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The African Shea Parkland

Mauritania

titreg -

Suckn

W |

Ethiopia

E cjustorih Cyines T-

a0 Tome & PrincipeE quatorial Guines
Za0 Tome & Principe

Somalia
Kerya

Gaban ongo







Sheanut (kernel) Shea Butter



The Vitellaria Database

at www.prokarite.org

Initial Data 1998-2003 from INCO Parklands
Project

Chemical analyses of fruit and kernel
samples from over 700 individual trees,
collected from 10 countries

Fruit nutritive value, vitamin and mineral
content

Fatty Acid Profiles, Triglycerides analysis
Unsaponifiables Analysis

Further sampling through the CFC-funded
ProKarité project during 2004-07 will address
the remaining sub-regional gaps in the data



Definition of Shea Provenances

Sampling sites 2006-07
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Defining Provenances

Results display distinctive and diverse
origin- specific " which
may be used as a basis for definition of
shea

= Vitellaria populations
of common geographic origin, sharing
specific which may
appeal to particular product and
commercial applications
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Consider —

For the same factory operating costs,
different shea nut sources give very

different yields:

e At 20% kernel SOS content,
1,000 tons of shea nut
=> 200 tons SOS

e At 5% kernel SOS content,
1,000 tons of shea nut
=> 50 tons SOS



CBI Grading

e SOS is the chemically the same in any
shea provenance —

 The iIssue, therefore, Is how much SOS
there Is In the average kernel of a given
population

e Ranking populations by kernel SOS %
should determine their relative value to the
chocolate industry

Vitellaria populations can be graded by
CBI cost effectiveness and thus assigned
price premiums according to CBI content



Grading system for CBIl shea nut export:

Country  Site SOS % % SOS
IN IN
Fat Kernel
Burkina Peni 38.85 21.99
Nigeria Kontagora 44.59 21.64
Nigeria Mokwa 42 .97 20.23
Mali M'Peresso  41.13 17.23
Uganda average 19.87 10.55
Uganda Abim 16.5 7.2

Cameroon Foumban 22.1 5.6



Shea Resource Mapping by Product Application

(Lovett 2004)



S0t Nigeria SOS line

SOS (according to industry sources)
« The west side Is very

attractive to CBI buyers

* The east side Is not
worth the bother to CBI
buyers
W = E . Can Nigerian traders
o guarantee origin from
the correct side of the
line?
« Highlights the need for
TRACEABILITY
5 %
SOS






Trait variations in  Vitellaria —

Variation In shea kernel chemical
compaosition:

e Fat content
e Fatty acid profiles
* hardness of shea butter
o Antioxidants
e phenolic compounds
 tocopherols
e Triterpenes
e sterols



Different Vitellaria populations display
specific ‘signatures’ or chemical profiles
suited to a range of different products /

markets
Many different or unique compositional profiles exi st.

Uganda: Lake Chad: W. Nigeria:

High lipophyllic catechins Extreme gallic acid High ¢ allic acid

Soft triglycerides High lipophyllic catechins High to copherols
Extreme tocopherols V. high unsaponifiables

S.E. Senegal: Hard triglycerides Hard triglycerides

High lipophyllic catechins

Med. Tocopherols W. Cameroon: Mossi Plateau:

Hard triglyerides High lipophyllic catechins Med. lip ophyllic catechins
Med. Tocopherols Med. Tocopherols

E. Senegambia: Soft triglycerides Hard triglycerides

Med. lipophyllic catechins
Med. tocopherols
Soft triglyerides



Plhyiesterel ConRient

Mali Burkina Uganda  Nigeria

Regional vamratenin shea utter




Defining Qualities... and Quality

as a function of provenance as a result of processing methods

 Total Fat % (sheanut)

« [Fatty Acid Profile * Moisture by %

« Total Unsaponifiables % « Free Fatty Acids (FFA) by %
« Unsaponifiable Profile : » Peroxide Value, meq O / kg
Lipophylic Antioxidants (Tocopherols) * Fungal Toxins (SheanUt)
Hydrophilic Antioxidants (Catechins) ° Impurities (shea butter)

Triterpene Alcohols (Karitene, Butyrospermol)
Quatriterpenes (Carotene)
Other Compounds (Allantoin)



Kernel Quality = Butter Quality

Free Fatty Acid Content of Shea Butter:

Sheanut Condition Butter Acidity
clean, non-germinated 2.3-45%
germinated 6.4 %

moldy 15.2-21.6%

(Aye & Adomako, 1989)






Free Fatty Acid (%) vs Peroxide Value (meq O/kQ)



Processing Trade-Offs

Boiling kills germination, but also reduces (not
stops) formation of antioxidants - leaving the
butter susceptible to peroxide development if the
right conditions occur

Solar dryers keep FFA very low, but the rapid
moisture loss also blocks antioxidant formation

Heaping and spreading fruit in the sun
(fermentation) maximizes antioxidants, but can
result in FFAs and loss of butter %

Low FFA and high butter yield mean boiling at
harvest and rapid drying under plastic — though
this will result in lower antioxidants
(unsaponifiables)






Quality = Producer Time and
Labor Investment

What Motivation ?

shea kernel purchase price (kg)
« FCFA 20-40 on local markets

Shea butter purchase price (kg)

« FCFA 200 on rural markets

« FCFA 400 in town (to be refined)

« FCFA 750 - 1,000 ‘fair trade’ / organic






One Solution : a Quality Grading System

Parameter ‘15t Grade’ ‘2nd Grade’
Cosmetic Edible
Pharmaceutical
Free Fatty Acid (FFA) % <1 1-3
Peroxide Value (mEQ) <10 10-15
Moisture (%) : <0.05 0.05-0.2

Insoluble Impurities (%) <0.1 0.1-0.5

‘31 Grade’
Non-edible

>3 -8
>15-50
>0.2-2.0

>0.5-2












