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Foreword 
 
High expectations in terms of food safety and environmental and social sustainability 
requirements present major challenges for producers of agriculture and fisheries 
products in developing countries.   Furthermore, consumers demand reasonable 
prices, sustainable farming practices and high quality, all of which add to the 
pressure on producers.  Lowering production costs, however, often means that 
sustainability suffers. To put an end to this vicious circle, joint commitment to 
economic, social and environmental sustainability is required from everyone involved 
in the value chain.  Codes of conduct and standards are excellent examples of this 
sort of cooperation. 
 
In the course of initiatives to develop Philippine standards, a common understanding 
of sustainability evolved among producers, the Industry sector and civil society in 
both producer and consumer countries. This brings about economic, social and 
environmental improvements in production and processing that ultimately benefit 
everyone involved. 
 
This Code of Practice for Philippine Cacao Beans should, therefore, contribute to 
sustainable agriculture in the Philippines.  This may serve as a reference tool for 
farmers in deciding at each step in the production process, on practices and/or 
outcomes that are environmentally sustainable and socially acceptable.  
 
 



 

 
 
Introduction 

The Code of practice for Philippine cacao beans was developed by the Bureau of 
Agriculture and Fisheries Product Standards (BAFPS) at the request of the 
Committee on Commercial Crops and the Cacao Industry Development Sub-
Committee of the National Agriculture and Fishery Council (NAFC) of the 
Department of Agriculture to address safety and quality issues in relation to cacao 
production.  It aims to codify practices at the farm level for a range of activities to 
fulfill the trade and government regulatory requirements, particularly on food safety, 
quality and traceability, as well as to achieve more specific requirements of specialty 
or niche markets. The Code is anchored on the following principles: 
 
• Improved and equitable economic returns for farmers, production of consistent 

high quality cacao at cost efficient farming practices built upon strengthened 
farmer associations with expanded entrepreneurial skills; 

 
• Set out standards on food and farm safety through the safe and efficient use of 

fertilizers, good labor practices, safe and healthy production practices, protection 
of natural resources and biodiversity, and long-term productivity that promotes 
healthy and thriving cacao farming household and communities; and 

 
• Responsible environmental stewardship where soil and water are conserved, 

with safe and efficient use of fertilizers and effective Integrated Pest 
Management. 

 
This Code of practice for Philippine cacao beans addresses the essential principles 
of food safety applicable to primary production, post harvest and processing 
operations.  It focuses on Good Agricultural Practices (GAP), Good Hygienic 
Practices (GHP) and Good Manufacturing Practices (GMP) that will help control 
microbial, chemical and physical hazards associated with all stages of cacao 
production from primary production to transport and shipment of cacao.  Particular 
attention is given to minimizing microbial hazards and Ochratoxin A contamination.  
 
The Code provides general recommendations to allow flexible and uniform adoption 
even when production practices and environmental conditions are diverse.  
Therefore, this Code is also applicable to micro and small-scale producers. 
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Code of practice for Philippine cacao beans 
 
1 Objective of the Code 
 
This Code aims to provide general guidelines and technical advice on food safety 
and quality for the production, post harvest and processing of cacao.  The principles 
and practices in this Code, when applied, is expected to achieve the goal of ensuring 
that cacao produced from the Philippines is of good quality, is safe and suitable for 
human consumption.   
 
2 Scope, use and definitions 
 
2.1 Scope 
 
This code covers general good agricultural practices, quality and food safety 
principles for the primary production, post harvest operations, processing 
(fermentation and drying), storage and transport or shipment of fermented cacao 
beans.  Emphasis is made on the prevention of contamination from microbial 
hazards, chemical hazards, particularly from Ochratoxin A contamination, and 
physical hazards as they relate to GAP, GHP and GMP.  This Code does not provide 
recommendations on food safety practices for the processing, storage, transport and 
handling practices of chocolate at wholesale, retail and food service or in the home. 
 
2.2 Use 
 
This code follows the format of the Codex Recommended International Code of 
Practice – General Principles of Food Hygiene – CAC/RCP 1-1969, Rev 4 (2003), 
the Code of Hygienic Practice for Fresh Fruits and Vegetables (CAC/RCP 53-2003), 
the Philippine Code of Good Agricultural Practices for Fruits and Vegetable (GAP-
FV) Farming (PNS/BAFPS 49:2007 ICS 65.020.20), and the Philippine National 
Standard for Cacao or Cocoa Beans (PNS/BAFPS 58:2008) and should be used in 
conjunction with them.  Section 3 covers major food safety issues on the primary 
production of cacao, while Section 4 covers post harvest and on-farm processing 
operations, particularly fermentation and drying.  In other sections, General 
Principles of Food Hygiene have been expanded, where there are specific issues, to 
primary production, post harvest and on-farm processing operations. 
 
2.3 Definitions 
 
For the purpose of this code, the following terms are defined: 
 
2.3.1 
cacao or cacao beans  
fermented and dried cacao seeds 
 
2.3.2 
cleaning  
the removal of soil, food residues, dirt, grease or other objectionable matter 
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2.3.3 
drying  
reduction of moisture content of fermented cacao beans from 55 % to a level that is 
safe for storage and shipment (6-7%) where excessive acidity is eliminated through 
evaporation of acetic acid through the outer skin while it is moist.  It is an extended 
part of fermentation. 
 
2.3.4 
fermentation  
a process that produces the chocolate flavor in cacao beans.  It occurs in two 
stages: (a) fermentation of sugars in pulp surrounding the cacao beans producing 
alcohol and acetic acid; and (b) the acetic acid produced penetrates through the 
bean and causes biochemical reactions in the bean that is responsible for the 
formation of chocolate flavor precursors and classic chocolate brown color. 
 
3 Primary production 
 
3.1 Environmental hygiene 
 
Potential sources of contamination from the environment should be identified. 
Primary production should not be carried out when there are potentially harmful 
substances that may contaminate cacao during harvest.  As far as possible, 
domestic and wild animals should be kept out of the area by installing fences or 
confining animals to a designated area for livestock production as they may also be 
sources of contamination.  Farmers should evaluate the land based on: 
 
• Previous and present usage of the production area and the adjoining sites or 

history of prior land  use 
• Access of farm and wild animals to the site and to water sources used in primary 

production 
• Potential for contaminating cacao areas from leaking, leaching or overflowing of 

polluted surface waters 
• Environmental impact assessment, if available. 
 
3.2 Water for primary production  
 
Primary and secondary sources of water must be identified.  The farmers should 
protect water sources against contamination and pollution, and use water prudently.  
They should conserve all water streams and sources (including ground water).  
Manure, fertilizers and agrochemicals must be handled and stored in a way that 
prevents contamination of water sources. 
  
Water should be assessed based on microbial and chemical safety, and suitability 
for intended use.  Corrective actions should be made to prevent or minimize 
contamination from livestock, sewage treatment and human habitation. 
The producer should allow a strip of native vegetation (at least 5 meters wide) or 
guard plants to grow along water streams and sources to control erosion, filter out 
agrochemicals and protect the wildlife habitat. 
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3.3 Cacao farm establishment and rehabilitation 
 
Cacao farm may be established as an intercrop to existing coconut farm, planting in 
open areas or in existing agro-forestry systems or logged-over forest areas.  It 
should be remembered, however, that the soil for cacao should be deep and well-
drained, but of sufficient water-holding capacity.  The pH can be between 4.0 and 7.5 
if there is a rich supply of organic matter either through application of mulch or soil 
amendments. 
   
If cacao farm is to be established in open land areas, planting of permanent and 
some temporary shade trees should be established a year before new cacao trees 
are planted. The shade trees should be well arranged to shelter the young plants. 
 
The code upholds and promotes the protection of forests, endangered species, 
natural habitat, and strengthen biodiversity protection against weather risk.  
Degradation and deforestation of primary forest is prohibited.  The land to be used 
as cacao production area should be classified as agricultural land and/or approved 
for agro-forestry use.  The objective is that the farming practices respect the 
protected areas and human-wildlife conflicts are managed appropriately. 
 
Planting materials or seedlings are the primary investment of a farmer.  Therefore, 
the use of suitable planting and grafting materials is critical.  Cacao planting and 
grafting materials (budsticks or scions) should be reasonably free of visible signs of 
pests and diseases.  Moreover, only disease-tolerant, high-yielding and good quality 
planting materials should be distributed or released by nurseries/propagation 
centers/farmer-seedlings producers to the farmers.  For newly established cacao 
farms, cacao trees should be planted in the most suitable pattern and density to 
ensure easy management of the farms. 
 
3.4 Cacao farm maintenance 
 
The farmer should perform good cultural control within the cacao farm.  Proper 
pruning is an important operation and can affect yield for months, even years. 
Pruning also affects the shape and structure of the tree for the rest of its life.  Insects 
and diseases multiply more on un-pruned cacao trees with dense canopies than on 
trees that have been opened up by pruning and display well-aired canopies.  Pruning 
can help achieve three (3) objectives, namely: 
 
a) Increase cacao pod production; 
b) Reduce pest and disease infestation (especially cacao pod borer and black pod); 

and  
c) Control the shape and height of the tree and ensure easy access for harvesting 

and crop protection activities. 
  
Chupons or side shoots growing at the base of the stem have to be removed 
regularly.  Pruning can be carried out properly by using good tools such as a pruning 
saw, a pruning shear, a chupon knife or a long-handle pruner or chainsaw.  Weeds 
are preferably removed by hand or hand tools, or by mulching with available 
materials such as leaf litters.  
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Maintenance of good sanitation practices on the farm is important.  Diseased or 
infested pods, branches and other plant material should be regularly removed from 
the trees, and properly disposed of in a way that prevents contamination.  Tools 
used should be dedicated for this purpose only and disinfected before and after each 
use. 
 
Farmers should practice effective use of farm wastes, particularly pod husks, by 
shredding them as base material in making compost or organic fertilizer.  Farm 
wastes may include diseased pods or parts of the plants in the cacao farm.  
However, it is critical to make sure that these wastes are properly composted 
whereby organisms or pathogens are destroyed during the composting process. 
 
In situations where cacao trees are already old, and/or less productive, rehabilitation 
should be done by either side-grafting or bark-grafting, or chupon grafting.  The scion 
or budwood should come from known/registered budwood garden of high 
productivity and resistance/tolerance to major pests and diseases. 
 
A tree can have up to three side grafts but these must be made one month apart.  In 
other words, the second side graft should be made at least one month after the first 
side graft. Side grafting not lower than three (3) inches from the ground is 
recommended. 
 
3.5 Soil management and fertilization 
 
Soil should be evaluated for microbiological and chemical hazards.  Soil must not be 
contaminated with heavy metals.  Records of heavy metal testing from accredited 
laboratory must be kept. 
 
The farmers should use techniques to prevent soil erosion.  During the first five years 
after (re)planting, the farmer can prevent erosion through leaving - or planting - 
shade trees during land preparation and by planting other plants (food crops, fruit 
trees, cover crops, etc.).  If cacao is planted on slopes over 8%, the producer can 
use techniques to prevent erosion. 
 
The farmer should use natural techniques to maintain and optimize soil fertility and 
structure. Disease-free organic waste, such as pruned branches and leaf litter, are 
left in the field or used for composting. 
 
Raw manure or human waste must not be used for cultivation.  Natural fertilizers, 
such as pod husks, prunings or other organic materials, must be fully decomposed 
with no foul smell. Disease-infected organic waste shall be kept away from the 
farms.  Agricultural workers who apply organic fertilizers should be trained on proper 
application or practice (i.e., quantity and type).  Records, including origin and 
composition of organic fertilizers, date, frequency, and location of application, should 
be kept.  Analysis for heavy metals should likewise be conducted. 
 
Agricultural inputs should not contain microbial or chemical contaminants as defined 
under the Recommended International Code of Practice – General Principles of 
Food Hygiene (CAC/RCP 1-1969, Rev 3(1997)) at levels that may adversely affect 
the safety of cacao. The World Health Organization (WHO) guidelines on the safe 
use of water and excreta should also be adopted. 
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Fertilizers should comply with the regulations of the Fertilizer and Pesticide Authority 
(FPA).  Growers should use only registered agricultural chemicals and should use 
them according to manufacturer’s instructions for the intended purpose. All organic 
and inorganic fertilizers are to be used appropriately, optimizing yield and minimizing 
negative impacts on human health, the environment and the quality of the cacao.  
Farmers (or other persons that apply fertilizer) should be able to tell which fertilizers 
(whether organic or inorganic, type and mineral/chemical content) are used and what 
is the appropriate application dosage and timing. Fertilizers must be always clearly 
labeled and stored in original container.  Fertilizers should be stored securely (e.g. 
locked away), out of reach of children, away from tools and food products in a way 
that does not contaminate the environment. 
 
3.6 Pest management and crop protection 
 
Major losses of cacao production in the world are due to pests and diseases.  
Therefore, controlling them is a key part of efficient management of a cacao farm.  
To better manage the pests and diseases on their farms, farmers need to be able to 
recognize the symptoms, understand the causes, and know how the pests and 
disease organisms operate. 
 
There are four (4) methods used: regulatory, cultural, biological and chemical.  
 
Regulatory measures are taken, usually by law, to prevent material contaminated 
with a pathogen from being transported from one area that already has a particular 
disease to another area which does not yet have the disease. 
 
Cultural control is a broad approach that involves preventing the pathogen from 
coming into contact with and infecting the cacao trees, or eradicating the pathogen or 
significantly reducing its numbers in an individual plant or within an area.  This 
includes the use of Trichoderma harzanium in compost making and biodegradable 
cacao sleeves to control Cacao Pod Borer (CPB). 
 
Biological control involves a range of measures that include directly introducing 
other organisms that are natural enemies of pests and diseases, such as black ants 
(Componotus herculeanu), other crops, nocturnal animals or use of pheromone 
traps. 
 
Chemical control usually seeks to remove the pathogen from the disease location.  
Chemicals that are toxic to the pathogen are applied to the cacao or shade trees, 
either to prevent pathogen inoculum from establishing in a host, or to cure an 
infection that is already in progress. 
 
The code puts more emphasis on use of resistant varieties, cultural and biological 
control of pests and diseases.  The farmers should apply Integrated Pest 
Management (IPM) techniques learned during trainings and they should be able to 
explain these to other farmers.  They should take into account agrochemical 
resistance, conservation of natural enemies of pests and non-chemical ways of crop 
protection. 
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In choosing chemical crop protection products, farmers should be knowledgeable 
about Maximum Residue Levels (MRL) enforced in destination markets.  Only 
pesticides that are target specific with minimal effect on the agro-ecosystem and 
minimal negative environmental implications should be used. 
 
Farmers who apply agricultural chemicals should be trained on proper application.  
Pesticides must be always clearly labeled and stored in original container.  They 
shall be stored in a designated secured area away from the main production area.  
Pesticides and other agrochemicals must be stored separately and preferably in an 
elevated area using pallets. 
 
All crop protection products are prepared and applied according or equivalent to the 
label instructions, using the prescribed dosage, timing and intervals of application.  
Records should be kept of all crop protection products that are used by the farmers.  
Farmers should keep an up-to-date and complete list of all crop protection products 
which are allowed for use, including brand names and active ingredients. 
 
For cacao nurseries, all crop protection product treatments should be recorded with: 
product trade name, expiration and manufacturing dates; name and concentration of 
active ingredients; application date and dose; and, the name of the person who 
applies the product.  All agricultural workers that apply crop protection products 
should be able to tell what crop protection products are used and the appropriate 
application method, dosage/formula and timing. 
 
All pesticides should comply with the regulations of the FPA.  Growers should only 
use registered pesticides and should use them according to manufacturer’s 
instructions for the intended purpose.  Pesticide residues should not exceed levels 
established by the Codex Alimentarius Commission as indicated in the Philippine 
National Standard for Cacao or Cocoa Beans (PNS/BAFPS 58:2008).  Withholding 
period or pre-harvest intervals must be observed and warning signs may be placed 
during time of application.  Cocktails of agricultural chemicals must be avoided 
unless specified in the manufacturer’s label. 
 
Records of purchase, application, risk to human health (i.e. active ingredients) and 
disposal must be kept for farm audit.  Records should include information on the date 
of application, chemical used, the pest or disease for which it was used, the 
concentration or amount, method and frequency of application, and date of 
harvesting to verify the time between applications and harvesting is appropriate. 
 
Agricultural sprayers must be well maintained and calibrated to ensure the accuracy 
of the rate of application.  Sprayers and mixing containers should be thoroughly 
washed after use, especially when it is used for different agricultural chemicals on 
different crops. 
 
Disposal of containers of agricultural chemicals must be done according to the 
regulations of the FPA.  Containers should not be re-used for other purposes. 
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Farmers should only use biological controls for pests, mites, plant pathogens, etc., 
which are authorized for cultivation of cacao and should use them according to the 
manufacturer’s instructions for the intended purpose. 
 
3.7 Personnel health, hygiene and sanitary facilities 
 
An appropriate degree of personal hygiene should be maintained by all personnel. 
Agricultural workers who come directly in contact with the cacao during or after 
harvesting should comply with hygiene and health requirements so as not to 
contaminate the product. 
 
Visitors should wear protective clothing and adhere to other personal hygiene 
provisions in this section. 
 
3.7.1 Personnel hygiene and sanitary facilities 
 
Hygienic and sanitary facilities should be available to ensure that an appropriate 
degree of personal hygiene can be maintained.  Sanitary facilities should be located 
in close proximity to the field but should not be close to water sources or in a place 
where rain can wash out contaminants or cause spills.  They should be in sufficient 
number to accommodate all personnel and should be of appropriate design to 
ensure hygienic removal of wastes and avoid contamination of growing sites, the 
cacao itself or agricultural inputs.  Handwashing facilities should be provided and 
maintained in sanitary conditions. 
 
3.7.2 Health status 
 
People who are suffering from or carriers of disease or illness or communicable 
diseases (i.e. hepatitis, tuberculosis) that may contaminate the cacao should not be 
allowed in the cacao growing or harvesting areas.  Any affected person should 
immediately report illness or symptoms of illness. 
 
3.7.3 Personal cleanliness 
 
Agricultural workers who have direct contact with the cacao should maintain a high 
degree of personal cleanliness and should wear protective clothing and footwear as 
appropriate.  Cuts and wounds should be covered when workers are permitted to 
continue working. 
 
Agricultural workers should wash their hands when handling cacao or other materials 
that come in contact with the hands. They should wash their hands before starting to 
work, each time they return after a break, immediately after using the toilet or 
handling contaminated material. 
 
3.7.4 Personal behavior 
 
Smoking, spitting, chewing gum, eating, sneezing, and coughing should be avoided.  
Personal effects such as jewelry, watches or other items should not be worn or 
brought into the farm specifically in the processing area. 
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3.8 Equipment associated with growing and harvesting 
 
Farmers should follow technical specifications on the use and maintenance of 
equipment.  Equipment and containers coming in contact with the cacao should be 
non-toxic and food-grade.  They should be designed and constructed for easy 
cleaning and disinfection and maintained to avoid contamination of the cacao.  
Containers for waste, by-products, and inedible or dangerous substances should be 
identified, suitably constructed and be made of impervious material where 
appropriate.  Such containers should be secured to prevent accidental or malicious 
contamination of the cacao or agricultural inputs, and segregated to prevent their use 
as harvesting containers.  Containers no longer in hygienic condition should be 
discarded.  Equipment and tools should function according to the use for which they 
are designed and should not damage the cacao.  Such equipment should be 
maintained in good condition. 
 
3.9 Handling and transport 
 
3.9.1 Prevention of cross-contamination 
 
Effective measures should be done to prevent cross-contamination from agricultural 
inputs or workers that come directly in contact with the fresh cacao.  To prevent 
possible cross-contamination, adverse weather conditions or other environmental 
factors that may contaminate the cacao should be considered at the time of harvest. 
Rotten cacao or cacao not suitable for human consumption should be segregated 
right in the field, and disposed properly.  Agricultural workers should not use 
harvesting containers for any purpose other than harvesting of cacao.  Equipment 
and containers used for garbage, manure, etc., should not be used for holding cacao 
or have contact with the packaging material used for cacao without proper cleaning 
or disinfecting.  When packing the cacao, care must be taken to avoid contamination 
of containers from animal or human manure. 
 
3.9.2 Transport of fresh/wet beans from the field to the on-farm fermentation 
and drying facility 
 
Cacao should be transported under conditions which will prevent contamination.  
The containers to be used in transporting/hauling wet/fresh cacao beans to the 
fermentation and drying center should be designed to minimize damage to the fresh 
cacao and avoid pest infestation.  They should be made of materials that are non-
toxic, easy to clean, and those that will prevent contamination from glass, wood, 
plastic, water, etc. 
 
Transport vehicles or transport/hauling equipment and materials should not be used 
for hazardous substances unless they are adequately cleaned and disinfected, when 
necessary, to avoid cross-contamination. 
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3.10 Cleaning, maintenance and sanitation 
 
Premises (especially of the fermentation and drying centers) and production and 
harvesting equipment should be kept and maintained in condition that will allow 
cleaning and disinfection.  Equipment should function properly so as to prevent 
contamination of the cacao.  Cleaning materials and agricultural chemicals should be 
identified and stored separately in designated and secured storage facilities.  
Agricultural chemicals should be used according to manufacturer’s instructions as 
indicated in the label. 
 
3.10.1 Cleaning programs 
 
Cleaning and disinfection programs should be in place and carried out effectively 
and appropriately.  Programs should be monitored for their effectiveness, reviewed 
and adapted to reflect changes in conditions.  Production and harvesting equipment 
and reusable containers that come in contact with the cacao should be cleaned and 
disinfected, as appropriate, on a regular basis.  
 
3.10.2 Cleaning procedures and methods 
 
Cleaning procedures should include removal of debris from the equipment surfaces, 
washing with water, application of detergent solution, rinsing with water and 
application of a sanitizing or disinfecting agent as appropriate. 
 
3.10.3 Pest control systems 
 
An integrated pest management program must be in place to prevent or suppress 
pest problems or apply controls that are safer for people and the environment. 
 
NOTE  Pest control systems in the farm level (production side) must be separate 
from the pest control system within the fermentation and drying centers (primary 
processing) because the pests are not same. 
 
3.10.4 Waste management 
 
A suitable provision for storage and removal of waste should be made. Waste 
(particularly inorganic waste since organic wastes are used as natural fertilizers) 
should not be allowed to accumulate in the cacao production area.  Storage area for 
waste should be kept clean and dry. Recycling and reuse of waste should be 
adopted. 
 
4 Fermentation and drying establishment: Design and facilities  

 
Refer to the General Principles of Food Hygiene 
 
5 Control of operation 
 
5.1 Control of food hazards  
 
Refer to the General Principles of Food Hygiene 
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5.2  Key aspects of hygiene control systems 
 
5.2.1 Time and temperature control  
 
Refer to the General Principles of Food Hygiene 
 
5.2.2 Specific process steps:  Post harvest, on-farm processing and storage 
 
5.2.2.1 Pod harvesting  
 
Good harvest and post-harvest practices should be applied to ensure good and 
consistent quality and food safety.  From pollination, cacao pods form, mature and 
ripen between 160 to 180 days.  Ripeness is indicated by a change in color when 
green pods turn to yellow, or dark-red or purple pods turn to yellow or orange, and 
yellow lines on the skin appear. 
 
Harvest healthy ripe pods at approximately 75 % ripeness.  This is to avoid loss of 
the mucilage which is the source of sugar needed during the fermentation process.  
In addition, the beans in over-ripe pods are likely to have germinated, and contribute 
to defects such as ‘germinated’ beans. 
 
Unripe pods should not be harvested.  Beans of unripe cacao pods contribute to 
defects such as ‘slaty’ beans. 
 
A machete or bolo, pruning shear or cacao hook on a stick is commonly used to 
remove the pods from the tree.  These tools should be designed taking into 
consideration hygienic cleaning and disinfection (i.e. use of hot water or chlorine 
compound).  They should be cleaned by washing with water, application of 
detergent, rinsing with water and submerging in sanitizing solution as appropriate.  
They should also be sharpened regularly using a file. 
 
Harvesting should be done every week during peak season and every two weeks for 
non-peak season. Harvested pods may be stored for 7 days in a shaded area.  
Separate diseased pods from healthy pods right in the field to avoid contamination 
during transport and storage. 
 
Care should be taken not to damage, wound or cut the pods while it is removed from 
the tree.  Damage can lead to fungal infection of the tree and ochratoxin 
contamination of the bean.  Wounded pods should not be stored.  Flower cushions 
should also not be damaged to allow flowers to produce pods for several years. Use 
harvesting poles with knife instead of climbing the tree. 
 
Diseased, rotten pods and dried or diseased cherelles should be removed every 
week using a machete, bolo, pruning shear or cacao hook on a stick designated to 
be used only to remove diseased material.  This is to avoid spread of fungi to healthy 
trees. 
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5.2.2.2 Pod breaking and removal of seeds 
 
Pod breaking may be done in the cacao farm immediately after harvesting or within  
7 days after harvest.  A baton or pod splitter is commonly used to break the pods. 
Care should be taken during pod breaking not to damage the seeds and allow 
contamination by molds or entry of insects.  The pod knife should be at most 1 cm 
wide to avoid damaging the bean. The baton or pod splitter should be designed 
taking into consideration hygienic cleaning and disinfection.  It should be regularly 
cleaned and disinfected by washing with water, application of detergent, rinsing with 
water and submerging in sanitizing solution as appropriate.  
 
Removal of seeds or wet beans attached to the placenta may be done manually by 
hands that are properly washed and using gloves or by using a scooping 
tool/scooper.  Likewise, seeds must be separated to avoid clustering. Damaged 
seeds like black beans and insect-damaged beans should be discarded.  Figure 1 
shows common defects of cacao beans due to improper pod breaking. 
 
Scooped beans should be placed in a suitable container (i.e. plastic bin to drain 
liquid for 16-18 hours) and should not be placed on the ground. The collectors of the 
‘wet beans’ should put a label in each batch of beans collected from specific farmer 
for traceability purposes. 
 
5.2.2.3 Fermentation of cacao beans 
 
Fermentation of cacao beans normally takes five (5) days.  Germinated beans from 
overripe and infested pods should be separated and discarded.  Moldy cacao beans 
should be discarded. 
 
Cacao beans should be fermented in fermentation boxes usually made of wood, or in 
perforated baskets if in small quantities.  Design of fermentation structure, materials 
or area should take into consideration drainage of fermentation drippings, ease of 
turning and air circulation (i.e. slated floors, perforations, etc.).  Fermentation boxes 
or baskets should be covered to avoid loss of heat and prevent contamination from 
the air and exposure to rainwater. Materials used as cover include jute sacks or 
banana leaves. 
For fermentation in boxes, a box with dimensions of 75 cm x 75 cm x 45 cm deep or 
1.0 m x 1.0 m x 45 cm deep can accommodate 200 to 400 kg of wet cacao beans, 
and 1.0 m x 1.0 m x 0.5 m deep for 400 to 450 kg wet beans. For a central 
fermentation facility, a box dimension of 150 cm x 150 cm x 50 cm deep for a    
1,100 kg capacity with tiers for easy mixing and transfer of beans may be 
constructed.  It is also recommended that boxes have removable dividers.  For 
fermentation baskets, each basket can contain at least 50 kilos. 
 
Organic materials used for fermentation should be regularly cleaned after each use 
or discarded when appropriate.  Baskets or boxes should be elevated from the 
ground to avoid contamination from the floor.  
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Figure 1 – Defects of Cacao Beans due to Improper Pod Breaking 
(Source: CocoaPhil, 2008) 

 
 
Cacao beans are turned 48 hours or 2 days after loading in the fermentation boxes 
or baskets. The temperature during this period must reach 38 to 39 °C. The process 
of turning ensures uniform heating of the beans, allows air to circulate, breaks lumps 
and prevents formation of molds in the beans.  Without the turning process, the 
beans will be improperly fermented, moldy and will produce off-odors.  Removal of 
lumps is also conducted during turning operation.  Care should also be taken to 
prevent the cacao beans from getting in contact with water during the fermentation 
process by placing a cover on the fermentation boxes.  The cacao beans should 
remain in the boxes/baskets for the next three (3) days and the temperature must 
reach 45 to 50 °C. Temperature lower than 45 °C will result to inadequately 
fermented cacao bean. 
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Turning of beans in fermentation boxes should be done with a paddle or shovel, 
while beans in baskets, with hands properly washed and/or using hand gloves to 
prevent direct contact of the seeds with the hands.  Equipment, such as shovel or 
paddle, also used to do manual turning, must be cleaned on a regular basis.  
 
Factors that influence fermentation include ripeness of the pods, quantity of beans, 
type of cacao and duration of fermentation.  Fermentation is assessed by the odor, 
and external and internal color of the beans as shown in table 1. 

 
Table 1 – Quality indicators of fermentation progress 

(Source: Espino and Ramos, 2008) 
 

Parameter 
Under-

fermented 
beans 

Adequately 
fermented 

beans 
Over-fermented 

beans 

Temperature of 
bean mix (oC) 

<45 45-48 Either < or > 45 

Bean color pinkish-white, 
moist 

Reddish brown, 
sticky 

Black-brown, 
sticky  

Color of the nibs  nib remains 
purple with very 
pale brown 
pigments 

Nib is pale brown 
in the center and 
more pale 
reddish purple 
around with a 
ring of dark 
brown under the 
external skin, full 
brown color 
developed during 
drying  

Deep dark brown 
or black brown 

Bean smell/odor sweet  Sour smell  

Number of days in 
the fermentation 
box or basket 

<5 5 >6 

Illustrative 
example 

 
 

Proper cacao bean fermentation brings out the best chocolate flavor.  There is no 
chocolate flavor without proper fermentation.  Too short fermentation produces violet 
beans with weak flavor.  Too long fermentation results to rotten beans which have a 
putrid taste and produces off-flavors (see figure 2). 
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Figure 2 – Defects of cacao Beans due to improper fermentation 
(Source: CocoaPhil, 2008) 

 
 
5.2.2.4 Drying of cacao beans 

 
Good drying is as important as good fermenting. The first day of drying is the full-
term fermentation of the cacao beans.  The beans will only develop the right brown 
color inside if they are properly fermented and dried. 
 
Solar or sun-drying is preferred to produce good quality cacao beans.  However, 
considering Philippine conditions, combined sun and mechanical drying is used 
starting with sun-drying for 1-2 days (about 31 hours at full day sunshine or 5-8 days 
at 4-6 hours sunshine per day) and finishing up with artificial drying.  During the 
whole drying process, the moisture is reduced from 45% to 7% (ideal).  While on the 
drying bed, beans must be turned several times each day to ensure uniformly dried 
beans.    
 
Sun drying should be done in elevated solar dryers to avoid contamination from the 
ground.  The dryers should be covered with clear UV plastic (at least 200 
milimicrons) or with a screen to prevent contamination from the air and foreign 
materials. 
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Artificial dryers designed to use heat from burning solid fuel, such as wood or 
coconut shell, should have indirect heating system using appropriate furnace or 
burner and heat exchange system to prevent smoke contamination of cacao beans.  
The temperature should not exceed 60 °C for gradual removal of water.  The layer of 
beans should not exceed 25 cm to facilitate good mixing.  An artificial dryer with 
dimensions of 6.0 m x 12.0 m can accommodate approximately 5,000 kgs of 
fermented beans with 21 cm cacao beans layer.  Rapid drying causes the beans to 
retain excessive amounts of acetic acid which results in a sour taste.  Excessive 
drying causes off-flavors. Insufficient drying results in moldy beans.  Beans directly 
above the burner will have smoky smell and taste (see figure 3). Care should be 
taken to ensure that beans do not have direct contact with smoke to prevent 
Polycyclic Aromatic Hydrocarbons (PAH) contamination.  
 
Drying facilities and equipment should be designed taking into consideration hygienic 
cleaning and possible disinfection.  Drying equipment and materials should be 
cleaned and disinfected when necessary after each batch, should be dedicated only 
for the drying operation and not used for other purposes. 

 

 

Figure 3 – Defects of cacao beans due to improper drying  
(Source: CocoaPhil, 2008) 

 
5.2.2.5 Sorting and grading  

Cacao beans are sorted to remove the flat, slaty, black, moldy, small, double beans 
and beans with insect damage.  They are graded based on the proportion of 
defective beans as specified in the Philippine National Standards for Cacao or 
Cocoa Beans (PNS/BAFPS 58:2008) found in table 2.  All quality defects of cacao 
beans are summarized in figure 4. 
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Table 2 – Grading of cacao beans (PNS/BAFPS 58:2008) 
 

Grade Bean 
Count 

Percentage of beans 

Moldy Slaty 
Defects such as 

damaged, infested 
beans and 

germinated beans 

1A ≤ 100 3 3 2.5 

1B 101-120 3 3 2.5 

2A ≤ 100 4 8 5.0 

2B 100-120 4 8 5.0 

Sub-
standard 

>120 >4 >8 >5 

NOTE  The percentages are maximum; the percentages given in the last column 
apply to all the defects mentioned therein, taken together. Code 1-2 denotes grade 
based on defective characteristics. Code A and B stands for bean counts. 

 
 

During sorting and grading, personnel must wear protective clothing and footwear.  
Manual sorting to remove defective beans should be done with hands properly 
washed and using hand gloves to prevent direct contact of the dried cacao beans 
with the hands.  Equipment and materials used for sorting and grading should be 
cleaned after each operation.  

 
5.2.2.6 Packaging and storage 

 
Once the drying and sorting processes have been completed, the cacao beans must 
be placed in appropriate bags and stored.  Proper bagging and storage of the 
processed beans is just as important as proper fermentation and drying.   Incorrect 
or careless bagging and storage can lead to rejection of the beans by the buyer.  
 
Dried cacao beans should be packed and sealed in bags made of food-grade or non-
toxic materials such as jute bags or sacks.  The bags or sacks should have a label 
imprinted on the sack or bag indicating the production batch number and date, the 
cooperative/farmer/area presented in codes, and the grade of beans.   
 
Following proper fermentation, drying and bagging, the cacao beans are ready to be 
sold, and used for processing of chocolate and chocolate products (see figure 5).  
Using the appropriate equipment (moisture meters, knives, bean cutter for cut-test, 
weighing machine, etc.), the quality of the beans in the bags must be checked before 
the cacao is sold.   
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Figure 4. Quality Defects of Cacao Beans (Source: CocoaPhil, 2008) 
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This process is crucial as it can considerably affect the final price paid to the farmer.   

Figure 5 – Cacao Processing Chart (Source: ICCO International Cocoa Organization) 
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At this stage, the cocoa beans must fulfill certain criteria to the satisfaction of the 
buyer. 
 
If storage is necessary, the bagged cacao beans must be placed in storage sheds 
that are weatherproof, well ventilated, free from moisture and insect pests and away 
from smoke and other odors that may contaminate the cacao (see figure 6).  Cacao 
beans should be stored above the ground (at least 7 cm) using pallets, and away 
from walls in a dry, well ventilated area, away from sources of contamination such as 
agrochemicals, fuel, flammable substances, smoke, etc.  Bags of cacao beans 
should be stacked in such a way that individual grades and lots are separated by a 
passage of at least 60 cm wide, and disinfestation by approved fumigant may be 
carried out (as indicated in the Philippine National Standard for Cacao or Cocoa 
beans (PNS/BAFPS 58:2008). 
 
Storage facilities should be designed to minimize damage to the cacao and avoid 
pest infestation.  Moisture of the cacao beans should be monitored regularly during 
storage.  The storage area must be kept clean and secured at all times.  
 
5.2.3 Microbiological and other specifications 

 
Refer to the General Principles of Food Hygiene 
 
5.2.4 Microbial cross-contamination 

 
Refer to the General Principles of Food Hygiene 
 
5.2.5 Physical and chemical contamination 

 
Refer to the General Principles of Food Hygiene 
 
5.3 Incoming material requirements 

 
Refer to the General Principles of Food Hygiene 
 
5.4 Packaging  

 
Refer to the General Principles of Food Hygiene 
 
5.5 Management and Supervision 
 
Refer to the General Principles of Food Hygiene 
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Figure 6 – Defects of cacao beans due to improper storage 

(Source: CocoaPhil, 2008) 
 
5.6 Documentation and records 
 
Records of production, processing and distribution should be kept to facilitate 
traceability.  The appropriate period should be longer than the shelf life of the dried 
cacao (i.e. shelf life of cacao beans + 6 months)  
Farmers should keep up-to-date comprehensive records of all farming activities.  
Records should be kept on the: 
 
• types, varieties and sources of planting materials; 
• types of pesticides and fertilizers and usage; 
• production site with lot codes; 
• suppliers of agricultural inputs; 
• lot number of agricultural inputs; 
• water management practices; 
• use of agricultural chemicals; 
• water quality and safety; and 
• pest control and cleaning schedules of premises, facilities, equipment and 

containers. 
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Personnel involved in the fermentation and drying operations should keep current all 
relevant information on each lot: 

• incoming materials (growers, lot numbers); 
• fermentation and drying data (batch code, temperature and time of fermentation, 

physico- chemical analysis, etc.); 
• storage temperatures; and 
• cleaning schedules for premises, facilities, equipment and containers. 
 
5.7 Recall procedures 
  
Refer to the General Principles of Food Hygiene 

  
In addition, when there is a suspected contamination of cacao beans, a traceability 
system should be applied to ensure effective lot identification.  The lot identifier 
should trace the origin of the cacao up to the farm level. Information on the name 
and location of the farm, agricultural inputs, production and harvest dates should be 
linked with the packer’s information so that the system can trace products from the 
distributor to the farm.  

 
6 Fermentation and drying establishment: Maintenance and sanitation 

  
Refer to the General Principles of Food Hygiene 
 
7 Fermentation and Drying Establishment:  Personal Hygiene 
  
Refer to the General Principles of Food Hygiene 
 
8 Transportation 

 
Refer to the General Principles of Food Hygiene and to the Code of Hygienic 
Practice for the Transport of Food in Bulk and Semi-Packed Food (CAC/RCP 47-
2001) 

 
In addition, the cacao beans should be loaded in food grade bags such as jute bags 
or prepared for bulk shipping.  They may be vacuum-packed before placing into 
sacks.  Cacao beans should be prevented from getting wet during loading and 
transportation. 
 
Cacao beans should be well prepared, free from infestation and off-flavors.  Any 
infestation must be dealt with by proper and approved methods of fumigation. 
 
Ideally, only cacao beans should be stored in one location of the cargo vessel and in 
sealed container vans.  High fire-risk materials, hazardous or poisonous chemicals, 
should never be stored with cacao beans.  
 
Containers for cacao shipping should be clean and free from residue of previous 
cargo. Containers should not be used to carry chemicals or other materials giving off 
strong odors.  
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9 Product information and consumer awareness 
 
Refer to the General Principles of Food Hygiene and the Philippine National 
Standard for Cacao or Cocoa beans (Marking and labeling) which is as follows: 
 
9.1 Name of product, variety or commercial type; 
9.2 Grade; 
9.3 Net weight (kg); 
9.4 Name and address of producer, trader or exporter and relevant license 
number; 
9.5 Location/place produced (town and province); and 
9.6 Consignment or lot or contract number as applicable 
 
10 Training  
 
10.1 Awareness and responsibilities 
 
Farmers, agricultural workers and other personnel involved in primary production 
and on-farm processing should be aware of the essential quality parameters, GAP, 
GHP and GMP and their role and responsibility in protecting the cacao from 
contamination or deterioration.  They should have the knowledge and skills to carry 
out respective tasks and responsibilities in such a way that they are safe, and they 
produce safe and quality outputs in whatever segment of cacao production they are 
involved in. 
 
Personnel associated with the fermentation and drying operations should be aware 
of GMP and GHP and their role and responsibility in protecting the cacao from 
contamination or deterioration. Personnel should have the necessary knowledge and 
skills to enable them to perform processing operations and handle cacao in a 
manner that will minimize contamination. 
 
All personnel who handle cleaning chemicals or other hazardous chemicals should 
be trained in safe handling technique. They should be aware of their role and 
responsibility in protecting the cacao from contamination during cleaning and 
maintenance. 
 
10.2 Training programs   
 
To assess the level of training required in growing, harvesting, post harvest and 
processing activities, the following should be taken into account: 
 
• The nature of cacao and its ability to sustain growth of pathogenic 

microorganism and Ochratoxin A contamination 
• The agricultural techniques and inputs used in the primary production and the 

probability of microbial, chemical and physical contamination 
• The tasks of each employee and the hazards and controls associated with those 

tasks 
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• The manner in which the cacao is processed and packed and the probability of 
contamination 

• The conditions under which the cacao will be stored 
• The extent and nature of processing or further preparation by the consumer prior 

to consumption 
 
Topics to be considered for the training programs include the following: 
 
A. Good Agricultural Practices(GAP) 
 
• Good agricultural practices (including integrated pest management and 

maintenance of long-term soil fertility)  
• Good harvest and post-harvest practices 
• Safe and healthy farm practices, including re-entry times, first aid and 

emergency procedures 
• Waste management and environmental protection 

B. Good Hygienic Practices (GHP)/Good Manufacturing Practices(GMP) 
 
• Hazards (microbiological, chemical and physical)  associated with cacao 
• Personal hygiene  
• Proper handwashing 
• Hygienic handling and storage, fermentation and  drying of cacao 
• Product quality and food safety 
• Pest control 
• Cross contamination 
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