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FACTORS INFLUENCING PRODUCTIVITY
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1- Genetics

2- Environment

3- Farmn Management

4- Pests and Diseases

5- Postharvest Processing



SUSTAINABILITY TRIUMVIRATE

Seeking to achieve production
in concert with environment.

—

Seeking lo benefil cocoa-growing ;
communities with responsible Seeking lo enable a profitable

. ! supply chain such that farmers’
labor practices and skills efforts are compensated faitly.
enhancement as a key focus.

—




Production of good quality cocoa maintains access to
markets and in some cases enables farmers to obtain a
premium , contributing to the economic sustainability of
cocoa. The overuse, or inappropriate use of chemical inputs
In cocoa production has obvious implications for cocoa
guality and for environmental sustainability.

Quality 1Is therefore at the heart of economic , environmental
and social components of cocoa sustainability

Gilmour, M. (2009). Mitigation of Food Safety Risks In A Sustainable Cocoa Supply Chain
International Cocoa Research Conference. Mars UK. p. 87
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What's in the Cacao Bean?

(Cacao Butter)

31% Carbohydrates

11% Protein -~ » Alglnii\c-,ﬁlu\am\ne,\cucme

3% PO'yphenOIS a ‘ Flavanols, Proanthocyaning
< 1% Minerals *




Cacao Nutrition

VITAMINS MINERALS

CALORIES

0.45 50%D
Cu Coppg!g( V)

0 29 mg (12% DV)
Manganese

34.35 mg (8% DV)
o g Magnesium

Zn 0.48 mg (4% DV)

Zinc

K

1% 00 112.5 mg (2% DV)
(1% DV) .5 mg
phylloquinone Potassium
1.13 pg (2% D'
'Se SeLenlugr‘rg V)

, Fe ﬂoiﬁ mg (2% DV)

| Less than 2% DV minerals:
Servmg Size:15 g Calcium

PROTEIN CARBOHYDRATES TOTALFATS DIETARY FIBER
2.1g(4%DV) 3.6g(1%DV) 8.55g(13%DV) 1.68 g (7% DV)



Nutritional Composition per 100 g Cocoa Powder

Carbohydrate 16.5¢
Protein 21.5¢
Fat 119
Dietary fiber 349
Polyphenols 7-18 ¢
Theobromine 25¢
Caffeine 0.1g
Potassium 24
Calcium 150 mg
Magnesium 550 mg
Phosphorous 700 mg




TOP 10 ANTIOXIDANT RICH FOODS

DARK CHOCOLATE (COCOA)
BLUEBERRY
STRAWBERRY

N

COFFEE BEAN

5 SPINACH
PURPLE CABBAGE
7 BROCCOLI
RAJMA BEAN
TURMERIC
(A GUAVA

Source: https://www.healthkart.com/connect/top-10-antioxidant-rich-foods-that-you-should-include-in-your-diet-2/



Not only is dark chocolate an absolute delight to consume, but it is also high
in antioxidants and contains a lot of essential minerals. A single serving can
get you up to 15 mmol of antioxidants, making it one of the best antioxidant
rich foods available in the market. Chocolate consumption is also beneficial
for reducing the risk of developing heart disease by drastically lowering
the triglyceride levels present in your body, lowering the natural response to

inflammation as well.

Cocoa-based products like dark chocolate  are also a healthy way to keep
your systolic blood pressure under control and raise the good cholesterol
levels in your body and prevent cell damage due to excessive oxidation as

well.

Source: https://www.healthkart.com/connect/top-10-antioxidant-rich-foods-that-you-should-include-in-your-diet-2/
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IS CACAO GOOD FOR HIGH BLOOD
PRESSURE?

Cocoa consumption has been demonstrated to
improve endothelial function and to lower Blood
Pressure (BP) in healthy subjects, in patients with
risk factors and hypertension, and in patients with

coronary heart disease and heart failure.

Source: Study on Cocoa, Blood Pressure, and Vascular Function / https://www.frontiersin.org/articles/10.3389/fnut.2017.00036/full



Is Dark Chocolate As Healthy As You
Think? Expert Explains

Studies suggest that dark chocolate can improve heart health by lowering
blood pressure and improving cholesterol levels

Varsha Vats  Health Mar 03, 2025 13:54 pm IST )

Read Time: 3 mins A share [ O




Cocoa butter is the most expensive fat due to its unique
characteristic of having sharp melting at body temperature and
brittleness at room temperature. This uniqueness in properties
created great demand for cocoa butter in confectionery and
cosmetic industries in excess of the current supply.

Kouebou, C.P.,Takhistov , P. (2009). Preliminary Study of Cocoa Butter and Tropical Fats by Raman
Spectroscopy . International Cocoa Research Conference. p. 84
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Asian Production Declining
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Quality risks through the supply chain

Quality is key at all stages of production, processing and
manufacturing: Good quality raw materials are key to delivering

good products

Sage | Qualiy Rk

Production

Transportation,
Warehousing

Processing

Manufacturing

Lack of GAP during pod production -> residues, low yields

Lack of GAP during harvesting, posi-harvest processing and on farm storage -> Poor
bean quality (high moisture; purple and broken beans; slafy; insect damage: foreign
matter) - > impact on flavour & contaminanis

Infestation/Fumigation, residues/contaminants, high moisture/moulds, broken beans

Foreign Matter — loss of volume

Lack of bean size & quality homogeneity

High FFA: risk of saponification; cost of ‘normalising’ and cleansing of machines
Food Safety-related risks (residues and contaminants)

Microbial contamination
Foreign Matter
Chemical contamination (eg Mineral Cil)
High FFA -> crystallisation problems
Bloom/Deformation
Off-flavours
Orcc =swmz. caomisco P|eca
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Flavour & Quality in Asia

Post-harvest Practices affecting flavour
1. SE Asia = fast growing market for Quality Cocoa Powder.

Yet most Asian beans lack the flavour profile to meet
increasingly demanding flavour sensitive customers

~ Promote cocoa fermentation in region

2. Most Asian Cocoa Butter is exported to Europe or USA

Asian butter is known for 2 desirable features: hardness & low FFA.
But... counterbalanced by High Alk process required to meet
darker colour Powder, which affects butter'’s crystallisation
features

-~ Need to raise attention of Asia processors on negative

consequences of High Alk process on butter quality
CaoBisco  7leca




QUALITY

In terms of quality we have to educate ourselves and our
partners in this case, the farmers and village collectors to
produce a better quality cocoa. A good quality of cocoa will help

the industry to create a sustainable business .

RUDYANTO HADY
BARRY CALLEBAUT



QUALITY THROUGH THE VALUE CHAIN

E gl dqgr 2
Collectors
Traders
Grinders

Chocolate manufacturers



CLONE

ICS40
PBC123
K7
UF18
TS02
BR25
K10
TSO03
K9
K8
K2
TS01
uiT1
K1
K4

TOTAL
MEAN

Fresh
Pod
Wit.

(@)

689.77
604.57
528.27
686.93
872.23
506.10
615.01
928.65
797.58
651.20
712.47
691.18
825.73
658.20
494.73
10262.5
7
684.17

Length of
Pods
(mm)

122.70
123.14
100.25
118.77
129.75
105.57
129.37
139.83
129.33
131.06
111.01
120.85
138.73
123.81
98.67

1822.81
121.52

Mean of Four (4) Replicates.

Width of
Pods
(mm)

83.32
79.09
77.67
95.92
94.04
73.89
82.07
100.95
85.67
80.49
85.91
84.36
82.26
72.71
77.68

1256.02
83.732

Thickness
of husk
(mm)

7.74
7.97
6.16
8.11
7.32
6.10
7.92
9.78
8.34
6.69
9.00
6.62
7.32
8.07
6.12

113.24
7.55

Wt. of S
Bean
husk
@ Wi.
(¢))
521.40 136.21
482.16
419.26 101.15
516.23
624.07 174.74
381.92
471.40 126.66

728.68  165.89
562.43  193.83
502.00 124.96
585.87 117.56
481.16  172.58
584.51 207.28
511.10 127.19
403.97 104.72

7776.12 2147.59
518.41  143.17

No. of

Beans\

Pod

34.40
39.45
30.62
34.35
38.35
31.16
39.92
36.23
36.00
36.21
33.54
33.07
38.16
37.49
31.01

529.95
Eok

Total Dry

Bean
Wi.

(9)

33.29
48.32
38.64
56.85
54.79
30.16
38.74
43.97
55.31
47.78
34.08
51.96
69.35
45.38
38.85

687.49
45.83

Dry Bean

Wt.
(9)

0.96
1.31
131
1.72
151
1.02
1.00
1.26
1.68
1.35
1.10
1.58
1.89
1.27
1.31

20.24
Les

Pod
Index

32.98

26.39

18.58

27.43
23.02
18.41
21.28
31.59
21.17
14.48
22.67
26.45

358.33
23.89

Bean
Recovery
%

23.22
36.24
37.94
34.56
31.16
29.13
30.40
26.44
28.92
38.15
28.88
30.15
33.16
35.66
37.01

480.98
32.07



CLONAL CACAO PERFORMANCE EVALUATION

’ WET %Ek\‘\ \NT \NET BLAN \N\ .
112 9

Conducted by cacao farmer participants of Brgy. Sumimao, Paquibato District, Davao City.



ECONOMIES

OF SCALE

PARAMETE UF 18
R

POD WT (g)
BEANS PER
ASSUMPTIONS: POD
/A 50 PODS / TREE / YEAR
A 500 TREES / HA COCONUT WET BEAN
INTERCROP WT / POD
A PhP70/KG WET BEANS ©)

WET BEAN
WT / HA (kg)

GROSS

6,225 2,800 7,050

6,075

435,750 196,000 425,250 493,500

INCOME /
HA




ASSIST- YARA CACAO PRO
MODULE 3
CACAO POSTHARVEST PROCESSING

Bamboo Sanctuary, Baguio, Davao City
November 12 -16, 2018

DRY YIELD
e | SRR | et | EENEReD | PR | Fe
@) ey recovery)

BR 25 560 100 33 10 15
UF 18 900 190 =ie) 6 2.85
PBC 123 500 100 42 10 15
W 10 790 250 44 4 3.75
EM 617 800 270 43 4 4.05
PG 610 750 290 56 4 4.35

Note:
Average of 50 pods per tree per year
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SHARE OF TOTAL EXPORTS OF THE COUNTRY
COUNTRIES CLASSIFIED AS FINE AND FLAVOUR COCOA(2023)

BRAZIL 100%
COLOMBIA 95%
COSTA RICA 100%
DOMINICA 100%
DOMINICAN REPUBLIC 60%
ECUADOR 75%
GRENADA 100%
GUATEMALA 75%
JAMAICA 100%
MADAGASCAR 100%
NICARAGUA 80%
PAPUA NEW GUINEA 70%
PERU 75%
SAINT LUCIA 100%
TRINIDAD & TOBAGO 100%

Source: www.icco.org



CULTIVARS AND RELATED SPECIES

Cacao types are classified into three main groups:  criollo ,forastero and trinitario . Criollo cacao

developed in northern South America and Central America, and have thin walled, red or yellow

fruits.  The seeds are large, round ,white or pale purple , not astringent, and produce the highest
quality chocolate . Unfortunately, criollo types are low yielding and susceptible to many diseases,
and are rare in cultivation.  Forastero cacaos are from the Amazon Basin, and have a thick walled,
smooth, usually yellow fruit. ~ The seeds are flattened and = purple in color. Forastero cacaos are
very productive , and dominate the world cacao production.  Trinitario cacaos arose in Trinidad as
hybrids of criollo and forastero types. They are highly variable , and considered high quality for

chocolate production



COCOA VARIETIES

I€riollo
UForastero

LFrinitario
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FINE OR FLAVOR COCOA

The world cocoa market distinguishes between two broad
categories of cocoa beans: nfi
Abul ko or NAHordinaryo cocfoo@a bea
or flavor cocoa beans are produced from Criollo or

Trinitario cocoa tree varieties, while bulk (or ordinary)

cocoa beans come from Forastero trees.

Source: www.icco.org



A small premium specialty market {f@’l

S L High-end fine cocoa
= 12,000 tonnes

/\

US$5,000 — 10,000+ / tonne

Fine cocoa
210,000 tonnes US$3,700 — 5,000 / tonne
& A\
Certified ordinary cocoa
600,000 tonnes US$3,100 = 3,700 / tonne

=

> US$3,000 — 3,500 / tonne

Ordinary cocoa
3,200,000 tonnes

Estimated CIF prices

Due caution should be used in
using these estimates as

/ reference for commercial
purposes

Sources: ICCO estimates (interviews), Xoco



COSTA RICA

Production currently about 7,000 tonnes . Cocoa growing started
about 1920 on the plains near Limon as a replacement for bananas
which had to be abandoned because of a Panama disease. The
cocoa was planted on a plantation basis alongside the railway
from Limon to San Jose. Trinitario cocoa is grown and the UF

selections (United Fruit). come from this area.

Source: Wood, GAR & Lass, RA. Cocoa 4" Ed. p. 559



A TREE AND ITS FRUIT

19 Every tree that does not bear good fruit is

cut down and thrown into the fire.

Matthew 7:19 (NIV)



A TREE AND ITS FRUIT

19 Ang matag punoan nga dili mamungag

maayong bunga putlon ug isugnod sa kalayo.

Mateo 7:19 RCPV)



GENETICALLY DEFINED QUALITY PARAMETERS

Fat content (45 -61%)
Shell content (9 -25%)
Bean count (50 -150)
Flavour
fine cocoa - fruity/floral/spicy
bulk cocoa
V cocoa (chocolate) flavour potential that is developed during a
good fermentation (or killed during bad one)
All these parameters are influenced by farm management and post

harvest processing



INFLUENCE ON PEST/DISEASE ON COCOA QUALITY

V In Philippines cocoa pod borer (CPB) can very significantly
decrease the quality of cocoa

V Phytophtora pod rot can also influence the quality, but is
not a major problem

V Good pest/disease management in cocoa farms is critical



PROCESSING OF CPB INFESTED CACAO BEANS



