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Abstract—The synthesized of chloramphenicol – MIP 
(molecularly imprinted polymer) has been developed in many 
ways and many purposes. The purpose of this research was to 
compare the methods used for extracting chloramphenicol from 
its molecularly imprinted polymer (MIP) by calculating the 
percent of extraction in various ratio of template to monomer 
using chloroform as porogen. The result showed that the batch 
methods given a higher percent of extraction compared to the 
traditional methods  
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I. INTRODUCTION  

Molecularly imprinted polymer (MIP) has been developed 
in many ways. It can be used as adsorbent as in this research 
for separating and pre-concentrating, it also can be used to 
analyze a target substance used as template, or as removal an 
unwanted target substance from any environment [1] 

In this research, chloramphenicol as a target substance, 
also used as a template and be reacted with a certain monomer 
(methacrylic acid / MAA) and crosslinker (ethylene glycol 
dimethacrylate/ EGDMA) using chloroform as porogen.  

The chloramphenicol should be extracted from the 
polymer to form cavities in the polymer which is selective 
only for chloramphenicol. The higher the percent of 
extraction, the more cavities will be appeared and it will affect 
the adsorption capacity of the MIP toward the 
chloramphenicol in analit. According to Lorenzo, et al. the 
method used in the extraction process will affect the formation 
of cavities on the polymer and also the quality of the MIP itself 
[2] 

II. MATTER 

A. Molecularly Imprinted Polymer (MIP) 

Molecularly Imprinted Polymer (MIP) is a specific 
polymer which can be used as separating, selecting, 
concentrating, or removing a target substance used as its 
template. 

The concept of MIP is based on lock and key concept as 
described in Figure 2.1. In Figure 2.1, A:  a key mixed with its 
building block; B: the building block and the key interact each 
other; C: the complex within the building block and 
rearrangement to set the position of the building block around 
the key; D:  the key release from the building block, left 
cavities that suitable only for the original key 

 
Fig. 1. The Concept of lock and key [3] 

B. Synthesized of the polymer and the formation of MIP 

There are many methods for synthesizing the MIP. The 
most common used was bulking and precipitation method. In 
this research bulking method was used as it need less solvent 
than the other method. [4] Chloramphenicol as template was 
reacted with metacrylic acid in various ratios, i.e: 1:3, 1:4, and 
1:5 in chloroform as porogen to form non imprinted polymer 
(NIP). The chloramphenicol was then be extracted using 
acetic acid 15% in methanol to form the molecularly imprinted 
polymer (MIP) [5] 
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C. Method of extraction  

In this research, two method of extraction were used. The 
traditional or soxhlet extraction method and the batch method. 

III. METHODS 

A. Chemical and instrument 

Chemicals: 
Chloramphenicol (Sigma Aldrich), methacrylic acid 

(MAA) (Sigma Aldrich), ethylene glycol dimethacrylate 
(EGDMA) (Sigma Aldrich), chloroform (Merck), 
methanol for chromatography (Merck), acetic acid 
(Merck), Nitrogen gas (HP), benzoil peroxide (BPO) 
(Merck), aquabidest 

 
Instrument: 
 High performance liquid chromatography (HPLC) 

B. Method 

 Chloramphenicol (CAP) was mixed with MAA in ratio 
(1:3, 1:4, and 1:5) in 30 mL of chloroform then left for 
10 minutes. 

 EGDMA as crosslinker was added so that the amount 
of EGDMA was 5x the amount of MAA in mole  

 The mixture was stirred carefully then the nitrogen gas 
was added for 10 minutes to remove the oxygen. After 
that the initiator BPO was added and the vessel was 
directly close tightly 

 The mixture was heated for one hour until the first 
suspension was formed. The result was cooled and the 
precipitated was washed with the porogen, filtered, and 
dried (powder). This is the NIP (non-imprinted 
polymer) product. 

 The NIP then was weighed 0.05 gram then extracted 
with 15% acetic acid in 100% of methanol for 5 hours. 

 The extraction result was filtered and washed three 
times until no chloramphenicol was detected by HPLC 
or until the amount of chloramphenicol on the filtrate 
remains the same.  

 The percent of extraction (leaching process) was 
calculated using formulas: 

(Total mass of cap extracted/mass of CAP trapped) x 
(mass of polymer/mass of adsorben) x 100% 

IV. RESULT AND DISCUSSION 

Table 1 shows the calculation result of the extraction 
percentage of both method for each ratio of template: 
monomer. 

TABLE I.  PERCENT OF EXTRACTION OF CHLORAMPHENICOL 

Ratio of T / M 
Extraction 

(%) 

 P 1:3 (B)        70,03    

 P 1:4(B)       65,93 

 P 1:5 (B)       48,65 

 P 1:3 (S)                     

       20,50 

 P 1:4 (S)        29,54 

 P 1:5 (S)        25,31 
 

TABLE II.  SHOWS THE BAR DIAGRAM OF TABLE 1 

 
Fig. 2. The batch extraction method comparing with traditionally method 

The result shown that batch method gives better extraction 
than the traditional method. It is because in batch method the 
sample and the extractor can be touched directly than in the 
other method. It is also shown that the ratio of 
chloramphenicol to MAA 1: 3 gives the best result but it needs 
further research. 

V. CONCLUSION 

The leaching process of chloramphenicol using batch 
method gives better result in average compare to the 
traditional method (Soxhlet). 

The best result was reach by chloramphenicol: MAA = 1:3 
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