at 40°C water bath to dryness.
* Resissolve the residue with mobile phase 2ml.
+ Filter through 0.45 pm membrane filter.
HPLC Analysis
Fig. 1. Extraction procedure of oxytetracycline from the skin, the muscle, the liver of olive flounder.
Methanol 2 9216 ¥l &2 £¢, column& =+ 35T, Flow o2 843t4 01, 1.0 ppm9 TEZ 3ta] FE O peak W3
rate= 1 ml/min, UV detector %2 360 nm, Injection vol- H & o] &3lo] TFFMS YT AR g 3¢&2
ume< 50 pl, Run time2 10 min® & 3}¢ith. 59 1.0 ppm FEZ spikingdte] A& OTC F24H
zz u] d A s & 2 0] =] Ezl}\{ﬂ
AN A 9 55g BAY uet F AA g %, HPLCY FY3td ZEIMF
S B WS JA Zoldt & = o] WA
E22605 OTCHA O = Q89 Do} WBeE & Retention time-S ®| 13} A4 3 ¥, 3T peak WA
A Ggmajf BANEANTEE e mzgde quANTIAN AU 552 79 F
S 100 ppme] B2 A& ZAHAL o] §UL o 54 /

Table. 3. Residual oxytetracycline detected by Bioassay after oxytetracycline dipping administration (25 mg/ton/1 hr) in skin, muscle

of olive flounder

B. stearothemophillus

B. megaterium

B. subtilis B. cereus

Day after
administration

Screening test
Skin
direct

Screening
Skin
direct

Muscle
direct

test

Muscle
direct

Screening test
Skin
direct

Screening test
Skin
direct

Muscle
direct

Muscle
direct

+ - -
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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, Positve 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. stearothermophillus ; H, Negative reaction in B. stearothermophillus.
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Table 4. Residual oxytetracycline detected by Bioassay after oxytetracycline oral feeding administration (62.5 mg/kg body weight/7

days) in skin, muscle of olive flounder

B. stearothemophillus 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 + + + + + + + +
1 + + + + + + + +
2 + + + + + + + +
3 + + + - + - + +
4 + + + - + - + +
5 + + + - + - + +
6 + + £ - + - + +
7 + - + - + - + +
14 + - - - . - + +
21 + - - - - _ n +
28 + - - - - _ n +
35 + - - B _ : + :
42 + - - - - - - -
49 + - - - - - - -
56 + - - - - - - -
63 + - - - - - - -
70 * - - - - - - -
77 + - - - - - - -
o] BolA gt H RN E ATFEASE 5YANA ¥4 Table 5. Spiked recovery in muscle
< Bo|trt 6GARE dYH S HAF, AT FAT 7LA7L Spiked Recovery (%)
A oA Boltt U A FH whgo] HolA gttt B. Sample concentration oTC
cereus BHAAE ATFAFT 1A TE AT 2 ZKAA (mg/kg) (Mean + SD, n=5)
Y4E BEYY. 25 E AFFAT 749A5H AL S Dippiing group 1 80.73+13.34
Bl & 21YAHE Hh&o] Ro|x gttt FRoA = AT Oral feeding group 1 76.71£5.33
RoF UYAT FHE Rl ULARE P4 B
2F, AFEAT YA P4 S Bolth 28U a7 2AA
HF 20 o]z oo
Agol Holx] FS5im. OTCE & 159 25 ¢ $52 WA 143 &8 F A7
= o N
Hatsn 7] 7ol mE i, 4, 19| FEWSE Fg 39 YER T
= =24 HJAME kLAF (5] mg/kg«] ETE HOl I &Aoo
T o o] woe 5 o EHLATE HOT HAF UIARNEE 016 mg/kgO 2
EEEAS 3] 43| . . —
o SEEAE AL LOmg/IA BEE AT oialne OTC 459471202 my/kg) o132 24513
B3R 1:“:““0“ fime 508 &% & ”j"j*} 5F o 483 SAANHE FE AEBA 50005
= Z =S¢] FEEZAE FA el - = o - -
T peak 4T Jfg"f ;1 A A gngm wHdn. adAAE 44 AEEY 4EA
OTC & 09mem YT AUAE0I0E HHHAT woojz w9 AL $43F 009 mg/kgdl 5
g 24 £E 0o ¥ ASH0R ZAFL woltt 4URd A2
ANz 3 J44L OTCY EFL9S JH9 289 F52 025 mg/kg7tA Holthrt At Haste] 59 FEH =
10 mg/kgel SEE spikingate] 24 A£T Wel w018 mg/kgO.2 oA TN OTC 4538712 o3z 5%

A g3 & HPLCE =43 Ao]n Table 5904 9 #o]
AT H 8043%, AT FATFE B 7671% 3¢
< 24T

54919}11], 9}:‘91‘ e 1901’7]1‘!‘}3 — O _;‘7]- 74%&7:“ ) —LO] O]'i
TEH A

AFFAT £425

OTCE oAF kg@ 625 mg9] &< AR EFAA 79
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A g EAA = FEAE T R 48 A
ol X5t B. stearothermophillus 3 FHo A ¥ & BHI 5
t EE A3 Hao A 2407 ZAHUY ATEATF

RH, B. megaterium %3 ¥} B. subtilis BHANM AF o &
79, B.eereus WRN A AT Fol T BAANA FHE
Atk L&A M= B. stearothermophillus 3 2| A 7 T4
< 6UA, B. megaterium 3R B. subtilis BRANA BT F
T 497, B. cereus WRAA AT T F 4R A&
BT Jung (2008)& YA o OTCE A% kg & 100 mgo 2
13] A Fodste] A7HA Ao WE B cereus ¥ HA A 9| 7HE
< AR EY AT Fo T 209A o o dA gHEo] A
Eo] B & OTCY FoF#H AT Foste i 72t o
EAT B AN E 6Y A5 ZF/09 Aok AT
HPLCe o AZFEA Z2#4E Bd IJF&2 289 10
ppm? FEZE Spikingdte B 77%~81%< I F&S B
=8 o= Kim (2006)9] dFolA &5 OTCE £ 2433
22 FEE Spikingd B &(oF 80%)F A9 2L #HeE
ZAE A, S AT E TR A & H2 FET}
051 mg/kgol AL Mk ZHadte] & F 24U OTCY 2
F3871E4(02 mg/kg) ©I3tE ZAF HAUIL F& T 48Y 0]
AU ok AE3A 5 E(0.05 mg/kg)ol 3t 2 S AT &5
AAMe & AEHE AZIA TR FAHHNCH
AAE kS AT FE7} 009 mg/kgOE ZHE F HA 3
7}0}‘47} S F 49 HIFE 025 mg/kgo & SHH
= xﬁ} 7“‘0}71 A A3t ‘v’wk% = 5°WH o] OTCY) Z]'Tr°1%

f

5]91‘3} ﬁ?f‘ﬁ?"ﬂ’ﬂ J]-rOHH«l oTC
(5] ‘roq T 10]“HTE1 3.28 mg/kg«] =2
FEE SAHN e dA Fasty] AlFste] nd & 1
oA M ARl YR AFFRLL AT Fo
T 779AE 1.07 mg/kgd BEE ZAHAT. ZFAAE
AT 5o F 19400 083 mg/kg®] F=E B ¥ HA 4
a7 AlAske] 7 Fof 3 14 Aol OTCY 27518714
ol3tel 013 mg/kgel FE7F SAHANCH AT Fof F £2d
Ao AEAAFE ostz FAHHINL, AAXE 4T Fo9
F 1949 F57F 191 mg/kg®E A H F HAA 724
NAI AT Ed B 21UA o] OTCY #5872 o3}
1 017 mg/kg®] =7t ZAHNOH AFFELA B+ F
of & 774A = 006 mg/kg?l =7 FHHAT. PI¥ =
2 kol A 3 HPLCE ©] &3 74“%@1‘?:1{}9] A5 H
we & o fEA T ARAR OJ F F&4AF B. stear-
othermophillus 3 o] A 5t OobH At ol o FFEH
A= 051 mg/kgel AL, 73 O:H" A FA R B¢ B
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