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EXECUTIVE SUMMARY

The aim of this study was to generate new information on the energy and nutrient
composition of South African maize meal and maize meal products.

Methodology

A sampling framework for the collection of maize meal was designed in collaboration with
representatives from the focd industry. Input from the food industry was especially important
to ensure that the mills were correctly identified. Identified milis were contacted by letter and
telephonically for participation in the study. A sampling manual and sampling material were
sent to each participating mill. Integrity tests were performed on all samples received before
composite samples were prepared from the different types of maize meal. Sub-samples were
fortified according to fortification guidelines in order to ensure that samples were fortified
correctly. Soft, stiff and crumbly pormidge samples were prepared from unfortified and fortified
samples of maize meal for analysis. Samples were submitted to the Council for Scientific and
Industrial Research (CSIR) for detemmination of macro- and micronutrients. The analysis of
some of the micronutrients was sub-contracted by the CSIR. The fatty acid laboratory at the
Nutritional Intervention Research Unit (NIRU) of the Medical Research Council (MRC) was
responsible for the analysis of the fatty acid composition of the maize meal samples. The
results received from the laboratories were summarised for this report. Most of the analyses
were done in duplicate and the mean values are given in the tables in this report.

Results showed that the protein content per 100 g of raw maize meal varied between 7.56 g
and 8.39 g for the unfortified samples. The values for total fat content of super maize meal
were 1.34 g and 1.36 g; for unfortified special maize meal 2.77 g and 2.84 g; and for
unfortified sifted maize meal 3.27 g and 3.4 g, per 100 g. The fibre content was high and
varied between 4.86 g and 7.26 g per 100 g. Analysis of the micronutrient content of maize
meal showed that the folic acid and niacin values of the maize meal samples were higher
than previously reported. In the individual unfortified special maize meal samples received
from the different mills the mean values for folic acid varied between 23 ug and 115 pg per
100 g, while for niacin the mean values varied between 1.5 mg and 2.4 mg per 100 g. In the
composite samples the folic acid content of unfortified super and sifted maize meal was lower
than in unfortified special maize meal.

Discussion and Conclusion
This study provided valuable new information on the nutrient compaosition of unfortified maize
meal and maize meal produgts.

Some limitations with regard to the methodology used for the analysis of specific nutrients, i.e.
dietary fibre, were identified. The possibility exists that some of the samples received from
the mills may have been fortified to some extent because the folic acid and niacin values were
much higher than previously reported for South African maize meal. The differences could,
however, also have been a result of different methodologies used or real differences in the
composition of the products.

Unfortified maize meal samples were fortified according to South African foriification
guidelines and this information could in future be used as a guideline by the food industry to
monitor the forfification of their maize meal products.

Recommendations

It is recommended that re-sampling of the different maize meal products be undertaken to
monitor possible variations in vitamin A, iron, thiamine, riboflavin, niacin, vitamin Bs and folic
acid vaiues. These nutrients form an integral part of the food fortification programme in South
Africa. Re-analysis of fibre content is also recommended because of questions regarding the
methodology used at the moment.

Future activities planned
« Re-evaluate maize meal for some of the micronutrients (see above) and dietary fibre.
e Include information in the South African Food Composition Database.
e Present the data at conferences and in scientific joumnals.



1. INTRODUCTION

Food composition data is an integral part of nutrition research and education
in South Africa and is an indispensable tool in converting food intake to
nutrient intake. A reliable, comprehensive South African food composition
database is needed to make many health-related decisions that impact on
activities, which can potentially improve the nutritional status of the South
African population, i.e. health assessment and planning of nutrition
intervention, e.g. school feeding, community nutrition education, patient care,
food and nutrition training, product development and nutrition labeling and
food legislation.

The Nutritional Intervention Research Unit (NIRU) of the South African
Medical Research Council (MRC) is responsible for the compilation of the
food composition tables for South Africa. In the 1991 MRC food composition
database, only 18% of the values were of South African origin {(Langenhoven
ef al., 1991). Subsequent supplements to the database increased this to 41%
while the rest of the information in the database comes from other sources
such as food composition tables from the United States of America, the
United Kingdom and data published in articles in scientific journals (Kruger et
al., 1998; Sayed ef al., 1999). The information in the South African Food
Composition Database (SAFOODS) is outdated and the last figures obtained
from the industry for maize and maize meal products came from the Maize
Board in 1992. Baseline information on the nutrient composition of staple
foods in the South African diet, e.g. maize meal, needs to be updated since
the information in the present food composition database is already more than
10 years old.

Products from the database, e.g. books and software programs, are for use
by the food industry, nutrition fraternity and the general public. Today the
food industry is one of the main users of the food composition tables and the
tables will become even more important in future as a result of the
requirements for product labeling and because of food fortification.

There is an urgent need to increase the percentage of South African values in
SAFOODS, in order to make the database more representative of the nutrient
composition of South African foods.

2. AIM OF THE STUDY

The aim of this study was to generate new information on the energy and
nutrient composition of South African maize meal and maize meal products.

Specific objectives:
1. To generate information on the energy and nutrient composition of raw

unfortified maize meal to serve as baseline values for the national food
fortification programme.



2. To fortify raw maize meal according to national fortification guidelines
and use the results of the analyses as reference values for the
fortification programme.

3. Toinclude the new values on maize meal and samp in SAFOODS.
3. METHODOLOGY

A protoco!l addressing sampling procedures and the analysis of maize meal
and maize meal products was submitted to The Maize Trust for funding.

3.1 Sampling framework and identification of mills

For this study, the sampling framework for maize meal was designed in
collaboration with representatives from the food industry (Mr A Wessels and
Mrs N Vorster, Pioneer Foods, Paarl). Five mills were identified for inclusion in
the maize meal project to represent the South African mills that supply maize
meal for consumption in South Africa. These mills were selected on the basis
of being major suppliers of maize meal nationally. Representative samples of
maize meal were required to ensure values generated in the study are a
reflection of the composition of maize meat eaten in South Africa. The mills
identified are located in Pietermaritzburg, Klerksdorp, Polokwane, Pretoria
and Gauteng.

3.2 Recruiting of milis

The mills were contacted by telephone followed by a letter of invitation to
recruit them for the study. Telephonic contact was maintained throughout the
duration of the study to ensure compliance with the study requirements.

3.3 Sampling of maize meal

To ensure that the millers met the requirements of the sampling procedure, a
manual (Sampling Manual) was compiled explaining in detail how to collect
the sample. This manual contained all the information regarding the sampling
of the maize meal, handling of the samples after collection and the transport
of the samples to Cape Town after sampling.

Specific requirements needed for sampling, e.g. plastic gloves, log forms,
labels, etc., were sent to the mills before sampling.

It was decided to transport all the samples to Pioneer Foods, Paarl, for
storage, preparation of the composite- and sub-samples, fortification of sub-
samples and for the distribution of the samples to the selected laboratories for
analysis.

3.4 Sampling at the mills

Free samples of maize meal and samp were requested from each
participating mill. All mills were requested to obtain one sample unit (i.e. one 5



kg bag) of unfortified meal per food item, i.e. Maize Meal Super, Maize Meal
Special, Maize Meal Sifted, Maize Meal Unsifted and Samp, according to
guidelines prescribed in the Sampling Manual.

Due to unforeseen circumstances, only one mill was able to sample on the
specified date. Two other mills sampled approximately one week before the
specified date and the other mills all sampled a few days after the suggested
sampling date. The delay in sampling was regarded as within acceptable time
lines.

Telephonic communication with the mills was maintained in order to ensure
that protocol guidelines were followed.

3.5 Integrity testing of the samples

Samples received at Pioneer Foods in Paarl were subjected to screening
tests by a Cereal and Baking Technologist to determine the fat and crude fibre
content. Results of these fests are shown in Table 1. iron tests were also
conducted on the samples to determine whether the samples were indeed
unfortified as requested. Iron tests for all samples were negative, indicating
that it was unfortified. The speck count for each sample was also determined.
The tests served as an indication of the purity of the maize meal and assists
in classifying the products. All the samples were then re-classified, as can be
seen in Table 2, according to the guidelines stipulated in the Composition of
Maize Products (Government Gazette No. 9194, 27 April 1984). Samples that
contained a fat percentage less than 2 were classified as super maize meal,
samples which contained a fat percentage ranging between 2 and 3 were
classified as special maize meal, samples which contained a fat percentage
ranging between 3 and 4 were classified as sifted maize meal, and samples
which contained a fat percentage ranging between 4 and 5 were classified as
unsifted maize meal.

Table 1. Results of integrity tests on maize meal samples

Sample code Irontest | Fat, % (d.b.) Speck count, per 10 cm*
<20 < 55
r B -VE 26 41
W |s-2 -VE 22 42
2 83 -VE 1.5 23
S-4 -VE 0.7] 16
2.0t03.0 55 to 115
< [P -VE 2.9 43
o P2 -VE 3.8 113
W p3 -VE 3.4 39
0 lp4 -VE 2.8 50
3.0t04.0 115t0 150
@ F-1 -VE 3.1 91
5 IF-3 -VE 4.3 94

d.b. = dry base; S = Super, numbers 1-4 refer to the different mills; -VE = Negative;
P = Special; F = Sifted
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Table 2. Re-classification of maize meal samples based on the resuits
of the integrity tests

|§ample code Iron test Fat, % (d.b.} Speck count, per 10 cm”
S-4 -VE 0.7 16]
& |s3 -VE 1.5 2
e [s2 VE 22 42
® |Average 1.5 27
Specification <20 < 55
N -VE 2.6 41
< pa -VE 2.8 5
E P-1 -VE 2.9 4
o Average 2.8
Specification | 20103.0 55to 115
F-1 -VE 3.1 91
a |P-3 -VE 34 39
E P2 VE 3.8 113)
» Average 3.4 81
Specification I 3.0t04.0 115 to 150
” E F.3 VE 4.3 94
> % |Specification  40105.0 > 150

d.b. = dry base; S = Super, numbers 1-4 refer to the different mills, -VE = Negative, P =
Special, F = Unsifted

3.6 Preparation of composite samples

Each of the five mills were requested to sample 5 kg unfortified super, 5 kg
unfortified special, 5 kg unfortified sifted and 5 kg unfortified unsifted maize
meal, as well as 5 kg samp, from which the various composite samples were
to be prepared. Samples for super and special maize meal were received
from all five mifls. Sifted maize meal samples were received from three mills
(mills 1,3,5) and samp from four mills (mills 1,3,4,5). None of the mills
produced unsifted maize meal. Due to a delay in transportation and
uncertainty of storage conditions of samples from one of the mills (mill 5),
those samples had to be excluded from the composite samples.

Maize meal samples were mixed in stainless steel containers instead of
plastic containers to avoid the loss of the carotenoid, zeaxanthin.

The re-classification (Table 2) of the samples resulted in the super maize
meal composite sample comprising of 3 different samples, the special
composite sample comprising of 3 different samples, the sifted maize meal
composite sample comprising of 3 different samples and the samp composite
sample comprising of 3 different samples. From each of the 4 composite
samples, sub-samples were formed. The sub-samples were required for the
following purposes:

(@) Unfortified maize meal: (i) Chemical analyses; (i} Preparation of
three different types of pomidge, i.e. soft, stiff and crumbly;
(iii) Fortification of samples according to government guidelines;
(iv) Keeping samples under dry cool conditions for future chemical
analysis.
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(b) Fortified maize meal: It was decided to sample unfortified maize
meal and to then fortify the maize meal according to government
guidelines. A micronutrient premix was obtained from a registered
manufacturer, Roche Products. Using a premix from a registered
manufacturer ensures that the correct dosages are used.

3.7 Porridge-making trials

Soft, stiff and crumbly porridge samples from super and special maize meal
were prepared from unfortified and fortified maize meal. Recipes for the
porridge were standardised by a dietitian with the assistance of people
familiar with the requirements regarding taste, texture and consistency of the
different types of traditional porridge. Cooled porridge samples were
submitted in glass containers to the CSIR for chemical analysis.

4. ANALYSIS OF SAMPLES

The CSIR laboratories are accredited at the South African National
Accreditation System (SANAS) for most of the analyses required for this
project and they were therefore selected to do the analyses. Some of the
analyses were sub-contracted by the CSIR as their laboratories were unable
to conduct it. The CSIR handled the sub-contracting of analyses to ensure
correct sample handfing, quality control and summarising of the data in a
standard format.

Samples were analysed for energy, macro- and micronutrient content, and
methods used in the analyses of the maize meal, samp and porridge samples
are summarised in Table 3 for energy and macronutrients and in Table 4 for
micronutrients.

Table 3. Methods used for energy and macronutrient analysis

Micronutrient Method No. | Method used

Moisture M01a Oven drying at 105°C

Ash MO07 Ashing done at 550°C

Energy Calculated

Protein MO03 Kjeldhal method

Total nitrogen Mo3 Kjeldhal method

Amino acids* M58 AA are hydrolysed, derivatised and analysed
by HPLC

Fat M22 Acid hydrolysis

Fatty acid: PUFA” Gas chromatography

Fatty acid: MUFA” Gas chromatography

Fatty acid: Saturatd Fa* Gas chromatography

Carbohydrate By diiference

Starch M60 Modified direct acid hydrolysis
method AOAC 8.019 13" ed.

Total dietary fibre AQAC official method 985.29

Total sugars* High performance anion chromatography with
pulsed amperometric detection

*Not SANAS accredited; aPoly,runsaturated, I’l\n'lonounsz-:turated, °Fatty acid
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Table 4. Methods used for micronutrient analysis

Micronutrient Method No. Method used

Copper M10D Afomic absorption

Iron M10 Atomic absorption

Manganese M10 Atomic absorption

Potassium M10 Atomic absorption

Sodium M10 Atomic absorption

Zinc M10 Atomic absorption

Calcium* Subcontracted to Inductive coupled plasma
Testing Lab TO093

Chromium* Subcontracted to inductive coupled plasma
Testing Lab T0093

Magnesium* Subcontracted to Inductive coupled plasma
Testing Lab T0093

Phosphorus™ M43 Colorimetric determination

Vitamin A M65 HPLC

Vitamin C M76 HPLC

Thiamine* M62 Micro-assayed and determined

by HPLC
Riboflavin* M8B1 Micro-assayed and determined
by HPLC

Niacin* Subcontracted to CSIR | Microbiological assay
Pretoria

Vitamin Bg™ Subcontracted to CSIR | Microbiological assay
Pretoria

Folic acid* Subcontracted to CSIR | Microbiological assay
Pretoria

Pantothenate™* Subcontracted to CSIR | Microbiological assay
Pretoria

Biotin Subcontracted to Microbiological assay
Testing Lab T0027

Vitamin E* Subcontracted to Determined by HPLC

Testing Lab T0063

*Not SANAS accredited; *Pyridoxine

All the methods used by the CSIR are based on the Association of Analytical
Chemists (AOAC) methodology. Information on the methods used were
provided by the CSIR and by NIRU (fatty acid analysis).

5. RESULTS AND DISCUSSION

The CSIR reported the results on energy and the macro- and micronutrients
requested by NIRU in an official document. For most of the nutrients
analyses were done in duplicate. All values were reported as unit per 100
gram except the values for calcium and chromium that were reported as unit
per kilogram.

A few values were queried by NIRU and after discussion re-evaluated by the
CSIR and corrections made where necessary.
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For the purpose of this report mean values for energy, macro- and
micronutrients were calculated for duplicate analyses. Fatty acid analyses
were not done in duplicate.

Results were obtained for moisture, energy (calculated), ash, protein, total
nitrogen, total fat, carbohydrate (by difference), total dietary fibre and starch,
as well as for glycaemic carbohydrate. The samples were analysed for 15
amino acids and for nine fatty acids. Samples were analysed for the following
minerals: calcium, iron, potassium, sodium, zinc, manganese, Ccopper,
phosphorus, chromium, and magnesium. Vitamin A, thiamine, riboflavin,
niacin, vitamin Bg, folic acid, pantothenate, biotin, vitamin C and vitamin E
were included in the vitamin analyses.

Table 5 shows the mean energy and macronutrient values for maize meal,
raw, for the different types of porridge, and for samp. The majority of results
were reported in duplicate (Analysis 1 and 2) and showed that for unfortified
super maize meal the values for the protein content were 7.67 g and 7.69 g
per 100 g while it was 7.58 g and 7.71 g for the fortified samples. The protein
values for the special maize meal were 7.73 g and 7.56 g for the unfortified
samples, while for the fortified samples the values were 7.74 g and 7.66 g.
For sifted maize meal the protein values were higher than for the other meals,
e.g. 8.27 g and 8.39 g for the unfortified samples and 8.43 g and 8.42 g for
the fortified samples. In the 1991 edition of the MRC Food Composition
Tables (FCT) (Langenhoven et al., 1991) the protein content reported for
unfortified raw maize meal was higher and varied between 8.8 gand 9.2 g. In
this study the Kjeldhal method was used, but the method used in the 1991
MRC FCT is unknown.

The values for carbohydrate are given as carbohydrate by difference. Values
for the different sugars are also reported, but values for carbohydrate
classified according to their degree of polymerization (DP), DP 4 to 15, are not
given. Results showed that in most instances these nutrients were not
detected in the samples. There remain some questions about the
standardisation of the methodology for the latter analysis.

According to the guidelines for the composition of maize products
(Government Gazette No. 9194, 27 April 1984), the super maize meal should
be less than 2.0 by mass (%), for special maize meal less than 3.0 by mass
(%), and for sifted maize meal less than 4.0 by mass (%). In this study the
total fat content per 100 g of the duplicate samples of the different maize
meals was as follows: unfortified super maize meal 1.34 g and 1.36g;
unfortified special maize 2.77 g and 2.94 g; and for the unfortified sifted
samples 3.27 g and 3.4 g. In the 1991 MRC FCT the fat content of unfortified
super maize meal is 1.2 g per 100 g, for unfortified special maize meal it is
2.5g per 100 g, and for unfortified sifted maize meal it is 3.5 g. The
differences between the values found in this study and those reported in the
1991 tables are very small (Langenhoven et al., 1991).
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The fibre content was high and varied between 4.86 g and 7.26 g per 100 g.
in the 1991 MRC FCT the fibre content reported per 100 g of unfortified super,
special and sifted maize meal was 2.6 g, 3.4 g and 4.6 g, respectively. In this
study values were much higher, e.g. 4.86 g, 5.5 g and 7.26 g respectively for
the unfortified super, special and sifted maize meal. There is still much
discussion with regard to the correct method needed for the analysis of
dietary fibre. The CSIR used the AOAC 985.29 method for the analysis of
total dietary fibre and this method may not have been the best choice. The
maize samples are high in starch and could contain resistant starch that may
have influenced the accuracy of the results (personal communications: A
Padayachy, CSIR, 2004).

Information on the fatty acid composition of the composite maize meal
samples is given in Table 6.

Analysis of the micronutrient content of maize meal showed that the folic acid
and niacin values of the maize meal samples were high (Table 7). In the
unfortified composite samples the folic acid content of super and sifted maize
meal was lower than in unfortified special maize meal. There are some
questions about the riboflavin values reported for the unfortified versus the
fortified meal porridge samples.

Resuits on the mineral composition are given in Table 8. The iron and zinc
content of the fortified samples was markedly higher than in the unfortified
samples. This is expected since the samples were fortified with iron and zinc.

in Table 9 the amino acid composition of maize meal is given.

Results on the analysis of the maize meal samples received from the
individual mills are given in Tables 10-14. The results showed that many of
the nutrient values for special maize meal from Mill 5 were not in line with
those of the other mills.

in the unfortified special maize meal samples received from the different mills
the mean values for folic acid varied between 23 pg and 115 ug per 100 g,
while for niacin the mean values varied between 1.5 mg and 2.4 mg per 100 g
(Table 12).

There are indications that, despite the requests for unfortified samples, the
special maize meal received from Mill 1 may have been fortified with some
micronutrients. The iron, thiamine, but especially the niacin and folic acid
contents of the special maize meal sample from Mill 1, were markedly higher
than those of the other mills. This may have an impact on the usage of the
values for folic acid and the other B-complex vitamins from the composite
samples for super and sifted maize meal for inclusion in the South African
food composition tables. Mean values for the relevant micronutrients could,
however, be calculated from the results obtained from Mills 2, 3 and 4 for
special maize meal.
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In all the samples of unfortified special maize meal, the folic acid values were
much higher than reported in the 1991 MRC FCT and this will have to be
looked at critically. The same is true for niacin, but the values are much lower
than the value given in the 1991 FCT for enriched special maize meal. The
question therefore arises whether the values are a frue reflection of the folic
acid and niacin content of maize meal, or whether the methodology used in
this study compared to that used in the 1991 MRC FCT had an influence.

6. SUMMARY

The aim of this study was to generate new information on the energy and
nutrient composition of South African maize meal and maize meal products.

Five mills participated in the study. Samples of unfortified super (5),
unfortified special (5), and unfortified sifted (3) maize meal, as well as
samp (4), were received. The mills are situated in KwaZulu-Natal, North West
Province, Northern Province and Gauteng.

None of the mills produced unsifted maize meal, however, with re-
classification, one sample was identified as unsifted maize meal. Samples
from one of the mills were received late and were excluded from the
preparation of the composite samples. Unfortified samples were fortified
according to national fortification guidelines before analysis.

Samples were analysed by the CSIR and NIRU and the results reported in
two different reports. In this document results from these reports have been
summarised.

7. CONCLUSION

The study to generate new information on the energy and nutrient
composition of South African maize meal and maize meal products has in
general been successful. There is some concern about the nutrient values of
selected nutrients, e.g. dietary fibre, glycaemic carbohydrate, and some of the
micronutrients. There seems to be shortcomings in the methodology used in
South Africa for the analysis of the above-mentioned nutrients and this needs
attention.

8. RECOMMENDATIONS

Some valuable lessons have been learnt from this study and the following
recommendations can be made:

o Despite several efforts to ensure that unfortified samples were
received, there is reason to believe that some of the samples were
fortified to some extent. In addition to the iron test, other tests, e.g.
for folic acid and niacin, may be required to ensure that maize meal
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samples received from mills are not fortified when unfortified
samples are requested.

e It is clear that, nationally, attention should be given to the
standardisation of methods needed for the nutrient analysis of food.
This is important to ensure that in future, the methodology used for
the analysis of food for SAFOODS meets the necessary
requirements. NIRU could play a role in this regard.

e It may be valuable to make use of different laboratories for the
analysis of a selected few nutrients for quality control purposes.
Since the nutrient analysis of food is a costly exercise, provision for
this will have to be made in future budgets.

¢ Repeat analysis of maize meal samples for the micronutrients that

form part of the fortification programme is recommended.
9. FUTURE ACTIVITIES
It is envisaged to re-sample unfortified super, special and sifted maize meal
and to repeat the analysis for a few selected micronutrients, i.e. the nutrients
that form part of the fortification programme, and dietary fibre. At the time of
the present study the methodology for the analysis of dietary fibre was not
standardized yet. It is hoped that this problem would have been attended to
by the time repeat samples are collected. There is also some concem about
the analysis of some of the nutrients that form part of the fortification
pregramme.
In addition to this report, the aim is to make the data available as follows:

a. Inclusion in the FoodFinder3 software program.

b. Add the information to the food composition data available on
the www.saheaithinfo.co.za website.

c. Presentation of the results at national/international congresses.
d. Publish the data in a scientific journal.

e. This publication will be available to The Maize Trust for
distribution to their members.
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ABBREVIATIONS USED IN TABLES

(Iisted alphabetically)

Macronutrients, minerals and vitamins

A-lig Vitamin A in microgram
Ash-g Ash in gram

Bs-mg Vitamin Bg in milligram
Biot-ug Biotin in microgram
C-ug Vitamin C in microgram
Ca-mg Calcium in milligram
CHO-g Carbohydrate by difference in gram
Cr-mg Chromium in milligram
Cu-mg Copper in milligram
E-mg Vitamin E in milligram
EnkJ Energy in kilojule

Fat-g Total fat in gram

Fe-mg Iron in miltigram

Fol-ug Folic acid in microgram
Frucg Fructose in gram

Gluc-g Glucose in gram

K-mg Potassium in milligram
Malt-g Maltose in gram
Maltrs-g Maltotriose in gram
Mg-mg Magnesium in milligram
Mn-mg Manganese in milligram
Mois-g Moisture (water) in gram
Na-mg Sodium in milligram
Niac-mg Niacin in milligram

P-mg Phosphorous in milligram
Pant-mg Pantothenate in milligram
Prot-g Total protein in gram
Ribo-mg Riboflavin in milligram
Sta-g Starch in gram

Sucr-g Sucrose in gram

TFib-g Total dietary fibre in gram
Thia-mg Thiamine in milligram
TotN-g Total nitrogen in gram
Zn-mg Zing in milligram

Amino acids

AlLA-g Alanine in gram

ARG-g Arginine in gram

ASPg Aspartic acid in gram
GLU-g Glutamic acid in gram
GLY-g Glycine in gram

HiS-g Histidine in gram

ILE-g Isoleucine in gram
LYSqg Lysine in gram

LEUg Leucine in gram

PHE-g Phenylalanine in gram
PRO-g Proline in gram

SER-g Serine in gram

THR-g Threonine in gram
TYR-g Tyrosine in gram

VAL-g Valine in gram
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Fatty acids (Common names)

Saturated fatty acids (SFAs):

C14:0g Myristic acid in gram
C16:0g Palmitic acid in gram
C18:0-g Stearic acid in gram
C20:0-g Arachidic acid in gram

Polyunsaturated fatty acids (PUFAS):

C18:2g Linoleic acid in gram
C18:3g Linolenic acid in gram

Monounsaturated fatty acids (MUFAs):

C16:1-g Palmitoleic acid in gram
C18:1g Oleic acid in gram
c20:1g Gadoleic acid in gram

Symbols used in the tables

Methods that are not SANAS accredited

- = Single analysis value
# = Sub-contracted to a SANAS accredited laboratory
*# = Sub-contracted to a SANAS accredited laboratory that might not be

accredited for that method of analysis
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