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Abstract : In spite of its potential toxicity, chloramphenicol at its therapeutic dose is used [f)the
treatment of various infections in human. Since chloramphenicol is used as a preservative in food
producing animals and animal feed products, many countries have made a strict regulation to
control the reflual content of chloramphenicol in meat, including shrimp meat (Penaeus
monodon). The aim of this study was to develop a method for the detection of chloramphenicol in
shrimp meat at the part per billion (ppb) level. The shrimp meat was homogenized in saline buffer,
extracted using chloroform, evaporated and then reconstituted in the mob{g} phase. The resulting
solution was injected onto an HPLC-C,g column and detected at 265 nm. A mixture of methanol:
water (30:70, v/v) was used as a mobile phase. A linear curve of the standard solution ranging
between 0.10 and 1.0 u@] was constructed. The overall recovery of analyte was found to be
8277 (% 3.17%). The limit of quantitation (LOQ) and the limit of detection (LOD) of
chloramphenicol were 0.28 ng per g of shrimp (0.28 ppb) and 0.09 ppb, respectively.
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Chloramphenicol is a broad spectrum antibiotic that was first isolated gom
Streptomyces venezuelae and it has very effective antibacterial properties, which
interferes witlggprotein synthesis of many gram-negative and gram-positive bacteria.
Miscellaneous toxic effects are due to the dichloride carbon alpha to the carbonyl group.
This carbon readily undergoes substitution with nucleophiles such as those found on
proteins as seen in the Figure 1.
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Figure 1. Structure of Chloramphenicol

The main potential human toxicity is depression of red blood cell production in
bone marrow leading to aplastic anemia (Neuhaus er al., 2002). Because of the
unpredictable effects of dose on different patient populations, many country regulations
prohibit its use in food producing animals and animal feed products.

Analytical methods for assaying chloramphenicol in shrimp have been available
for a number of years, using many methods. The Gas Chromatography (GC) - Electron
Capture Detector (ECD) method has an effective detection limit of 5 parts per billion
(ppb) and relies on chromatographic retention time for identification. Liquid
Chromatography (L.C) using ultra violet (UV) detection was also commonly used which
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gave detection and quantitation limits at 5 and 10 ppb respectively in aquaculture tissue.
The GC using mass spectrometry (MS) detection was used with detection limits at about
1 ppb. Liquid Chromatography (LC) using MS detection was also commonly used which
gave detection and quantitation limits at 0.08 and 0.3 ppb respectively. At least two
enzyme linked immunosorbent assay (ELISA) kits have recently been developed which
claim to be able to detect chloramphenicol in seafood tissue low ppb region, but the
results using these kits have not been published (Stuart, 2002). However modifications
and new methods should lower the detection limit to at or below 1 ppb.

A common approach to the analysis of chloramphenicol in seafood tissues was
first cleanup utilizing liquid/liquid extraction and solid phase extraction followed by
derivatization to form volatile derivatives, and analyzed by GC-ECD. The other method
was pulverized with dry ice, extracted with ethyl acetate, evaporated with N2, treated
with hexane/aqueous NaCl, extracted back into ethyl acetate, dissolved into methanol-
water after evaporation, and injected into an LC/MS. It showed that the preparation
sample was difficult and spent a lot of reagent. However, this study was done to develop
a simple method for the detection of chloramphenicol in shrimp meat at the part per
billion (ppb) level by High Performance Liquid Chromatography using UV detection.

MATERIAL AND METHODS
Reagents

Chloroform (pro analysis), Sodium diphosphat (pro analysis), disodium
phosphate (pro analysis), methanol (HPLC Grade), Water (aqua pro injection), and
Chloramphenicol (pharmaceutical grade).

Standard Solution

A chloramphenicol standard stock solution of 1,0 mg/mL was prepared by
dissolving 100 mg chloramphenicol in 100 mL of methanol. The working solution of 5
pg/mL was made by diluting a stock solution with methanol : water (30 : 70, v/v) as the
mobile phase.

HPLC Condition

High Performance Liquid Chromatography analyses were performed on a C18
Licrosorb column (100 x 2 mm i.d.) (E-Merck, USA) using an Hitachi series liquid
chromatograph equipped with a isocratic system. Mobile phase was methanol: water
(30:70; v/v). The flow rate was set at 1 mL/min and the injection volume was 20 pL.

Sample Preparation

Three hundred grams (300g) of headless, peeled and defrozen shrimp meat was
homogenized in saline buffer and extracted using chloroform. The extract dried with
waterbath at 4545°C and diluted into a sufficient volume using mobile phase.The extract
was then passed through a 0.2um membrane filter and ready for analysis.

RESULTS AND DISCUSSION
Sample Preparation:

A major goal for the method development in this study is to avoid using the labor
intensive and reagent-consuming procedures as in literatures. In current work, the shrimp
meat were destructed with saline buffer, followed by extraction the chloramphenicol with
chloroform, which is necessary for chromatographic separation. Thus, the extract was
evaporated and then reconstituted in mobile phase, before be taken for HPLC analysis.
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Method Performance
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Figure 2. Chromatograms of Chloramphenicol (1 pg/mL) in shrimp meat

Figuf)2 shows representative chloramphenicol in shrimp meat chromatograms. It
showed that the mobile phase methanol: water (30:70, v/v) was selected to achieve
maximum separation and sensitivity. Under these conditions the retention times values of
chloramphenicol was 18 minutes and detected at 265 nm (figure 3).
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Figure 3. Absorption spectrum of chloramphenicol from 200 - 280 nm

11 the traces can be well separated. It should also be noted that the chloramphenicol
peak wighth (at 10% above baseline) is still narrow.

reprcsentq"ve calibration curve from 3 replicate standards interday prepared in

mobile phase was Shown in Figure 4. Good linearity from 0.1 to 1.0 pg/mL with

correlation coefficient of R’= 0.9969 — 0.9983 was obtained.
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Figure 4. Calibration of three replicate chloramphenicol standard solution interday
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The analyte concentration in a typical matrix blank was determined by spiking
the chloramphenicol working solution (5pg/mL) into the matrix blank before sample
preparation. The determination was reported in Table 1.

Table 1. Accuracy and Precision Data of Chloramphenicol in Shrimp Meat
Replication Recovery (%)
84.4
82.8
86.7
826
80.9
79.2
82.77 %( £3.17%)

(=N I A PN S

It ranged from 79.2 foqe lowest level of recovery to 86.7 for the highest level.

According to the Symposium on Harmonization of Quality Assurance Systems
for Angjytical Laboratories in Budapest, Hungary, 4-5 November 1999, (Thompson,
2002), the detection limit as estimated in method development may not be identicgigin
concept or numerical value to one used to characterize a complete analytical method. It is
accordingly recommended that for method validation, the precision estimate used (S;)
should be based on at least 6 independent complete determinations of analyte
concentration in a typical matrix blank or low-level material, with no sensoring of zero or
negative resypg, and the approximate detection limit calculated as 3S,. The limit of
quantitation (LOQ) and the Limit of Detection (LOD) of chloramphenicol were 0.28 ng
per g of shrimp (0.28 ppb) and 0.09 ppb, respectively.

Confirmation

Chloramphenicol 1s identified by chromatographic retention time over the course
of the analysis sets in as many weeks, the retention times were predictable and consistent.
For all analyses, the retention time ranged from a high of 18.90 minute to a low of 18.35
minute.

CONCLUSIONS

The method presented here is economical of both time and material. It
simultaneously provides reliable determination and confirmation of chloramphenicol in
shrimp meat which is useful in a regulatory situation.
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