
Lecture 2: Basic of Analysis 
 
Scientific Process 

 Its basis in experimental evidence 

 Its iterative nature (continual testing) 

 High level of objectivity (minimal bias) – against result until you run analysis yourself 

 Peer reviewed publication of hypotheses and results, and the free flow of this information. 
Has it come from aus standard or something been published in a journal of authenticity. 

 Standardization of methods used to generate results and how these methods are developed. 
 
Performing Successful Analysis – lab need to knows 

 Chemical reagents: understand purity of reagents before you start using them 

 Know your equipment 

 Know your method – recipe for use of reagents and equipment to analyse a food component 
o Use methods with standards and controls, and determine reliability of the approach 

(number of repeats needed, degree of scatter in standard plots) 
o Adjust method to suit the equipment/analysis 

 
Chemical Reagents – NaoH – hygroscopic (absorbs moisture very quickly and becomes a rock) 

 The more pure the reagent, the more expensive, ie 99% ethanol vs 95% ethanol 

 Ordering by purity grade (ultra, high, analytical, laboratory, technical) 
o Range of purity vs impurities and cost 

 Form: salt, acid, base: 
o Cost, stability, solubility, storage 

 Transport – refrigerated, dry ice 

 How much: calculate likely usage and estimate order of magnitude 
 
Ordering Chemicals 

 Obtain cost, specify chemical name, amount, and catalogue number 

 Find out cost of chemical, delivery time (local availability), delivery cost 

 Obtain the MSDS for the chemical 
 
Storage of chemicals 

 Temperature: 
o Room: 4-20°C 
o Refrigerate: 4-5°C 
o Freeze: no higher than -15°C 

 Containment: 
o Hazardous materials (solvents, toxins) stored in special cabinets 

 Storage container: don’t freeze glass, use plastic for freezer 

 Sensitive to light, oxidation: keep in dark bottle, dark cabinet 

 Avoid cross contamination by taking sample from a pouring larger bottles into a beaker etc.. 
 
Disposal of Chemicals 

 Waste disposal: refer to laboratory safety manual for details 

 Dispose of carcinogenic substances (ie. Ethidium bromide) as it says on MSDS sheet 

 Solvent waste: storage on site, processing offsite 
 
 
 



Know Your Equipment 

 Accuracy: how close measured value is to target value 

 x: how close each measurement is from each other, indicates good repeatability 

 Equipment sensitivity and variability: (read literature) 
o Casein content in given sample should be x, but didn’t end up with the same value. 

Examine every procedure and chemical you are using 

 Operator error, sample preparation (Appropriate tools), purchasing standard solutions (pH 
buffers, BSA standard) 

 
Systematic Errors. no matter how many times you repeat the procedure, you end up with the same 
error all the time. Something is wrong with the raw material or the equipment you are using. 

 Adsorption: loss of chemicals, DNA and protein due to adsorption on certain surfaces 

 Serial affects: use of serial dilution to prepare standards (food chem) 

 Pipettes: pipettor accuracy not maintained. Manipulation. Not using most accurate 

 Design accuracy: measuring cylinders v volumetric flask 

 Frozen stocks: solutions improperly thawed, thawed too often (prefer single use aliquots) 
o If you buy sample from beginning, divide into smaller quantities as dethawing and 

thawing changes the chemical composition of the sample. 
 
Know your machine 

 Archimedes print out (sources of errors; operator error, systematic errors, solutions, dial 
settings) 

 Accuracy of temperature dials on water baths. 

 Safety cut outs 

 Safety issues: heat, flames, solvents, report malfunctions 
 
 
Standard Solution 

 Is a reagent solution of known concentration used to titrate a given solution and calculate 
the amount of substance in that solution. 

 A solution or chemical of well-known accurate concentration, ie prepare standard care and 
prepare different solutions 

 
Standards for measuring… 

 Physical Properties: the primary standard is a very precisely defined unit of measurement (g, 
cm, min, sec) 

 Chemical Properties: the primary standard is a substance whose purity has been verified. 
 
Primary Standards 

 Commercially available at reasonable cost 

 Have known purity of at least 99% 

 Soluble in the solvent used 

 Stable and non-hygroscopic (doesn’t absorb moisture quick) 
 
Concentration of solutions: c1 x v1 = c2 x v2 

 Molarity: molecular weight dissolved in liquid, ie. Sodium hydroxide 40gm mw, dissolve in 1 
litre that will give you a 1M solution 

o The number of moles of dissolved solute per liter of solution 
o Number of moles = weight of solute (g) / formula weight (g/mole) 



 Normality: the number of gram equivalent weight 
of solute per liter of solution 

o Molecular weight / n. replaceable 
hydrogen ions dissolved in water.  

 
 
 

 

 

 

 Percent solute – percent by weight or by volume 

 Parts per million (ppm) = (mg/kg) = µg/g 

 Percentage concentration: the mass amount of solute or analyte per 100ml or g of material 

 When percentage is <1, ppm or ppb or ppt are usually used. 

*Significant figures – for measurements with leading zeros ie. 0.0025 change to 2.5 x 10-3 

Statistical Treatment of Analytical Data 
 
Mean: the numerical value obtained by dividing the sum of a set of replicate measurements by the 
number of individual results 
Median: is a value which all the others are equally distributed 
Standard Deviation: measures the spread of the experimental values and gives a good indication of 
how close the values are to each other. 
Coefficient of Variation (CV): tells us how large is our SD comparison with the mean, <5% is 
considered acceptable. CV = standard deviation/mean x 100% 
 
Elimination of Data 

 Run analysis three times, observe values and ask yourself if it is acceptable or if it is to far 
from the others to apply formula to get the Q-value (determine if a given measurement is 
acceptable) 

 Standard deviation is used as a criterion for rejecting a measurement 

 A measurement is rejected when it falls outside 3 standard 
deviations 

 Q-test (for a population of 3 to 10 measurements) 
o  Measurements are  arranged in increasing order 
o When the calculated Q > table value, the measurement is 

rejected 
o Used to calculate or to assess if a given unit in a set of data is 

acceptable or if is rejected 
 
 

 

 

 

 



ie. Protein content in a cheese sample were measured 4 times. The values were 24.55, 25.01, 19.54 
and 23.09. Can we reject the smallest values? 
X1 = 19.54, X2 = 23.09. mn = 25.01, m1 = 19.54 
 
  Q-Value = (23.09 – 19.54) / (25.01 – 19.54) 
    = 3.55 / 5.47 
    = 0.6489. not rejected 
 
Errors in analysis 

 Systematic errors 
o Produces results that consistently deviate from the expected value in one direction 

or the other 
o Often involves inaccurate instruments or measuring devices. 

 Random errors 
o Are indicated when a measurement is repeated and the resulting values don’t 

exactly agree 
o ie. Reading analytical balance, end point in a titration, using a pipette 

 
 
 


