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ABSTRACT: The ability to detect the extent of the use of pesticides in products and crops has been improved by using
computers and networks. Hue chromatographic analysis of pesticide residues is an analytical method for detecting the
pesticides which is most widely used, with the devaluate technology. Liquid chromatography cannot directly give the
qualitative results of the unknown object by the chromatogram, and must be controlled by the known standard. Ion chroma-
tography has the advantages of rapid, sensitive, selective and simultaneous determination of multiple components. To further
investigate the role of the principle of Liquid chromatography, the analysis of factors affecting Pesticide Testing and Liquid
Chromatography in Pesticide Testing is carried out. This paper introduces the liquid chromatography, then studies the liquid
chromatography analysis of pesticiopment of codes residues before the use of the sample preparation technique and dis-
cussed the use of liquid chromatography for pesticide residue analysis. Finally, the paper analyzes the research results,
which show that computer-based meteorological chromatography analysis of pesticide residues has a very high accuracy,
and it can be practically used.
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1. Introduction

Since the middle of last century, a large range of chemical pesticides has been used, while promoting the growth of crops that
generated a lot of food safety issues. How to solve the problem of pesticide residues has been the issue for many people for
quite long. The agricultural development of the current security situation, is mainly based on the hue chromatography detection
method in quantitative analysis of pesticide residues. Liquid chromatography is a new instrument into the analysis since the
1950s, which is developed on the basis of column chromatography. It has easy operation, good separation and high sensitivity
and widely used in those relatively small molecular weight with easy gasification, thermal stability and strong pesticide residue
analysis and testing. The more common among them are the organic nitrogen and organic phosphorus pesticide chemical
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residue analysis. In recent years, with the deepening of the liquid chromatography method, and the emergence of other new
applications of capillary detector, pesticide residues can be detected with 80% by hue chromatography analysis method. In
recent years, with the hue chromatography-depth study and applied capillary column and other new detector, a high percent of
pesticide residues are detected by liquid chromatography analysis. Key performance liquid chromatography analysis of pesticide
residues fully extracts samples pesticide residues and remove impurities, and select the appropriate column for efficient separation,
use high sensitivity, and high selectivity of the detector to achieve accurate qualitative and quantitative determination. Sample
extraction for chromatographic analysis is a prerequisite for hue sample extraction method because the type of pesticide traits
varies. Organ phosphorus pesticides include phosphate esters, phosphoric acid, sulfur and copper, amides and phosphates.
Phosphorus has six categories, their polarity is very different, and they are different depending on the polarity of pesticides,
which use the appropriate solvent extraction.

According to the stationary phase is liquid or solid, Liquid chromatograph is divided into Liquid-Liquid chromatography (LLC)
and Liquid Chromatography (LSC). The modern liquid chromatograph is composed of a high pressure infusion pump, a sampling
system, a temperature control system, a chromatographic column, a detector and a signal recording system. Compared with the
classical liquid chromatography device, the device has the characteristics of high efficiency, rapid, sensitivity and so on.

The system is composed of a liquid storage device, a pump, a sampling device, a chromatographic column, a detector and a
recording instrument. The reservoir in the mobile phase, pass the high pressure pump into the system and the sample solution
by the injector into the mobile phase. The mobile phase was loaded with column (stationary phase), because all samples in
solution have different partition coefficients in two phases. When motion, after repeated allocation of the adsorption desorption
process, the components produce a bigger difference in speed, Through the detector, the sample is separated into individual
components in the outflow from the column, concentration is converted into electrical signals which is sent to the recorder, and
the data printed by HPLC in the form of maps are the main feed system, infusion system, separation system, detection system
and data processing system.

Column is the core liquid chromatography, which divides the packed column and capillary column hall into two categories,
although their separation capabilities vary widely, but they are relying on a variety of different polar stationary phase separation
of the pesticides group. Therefore, the operator should select the appropriate fixative. The results show that most of the organ
phosphorus pesticides have high boiling point compounds, and the high temperature is needed for the analysis, so it is a basic
feature of organic phosphorus pesticide analysis to select high temperature fixing solution. These high temperature fixed by the
polymer composition, and the heating temperature can be as high as 200 degrees Celsius to 250 degrees Celsius. In polarity, due
to the large difference of organic phosphorus pesticides, there is weak, medium and strong polarity, and so many factors need
to be considered in the choice of fixed liquid polarity, which generally follow the principle of similar phase dissolution.

2. Start of the Art

2.1 The Solid Phase Extraction Method
Solid Phase Extraction is a sample pretreatment technique developed from the middle of the 80s. It is developed from the
combination of liquid-solid extraction and liquid chromatography. It is mainly used for the separation, purification and enrichment
of samples. The main purpose is to reduce the sample matrix interference and improve the detection sensitivity.

SPE technology is based on the theory of liquid-solid chromatography. Using selective adsorption and selective elution
methods of the separate and purification samples, it is a physical extraction process including liquid phase and solid phase. It
can also be regarded as a simple chromatographic process.

SPE was used to separate the principle of selective adsorption and selective elution. The common methods of the liquid sample
solution is through the adsorbent, which retain the material being measured, and then select the appropriate solvent strength
rushed to impurities, and then use a small amount of solvent elution rapidly measured substance, to achieve rapid separation
and purification and enrichment purposes. The impurities can also be selectively adsorbed, which can be used for measuring the
material flow out of the material, or simultaneously adsorb the impurities and the measured substance.

Solid Phase Extraction (SPE), is a more extensive and relatively mature sample pre-treatment technique, where the principle of
SPE is used with some solid adsorbent to adsorption in liquid samples. It can make the samples of other mixed material separated,
and then after elution sample adsorption, the realization of the complete separation of the target compounds and other sub
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stances happen[1]. As the current application is widely used as a sample pretreatment technique, the processing technology
can effectively target compounds and interference from and the recovery rate with high repeatability is possible [2]. In addition,
more kinds of SPE column packing, according to the differences of target compounds adsorption principle, SPE column packing
division is phase two. The positive phase fillers include active carbon, silica gel and diatomite, and reversed phase packing
including C18 and ion exchange ceiling is attached to the resin and so on. The gas chromatograph is shown in Figure 1.

Gel permeation chromatography has also been widely used for satiric exclusion chromatography. Gel permeation chromatography
is used to find the difference between the molecular size of the sample caused by the in gel retention time of this principle and
to achieve the separation of the target compounds. Gel permeation chromatography is mainly used to remove the mixture of high
molecular weight in the sample, which is more significant in the separation and purification of the sample with a large amount of
fat pigment. Compared to SPE method, the method is complete and real indication of the most suitable for the determination of
sulfur by the fixed carbon sulfur analyzer as shown in Figure 1.

Figure 1. Gas chromatograph

Figure 2. Gel permeation chromatograph

Even if the size is different, two types of the entire exclusion of the molecules, cannot be separated. The molecules that are
smaller in diameter than the diameter of the gel can enter the pores of the gel. If the two molecules enter the gel pores, even if they
are different in size, the separation effect will not be good. Therefore, a certain molecular sieve has a certain range of use. In
summary, there are three kinds in gel chromatography, one is the small molecules that can enter the molecular sieve pores in all;
another is not completely in any large molecule, into the gel pore; the last one is the molecular size, and diameter of the inner pore
can enter the gel in the size of the corresponding part. Large medium and small molecules are relatively easy to separate from
each other, but the molecules outside the range of each gel are difficult to separate without changing the gel type. The different
molecular gel beds belong to the various molecular gel separation range in distribution in is different: only large

2.2 Gel Permeation Chromatography
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molecules enter into larger, and smaller molecules can enter more gel particles. Such molecules in the gel bed moving distance is
larger than the distance of smaller molecules. The larger molecules are first passed through the gel bed and the smaller molecules
are separated by a gel bed, so the molecular weight of the material can be separated by the molecular sieve. In addition, the gel
itself has a three-dimensional network structure. Large molecules lie in the pores of the network structure when the resistance
is large, and small molecules enter through the smaller resistance. The molecular weight of a variety of ingredients in the gel bed,
in accordance with the size of the molecular weight, get the gel performance of molecular sieve effect.

2.3 Supercritical Fluid Extraction
Supercritical fluid extraction is one of the most advanced physical extraction technologies in the world, (SFE ) [3]. At low
temperature, increasing the pressure of the gas, the gas will turn into liquid, when the pressure increases, the liquid volume
increases, there is a critical temperature for a specific substance (Tc) and critical pressure (Pc). If the temperature is higher than
the critical temperature and pressure, the material will become liquid or the gas, which is called the critical point. Within the range
of the critical point, the state of matter is between the gas and the liquid, and the fluid within this range becomes supercritical
fluid (SF)[4]. A supercritical fluid has a strong penetration force similar to that of a gas and is similar to a larger density and
solubility of a liquid, having good solvent properties, and can be used as a solvent for the extraction and separation of
monomers[5].

The method of supercritical fluid extraction is a new and effective target compounds extraction and separation technology, due
to the super critical the fluid can act as an organic solvent, and the environmental pollution is relatively small, so in recent years
it has begun to get people for a wide range of applications [6]. One of the most commonly used supercritical fluid is CO2, because
CO2 is non-toxic, non flammable, the critical temperature is low, and does not pollute the sample and so on; so it is often used
in supercritical fluid to use. Compared with the traditional extraction and separation technology, the supercritical fluid extraction
method has the advantages of good selectivity, high extraction efficiency, fast operation and non-solvent residue.

2.4 Matrix Solid Phase Diffusion Method
Matrix solid phase diffusion method is the amount of solid matrix with  full of grinding, and mutually adsorbed stirring evenly
after generating a semi solid state material as the column packed, and combine with the mixture of different solubility principle,
and the use of effective organic solvent elution was carried out in order to achieve the purpose of separating a mixture of target.
It is the Matrix solid phase diffusion method[7]. The biggest advantage is the ability of sample preparation, extraction and
purification step to complete the operation and the method does n’t need the mixture by centrifugation, precipitation, pH
regulation and sample transfer operation.

3. Methodology

The method for analysis is by using an electron capture detector. The Electron capture detector a radioactive ionization detector
of an electron capture the isotope radioactive ionization principle to obtain those with negative electrons of the target analyses.
The trapped negative ions and the standard analysis of the positive ion with electron capture detector will be an electrical signal
output, to illustrate the objective analysis of pesticide residue exists in the matter. The chemical pesticide in common organic
chlorine and other negatively charged organic compounds are using electron capture detector for analysis and detection.

Flame luminosity detector was widely known as sulfur and phosphorus detector. The brightness of the flame detector is
producing the high temperature hydrogen flame for heating and burning to achieve the sulfur and phosphorus atoms of organic
compounds decomposition, and the formation of excited state molecules. When these packets are back to the ground state, they
generate certain wavelengths of light, and then they explain the objective analysis of pesticide residue which exists in the matter
[8]. Flame brightness detector is mainly used for the analysis and detection of pesticide residues in organic compounds
containing sulfur, phosphorus and other atoms.

Thermion detector was widely known as nitrogen phosphorus detector. Its principle is to use the flame of ordinary flame
ionization detector and alkali metal salt tablets, where a target analyze placed in alkali metal salt for ignition. The alkali metal salt
tablets while burning, decompose the evaporation of the above salt. At the time of flame burning with negatives of organic
matter such as nitrogen and phosphorus atoms, will accelerate the alkali metal salt, salt evaporation and decomposition. By this
can explain the objective analysis of pesticide residue exists in the matter [9]. Thermion detector is mainly used for detection and
analysis of organic compounds containing nitrogen, phosphorus and other pesticide residues of atoms[10].
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4. Results Analysis and Discussion

This example in Leaning Province, where the celery, pepper and bean sprouts are the more common three kinds. Vegetables as
an example, and taking the three kinds of vegetables commonly used as sample, the effect of the chemical pesticides such as the
methamidophos, ace hate, chlorpyrifos, profenofos and diazole phosphorus are studied by object detection, and using the gas
chromatographic method of pesticide residues detection. The results and theoretical calculation results between the contrast
and the gas chromatography in pesticide residue detection results of stability analysis shows that the two aspects of gas
chromatography in pesticide residue analysis in practical application leads to a comprehensive analysis.

Take a small amount the above examples of chemical pesticide liquid and liquid by ethyl acetate dilution treatment for analysis.
Then according to the concentration of the pesticide marked with pesticide residues in theoretical calculation and by gas phase
chromatographic methods of analysis was calculated. Detailed data is presented in table 1. (Note: data unit in mg / L), from the
result, the calculation is carried out. The test results have shown that the error is relatively small, which is presented with a full
description of the gas chromatography in pesticide residue analysis.

                             Name                      Methamidophos       Ace Bee poison Phosphorus  Three
      hate               bromide            phosphate

          Theoretical calculation 1.53       2.01      0.89                  0.73                    1.12
                        results

             Gas chromatographic 1.37       1.92      0.92                  0.86                    1.09
                detection results

Table 1. Comparison of the results of theoretical calculation and gas chromatography

For instance, the detection of chemical pesticides is divided into several groups. For each group of liquid to be measured using
gas chromatography for analysis and detection, record each set of test results of minimum value, maximum value and the
average value. Then according to the data calculated by gas chromatography in pesticide residue analysis of test results of
coefficient of variation and by the coefficient of variation on the detection results of stability are described. Detailed data is
presented in the Table 2 (Note: data unit in mg / L). From the table 2, the gas phase chromatography method was used to detect
the variation coefficient, and we can know that gas chromatography in pesticide residue analysis of test results is very stable.

               Name                Methamidophos          Ace hate          Bee poison         Phosphorus bromide      Three phosphate
      Maximum value                  1.58       2.03                 0.99 0.77 1.15

      Minimum value                  1.36       1.89                 0.92                          0.75                 1.12

      Average value                    1.45                       1.96                 0.95                          0.76                 1.13

      Coefficient of                     0.08                       0.102                 0.112                          0.103                 0.09
         variation

5. Conclusions

Pesticide residue problem has become an inpotant issue. In order to effectively control and solve the problem of pesticide
residues, we need to do a good job of pesticide residues detection analysis. Solid phase extraction is a commonly used method
for sample pre-treatment. Sample pre-treatment is a very important step in the analysis of pesticide residues. Sample pre-
treatment not only directly affects the final analysis results, but also affects the service life of the analytical instrument. The
improved method of sample pre-treatment, is simple, efficient and rapid analysis of pesticide residues goal. It has the characteristics
of high efficiency, high speed, convenience, high selectivity and so on. Gas chromatography is the most widely used analytical
method in the analysis of pesticide and drug residues. The combination of solid phase extraction and gas chromatography can

Table 2. Statistical analysis of the results of gas chromatography in the analysis of pesticide residues
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the optimization of sample pre-treatment and separation analysis. On the current research situation of pesticide residue analysis,
the method of quantitative analysis of pesticide residues show high with the use of the main analytical method of gas
chromatography. In addition, the use of a relatively more analytical method is HPLC, that is liquid chromatography analysis. Due
to gas chromatography with easy operation, separation effect is good and the characteristics of high sensitivity and wide range
of application in those relatively smaller molecular weight, easy gasification and thermal stability of pesticide residues analysis
and detection, which more common have organ chlorine and organ phosphorus pesticide residue analysis However, gas
chromatography in pesticide residue analysis in the application can effectively improve the pesticide residue analysis of
reliability. Therefore, we should give full play to the gas chromatography in pesticide residue analysis, pesticide residual
problems to provide strong technical support.
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