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Abstract

Feed medicated with the antibiotics, oxytetracycline (OTC) is commonly administered
for the treatment of systemic bacterial infections in aquaculture in black tiger shrimp (Penacus
monodon ) culture. Use of antibiotics for such purpose needs careful evaluation in order to
determine the effect and effciency of drug usage and safety of consumers. This experiment was
conducted to study 1) the leaching and loss of OTC from pelleted shrimp feed, 2) the acceptance of
OTC-medicated feed by black tiger shrimp, 3) the residues of OTC in black tiger shrimp cultured in
cement tanks and earthen ponds and 4) the residues of OTC in seawater and sediments of earthen
shrimp ponds. Commercial pelleted shrimp feed No. 4 and 5 which are normally used for 7.0-12.0
and 12.0-20.0 g shrimp were used in the study. Medication was by coating the pelleted feed with an
OTC solution at the rate of 5 g/kg of feed and then spraying the feed with fish oil. The

concentrations of OTC in feed, shrimp, seawater and sediment were analyzed using HPLC.

After submerging feed No. 4 and 5 at salinities of 0, 15, 30 and 40 ppt for durations of
30, 60, 120 and 180 min, leaching of OTC from feed varied with salinities and duration of soaking.
Both feeds hal—d the least leaching at 30 min in O ppt water and the highest leaching at 180 min in 40
ppt seawater. Leaching of OTC from feed No. 4 was 2 times greater and faster than No. 5. The No.
5 feed had less surface area/volume and density than feed No. 4. The leaching ranged from 40-95%
and 20-50% for feed No. 4 and 5, respectively. The main loss of OTC was from the process of
mixing the drug onto the feed. Losses amounted to more than 35 and 60 % of initial concentrations
of OTC (5,000 ppm) for feed No. 4 and 5, respectively. The study on feed acceptance by 3 month
old black tiger shrimp (average weight of 17.54 1 0.04 g/shrimp) to OTC-medicated feed resulted in
an average feed intake (g/day/shrimp) of 0.40 % 0.010 for shrimp fed with OTC-medicated feed and
0.45 % 0.008 for shrimp fed normal feed. Feed intake of shrimp ed with OTC-medicated feed was

7.74% lower (P<0.05) than those fed with normal feed, but feed intake of both groups of shrimp was
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60% of the amount of feed given. However, the average daily growth rate of shrimp fed with OTC-
medicated feed was not difference (P20.05) from that of shrimp fed regular feed. This lack of

difference probably was due to the short period (7 days} of the experiment.

The OTC concentrations in the hepatopancreas of the shrimp form earthen ponds and
cement tanks during the medication period were 2-3 times higher than those in the other tissues in
both culturing conditions. The highest average concentrations in this tissue were 34.238 * 4.370
and 37.746 £ 3.008 ppm in shrimp reared in carthen ponds and cement tanks, respectively. The
lowest concentrations of OTC (ppm) were in total body mass and integument of the shrimp from
carthen ponds (10.562 7 2.431) and cement tanks (9.920 & 0.058). The OTC concentrations in all
tissues rapidly decreased after the medication period to less than detection limit at 15 and 18 days
for shrimps kept in earthen ponds and cement tanks, respectively. The fastest elimination of OTC
residues occurred in the hepatopancreas of the shrimp from both culturing conditions. The statistical
analysis of half-life (t ,) of OTC of different tissues in the same culturing condition showed that
there was no significant difference (P=0.05) among tissues. However, the half-life of OTC in
integument, hepatopancreas and total body mass between the two different culturing conditions was
significantly different (P<0.05). The concentration of OTC in both seawater and sediment in shrimp
ponds during medication gradually increased, especially in the sediment with the peak
concentrations of 0.585 & 0.127 and 2.156 1 0.388 ppm, respectively. After medication, OTC
concentrations were not detected in seawater at day 10 when the OTC concentrations in sediment
were still high (1.098 = 0.098 ppm). The average half-life of OTC in seawater and sediment was
1.93 & 0.59 and 13.57 L 1.88 days, respectively. The results indicate that OTC may be very
persistent in the sediment and that the disappearance of OTC is faster in seawater than in sediment

(P<0.05).

The results of this study suggest that the efficacy of OTC in black tiger shrimp culture
will depend upon the methods of drug administration, water salinity and duration of feed in the
water. More importantly, drug residues both in the shrimp and surrounding environment due to

improper drug usage could be detrimental to consumer health.

(6)



