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Sampling is a critical factor in the testing 

of a product. Failure to sample correctly, 

or to understand the variability associated 

with sampling, may invalidate the overall 

test result and lead to an incorrect 

conclusion.



















Examples of these factors and initial considerations are given below:

Order of testing

Samples for:

microbial testing should always be taken first, using an aseptic 

process 

physical contamination is next in priority 

chemical testing samples should be taken last.



Sample storage

Samples must be stored:

in a suitable container, which may be security tagged/sealed. Essential 

for legal samples

at a suitable temperature e.g. samples taken for testing of volatile 

chemicals, or unsaturated fatty acids, may benefit from frozen storage, 

but conversely freezing may affect the outcome of microbial testing. 

In general, samples for microbiology testing should be kept in the 

state in which they are intended to be stored, i.e. chilled should stay 

chilled, ambient stay at ambient temperature. N.B. Do not freeze the 

sample if testing for undeclared freezing. 



under conditions that prevent degradation of the sample, or the analyte 

to be tested.  For example, many vitamins are light sensitive, so 

samples sent for analysis should be protected from light using dark 

packaging, or by wrapping the sample packaging in aluminium foil.

in containers that prevent cross-contamination, e.g. if testing for:

metal elements, it would not be sensible to wrap samples in 

aluminium foil

plasticisers, samples should not be placed into plastic bottles

glass contamination, the sample must not be placed inside a glass 

container.



for a suitable length of time. Samples kept for a long time, before 

testing, may not be representative of the original product that was 

sampled. 

Sample shipping and storage requirements should also be discussed 

and agreed with the receiving laboratory.

Sampling protocols for chemical analysis:-

The overall validity and repeatability of the analytical result is totally 

dependent upon the sampling protocol employed.

If the product is relatively homogenous, e.g. wines, oils, milk and 

other liquids, it is often acceptable to sample from any point in the 

chain, such as from the bulk tank, bottling line or from the finished 

product in the bottle or carton. 



However, it should be noted that some bulk tanks will contain 

sediments, or the liquid may stratify under certain conditions.  For 

example, at low storage temperatures, fats may settle into different 

layers depending upon the mix of saturated and unsaturated fats 

present in the bulk tank.  These types of products should be agitated 

and well mixed before sub-samples are taken for testing.  

Consideration should also be given to any other factors that may 

affect the reliability of the sampling process e.g. pipework dead ends 

can be a source of residual contamination.

If the product is more granular (e.g. cereals, figs, nuts, apples), 

sufficient samples should be taken so that, as far as possible, they are 

representative of the lot. Complex samples, such as ready meals and 

muesli, will require great attention to detail if a reliable sample is to 

be obtained for chemical analysis.



Complex samples for chemical analysis must therefore be blended or 

combined to produce a homogenous sample before testing.  The level 

of homogeneity to be achieved will be dependent upon:

the chemical to be tested and the likely source of any contamination -

for example, for some naturally occurring chemicals, such as 

mycotoxins, contamination is often very heterogeneous within a lot.  

This means that much of the product may contain little or no 

mycotoxin contamination, but there could be hot spots of high-level 

contamination. Another example of potential heterogeneity of 

chemical residues is pesticides on fruit and vegetables.



unit size - for products with small particle sizes, e.g. blended herbs 

and spices, and sugar, the distribution of any chemical residue is 

likely to be fairly consistent. Larger size products, such as unmilled

grain, fruit and nuts, should be milled to a small particle size and 

mixed well before analysis. 

samples size employed by the laboratory - due to increasing 

sensitivity of testing, many laboratories use less than 2 grams of 

sample per test. In fact, many laboratories have miniaturised their 

analytical processes so that only 0.1 to 0.2 gram is used.  This means 

that the small sample to be tested has to be milled, and well mixed, if 

the final result is to be representative of a lot.



Advices in food sampling :-

Food products are analyzed for a variety of reasons, including to 

comply with legal and labeling requirements, to assess product 

quality, to determine nutritive value, to detect adulteration, and for 

research and development purposes.

All food analysis—and, by extension, all physical quality control—

stems from obtaining a portion or sample of a defined food production 

cycle and using this sample for testing. Sampling is at the heart of 

quality monitoring. Proper sampling ensures that quality control 

measurements are an accurate reflection of the overall quality of the 

food product.



Although in the food industry, samples may be used for a wide variety 

of testing, such as pesticide residue analysis or nutrient analysis for 

labeling, the principles involved with sampling are the same for all 

testing. And samples in food industry have special considerations that 

dictate how the samples are taken, stored, and analyzed.

The analytical results obtained are dependent on the sampling 

technique used and how the samples have been chosen. Errors may be 

produced by not understanding the population as a whole or sampling 

a subset of the population that is not truly representative of the whole.



Sampling Techniques

Probability sampling uses some form of random selection. In a random selection 

method, the analyst must set up some process or procedure that assures that the 

different units in the sample population have equal probabilities of being chosen. 

In contrast, nonprobability sampling is conducted when a representative sample 

cannot be collected. The following are short descriptions of the various probability 

sampling methods.

• Simple Random Sampling:-.

This technique requires that each sample from the population has an equal chance 

of selection. The user first defines the population and then randomly selects from 

the entire population. There is a certain amount of uncertainty, or variability, 

associated with the estimates made for the larger population based on the smaller 

sample. This type of sampling is simple to apply and the analysis of data is 

reasonably easy; however, the sample may not be representative of the whole.



• Stratified Random Sampling:-

. In this technique, the population is first divided into nonoverlapping sub-

populations called strata. If sampling from the strata is simple random sampling, 

the whole procedure is called stratified random sampling. It can lower the error 

associated with population estimates by sampling separately within each group 

and deriving estimates for the population from the individual groups. 

Complicated data analysis can be required if the strata are not clearly defined.

.cluster sampling:-

In simple random sampling and stratified random sampling, single subjects are 

selected from the population. In contrast, in cluster sampling the subjects are 

selected in groups or clusters. This approach allows the user to overcome the 

large costs and time associated with sampling a dispersed population. Unlike 

stratified sampling, the clusters are thought of as being typical of the population, 

rather than subsections. One problem with this sampling is that clusters may not 

be representative of whole population.



Systematic Sampling.:-

With this technique, the user randomly chooses a starting point within a sampling 

timeframe, and then takes samples at regular intervals. For example, the start of a 

production run is sampled, and then samples are chosen at some set interval, such 

as every tenth unit. This is more precise than simple random sampling, as the 

samples are more evenly spread over the population. However, if the samples 

have a periodic difference, the results can be misleading.

Composite Sampling.T:-

This sampling technique is used to obtain samples from items in bulk. Two or 

more samples are then combined to reduce the differences between the samples.

Sample Preparation:-

Food samples can exhibit a large variability. It is usually necessary to make 

samples homogeneous before they are analyzed. Several devices have been 

developed for homogenizing or blending food samples. The type used depends on 

the properties of the food being analyzed.



Reducing particle size in samples is the first step to achieving homogenization. 

There are numerous types of mills, based on their mode of action: burr, hammer, 

impeller, cyclone, impact, centrifugal, and roller. Hammer mills are used to grind 

cereals, oil meals, and most dry foods. Ball mills are used for small samples; the 

sample is placed in a container half-filled with balls, which produces an impact-

grinding action as the container rotates constantly. Chilled ball mills can be used 

to grind frozen samples, thereby reducing chemical changes in the sample.

Union Process, Inc., Arkon, Ohio, offers an Attritor mill. The Attritor is a grinding 

mill containing internally agitated media. The most important concept in this type 

of mill, also referred to as a stirred ball mall, is that the power input is used 

directly for agitating the media to achieve grinding and is not used for rotating or 

vibrating a large, heavy tank in addition to the media.



Eiger Machinery, Inc., Grayslake, Ill., offers horizontal small media mills for fine 

grinding and wet milling. Samples are pumped through an agitated bed of 

grinding beads which provide impact forces for particle reduction.

For sample preparation of moist samples, various slicing and blending devices 

can be used. In tissue grinders, which are used for small samples of soft material, 

the sample is forced through two concentric cylinders. In colloid mills, the sample 

suspension is pumped through a gap between two surfaces until the particles are 

disintegrated by shear.

Suppliers, such as Robot Coupe, Jackson, Miss., offer food processors, vegetable 

preparation units, and combination processing units. The company also offers a 

combination food processor/blender in one machine and a line of power mixers.



Retsch, Newtown, Pa., offers a range of state-of-the-art mills and crushers for 

coarse, fine, and ultra-fine size reduction of sample material prior to analysis. The 

ultra-centrifugal mill is used for rapid reduction in size of soft to medium-hard 

and fibrous materials. For sieve analyses, the company offers analytical sieve 

shakers and sieves.

For microbiological and other sampling needs, systems that blend or homogenize 

samples in the sampling bag or container are available. With such systems, there 

is no need to clean the equipment between samples. The user can produce 

homogenized samples continuously without any cross contamination. After use, 

the sterile bag is simply discarded. These systems use a mechanical action in 

which contoured paddles apply pressure to the sample bag, effectively washing 

out microorganisms. Bacteria are extracted from most food samples in about 30 

sec. Besides bacterial sampling, these systems can blend many materials which 

cannot be handled by conventional blenders.



Problems food sampling:-

Food samples present special problems to the analyst. The analyst must ensure that food samples 

do not undergo any significant changes in their properties from the time when the sample is taken 

to the time when the actual analysis is conducted.

Enzymatic Action. 

One of the general problems in many food sample preparation procedures is enzymatic action after 

sampling. If the analyst is

seeking to determine total content of compounds such as sugars, lipids, or groups of proteins, the 

sample should be prepared in a manner to inactivate any enzymes that may cause changes. There 

are several treatments for enzymatic inactivation. They depend on the sample, desired results, and 

type of enzyme.

• Lipid Protection.

In foods, especially high-fat foods, lipids may be a problem. High-fat foods may be difficult to 

grind and may need to be frozen. Unsaturated lipids may be altered by various oxidation reactions. 

Exposure to light, elevated temperatures, oxygen, or pro-oxidants can increase the rate at which 

these reactions proceed. Consequently, it is usually necessary to store samples that have high 

unsaturated lipid contents under nitrogen or some other inert gas, in dark rooms or covered bottles, 

and at low temperatures. Antioxidants may be added to retard oxidation if they will not interfere 

with the analysis.



• Microbial Growth and Contamination. Microorganisms are present in most 

foods and if not controlled can alter the composition of the sample. Freezing, 

drying, heat treatment, and chemical preservatives (or a combination) are often 

used to control the growth of microbes in foods. The preservation methods used 

are determined by the storage conditions, time, and analysis to be performed.

• Physical Changes. 

Several physical changes may occur in a sample, e.g., water may be lost due to 

evaporation or gained due to condensation; fat or ice may melt or crystallize; and 

structural properties may be disturbed. Physical changes can be minimized by 

controlling the temperature of the sample, and the forces that it experiences.

Automated Sampling Systems

Several systems have been developed to assist in sample preparation. These 

include liquid handling systems and sample processors.



Liquid handling systems provide rapid and reproducible liquid 

handling through automated pipetting and dispensing. Pipetting 

sequences and protocols that are carried out manually can be 

transferred to the systems. Typically, programming controls the testing 

of the liquid volumes, the pipette tip type, and the tubes used.

Robotic sample processors

can carry out complex laboratory automation tasks in combination 

with other analytical instruments. Applications for the sample 

processors include full automation of direct-inject Karl Fischer 

analyses, potentiometric titrations, and environmental sample testing. 

These processors can test large numbers of samples
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