Analysis of Tea and Instant Tea for Fungicides

Pesticides used for managing fungi-caused fruit diseases are either fungicidal (they kill fungi) or fungistatic (they inhibit fungal growth). Fungicides can be separated into two categories: protectants and systemics. 

Protectant fungicides protect the plant against infection at the site of application. Their characteristics are as follows: 

	
	They provide protection against infection.
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	They do not penetrate into the plant.
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	They require uniform distribution over the plant surface.
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	They require repeated application to renew deposit. 
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	They have a multisite mode of action against fungi. 
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	Fungi are not likely to become resistant to protectant fungicides.


Some common protectant fungicides are Bravo, captan, copper, dodine, Mancozeb,Ronilan, Rovral, sulfur, Vangard, and Ziarm. 

Systemic fungicides prevent disease from developing on parts of the plant away from the site of application. Their characteristics are: 
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	They penetrate into the plant. 
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	They move within the plant. 
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	They often control disease by eradication.
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	They often have a very specific mode of action against fungi. 


Some systemic fungicides are Bayleton, Benlate, Flint, Funginex, Nova, and Rubigan and Sovran. 
Copper (and nickel) salts are commonly used as a protectant (and eradicant) against blister blight, a fungal disorder that affects tea.  An accurate method for the determination of copper is required for quality control.  

In this lab, several tea samples (both leaf tea and instant teas) will be wet ashed using a mixture of nitric and perchloric acid.  Instant teas require only digestions with nitric acid because they decompose readily.  The main advantage of wet ashing is that it eliminates elemental loss because the digestion takes place at a low temperature.  However, it is subject to reagent contamination and requires operator attention.  Samples can also be dry ashed, but we will not do this in this particular laboratory experiment.  The standard solutions should be matrix matched to avoid interference from Na or K.

Objectives:

1) To become familiar with the operation of a flame atomic absorption spectrometer (FAAS).

2) To understand the concept of “matrix matching”.

3) To hone your analytical precision and accuracy, especially when preparing solutions and generating a calibration curve.

4) To determine the concentration of copper in various teas.

Analytical Procedure: 

Accurately weigh 3 g tea sample (6 g for instant tea) into a 400 mL beaker, add 100 mL of conc HNO3 and swirl contents. Let acid react with tea, then place beaker on a hot plate.  Evaporate acid to near dryness, cool and add 50 mL of HNO3 and 10 mL of HClO4.  For instant tea, use sample procedure but omit HClO4.  Evaporate solution until fumes of perchloric acid are obtained.  Continue evaporation unitl clear solution is obtained.  Transfer to a 50 mL volumetric flask and dilute to volume with H2O.  Note that the insoluble KClO4 that settles to the bottom does not interfere with the analysis. 

Prepare a “matrix” that will be used to prepare a “dilution series” for copper.  

The matrix you prepare depends of the tea sample.  

For leaf tea, the matrix should contain 180 mg/L of Ca, 100 mg/L of Mg, and 40 mg/L of Al.

For instant tea, the matrix should contain 7000 mg/L of K, 70 mg/L of Na, 700 mg/L of Mg and 130 mg/L Ca.

Reference:

Analytical Methods for Atomic Absorption Spectrometry. Perkin-Elmer Handbook (2000)

