" International
Nf X®  Q[F weswme 9@ ni
S w evelopm ||T| aclity ,‘ Centre

N EXPORT PROMOTION COUNCIL

EXPANDING EXPORT OF SESAME SEED AND
SHEANUT/BUTTER THROUGH IMPROVED SPS CAPACITY

BUILDING FOR PUBLIC AND PRIVATE SECTOR

PHYSICO — CHEMICAL CHARACTERISATION OF SHEA NUTS AND SHEA
BUTTER IN NIGERIA

Stella Denloye and Gboyega Adegboye, NAFDAC, Nigeria

Aflatoxin B, I

Healthy Shea nuts

Aspergillus sp

STDF Project 172, co-financed by NEPC and STDF, implemented by NEPC, and supervised by ITC,
2014



http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=qpkOmeJyXnMZAM&tbnid=_NfImKSavawseM:&ved=0CAUQjRw&url=http://cals.arizona.edu/research/cottylab/azaflatox.htm&ei=4J55U-uPBub07Ab-_4D4Cw&bvm=bv.66917471,d.ZGU&psig=AFQjCNGLX1nNkia4zNuU2VXB0qnjzHoO2g&ust=1400565721767139
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=FIR3lc2Y_V1S1M&tbnid=Y0W52t9KBPQAIM:&ved=0CAUQjRw&url=http://www.allaboutfeed.net/Home/General/2008/1/Pakistan-Aflatoxins-fatal-for-dairy-cows-AAF001519W/&ei=K-Z4U7zRFIjm7AaG2YDQCQ&psig=AFQjCNEskXV8MXBqculEAWVM56iMuh6czQ&ust=1400518447529868

EXPANDING EXPORT OF SESAME SEED AND SHEANUT/BUTTER THROUGH IMPROVED SPS CAPACITY
BUILDING FOR PUBLIC AND PRIVATE SECTOR

Table of Contents

1. PHYSICO — CHEMICAL CHARACTERISATION OF SHEA NUTS AND SHEA BUTTER IN NIGERIA 3

1.1
1.2.
1.3.
1.4,
1.4.1.
1.4.2.
1.4.3.
1.4.4.
1.4.5.
1.4.6.
1.4.7.
1.4.8.

1.4.9.

1.4.10.

1.4.11.

1.4.12.

1.4.13.

15
2.5

INTRODUGCTION .. ettt ettt e e e e e e e e e e e anns 3
METHOD OF AN ALY SIS .ottt ettt et e e e e e e aans 4
I L S U 1S TR 7
D S C U S S ON S ...t 15
Y (o TS (U (YO0 a1 (=] o ST 15
YN {0 ] 01 (] o TR 15
TTACE MBLAIS: ... ee ettt et ettt ettt e et et e et e et e et e et e eae e et e e eeraeenees 15
(@ 1| Oe] 11 (=Y o AT 16
FrE@ Fatly ACIO- ... e 16
Saponification VAlUE ............oooiiiiiiiiiii 16
(ST o) (o Y41 U [T TR 16
([0 10 [TaTSIRY =1 [V TR 16
MEIEING POINT- ... 16
o) = LAY F=1 (0 ) (1 1 1SS TTTRRR 17
P EStICIHES RESIAUEBS: .. ettt ettt et e e e eeaens 17
MICrobIOIOGICAl ANAIYSIS: ......uuiiiiiiiiiiiii bbb 17
Fatty aCid Profile: ... ... e 18
OB S E RV AT ION .o et 19
o e e N[O o PR 20

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 2
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BUILDING FOR PUBLIC AND PRIVATE SECTOR

1. PHYSICO — CHEMICAL CHARACTERISATION OF SHEA NUTS AND SHEA BUTTER IN NIGERIA

1.1. INTRODUCTION

At the commencement of the STDF Projetc, the physico- chemical characterization studies of Shea
nuts and butter were carried out. Laboratory tests were carried out on samples taken from sixteen
local government areas of four states namely Niger, Kwara, Oyo and Kebbi states in the south west
part of the country bordering mid-north west. While the results confirmed presence of moulds and
bacteria, the organochlorines and organophospates were not detected. Conversely, mycotoxins were
detected in shea nuts; though at levels that were below permitted maximum level with the exception
of one state.

Overall the safety qualities of shea nuts and butter at the commencement of the project are within
the safety limits]. Shea nut the seed from shea tree (Vitallera paradoxa) in Nigeria and shea butter
(fat extracts from shea nuts) were characterised at the commencement of SPS Project 172. The
aggregate results obtained from the study are as reflected in Tables 1 and 2.

Samples from sixteen local government areas of the four Shea nut/butter producing states in Nigeria
were analysed. The sampling sites were Niger, Kebbi, Kwara and Oyo States. There were two streams
of sampling: 1st Stream and 2nd Stream, the results from the first stream sampling are as reflected in
Tables 3 and 4; while second stream results are reflected in Table 5 and 6. However since there were
issues of inadequate sampling in respect of first stream, limited tests were carried out as recorded in
Tables 3 and 4. Due to this reason, Tables 1 and 2 principally reflect summary of mean values from
the comprehensive results obtained from 2nd Stream (Tables 5 and 6), which were utilised for
characterization. The incompleteness of Tables 3 and 4 notwithstanding, the results were still
presented because comparison of some tested parameters with results from 2nd stream presented
useful observations under discussion.

The samples were tested for both quality and safety characteristics. Some of the quality
characteristics that were measured include: Saponification Value, lodine Value, Moisture Content,
Ash content, Oil Content, Peroxide Value and Trace Metals and Fatty Acid Profile. The safety
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parameters analysed were: Total Aflatoxins, pesticides residues and aerobic mesophilic count; others
were mould count, coliform count and presence of Esherichia coli bacteria.

1.2. METHOD OF ANALYSIS

All proximate analyses for quality determination, chemical, microbiological contaminants and other
characterization parameters were performed as described by the Association of Official Analytical
Chemist (AOAC) 1990; 2000 and 2005; QUEChERS Method and International Standards Organization
(ISO) Method. The summaries are as tabled hereafter.

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 4



The Characterization

Parameter

Analytical Method

Moisture Content:

The percentage (%) moisture content was analysed by oven drying
method which involves the measurement of weight loss due to
evaporation according to AOAC Official methods of analysis
(40.1:04, 2005).

Total Ash:

The total ash content was determined at 500-550°C according to
AOAC (method 40.1.08 2005)

Trace Metals:

Mineral contents were determined by Atomic Absorption
Spectrometer (AAS) flame method in accordance to AOAC
(method 991.11, 2005). The presence of trace/heavy metals in the
shea butter samples were determined by qualitative analysis was
(Reinsch test)

Oil Content:

Soxhlet extraction method was employed for the extraction of the
oil and quantified gravimetrically, according to AOAC (method
945.16, 1990)

Free Fatty Acid:

Titration method was applied in the determination of FFA in
accordance to AOAC (method 940.28, 41.1.21, 2005)

Saponification Value:

Titration method was employed in accordance to AOAC (method
920.160, 41.1.18 2005)

Peroxide Value:

Titration method in accordance to AOAC (method 965.33, 41.1.16,
2005) was employed

lodine value:

The lodine value is a measure of the degree of unsaturation in fats
and oils. The triglycerides of unsaturated fatty acids present in fats
and oils, reacts with a definite amount of halogen (lodine). The
Wij’s method in accordance to AOAC (method 920.159, 2000) was
employed.

Total Aflatoxins:

Total Aflatoxin comprising of Aflatoxin Bi, B, Giand G, was
analysed according to AOAC (method 999.07, 49.2.29, 2005)

Pesticide Residues:

Organochlorine and organophosphate pesticides residues were
analysed according to QUEChERS Method, EN15662.2007
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The Characterization
Analytical Method
Parameter

Total aerobic mesophilic bacteria in shea nut/butter was analysed
in accordance to ISO 4833:2003 while Coliform and Escherichia
Microbiological Analysis: coli bacteria were analysed according to ISO 4832:2006 and ISO
16649-2:2001, respectively. Yeast and moulds were analysed
according to 1ISO 21527-2 2008

The fatty acid composition of the fat extracts of shea nuts and
shea butter samples was determined by conversion of the
Fatty Acid Profile: triglyceride esters to their more volatile methyl esters and
guantified with Gas Chromatograph using Flame lonization
Detection (GC-FID) in accordance to AOAC (method 969.33- 2005)

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 6




1.3. THE RESULTS

Table 1: Characterisation of Sheanut/Butter in Nigeria at the Commencement of STDF Project 172

s/n PARAMETERS EXPECTED PROJECT COMMODITIES

(Units) Sheanut Sheabutter
Range Range

1  Moisturet! (%) 2.69 - 6.87 0.026-2.17

2 Ash? (%) 1.99-359  ND

3  Zinc (mg/kg) 0.12-4.06 ND

4  Copper? (mg/kg) 0.00 - 0.04 ND

5 Calcium? (mg/kg) 0.99-19.4 ND

6 Magnesium? (mg/kg) 1.33-1.34 ND

7  lron3 (mg/kg) 0.24-1.44 ND

8 Lead? (mg/kg) ND ND

9 Cadmium? (mg/kg) ND ND

10 Total Aflatoxin® (u/kg) 0.05-1.0 -

11 Oil Content® > 45 (%) 43.0-65.4 99.41-99.97

12 FFA (as Oleic)® 8 (%) max 4.0-13.6 1.4-738

13 Sapon. Value’ 170-190 (mgKOH/g) 171-188 171.11- 189.34

14 PeroxideValue® 10 (mEqg/Kg) 2.2-8.8 1.2-9.8

15 lodine Value® (WIJ’s) 50-57.11 50.01- 54.75

16 Melting Point!° 30-40 (°C) 30-35 28 -41

17 Organochlorine!! (%) ND ND

18 Organophospate!? (%) ND ND

19 Aerobic Count?®? 10000(cfu) 140 - 6200 30-1260

20 Mould Count?!? 500(cfu) 40- 820 10-120

21 Coliform Count!* 100(cfu) 0- 1600 60 - 160

22 E.coli? 0(cfu) 0-0 0-0

ND: Not Detected



Table 2: Profiles of Fatty Acids of Sheanuts and Butter

FATTY ACIDS PROFILE?®

© ® N o U e WwN PR

e e N S e N = =
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Methyl myristate (C14:0) (%)
Methyl myristoleate (C14:1) (%)
Methyl pentadecanoate (C15:0) (%)
Methyl palmitate (C16:0) (%)
Methyl palmitoleate (C16:1) (%)
Methyl heptadecanoate (C17:0) (%)
Methyl stearate (C18:0) (%)

Methyl oleate (C18:1) (%)

Methyl linolenate (C18:3) (%)
Methyl linoleate (C18:0) (%)
Methyl arachidate (C20:0) (%)
Methyl eicosadienoate (C20:2) (%)
Methyl eicosatrienoate (C20:3) (%)
Methyl eicosanoate (C20:1) (%)
Methyl arachidonate (C20:4) (%)
Methyl behenate (C22:0) (%)
Methyl erucate (C22:1) (%)

Methyl lingnocerate (C24:0) (%)
Methyl mervonate (C24:1) (%)

0.014 -0.0275

0.005-0.010
0.662-2.636
0.023-0.233
0.027-0.043
6.295-15.924
1.91-5.766

0.21-0.281
0.26-0.749
0.023-0.072
0.107-0.122
0.37-0.153
0.004-0.056
0.025-0.067
0.009-0.0110
0.015-0.0325
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Table 3: Summary of Means of Characteristics of Sheanut By Producing States Stream 1 (Batch A)

s/nPARAMETERS EXPECTED STATES

(Units) NIGER KEBBI KWARA 0YO

AV RANGE AV RANGE AV RANGE AV RANGE

1 Moisture? (%) 3.45 2.69-4.22 3.412.94-4.103.213.19-3.223.643.32 - 4.06
2 Ash? (%) 2.95 2.66-3.29 2.742.41-2.97 3.193.05-3.332.792.19 - 3.12
3 Calcium? (mg/kg) 1.34 0.99-1.99 1.741.70-1.784.032.22 - 5.844.0 1.57 - 6.42
4 Magnesium®  (mg/kg) 1.91 1.33-3.68 2.531.69 - 3.381.621.62 1.060.50- 1.62
5 lron? (mg/kg) 0.33 0.24-0.41 0.310.29-0.330.320.31-0.330.370.26 - 0.37
6 Lead3 (mg/kg) ND ND ND ND
7 Cadmium? (mg/kg) ND ND ND ND
8 Total Aflatoxin® (u/kg) 20%* 0.05 66% 0.05 - 1.00ND - 66% 0.40 - 0.69

%*: Percentage Occurrence

ND: Not Detected

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 9
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Table 4: Summary of Means of Characteristics of Shea butter by Producing States Stream 1 (Batch A)

s/nPARAMETERS EXPECTED STATES

(Units) NIGER KEBBI KWARA 0YO

AV RANGE AV RANGE AV  RANGE AV RANGE

1 Moisturel (%) 2.26 0.02-821 220 0.53-3.860.20 0.17-0.22 257 0.4-4.71
2 FFA (asOleic)® 8 (%) max 5.3%2-8.6 89 86-9.2 455 4546 5.85 4.2-7.5
3 Sapon.Val’  170-190 181.2 175.31-186.53 173.91 same 176.72 0-176.72 177.42 172.51-

(mgKOH/g) 182.33
4 PeroxideValue210 (mEq/Kg) 52 2.0-7.2 46 44-48 34 3236 60 5268
5 lodine Value® 50-60 (WIJ's) 54.5852.13-56.36  54.79 54.1-55.47 55.23 55.11-55.34 54.39 51.1-57.68
6 Melting Point1°30-40 (°C) 34.7 32-37 33 28-38 315 31-32 345 34-35

%*: Percentage Occurrence

ND: Not Detected

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 10
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Table 5: Summary of Means of Characteristics of Sheanut By Producing States Stream 2 (Batch B)

s/n PARAMETERS EXPECTED STATES

(Units) NIGER KEBBI KWARA oYo
AV RANGE AV RANGE AV RANGE AV RANGE

1 Moisture? (%) 5.18 3.49-6.87 4.73 4.42 -5.05 3.96 3.83-4.09 5.01 4.66 -5.35
2 Ash (%) 290 2.2-3.59 2.40 1.99 -2.80 3.17 3.11-3.22 2.28 2.17-2.39
3  Znc (mg/kg) 0.21 0.12-0.30 0.23 0.21-0.25 0.38 0.25-0.50 0.19 0.16-0.21
4  Copper? (mg/kg) 0.02 0.01-0.03 0.02 0.01-0.02 0.013 0.003-0.023 0.02 0.004 - 0.035
5 Calcium3 (mg/kg) 11.21 6.75-15.66 16.46 13.48-19.43 11.64 10.07-13.21 13.72 9.80- 17.64
6 Magnesium3 (mg/kg) 138 1.33-1.42 1.37 1.36-1.38 141 1.38-1.44 1.38 1.36-1.40
7 Iron? (mg/kg) 0.39 0.22-0.56 0.81 0.46-1.16 0.36 0.28-0.47 0.42 0.30-0.53
8 Lead® (mg/kg) ND ND ND ND
9  Cadmium? (mg/kg) ND ND ND ND
10 Total Aflatoxin® (u/kg) 100%* 0.3-0.9 100% 0.6-0.7 100%* 0.2-0.7 100%* 0.3-0.6
11 Oil Content® > 45 (%) 52.16 43.0-61.32 55.49 54.2-56.78 54.59 51.9-57.28 62.02 58.63- 65.4
12 FFA (as Oleic)® 8 (%) max 50%* 4.0-10.6 100%* 11.1-13.6 0% 5.0-6.2 66%* 7.5-9.9
13 Sapon. Value’ 170-190 176.5 171-182 183 178 - 188 185.13 185.13-185.13  175.5 171-180

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 11
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(mgKOH/g)
14 PeroxideValue® 10 (mEqg/Kg) 4 2.2-58 8.3 7.8-8.8 5.9 5.8-6.0 5.8 3.6-8
15 lodine Value® 50-60 (WI)’s)  51.92 50.0-53.84 55.46 53.8-57.11 57.30 56.3-58.3 55.72 54.33-57.11
16 Melting Point®® 30-40 (°C) 315 30-33 33 32-34 335 32-35 335 32-35
17 Organochlorine!* (%) ND ND ND ND
18 Organophospate!! (%) ND ND ND ND
19 Aerobic Count  10000(cfu) 3170 140-6200 1780 980- 2580 760 570-950 635 180 - 1090
20 Mould Count?®? 500(cfu) 460 280 -640 210 40-380 305 140-470 515 210 - 820
21 Coliform Count  100(cfu) 864 128 -1600 135 0- 270 195 70-320 75 0-150
22 E.coli?® 0(cfu) 0 0 0 0
%*: Percentage Occurrence; ND: Not Detected
Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 12
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Table 6: Summary of Means of Characteristics of Sheabutter by Producing States Stream 2 (Batch B)

s/n PARAMETERS EXPECTED STATES
(Units) NIGER KEBBI KWARA oYOo

AV RANGE AV RANGE AV RANGE AV RANGE
1 Moisture? (%) 0.31  0.028-058 0.92 0.19-0.93 1.28 0.40-2.17 0.82 0.459-1.18
2 Ash? (%) - - - - - - - ;
3 Zincd (mg/kg) ND ND ND ND ND  ND ND ND
4 Copper® (mg/kg) ND ND ND ND ND ND ND ND
5 Calcium? (mg/kg) ND ND ND ND ND ND ND ND
6 Magnesium? (mg/kg) ND ND ND ND ND ND ND ND
7 lron? (mg/kg) ND ND ND ND ND ND ND ND
8 Lead? (mg/kg) ND ND ND ND ND ND ND ND
9 Cadmium3 (mg/kg) ND ND ND ND ND ND ND ND
10 Total Aflatoxin® (u/kg) ND ND ND ND ND ND ND ND
11 FFA (as Oleic)® 8 (%) max 39 1464 5.65 3.5-7.8 65 6.2-6.8 48  4.65.0
12 Sapon. Val’ 170-190 (mgkKOH/g) 180.23 171.11-189.34 180.93 176.72-185.13 180.93 179.52-182.33 179.52 171.11-187.94
13 PeroxideValue® 10 (mEq/Kg) 3.5 1.2-5.8 7.8 5.8-9.8 2.6 1.4-3.8 2.6-4.4

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 13
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s/n PARAMETERS

14

15

16

17

18

19

20

21

lodine Value®
Melting Point?°
Organochlorine!!
Organophospate®!
Aerobic Count!?
Mould Count?®
Coliform Count!*

E. coli*®

EXPECTED

(Units)

50-60 (Wij’s)
30-40 (°C)
(%)

(%)
10000(cfu)
500(cfu)
100(cfu)

0(cfu)

STATES

NIGER KEBBI KWARA oYo

AV RANGE AV RANGE AV RANGE AV RANGE
52.40 50.04-54.75 50.77 50.4-51.15 50.95 50.76-51.13 50.39 50.01-51.12
34 28-40 36 30-42 33 31-35 28-40
ND - ND - ND - ND -

ND - ND - ND - ND -

690 120-1260 95 30-160 470  110-830 240 60-420
65 10-120 90 20-160 110 60-160 80 30-130
0 0 135 1-26 0

0 0 0 0

ND: Not Detected

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria
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1.4. DISCUSSIONS

1.4.1. Moisture Content:

The moisture content was in the range of 2.69 to 6.87% and 0.026 to 2.17 % for sheanut and shea
butter respectively (Table 1). The average moisture level of both products did not differ significantly
across the shea nut/butter producing states

1.4.2. Ash content:

The ash content of the shea nuts ranged from 1.99 - 3.59% between the producing States. The
average % ash content value obtained for each of the 4 producing states also do not differ
significantly indicating that the level of inorganic components of the soil are very similar (Table 5).

1.4.3. Trace Metals:

Table 1: 3-9 indicate the trace/heavy metals results of the products. The levels of trace and heavy
metals obtained for shea nuts across the four producing states showed very close similarity.

Analyses showed that sheanut across the producing states contain Zinc (Zn) in the range of 0.12 - 4.06
mg/kg with a mean value of 0.25%.

The Copper (Cu) content ranged from 0.004 - 0.04 mg/kg with a mean value of 0.02% ;
Calcium (Ca) content ranged from 6.75 - 19.43mg/kg ;

Magnesium (Mg) content in sheanut ranged from 1.33 — 1.44mg/kg;

Iron (Fe) content ranged from 0.24 - 1.44mg/kg.

Lead (Pb) and Cadmium (Cd) were not detected.

None of the above trace metals were detected in shea butter from the qualitative test (Reinsch)
performed.

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 15
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1.4.4. Oil Content:

The oil content obtained for shea nut ranged from 43.0 - 65.4% .The expected oil content is 45% and
above (Table 1: 11).

1.4.5. Free Fatty Acid-

The level of FFA, a degradation/spoilage indication of the products showed about 54% of the sheanut
and shea butter samples above the permissible level of 8% for Free Fatty Acid (as Oleic). The FFA
content of shea nut ranged from 4.0 - 13.6% while that of shea butter was between 1.4 - 7.8 (Table 1:
12)

1.4.6. Saponification value

Table 1: 13 shows that the saponification value of fat extract from shea nuts ranged from 171 - 188
mgKOH/g and sheabutter 171.11- 189.34mgKOH/g (expected: 170 and 190mgKOH/g.)

1.4.7. Peroxide Value:

The values obtained for peroxide values of shea nuts and shea butter from the 4 producing states
indicate good storage practices. In shea nut the values ranged from range of 2.2 - 8.8mEqg/kg and 1.2 -
9.8mEq/kg for shea butter (the expected value is10mEqg/kg). (Table 1:14)

1.4.8. lodine value:

This is a measure of the degree of unsaturation and is a useful parameter for identifying oils. The fat
extract of the shea nuts had values ranging from 50 - 57.11 and shea butter ranged from 50.01- 54.75
(expected- 50-60 Wij’s.), (Table 1:15)

1.4.9. Melting Point-

This is useful in the identification and composition of fats and also for the establishment of storage
temperature. The expected melting point range for the products is between 30 - 40°C. Fat extracts of
the shea nuts had a melting point range of 30 - 35°C with shea butter ranging between 28 - 41°C.
(Table 1: 16).

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 16
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1.4.10. Total Aflatoxins:

There was 100% occurrence of Aflatoxins in all the sheanuts samples. The total Aflatoxins detected in
sheanut ranged from 0.05 - 1.0 ug/kg (Table 1:10) however the mean values of total Aflatoxins were
below Maximum Residue Limit of 10ug/kg.

1.4.11. Pesticides Residues:

Organochlorine and organophosphate pesticides residues were not detected in any of the products.
This confirms open cultivation of shea tree in Nigeria. This scenario may be further explored in
establishing natural or organic production claims for the trees’ products. (Table 1: 17&18)

1.4.12. Microbiological Analysis:

The total aerobic mesophilic bacteria count in sheanut and sheabutter ranged from 140 - 6200and 30
- 1260 respectively, the expected limit being 10000cfu.

The mould count in shea nuts and shea butter across the 4 producing states ranged between 40-
820cfu and 10 — 120 cfu indicating 67% to 100% of occurrence in the samples analysed. The
maximum limit for mould count is 500 cfu. The relatively higher levels recorded for shea nuts may be
indicative of storage conditions and processing practices. However further processing could be
responsible for reduction of mould count noticed in shea butter.

Coliform Count: All the samples had an excessive coliform count (limit 100cfu) an indication of serious
microbial contamination, with average count in sheanut ranging from 0- 1600cfu and 60-160 cfu in
sheabutter. E.coli was however not detected in any of the products across the states.

The microbial results in the second stream samples (Table 4) when compared with first stream (Table
3) showed that season of sampling may play a significant role in characterising safety parameters of
sesame seed and shea nuts. Nigeria has basically two climatic seasons: dry and wet season. First
Stream (Table 2), which featured lesser microbial count, was sampled during dry season and Second
Stream was sampled during wet season. However the inorganic parameters remain fairly constant.
This shows the importance of handling practices and timing in establishing good qualities of shea
produce from Nigeria

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 17
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1.4.13. Fatty acid profile:

The composition of fatty acids in the shea nut and shea butter is outlined in Table 2. The dominant
fatty acid in shea butter being Methyl stearate (C18:0) 6.3-15.9%, Methyl palmitate (C16:0) 0.7-2.6%
and Methyl oleate (C18:1) 1.9-5.8 %. The result of fatty acids profile of shea nuts and butter was
delayed because of equipment challenges.

Physico-chemical characterisation of Shea nuts and Butter and in Nigeria 18
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1.5 OBSERVATION

While inadequacy of samples did not afford detailed analyses of the First Stream of Samples, the
results of total aflatoxins tests captured in both Streams land 2 present an interesting result. The
expectation is that with better sampling procedure given to the Field Officers (Appendix1), lower
records of Aflatoxin incidences would be expected in the second stream. The contrary was the case;
lower percentages of incidences (20%, 66%, 66% and even ND in one sample) were recorded in
Stream 1 (Table 3), while in Stream 2 (Table 5), 100% incidences were recorded throughout.

The advent of raining season could be a factor. This is bearing in mind that the first set of samples
were taken in April and submitted early May while the second set of sample was taken in late June at
the peak of rain. Polluted source of water could be a factor.
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APPENDIX 1

PROVISIONAL SAMPLING GUIDE FOR CHARACTERISATION OF SESAME SEEDS AND
SHEANUTS/BUTTER

(Instructions for taking, preparing and packaging the samples)

Preamble: The purpose for this sampling guide is to assist the field inspectors and other ad
hoc staff in the WTO STDF Project 172 on Sesame seed and Sheanut/Butter in Sampling,
Packaging, Handling and Safe Delivery of Samples to the testing laboratory(ies) for the
characterization study.

Sampling Size: 500g to 1 Kg

Packaging: Preferably wide mouthed glass bottle with screw cap.
Labelling: The sample bottle must be labeled containing the following information
Name/Type of Sample:

Sampling Location:

Sample No/Code:

Time of collection:

Temperature at collection:

Humidity at collection:

Sampling By: (Name and Signature)

Date of sampling:

Sample sent thru:

Date of Dispatch

Transportation: By road, air, rail, etc.

Storage Conditions: Dry, Cool, avoid excessive heat.
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This document presents the “Physico-Chemical Characterisation of Shea Nuts and Shea Butter in
Nigeria”

This document has been prepared in consultation with several sector stakeholders, NEPC and by:

Authors: Stella Denloye and Gboyega Adegboye, NAFDAC, Nigeria

Disclaimer: This document has not been formally edited by NEPC, STDF/WTO or the ITC.

Views and opinions expressed are those of authors and do not necessarily coincide with those of ITC,
NEPC, UN and WTO. The designations employed and the presentation of material in this paper do not
imply the expression of any opinion whatsoever on the part of the ITC or WTO concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. Mention of firms, products and product brands does not imply the
endorsement of ITC

This document was developed within the framework of Project STDF 172 funded by the STDF/WTO,
implemented by the NEPC and supervised by the ITC entitled "Expanding Nigeria's exports of sesame
seeds and sheanut/ butter through improved SPS capacity building for the private and public sector".

This document is part of a set of documents developed under NEPC's coordination, involving all
stakeholders, in its effort of contributing to the improvement of the quality and compliance with
Sanitary and Phytosanitary measures (SPS) of sheanuts/butter and sesame seeds from Nigeria.

Contact details of NAFDAC: www.nafdac.gov.ng

For more information on STDF: www.standardsfacility.org

For more information on ITC: www.intracen.org
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