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Outline

• Revisiting the definition of 
“cocoa quality”

• The process flow for cocoa 
quality management

• Representative sampling

• Passport data keeping and 
documentation traceability

• Physical assessments

• Basic aroma and sensory 
assessments

• Reporting and stakeholder 
feedback

• Basic physical space, HR and 
equipment requirements
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Cocoa Quality defined with details

Cocoa, “quality” includes the all-

important aspects of flavour and purity, 

and physical characteristics that have a 

direct bearing on manufacturing 

performance and aspects such as 

traceability, geographical indicators

and certification to indicate the 

sustainability of the production 

methods (CAOBISCO/ECA/FCC, 2015).

Details of quality in cocoa include: 

1. Flavour
- Absence of defects

- Presence of positive aromatic attributes

2. Purity 
- Food Safety 

o Physical

o Chemical

o Microbial

3. Physical Characteristics
- Consistency

- Yield of Edible Material

4. Cocoa Butter Characteristics
- Yield and hardness

5. Colour potential
- Light breaking beans

6. Certifications
- Traceability 

- Geographical Indicators 

- Social

- Environmental

- Organic etc.

These criteria affect the value and price paid for a parcel of 
beans.© Cocoa Research Centre



A Step by Step approach to cocoa quality management

Regional cocoa 
bean standard

Representative 
sampling

Sample Passport 
data

Initial bean 
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Physical bean 
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sensory 
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National grades 
and standards

Report writing
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A dedicated  
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Need for a regional cocoa bean quality standard

• Terms and Definitions

• Quality Requirements
o General

▪ Odour
▪ Adulteration 
▪ Infestation
▪ Fermentation level

o Specific 
▪ Cocoa and non cocoa related 

foreign material
▪ Moisture content
▪ Sieving

o Other

• Grades & Classifications
o Level of defects
o Size

• Methods
o Sieving
o Cocoa & non cocoa related 

matter
o Bean count
o Moisture 
o Cut Test
o Aroma and off flavours

• Packaging & Storage

• Marking

• Test report

• Sampling
o Frequency and Size

o Apparatus

o Types
▪ Primary

▪ Composite

▪ Reference

▪ Test

▪ Retained

o Report

© Cocoa Research Centre
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Lot

Bags

Primary sample

Composite 
sample

Reference sample

Test sample

Sampling Steps

Representative sampling steps
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• Appropriate sampling is the foundation for 
effective quality management and buyer 
confidence

• Sampling shall be carried out by a sampler 

• To obtain a sample that adequately represents 
the quality of the entire lot of cocoa beans.

• A sufficient number of primary samples shall be 
taken to provide a representative composite 
sample.



Sampling Frequency

Weight of 
shipment 
(Metric 

Ton)

No. of  bags to 
be sampled

Minimum sample 
per bag

Total quantity 
(kg)

Less than 1 Every bag

Determined 
based on buyer 
requirements or 

500 beans

Determined 
based on buyer 
requirements 

1 to 12.5 1 in 3 300 beans 7 

12.6 to 25 1 in 5 300 beans 7 

Each bag that is selected for sampling must 
be assigned and labelled with a contiguous 
number that will be entered in a sampling 
record sheet for proper traceability

© Cocoa Research Centre
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TOP

CENTRE

BOTTOM

Different sampling points in a standing jute 
cocoa sack.

Commercial and self made stab sampling probes.

Sampling form individual bags to primary samples
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• Reducing composite sample to get

desired quantity of reference sample

for testing

• Forming the composite sample into a

cone on a suitable food safe surface

• Flatten the cone into a cake and

divide into four equal parts (in a

cross). Only two opposing quarters

are retained. The other half is

returned to the lot that was sampled

• Repeat process until you get the 

desired quantity of beans for quality 

assessments

• Retain enough sample to conduct 

quality assessments in triplicate or at 

least have three samples (including 

one for retention in case more beans 

are needed)

Coning and Quartering to get a composite reference sample 

Reference sample

Return to lot

Composite sample
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• Separate and secure area

• Away from high personnel traffic

• Store in good quality snap seal bags in

good quality containers

• Store away from direct contact with

external walls

• Control temperature extremes

• No chance of increasing humidity of

beans

• No foreign odours

• Rodent pest control

• Insect pest control

• Storage conditions should not cause 

the test and any retained samples to 

deteriorate in quality

Optimal storage conditions
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Regional cocoa 
bean standard

Representative 
sampling

Sample Passport 
data

Initial bean 
inspection

Physical bean 
attributes

Aroma and 
sensory 

assessment

National grades 
and standards

Report writing
Stakeholder 

feedback

A dedicated  
space and team 

for quality 
management

Basic Equipment



Test SampleReference SampleComposite Sample Quality Evaluations

Lot of beans Sampling Frequency Sample Unit

Primary Sampling
Primary SamplingPrimary Sampling

Representative sampling steps
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• “Passport data” about any sample 

received for quality assessment is 

important for traceability

• These passport data can be logged in 

a dedicated hard cover note book or 

virtually on a suitable spread sheet or 

database software application 

allowing for easy reference 

• Assign a a unique identifier code to 

each sample that is different from the 

submitted name and used during 

assessment

• Have a systematic way to assign these 

unique codes

Sample passport data
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Basic passport data for a sample

could include:

1. Region in country

2. Farmer or farm location

3. Processor

4. Date fermented 

5. Dates of drying and 

method used

6. Turning regime used etc.

Additional passport data collected from

the sample and logged before it is handled

further could include:

1. Date arrived

2. Sample identity and origin

3. Bag or container the samples 

were received in 

4. General comments about the 

sample condition (visual, aroma, 

presence of waste, insects, mould, 

broken beans etc.)

5. Internal assessment code

6. Total weight received

7. Sample storage conditions prior to 

receipt and before assessment.

Trinitario Cocoa
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Traceability

Sample passport data
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• Each point in the cocoa value chain 
represents a critical control point that 
could either have a negative or positive 
impact on cocoa quality  

• Knowledge of the bean origins, conditions 
that exist and exactly what happens to the 
beans at these points along the value chain 
through appropriate documentation and 
record keeping provides greater confidence in 
the cocoa brought and sold along the value 
chain

• Traceability systems must be supported by 
appropriate quality certification systems to 
enhance visibility of the cocoa value chain to 
the chocolatier but also to the final consumer

• This facilitates access to more lucrative niche 
international markets for improved prices.

Bean to bar
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Initial bean inspection
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• Observe in good light and record 
general comments about the 
sample condition:
oAroma

▪ Positive 

▪ Negative

oVisual
▪ Presence of waste (cocoa and non 

cocoa)

▪ Insects or evidence thereof

▪ Surface mould

▪ Broken beans etc.
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Physical bean attributes
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Bean count and bean weight

• Bean counts are the quantity of beans required to make up 100 grams  

• The ISO standard 2541 (2017) for cocoa bean specification provides a 

methodology for bean counts. Individual bean weight is derived from the 

bean count by the simple formula:  100g/Bean Count

• Usually individual bean weight above 1 gram is considered desirable and 

bean standard sizes considered important in industry are:

o Standard beans - bean count ≤ 100

o Medium beans - bean count 101-110

o Small beans - bean count 111-120

o Very small beans - bean count >120

• There can be various bean count allowances aligned to time in the cocoa 

crop year as well as allowances for cocoa related matter and foreign matter
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Physical bean attributes
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Moisture content

• The range of acceptable moisture 
contents should have a minimum 
value around 6.0% and should not 
exceed 8.0%

• The desired range of limits is 6.0% –
7.5%

• Most people use moisture meters 
that are either hand held or 
benchtop
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Physical bean attributes
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Cut test
• Cut tests are done on fermented and dried beans and is the most 

commonly used method to visually assess bean quality 

• The cut test is done on the test sample of whole beans from the 
determination of the bean count  

• Three hundred (300) whole beans irrespective of size, shape and 
condition are selected from the test sample, for the purpose of 
determining the incidence of defective or slaty beans, or both, or 
violet or purple beans or the presence of contamination or all 
within the test sample

• The beans are cut along the longitudinal axis, through the middle, 
to expose the maximum cut surface of cotyledons 

• Visually examine both halves of each bean in full daylight or 
equivalent artificial light 

• A sharp knife, anvil pruning shears or the Magra Bean Cutter is 
used to cut the 300 beans
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Physical bean attributes
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Cut Test Categories

• Fully fermented: light or dark brown nib colour, well defined internal ridging of the 

nib.  

• Partly purple/partly brown: nib is a definite purple or purple with light brown colour; 

ridges are not as well defined as in fully fermented beans.  

• Unfermented/Slaty: there is little or no evidence of defined ridges and the cut surface 

is smooth resembling that of cut cheese. The colour is usually dark to light purple.  

• Over fermented: the nib appears very dark in colour almost black and the smell of the 

bean is either putrid or ammonia-like. Slightly over fermented beans appear darker in 

colour than well fermented beans but may not smell putrid or ammonia-like. 

• Mouldy: showing clear evidence of mould growth.  

• Infested: there are insect larvae present or the remains of digested nib (frass). 

• Smokey: beans are assessed by aroma.
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Aroma and sensory assessment
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• Assess cut bean aroma immediately after cutting

• Put the beans about 2 cm (0.8 inches) away from your 
nose moving up and down the rows of cut beans on 
the Magra cutting bed or the individual cut beans if 
using a knife or anvil pruning shears. 

• This gives a good initial indication of what dominant 
flavours might be present in the finished liquor or 
chocolate. 

• Defects such smoke and oily taints and even putrid, 
meaty or hammy notes from over fermentation can 
be detected at this stage

• Samples may be rejected or further evaluations 
discontinued after these defects are identified.
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• The main purpose of sensory quality screening is to identify flavour defects 

that were not apparent from visual and odour cues in the bean sample.   

• Flavour assessment can take the following formats:

o A panel of skilled tasters for presence or absence of defects.

o A panel of unskilled tasters using Hedonic preference indicators.

o A panel of skilled tasters providing both quantitative and qualitative 

assessment (including presence or absence of defects), as well as an 

overall global quality or preference score.

o Evaluation by a single or few highly skilled tasters providing both 

quantitative and qualitative assessment (including presence or 

absence of defects), as well as an overall global quality or preference 

score.

Aroma and sensory assessment
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Sample preparation

Optimally fermented and dried 
beans are sorted by size, 
cleaned of any debris and  
assessed for moisture content 
(ideally between 6 – 7.5%).  A 
suitable quantity of beans is 
weighed out for roasting.

After roasting the beans are 
cooled before being broken and 
winnowed using either manual 
or suitable lab scale equipment.  
Cocoa nibs are then cleaned to 
removed pieces of shell and 
germ.

The cocoa nibs are slowly fed 
into a stone melangeur to be 
ground into cocoa liquor.  The 
process takes approximately 90 
minutes depending on the 
butter fat content of the beans 
used.  

The cocoa liquors are stored in 
sterile specimen containers at -
2 or -20°C in preparation for 
sensory evaluation.  

Roast type Temperature

(°C /°F)

Time

(minutes)

Cocoa beans aroma from cut test

Low 112 / 234 25 Delicate floral nutty/caramel notes
Medium 120 / 248 25 Fruity, floral, low acidic notes
High 130 / 266 25 High acidic notes

Either a Low, Medium or High 
Roast (temperature × time) is 
carried out depending on the 
roaster and roast mapping for 
the varieties with corrections 
for bean moisture content and 
bean size.

Aroma and sensory assessment
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Sample preparation

The equipment presented here are not 
endorsements to any particular supplier but 
provided for illustrative purposes only.

Aroma and sensory assessment
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Grade

Percentage of beans

Mouldy Slaty Insect-damaged and/or 
germinated

1 3 3 3

2 4 8 6

NOTE 1 The percentages are the maximum.

NOTE 2 The percentages given in the last column apply to the combined total of all the defects specified in
the column header.
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Attribute Max Min Average

Cocoa 7 5 5.9
Acidity 5 2 3.5

Astringency 7 3.5 4.7
Bitterness 5 3 3.9

Floral 4 0.5 2.3
Nutty 3 0 0.8

Woody 5 0 2.3
Fruity 6.17 3 4.5

©Cocoa Research Centre, UWI

Flavour
Attribute

Desired range on a 0 – 10
point scale

Cocoa 5 and above

Acidity 1 -3 

Bitterness Not greater than 4

Astringency Not greater than 4

Fruity 3 and above

Floral 2 and above

Woody 2 - 4

Nutty 2 - 5

Averages and Max & Min Ranges from 2013 - 2020
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Basic requirements for cocoa quality management facilities

Physical

• Separate space to receive, sanitise and store bean samples 
securely

• Dedicated room with access to electricity and water, free 
from noise, dust, foreign odours and heavy traffic

• Good lighting, ventilation and/or air conditioning

• Good food grade quality countertop (solid surface, laminate 
or stainless steel) with stool

• Desk and chair for report writing and tasting

• Sink for cleaning and wash up 

Human resource

• An understanding about agriculture, food and food safety 
principles

• Deep interest for and knowledge about cocoa post harvest 
processing

• Thorough and careful personality (meticulous)

• Good written and verbal communication skills

• Solution oriented, passion for making a difference and getting 
the job done
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• Food safety considerations

• Separating Clean and Dirty areas

• Storage and handling of raw materials, 
ingredients and finished product

• Separating staff, assessment and public 
interface
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Basic equipment for cocoa quality management facilities

Essential

• Scoops and buckets for sampling

• PVC sampling probe

• Top loading scale/balance

• Moisture meter

• Anvil type pruning shears 

• Sharp knife with serrated blade

• Matte white food grade surface for cutting 
and taking, observing beans and taking 
photos

• Magnifying glass

• Digital camera

• Small cocoa bean roaster

• Infrared thermometer

• Cocoa bean breaker and winnower

• Coffee grinder

• Melangeur for making cocoa liquor

• Freezer

• Stainless steel trays for bean sorting 

• Stainless steel bowls and silicone spatulas for 
making cocoa liquor

• Tasting supplies
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Quality 
determines 

value and price


