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Introduction 
 
Purpose: The document provides a scientific and technical justification for selecting a subset of 
spices for validation, with the understanding that once the subset is validated, the results are 
applicable to the entire predefined group of spices. 
 
Scope: This document provides a framework for validating a lethality process to achieve a 
specific level of pathogen reduction in groupings of spices. It addresses the three most 
commonly used interventions, steam, gas, and irradiation, although the principles outlined in 
this document have the potential be applied to alternative technologies as they are developed. 
While this document does not provide a comprehensive overview of validation study 
considerations, ASTA has developed several additional resources to support members including 
a White Paper and Webinar Series on Validation of Microbial Reduction Processes for Spices 
available at www.astaspice.org. 
 
Background: The U.S. Food and Drug Administration (FDA) regulations on Preventive Controls 
for Human Foods (PCHF) establish legal requirements related to mitigating microbiological 
contamination of spices, including implementing process controls. The spice industry has 
historically relied on several different microbial reduction processes, including heat (steam), 
gas, and irradiation. The PCHF regulations also require validation for such process controls.   
Validation must include obtaining and evaluating scientific and technical evidence to determine 
that the process controls, when properly implemented, will effectively control the hazard.  For 
the hazard of non-typhoidal Salmonella enterica, there is a general expectation that the process 
control will achieve a minimum 5 log10 reduction in the population of a pathogen. 
 
Spice companies typically process a wide variety of spice and herb products, which are sold 
both individually and as blends. Given the wide array of spice ingredients being processed in 
the same facility, it is resource prohibitive and often redundant to run a full validation study on 
each product. When considering opportunities to group spice and herb products for purposes 
of validation, it is important to recognize that process efficacy is both product and process 
dependent.  Accordingly, process-related and inherent physical parameters must be evaluated 
to ensure that the representative commodity in a grouped validation study represents the 
“worst-case” scenario.  
 

http://www.astaspice.org/
http://www.astaspice.org/
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Considerations for Validation 
 
It is scientifically appropriate to use a challenge study conducted on one (or two) product(s) to 
validate a group of similar products, so long as there is an evidence-based justification that the 
results should apply to a broader group. It is FDA’s policy that challenge studies on one product 
may sometimes be applicable to other products (78 Fed. Reg. 3636, 3753-54 (Jan. 16, 2013). 
FDA has stated that the more similar the composition of the products, the more likely that a 
study on one product will apply to a grouping of products. However, a challenge study may not 
be applicable when significant differences in intrinsic properties between products exist. 
Consideration should be given to intrinsic properties of the like products that may impact the 
survivability of the target pathogen for a given process. The physical method of inoculation of 
the spice(s) with an appropriate surrogate for validation is an important consideration, as the 
inoculation method may affect the outcome (Bowman et al., 2015; Hildebrandt et al., 2017)  
 
Key intrinsic properties to consider for validating a process within a specific grouping of spices 
may include particle size, density, physical shape, water activity, type of the plant, product 
form, and inherent antimicrobial properties. Other considerations may include process stage, 
seasonal variation, thermal properties, pH, salt, fat, carbohydrate, and protein content. 
Process-specific considerations may include process technology, mode of inactivation, percent 
of capacity used, cold-spot variability or bulk packaging used during processing.  
 
The physical parameters of the spice will affect the process and the response of the bacteria to 
the process. As an example, the thermal resistance of non-typhoidal Salmonella enterica and 
Enterococcus faecium increases as the water activity decreases in both food and nonfood 
matrices (Archer, et al., 1998; Liu et al., 2018; Park et al., 2021). In addition, the density of the 
product affects the time required to obtain a minimum radiation absorbed dose or heat 
transfer at the center of the product and can affect the ability of a sterilant gas to penetrate the 
product. 
 
The representative spice product(s) selected to validate a group should represent the “worst-
case” scenario with regards to these parameters, meaning the product that would be most 
likely to promote survivability of the pathogen. Choosing the spice with the characteristics that 
would make it most difficult to control Salmonella in the group ensures that the rest of the 
spices in the group should also be controlled, at least to the extent of the product tested. 
 
A common approach to grouping spices when validating microbial interventions is to group the 
spices by the part of the plant from which the spice is derived, because spices derived from the 
same plant part are likely to have similar characteristics, such as density. However, a variety of 
approaches may be scientifically valid. It is the consensus opinion of an ad hoc committee 
formed by the American Spice Trade Association, made up of industry experts, that the 
characteristics of spices that may affect validation include their physical properties, such as 
density, water activity, and particle size distribution. It is important to recognize that this is still 
an emerging area, and there is not a yet a strong scientific body of evidence regarding the 
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impact of physical properties of spices on survivability of Salmonella in process controls. 
Companies may choose to develop groupings on a variety of relevant similarities of intrinsic 
properties (e.g., density, fat composition, known antimicrobial properties), during 
categorization or selection of the representative product for a group. It is also important to 
consider the variability of physical properties from batch to batch within each spice, and to 
consider how that might impact the process at the extreme of that variability. 
 
 
Considerations for Process Validations Based on Groupings 
 
1. Process-Related Considerations 
 

a) Process Technology: The primary initial consideration should be the type of process to 
be validated. The parameters that will most likely impact the outcome of the process 
are inherently related to the mode of action of the process. The common processes 
used to decontaminate spices, including but not limited to steam, gas, and irradiation, 
all inactivate bacteria by different biological mechanisms. As such, the critical 
parameters will vary between processes. Examples of some of the critical parameters 
for specific processes are listed below: 
 

i. Steam: The density and water activity of the product affect the heat transfer into 
the spice and will need to be determined for each spice. Additionally, steam 
temperature and pressure (atmospheric or higher), exposure time, vacuum (if 
used), come-up time or prewarming, flow rate (if continuous process), packaging 
(if batch processing) are important processing parameters to take into account, 
along with the heat transfer of the specific product.  
 

ii. Gas: density of the spice, gas concentration, gas pressure, properties which 
affect gas penetration, relative humidity, temperature, exposure time 
 

iii. Irradiation: density of the spice, minimum absorbed dose (dose mapping) 
 

Treatment process parameters play a key role in determining the worst-case scenario. 
For example, ethylene oxide (ETO) shows greater reduction of foodborne pathogens 
when the relative humidity during the treatment is increased (Wei et al., 2021). If the 
relative humidity range for an ETO process is between 30-50%, then a process validation 
should be conducted using the lower end, thus airing on the side of caution, and using a 
worst-case processing scenario. More details on potential sources of process validation 
variability that need to be considered, such as those related to the equipment (e.g. 
batch versus continuous process, size of load, depth of product, etc.) are available in 
ASTA’s White Paper and Webinar on Validation of Microbial Reduction Processes for 
Spices. 
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b) Packaging: The nature of the packaging of the spices may impact the ability of an 
intervention to be effective. As an example, if a spice will be processed with gas, the 
packaging must be permeable to the gas. The size and arrangement of the packages 
during the process may also impact the effectiveness of the intervention. These 
considerations are normally determined during the performance qualification phase of 
the process (e.g., dose mapping for irradiation).   

 
2. Intrinsic Physical Factors 

 
a) Part of the plant: The part of the plant may be an initial factor to consider when 

determining classification groups.  Materials grown on the same part of the plant 
typically have similar physical characteristics, especially when compared to materials 
from other parts of plants.  For example, herbs have more surface area and lower 
density compared to berries.  Accordingly, a validation process developed for cilantro 
would be more likely to translate to other herbs compared to black pepper.         

 
b) Product form: The second consideration for a product classification system is the 

product form.  During processing, the form of a spice or herb is often changed through 
cutting or milling. Ground product will have higher surface area and higher density 
compared to its whole form and could arguably be considered a completely different 
food product.  Thus, when designing validation experiments there may be different 
considerations for a ground product than for its whole form. In addition, differences in 
the physical size and shape of the whole product may impact the results (Saunders et 
al., 2018)  
 

c) Water activity: The amount of water or moisture in a product that is not chemically 
bound with other components of the foods, such as salt, is commonly measured as 
water activity (aw) and impacts microbial survival and resistance to intervention 
processes.  In general, the lower the water activity, the more resistant bacteria are to 
thermal resistance (Syamaladevi et al., 2016; Liu et al., 2018). Fumigation processes, 
such as ethylene oxide (ETO), are presumably also significantly impacted by the water 
activity, since reduced relative humidity (and subsequent reduction of the water 
activity) reduces the efficacy of the treatment (Wei et al., 2021). Meanwhile, the 
situation for irradiation is less clear. Studies have shown a non-linear relationship 
between water activity and bacterial resistance in irradiation treatments of almonds, 
walnuts, wheat, and dates (Steinbrunner et al., 2019; Jeong et al., 2012). In some cases, 
lower water activities were generally associated with decreased resistance to irradiation 
treatment. Because of this, the expected range of water activities of the product (Table 
1) would have to be taken in to account during the performance qualification and 
validation of the process.  

 

Table 1. Typical water activities of spices (Voelker et al., 2020). 



 7 

Water Activity 
(aw) Range 

Spices 

0.3 to 0.4 Garlic, onion, cumin, coriander, oregano powder and parsley 
leaves 

0.4 to 0.5 Basil leaves, basil powder, rosemary powder, chili powder, 
mustard, paprika, curry powder, allspice and oregano powder 

0.5 to 0.6 Black pepper, cinnamon, nutmeg, cayenne, oregano leaves, mace, 
turmeric and ginger 

0.6 to 0.65 Cloves 
 

d) Density: The density of the spice to be processed may have an impact on the 
effectiveness of the process. Density is an inherent property of the material.  It is 
impacted by the material composition, the particle size, and the water activity.  Some 
examples of bulk and particle densities are shown in Table 2. Irradiation of spices is 
impacted by the product density (IAEA, 2015).  As the density of the spice increases, the 
variation within the process (the Dose Uniformity Ration (DUR) or “max/min ratio”) 
increases. The density would have to be considered during performance qualification 
and validation of the process. 
 
Table 2. Examples of density of various spices (Ozturk et al, 2018) 

Spice Bulk Density (g/cm3) Particle Density (g/cm3) 
White Pepper 0.539 1.01 
Black Pepper 0.487 1.27 
Red Pepper 0.423 1.07 
Paprika Powder 0.438 1.21 
Curry Powder 0.401 1.15 

 
e) Interactions: The two physical factors previously described (aw and density) may interact 

to affect microbial survival and resistance. As an example, a spice with a higher water 
activity may also have a higher density. The higher water activity may make the 
microorganisms more sensitive to a process, but the higher density may affect the 
actual performance of the process. 

 
f) Inhibition: Some spices have inherent properties with bacteriostatic or inhibitory effects 

on microorganisms (Billing and Sherman, 1998). These properties could impact a variety 
of aspects of validation of treatment methods, including the potential impact on 
surrogate organism selection, inoculation practices, and the selection of a 
representative product for a grouping of spices.   
 

1. Impact on Surrogate –  
Although the issue of inhibition has been raised as a potential concern for 
selection of a surrogate organism in validation studies, research conducted by 
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the American Spice Trade Association has demonstrated that a recommended 
surrogate for spice validation studies, Enterococcus faecium, is inhibited to the 
same degree or less than non-typhoidal Salmonella in spices (ASTA, 2019). 
Therefore, inhibition of E. faecium by spices is not a significant issue for 
validation studies since, as a surrogate, it maintains greater resistance compared 
to the pathogen. Other potential surrogates for use in spice validation studies 
should be evaluated to determine if they are inhibited to a similar degree as 
Salmonella.  
 

2. Inoculation Considerations –  
Antimicrobial activity in spices can pose a challenge to wet inoculation for 
maintaining a high inoculation level. While dry inoculation methods are 
commercially available, these methods are not applicable to many spice 
matrices (e.g., spices of large particle size). Wet inoculation is still widely used 
due to compatibility issues of dry inoculation methods and cost. There is strong 
evidence that for spices with antimicrobial activity, inoculation level can quickly 
decline even by several log cycles, to a level that is below 6 log CFU/g, a non-
workable level to show a 5-log reduction potential (assuming the limit of 
detection is 1 log/CFU). Therefore, spices with inhibitory properties should be 
avoided when wet inoculation methods are being used. 
 

3. Representative Product Selection – 
Questions have been raised with respect to the selection of a representative 
product for a spice grouping that has inhibitory properties. The concern is that if 
a spice with inhibitory properties is used to represent a group of spices without 
inhibitory properties, it could result in an overestimation of the log reduction of 
the treatment process.  For example, assume that a highly inhibitory spice 
(cloves) inhibits Salmonella by 0.6 log, and the intervention destroys 4 logs of 
Salmonella. Therefore, the Inhibitory Spice + Intervention would result in a 4.6 
log reduction. If this same intervention were to be applied to a less (or non) 
inhibitory spice (ginger) and the intervention were to destroy 4 logs of 
Salmonella, then the overall reduction would be Spice + Intervention = 4.0 log 
reduction. However, a review of the literature provides very little support for this 
approach with an intervention that does not change the water activity of the 
spice (e.g., irradiation). 
 
The research on the impact of antimicrobial properties of spices on treatment 
methods to control pathogens is summarized in Table 3 below. The majority of 
these studies have been conducted for irradiation and gas treatment methods. 
The preponderance of experimental evidence shows that inhibitory properties of 
spices do not impact microbial population reduction. However, there is limited 
evidence on steam treatment methods.  
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It is well known that antimicrobial compounds in water phase are highly 
inhibitory against microorganisms (Shelef et al 1984). The effect of antimicrobial 
compounds in low-moisture spices can be activated and enhanced with added 
water content while being treated, which is exactly the case for steam, although 
most of the added water is later removed by a drying process. Given the 
limitations in the experimental studies on the impact of inhibition for steam 
treatment methods, it may be prudent to select a less inhibitory spice as a 
representative product for the validation of a grouping in steam treatment 
methods.   

 
In summary, consideration should be given to the potential impact of inhibitory 
properties of spices on the selection of a surrogate, the inoculation method, and the 
selection of a representative product for a grouping. Experimental studies have 
concluded that inhibitory properties of spices do not inhibit E. Faecium to a greater 
degree than Salmonella and it is therefore an appropriate surrogate for all spices. 
Additionally, inhibitory properties have the potential to interfere with wet inoculation 
methods. Finally, the preponderance of available scientific evidence indicates that 
inhibition is not a critical factor for irradiation or gas treatment methods, but spice 
companies should consider this factor for steam treatment methods.  
 
Table 3. References regarding the impact of inherent spice inhibitory properties on the 
impact of interventions. 

  
Irradiation 

Demonstrate no effect of inherent spice inhibition on 
the microbiological population reduction 

Abdel-Khalek, 2008 
Alamn et al., 1992 
Eiss, 1984 
Farkas & Andrassy, 1988 
Juri et al., 1986 
Toofanian & Stegeman, 1988 
Vajdi & Pereira, 1973 
Zaman et al., 2015 

Demonstrate an increase in surviving microbial 
population as the level of inhibition increases 
 

Toofanian & Stegeman, 1988 

Demonstrate an increase in surviving microbial 
population as the level of inhibition decreases 

Wei et al., 2021 

Gas 
Demonstrate no effect of inherent spice inhibition on 
the microbiological population reduction. 

Chen et al., 2021. 
Golden et al., 2019 
Toofanian & Stegeman, 1988 
Wei et al., 2021 

Demonstrate an increase in surviving microbial 
population as the level of inhibition decreases 
 

Farkas & Andrassy, 1988 
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Steam 
Demonstrate no effect of inherent spice inhibition on 
the microbiological population reduction. 

Newkirk et al., 2018 

 

g) Other factors: There are a variety of other factors that could potentially impact 
survivability of pathogens in spices, including seasonal variation, thermal properties, pH, 
salt, fat, carbohydrate, and protein content. For example, while there is little research 
investigating the effects of the food matrix on ethylene oxide treatments, there are 
known interactions of fat content on steam treatments (Shah et al., 2017; Acuff et al., 
2020).  
 

3. Summary of Key Factors 
 
In summary, several key factors may influence the survivability of Salmonella in a spice 
matrix. Table 4 summarizes the impact that key intrinsic factors have within the context of 
spice treatment methods. Of these factors, it appears that water activity and density may 
have the greatest impact on the survival of Salmonella.  

Table 4. Impacts of Key Factors on Salmonella Survivability 
Factor Impact 

Water Activity As water activity increases, Salmonella resistance decreases in thermal 
treatment methods.  

Density As density increases, Salmonella resistance increases. 
Product Form The form of the product (ground or whole) may impact the physical 

parameters. A finer grind will increase Salmonella resistance. 
Inhibition It is well known that the effect of antimicrobial compounds in low-

moisture spices can be activated and enhanced with added water, 
which occurs with wet inoculation and steam treatment. Therefore, if 
choices are available, using a spice with antimicrobial properties for 

validation should be avoided in these situations. However, 
experimental studies have shown that the efficacy of irradiation and 

gas treatment methods are not impacted by microbial inhibition.  
 

Examples of Validations of Spice Groupings 
 
The following examples illustrate these principles. 
 
Example 1. A spice processor wishes to validate a steam treatment process for several spices: 
mustard (whole seed), mint (herb), basil (herb) and coriander (whole seed). 
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To validate the process, the processor would start by classifying the materials based on the 
parts of the plant and physical size. The differences between whole seeds and leafy herbs 
would likely not lend themselves to being grouped together, so these spices should be broken 
out into separate categories. Mustard and coriander are both whole seeds, allowing them to be 
grouped together.  Mint and basil are both herbs. After determining the groupings, the 
processor would then select the “worst case” scenario from each grouping (e.g. product with 
the highest density and lowest water activity) and run the validation study on those 
representative products. So, each “worst case” scenario product from the herb and seed groups 
would be identified and validated. Once the process is validated for these representative 
products, it would be assumed to be validated for the other materials in the same classification 
group with similar physical characteristics given there are no known inhibitory characteristics of 
the other materials.  
 
 
Example 2. A spice processor wishes to validate an irradiation process for several spices: basil 
(herb), cumin (whole seed), black pepper (whole berry), black pepper (ground), marjoram 
(herb), celery (whole seed), and white pepper (whole berry). 
 
The processor would group the materials based on their part of the plant and product form.  
The herb group would be basil and marjoram, the berry group would be black and white 
pepper, and the seed group would be celery and cumin.  Within the berry group there are 
whole and ground products.  Ground black pepper would be a separate group from whole black 
and white pepper.  The processor would then select the highest density product from each 
group. In this case it would be basil, cumin, ground black pepper, and white pepper. Once the 
process is validated for these spices it would be assumed to be validated for other spices with 
similar physical characteristics – i.e., for other spices in the same group.  
 
Example 3. If a processer wishes to validate a process for a group of spices, it may be helpful to 
develop a table summarizing the key parameters of interest. For example, in the table below, 
two fruit spices are listed: black pepper and paprika powder, along with measures for density 
and water activity.  
 

 Critical Parameters for Processes 
Spice Part of Plant Density (g/L) Water Activity (aw) 
Black Pepper Fruit 358.4 0.6 
Paprika Powder Fruit 459.9 0.45 

 
In this example, the paprika has the higher density and lower water activity and should be used 
as the “worst case” scenario. Neither of the spices is this example have known microbial 
inhibitory properties. If a spice in the grouping is known to have inhibitory properties, it may be 
prudent to select another spice if a steam process is being used.  
 
Example 4. In some situations, it may not be immediately obvious which commodity should be 
considered the “worst-case” upon which to base the validation for the group. For example, in 
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the table of leafy herbs list below, different spices represent the worst-case for different 
parameters. As an example, the “worst-case” (highest) for density is rosemary, while the 
“worst-case” (lowest) for water activity is dill weed.  
 

Part of 
plant 

Spice Bulk density 
(g/L) 

Water Activity 
(approximate) 

Reference 

Leaf Bay leaves 121.7 0.46-0.52 Aktaşa et al., 2015 
Leaf Dill weed 209.7 0.10 – 0.20 Kathirvel et al., 2006 
Leaf Marjoram 115.0 0.32 Sarabandi et al., 2018 
Leaf Oregano 202.9 0.55 Voelker et al., 2020 
Leaf Parsley 108.2 0.32 Voelker et al., 2020 
Leaf Rosemary 223.2 0.50 Voelker et al., 2020 
Leaf Sage 135.3 0.23-0.29 Sahin-Nadeem et al., 2013 
Leaf Spearmint 108.2 0.23-0.38 Kathirvel et al., 2006 
Leaf Sweet basil leaf 142.0 0.50 Voelker et al., 2020 
Leaf Tarragon 121.7 0.33-0.36 Koç et al., 2018 
Leaf Thyme 182.6 0.50 Voelker et al., 2020 

 
 

When selecting the representative worst-case spice, first and foremost, consideration should 
be given to the parameters of most importance to the treatment method. For example, if the 
product is being irradiated, then density may be the most important parameter, while water 
activity may be more relevant to a thermal process. The influence of product density on 
irradiation efficacy is well-detailed, as it impacts the absorbed dose (Sanyal et al., 2017; WHO, 
1988). 
 
If the most important parameter is unknown for the treatment method being used, this 
situation may be handled several ways. The manufacturer may choose to validate two different 
spices for the group, or the group could be broken into subgroups with more clear candidates. 
Another option may be for the manufacturer to manipulate the density and water activity of 
one of the candidates to have the “worst-case” parameters of the other. For example, by 
grinding the product to a finer grind for the purposes of creating an even more worse case 
example of the product for conducting the study.  

Summary of Examples 
 
When an intervention process to control microbial contamination is being validated, it is 
necessary to evaluate the process under the most extreme conditions that may occur. That is 
for a group of spices, the product with the physical characteristics that would most favor the 
survival or resistance of the target microorganism must be evaluated. Depending on the source 
and environmental conditions, the water activity could also vary. The physical characteristics 
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within a specific spice should be considered (whole vs. ground as well as physical size), as 
milling or grinding will affect the product density. The key point is “within a specific spice” as 
different spices will have different densities. As an example, ground cinnamon and whole 
pepper may have the same density, but a direct comparison between the two, based solely on 
density, may not be appropriate. 
 
In validating a process for several spices, the processor should consider the guidance provided 
in Table 5 for the properties of the spice(s) and Appendix 2 for the properties of the process. An 
outline of a final report, which is essential to documenting the validation, is given in Appendix 
3.  
 
 

Table 5. Process to Validate Groupings of Spices 
Overview of the Process to Validate Groupings of Spices 

Step 1. Develop groupings based on similarities of products (e.g., part of the plant). 
Step 2. Determine critical parameters for treatment method (e.g., density, water activity) 

(Figure 1). This assessment should be based on the scientific evidence, as 
summarized in the literature of through experimental studies.  

Step 3. Identify a “worst-case” scenario product or products for each group, based on the 
critical factors for each grouping. 

Step 4. Run a challenge study for the worst-case product(s) from each group. 
 

Figure 1. Determination of critical paratmers for a treatment method.* 

 

*Note: If steam treatment or wet inoculation is being used, spices with known inhibitory 
properties should be avoided to prevent the potential for erroneous results.  
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Conclusions 
 

1) The physical properties of the spices should be taken into consideration in determining 
the “worst-case” scenario. This should include lot to lot variation. 
 

2) The parameters associated with the process should also represent the “worst-case” 
scenario for the treatment method being used, which would include the minimal 
parameters expected during processing (e.g., lowest temperature, steam pressure, 
relative humidity or exposure time for the process). 
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Appendix 2. Properties of process - Guidance for determining conditions 
for a validation of an antimicrobial process for spices. 
 

Question 
Number 

 Question 

1  What is the process? 
 1 Steam 
 2 Gas (e.g., Ethylene oxide, propylene oxide) 
 3 Irradiation 
 4 Alternative processes 
   
  Steam 
 1a What is the minimum product temperature? 
 1b What is the minimum pressures? 
 1c What is the minimum exposure time? 
 1d What is the minimum vaccum applied (if used)? 
   
  Gas 
 2a What is the spice with the highest density? 
 2b What is the minimum ethylene oxide concentration? 
 2c What is the lowest relative humidity in the process? 
 2d What is the minimum pressure? 
 2e What is the shortest exposure time? 
 2f What is the lowest/highest product temperature in the process? 
   
  Irradiation 
 3a What is the spice with the highest density? 
 3b What is the minimum absorbed dose? 
   
  Alternative Processes 
 4a What are the paramters that impact the effect of the process? 
 4b e.g. Dielectric properties, heating rate, and heating uniformity 
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Appendix 3. Outline of a hypothetical validation experiment. (Following 
the general guidance of ISO 20976-1). 
 
Step 1: Identify the Process to be Validated 

- Determine which process(s) (steam, gas, irradiation or alternative process) are to be 
evaluated. 

 
Step 2: Identify the critical spice parameters associated with the process. 

- For each process, determine what the critical spice parameters are for the process 
(see “Considerations for Process Validations Based on Groupings”) 

 
Step 3: Select the spices to be evaluated and their critical properties. 

- Determine which spices to evaluate 
- Group the spices based on “Considerations for Process Validations Based on 

Groupings.” 
- From each initial group, select two spices for further evaluation, based on the 

parameters critical to the process. 
 
Step 4: Design the validation 

- The validation study should be carried out in accordance with generally accepted 
principles of validation. Please refer to the references in the additional resources, 
especially the appropriate ASTA documents (1 -3), the FDA Guidance (8), ISO 20976-
2 (11) and the National Advisory Committee (12). 

 
Step 5: Prepare the report. 

- Although there is no required format for the report, it should contain the following 
information presented in clear and unambiguous language. 
 

I. Title, to clearly state what was evaluated 
o Include specific process 

II. Objective of the study, type of challenge test and target reduction level 
o State minimum target bacterial reduction 

III. Experimental protocol 
o All rationale for the selection of the spices, inoculation procedures and 

process  
IV. Sample analysis 

o The process being evaluated is inhibitory. Sample analysis must use methods 
capable of recovering injured bacteria. 

V. Results 
o All sample results should be included in an Appendix. The summary of results 

should indicate all calculations and statistical methods used. 
VI. Conclusions 
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o What were the results? What would a reasonable person objectively 
examining the study conclude? 

VII. Reference documents 
o All reference documents used to support the selection of spices, the 

experimental protocol, sample analytical methods and analysis of results. 
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