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RING TESTS — A VALUABLE TOOL FOR QUALITY ASSURANCE
IN THE GRAIN VALUE CHAIN

WHAT IS A PART QUALITY ASSURANCE WHERE A GROUP OF
PT/RING LABORATORIES COMPARE THEIR RESULTS ON THE SAME

?
Lt TEST MATERIAL

PARTICIPATION IS A REQUIREMENT OF CERTIFICATION AND
ACCREDITATION BODIES AND AN INTEGRAL PART OF ANY
QUALITY SYSTEM

WHY
PARTICIPATE?
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EQUIPMENT VERIFICATION

METHOD OPTIMISATION

BENCHMARKING AGAINST OTHER LABORATORIES/ ANALYSTS/GRADERS
CONFIRMATION OF ACCURACY

BENEFITS OF
PARTICIPATION

Z-VALUES - INDICATION OF A LABORATORY’S PROFICIENCY
A “PERFECT” Z-VALUE IS 0.00

INTERPRETATION <1.00 - OUTSTANDING ACCURACY AND PRECISION

OF RESULTS <2.00 - SATISFACTORY ACCURACY AND PRECISION
BETWEEN 2.00 AND 3.00 - QUESTIONABLE, REQUIRE
INVESTIGATION
Z-VALUES > 3.00 - REQUIRE INTERVENTION

ACCURATE MEASUREMENTS ON GRAIN AND PROCESSED GRAIN PRODUCTS
ENSURE HIGH QUALITY GRAIN PRODUCTS FOR EACH SPECIFIC APPLICATION
FOR THE DIFFERENT ROLE PLAYERS IN THE GRAIN VALUE CHAIN
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SAGL RING TESTS
HOwW MANY NUMBER OF NUMBER OF TOTAL
INTERNATIONAL
DESCRIPTION RING TESTS INTERVAL LOCAL INTERNATIONAL PARTICIPANTS NUMBER OF
PER ANNUM PARTICIPANTS | PARTICIPANTS PARTICIPANTS

SAGL ANNUAL PRE-HARVEST

1 PER SEASON 62 - - 62
IMAIZE GRADING RING TEST
SAGL COLOUR RING TEST 6 EVERY 3 MONTHS 12 3 LESOTHT;R':;\:W 1818 & 15
SAGL MINOLTA DRY COLOUR RING

6 EVERY 3 MONTHS 13 - - 13
TEST
SAGL MAIZE GRADING RING TEST 4 QUARTERLY 6 2 LESOTHO & NAMIBIA 8
SAGL MAIZE MEAL QUALITY RING BOTSWANA, SWAZILAND,
TEST 4 QUARTERLY 1 4 LESOTHO & NAMIBIA 5
SAGL VITAMIN RING TEST 4 QUARTERLY 3 1 KENYA 4
SAGL WHEAT AND FLOUR RING (e, [Tk

4 QUARTERLY 21 6 LESOTHO, SWAZILAND, 27
TEST SENEGAL & NAMIBIA
SAGL WHEAT GRADING RING TEST 4 QUARTERLY 23 1 NAMIBIA 24
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LIVESTOCK PRODUCTION
REQUIRES FEED MIXTURES
THAT MEET THE NUTRITIONAL
REQUIREMENTS OF ANIMALS
FOR HIGH LEVELS OF
LIVESTOCK PERFORMANCE
AND PRODUCTION

e Aftiea Grain Lapezgy,

CALIBRATIONS BUILT USING
CHROMATOGRAPHY AS
PRIMARY MEASUREMENT
TECHNIQUE

WIDE VARIETY OF
FEEDSTUFFS TO BE
MONITORED

COST EFFECTIVE CONTINUOUS MONITORING
MONITORING REQUIRES OF AMINO ACID
SECONDARY MEASUREMENT COMPOSITION REQUIRED
TECHNIQUES LIKE NIR FOR FEED FORMULATION
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GRAINS AND OILSEEDS FOR ANIMAL FEED \?J

~ ROLE-PLAYERS IN THE ANIMAL FEED INDUSTRY ANALYSED
MORE THAN 130 FEEDSTUFFS FROM AROUND THE WORLD
USING CHROMATOGRAPHY AND BUILT NIR CALIBRATIONS

v PRODUCTS FROM SOUTH AFRICA INCLUDED IN THE
CALIBRATIONS ARE:
v MAIZE HOMINY FEED
v FISH MEAL
v SUNFLOWER MEAL
v \WHEAT BRAN
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v CURRENT COLLABORATION TO INCLUDE MORE
FEEDSTUFFS FROM SUB-SAHARAN AFRICA, E.G. MAIZE

QUALITY CROP SURVEY SAMPLES
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MILLING INDEX AS A PREDICTOR FOR MILLING PERFORMANCE

v MILLING INDEX CALIBRATION DEVELOPED USING MAIZE
MILLING FRACTIONS PRODUCED DURING MILLING UNDER
CONTROLLED LABORATORY CONDITIONS

v REFINEMENT OF THE CALIBRATION TO DIFFERENTIATE BETWEEN
SIMILAR CULTIVARS WITH SMALL DIFFERENCES IN MILLING
PERFORMANCE

v FOCUS ON CHEMICAL BASIS FOR MAIZE HARDNESS — HARD
ENDOSPERM IS LINKED TO THE STRUCTURE OF THE PROTEIN
LAID DOWN DURING THE DEVELOPMENT OF THE KERNEL

v HPLC USED FOR FINGERPRINTING OF THE ALPHA AND
GAMMA-ZEIN FINGERPRINTS OF A RANGE OF MAIZE SAMPLES

v SAMPLE SELECTION FROM VERY SOFT TO VERY HARD A,
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GRAIN SORGHUM FOR BIOETHANOL PRODUCTION

v SORGHUM IS AN IMPORTANT DROUGHT RESISTANT CEREAL
CROP ORIGINATING FROM AFRICA

v SORGHUM HAS THE ABILITY TO GROW IN AREAS WITH
MARGINAL RAINFALL AND HIGH TEMPERATURES WHERE
MOST OTHER CEREALS CANNOT BE SUCCESSFULLY
PRODUCED

v SHORT GROWING SEASON REQUIREMENTS, IT IS SUITABLE
FOR DOUBLE CROPPING.AND CROP.ROTATION SYSTEMS

v SORGHUM CAN POTENTIALLY GIVE GOOD ALCOHOL YIELDS
PROVIDED THAT THE PRQOCESSES ARE OPTIMISED SAGL,

)
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v PROCESS OF EVALUATING EXISTING SORGHUM CULTIVARS

TO SELECT THOSE MOST SUITABLE FOR BIOETHANOL
PRODUCTION

v A QUANTITATIVE LABORATORY-SCALE DRY GRIND
BIOETHANOL PROCESS

v THE HYDROLYSATE ANALYSED ON HIGH PERFORMANCE

LiQuiD CHROMATOGRAPHY (HPLC) TO DETERMINE THE
INDIVIDUAL FERMENTABLE SUGARS
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PARAMETERS INCLUDED IN THE EVALUATION

~ MOISTURE

+ HECTOLITRE MASS =

» DEFECTIVE KERNELS -

~ THOUSAND KERNEL MASS ==

+ STARCH CONTENT =

+ PROTEIN CONTENT

+ TOTAL PHENOLIC I

- TANNINS = N f 3 m

o EXTRACTS - ° BRIX AND ° PLATO=: || g

+ FERMENTABLE SUGARS AR WEVANEE | B |
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TECHNIQUES SOUTH AFRICA
MYCOTOXIN MONITORING ON MAIZE

v THREE MAIN MAIZE PRODUCTION AREAS (80% OF THE TOTAL PRODUCTION):
v" FREE STATE — 41% (52% WHITE AND 48% YELLOW)
v MPUMALANGA — 26% (34% WHITE AND 66% YELLOW)
v NORTH WEST — 13% (74% WHITE AND 26% YELLOW)

Sample selection (%) from the different grain production regions in SA
2012/2013 season

B Griqualand West (Region 10)
m North West (Region 12 - 20)
™ Free State (Region 21 - 28)

B Mpumalanga (Region 29 - 33)
® Gauteng (Region 34)

m KZN (Region 36)




SECONDARY
APPLICATIONS IN
MEASUREMENT
SOUTH AFRICA
TECHNIQUES

NUMBER OF SAMPLES WITH MYCOTOXINS  f
OUT OF A TOTAL OF 125 SAMPLES ANALYSED &

Total maize White maize Yellow maize
® FUM (total) 62 29 33
m DON 17 10
= 15-ADON 4 1 3
m ZON 7 3
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TECHNIQUES

DEFECTIVE KERNELS WITHIN EACH MAIZE GRADE

GRADING -
GOVERNMENT
GAZETTE

ADDITIONAL
SIEVE SIZES

FRACTION
GRADING

MYCOTOXIN
ANALYSIS

CORRELATED WITH MYCOTOXIN LEVELS

N
* 6.35 mm sieve — broken kernels and healthy kernels
e Defective kernels — possible link between visible defect and mycotoxin levels
y,
N
e Two sizes smaller than 6.35 mm
e Two sizes bigger than 6.35 mm
y,

e Broken and healthy/whole kernels above sieve
e Broken and healthy/whole kernels below sieve

e Multi-mycotoxin analysis using UPLC-MS/MS
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TECHNIQUES

POST HARVEST OCCURRENCE OF FREE, BOUND AND MASKED
FUSARIUM MYCOTOXINS IN THE MAIZE PROCESSING CHAIN

SPECIFIC EMPHASIS ON FUMONISINS
VALIDATION

~ LOD/LOQ

v DIFFERENT EXTRACTION SOLVENTS

v DIGESTION AND EXTRACTION TIMES COMPARISONS

v PH EFFECTS DURING EXTRACTION

v INTER-LABORATORY ANALYSES (RESEARCH INSTITUTE IN GERMANY)

~ OSBORNE FRACTIONATION WITH THE HIGH FB CONCENTRATION

v TEST HFB’S ON FAPAS CERTIFIED REFERENCE SAMPLE (CERTIFIED
FOR FREE ' FUMONISINS ONLY)




SECONDARY
INTRODUCTION R IRE TR APPLICATIONS IN
SOUTH AFRICA

TECHNIQUES

POST HARVEST OCCURRENCE OF FREE, BOUND AND MASKED
FUSARIUM MYCOTOXINS IN THE MAIZE PROCESSING CHAIN
SPECIFIC EMPHASIS ON FUMONISINS

v TESTING OF RAW AND PROCESSED COMMERCIAL SAMPLES
v OTHER METHODS TO RELEASE BOUND FUMONISINS WITH A
FOCUS ON IN VITRO DIGESTIBILITY MODELS — PHD STUDY

v EFFECT OF LACTIC ACID FERMENTATION ON THE
OCCURRENCE OF FREE AND HIDDEN FUMONISINS — MSC
STUDY

~ COMPARISON BETWEEN LC-MS/MS, HPLC AND
IMMUNOLOGICAL ASSAYS BETWEEN LABORATORIES
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TECHNIQUES

FORTIFICATION OF CEREAL GRAINS

v IMICRONUTRIENT  FORTIFICATION OF CERTAIN FOOD
MATRICES REGULATED IN SEVERAL COUNTRIES

v QUALITY CONTROL OF MICRONUTRIENT CONCENTRATIONS IN
THE FINAL PRODUCT IS IMPORTANT

v VITAMIN A IN FLOUR~IS ANALYSED HPLC - DEDICATED
LABORATORIES, TRAINED ANALYSTS AT A RELATIVELY HIGH
COST
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TECHNIQUES

FORTIFICATION OF CEREAL GRAINS

v NEED FOR ALTERNATIVE RELIABLE RAPID TESTS
AT THE FORTIFICATION SITE

v PORTABLE RAPID TEST (ICHECK™ FLUORO)
DEVELOPED TO MEASURE VITAMIN A IN
FORTIFIED SAMPLES SUCH AS PREMIX AND
FLOUR

v STUDY CONDUCTED TO COMPARE
PERFORMANCE OF ICHECK™ FLUORO DEVICE

WITH THE HPLC VITAMIN A REFERENCE
METHOD
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FORTIFICATION OF CEREAL GRAINS

Conclusion - The iCheck™ FLUORO method is well suited for
quality control of fortified flour samples because of its
simplicity, speed and accuracy

CORRELATION: iCheck FLUORO vs HPLC

30 ~

25

y=1.421x- 3.2855

20 R?Z=0.9762
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10

HPLC Vitamin A [mg RE/kg]

0 5 10 15 2 25
iCheck™ FLUORO Vitamin A [mg RE/kg]

Figure 1
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TECHNIQUES

v NEED FOR RELIABLE INTERNATIONALLY ACCEPTED QUALITY

DATA ON CEREAL GRAINS AND OILSEEDS

v DATA TO BE USED FOR DECISION-MAKING DEPENDING ON
SPECIFIC APPLICATION

v FOCUS OF RESEARCH TO BE DETERMINED BY INDUSTRY
NEEDS

v COLLABORATIVE RESEARCH CRITICAL TO ENSURE PROJECT
TEAMS INCLUDING SPECIFIC TECHNICAL EXPERTISE
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