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TABLE 15: PHYSICAL QUALITY FACTORS OF WHITE AND YELLOW MAIZE

1999/00 - 2008/09

Number Hectolitre mass 100 Kernel size (%) Breakage susceptibility (%) Stress cracks
Season of (kg/hl) kernel mass (g) |Above 10mm sieve| Above 8mm sieve | Below 8mm sieve < 6.3mm sieve <4.75mm sieve (%)
samples av. | min. |max. av. | min. |max. av. | min. |max. av. | min. |max. av. | min. | max. | awv. | min. |max. av. | min. | max. | awv. | min. |max.
White Maize

1999/00 493 748 649 799|342 212 432|272 00 640589 306 750)138 19 694 43 11 192| 22 00 127 - - -
2000/01 522 782 69.6 825|344 265 425|215 08 731623 242 749|162 27 711 16 00 23.0] 13 00 225 6 0 45
2001/02 471 773 681 811|318 175 444|211 17 595)627 329 771162 00 456| 18 02 110] 13 01 67 6 0 60
2002/03 517 781 653 832|330 225 444|204 03 694|629 294 754|167 1.0 656§ 14 00 214} 1.0 0.0 21.0 5 0 34
2003/04 599 781 638 832|362 237 588|299 04 655|592 310 780|110 10 649] 14 00 150} 1.0 0.0 95 6 0 58
2004/05 601 779 689 832|353 263 443|297 08 597|601 313 803|102 01 545| 14 0.1 8.0 1.1 0.0 6.2 5 0 23
2005/06 593 762 583 816|337 180 447|301 00 739594 242 750|105 12 758 21 02 126 16 01 104] 4 0 36
2006/07 563 781 681 828|298 194 401|171 02 517|633 167 782|196 08 816} 15 00 121 1.0 00 115 3 0 27
2007/08 483 782 653 816|345 170 456 | 245 04 697|638 233 842|117 10 762 12 0.1 9.7 09 00 73 4 0 44
2008/09 483 776 616 828|351 271 440|262 05 464|633 431 840|105 21 510) 15 02 M7] 11 01 87 5 0 50
Weighted Average 77.5 33.8 249 61.5 13.6 1.8 1.2 5

Minimum 58.3 17.0 0.0 16.7 0.0 0.0 0.0 0

Maximum 83.2 58.8 73.9 84.2 81.6 23.0 225 60

Yellow Maize

1999/00 407 746 626 79.0| 323 185 436|198 04 631|612 194 774|190 04 802| 51 16 2241 25 01 156 - - -
2000/01 378 778 668 81.0|] 321 215 384|147 00 491632 158 764|221 44 838 19 00 717}| 15 00 714] 6 0 56
2001/02 429 76.7 633 806|297 217 378 | 139 0.0 406|638 78 776|223 62 921| 22 02 126 15 041 8.3 7 0 57
2002/03 383 772 686 819|308 199 460|135 00 727|636 169 777|229 13 772]| 16 00 55| 12 00 44 5 0 38
2003/04 301 770 68.0 80.1 ]340 255 629|202 09 598|654 358 794|144 08 539| 17 02 220) 12 01 215 8 0 60
2004/05 399 76.8 684 81.0] 33.0 215 444|198 1.0 469|643 329 823|159 14 661| 1.7 02 244] 12 00 129 5 0 21
2005/06 307 754 534 819|315 220 401|190 1.1 531|654 433 801|157 32 508|f 25 01 176} 1.7 00 117 5 0 24
2006/07 337 764 702 812|274 166 386 | 85 0.0 342|617 171 795298 64 829| 21 02 109) 13 00 6.0 4 0 24
2007/08 417 76.7 693 799|324 244 429|152 03 509|660 396 786|188 28 601) 19 03 152] 13 01 83 5 0 58
2008/09 327 76.6 699 812|329 242 454|157 13 528 | 665 443 799|178 16 446 18 01 103 13 0.0 99 6 0 32
Weighted Average 76.5 31.6 16.0 64.0 20.0 23 15 6

Minimum 53.4 16.6 0.0 7.8 0.4 0.0 0.0 0

Maximum 81.9 62.9 72.7 82.3 92.1 7.7 71.4 60

White and Yellow Maize

1999/00 900 747 626 799|333 185 436239 0.0 640600 194 774|162 04 802 47 11 224 23 00 156 - - -
2000/01 900 78.0 66.8 825|334 215 425|187 00 731|627 158 764|187 27 838 | 1.7 00 717) 14 00 714 6 0 56
2001/02 900 77.0 633 811308 175 444|177 00 595|632 78 776191 00 921)] 20 02 126| 1.4 01 83 7 0 60
2002/03 900 777 653 832|321 199 46.0 | 175 00 727|632 169 777193 1.0 772 15 00 214] 11 0.0 21.0 5 0 38
2003/04 900 778 638 832|355 237 629|266 04 655613 310 794|121 08 649 15 00 220} 11 00 215) 7 0 60
2004/05 1000 775 684 832|344 215 444|257 08 597|618 318 823|125 0.1 66.1 15 01 244 | 11 0.0 129 5 0 23
2005/06 900 759 534 819|329 180 447|263 00 739614 242 801|123 12 758 23 01 176} 16 00 11.7] 4 0 36
2006/07 900 775 681 828|289 166 401|139 0.0 517|627 167 795|234 08 829| 1.7 00 121 1.1 0.0 115 3 0 27
2007/08 900 775 653 816|335 170 456|202 03 69.7 648 233 842|150 10 762| 15 01 152 11 0.0 83 4 0 58
2008/09 810 772 616 828|342 242 454|219 05 528|646 431 840|134 16 510) 16 01 1M7] 12 00 99 5 0 50
Weighted Average 771 32.9 213 62.5 16.2 2.0 1.3 5

Minimum 53.4 16.6 0.0 7.8 0.0 0.0 0.0 0

Maximum 83.2 62.9 73.9 84.2 92.1 7.7 71.4 60

Hectolitre mass, kg/hl of South African
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Table 17: Presence of Genetically Modified Maize (2008/2009)

. NK603 . NK603

Region | Grage | (LoD:0dwe |(ROUdupReady, | Region | (i | (lonoqsy) | (Roundup Ready)
10 YMA1 >2 >1.8 25 WM1 >2 >1.8
10 YM1 0.5 0.4 25 YM1 >2 >1.8
11 WM1 >2 0.3 26 WM2 >2 0.4
11 YMA1 >2 <0.25 26 YM1 >2 >1.8
12 WM1 >2 >1.8 26 YM1 >2 1.4
12 WM2 >2 0.5 26 YM2 >2 >1.8
12 YMA1 >2 1.2 27 WM1 >2 >1.8
12 YM1 >2 >1.8 27 YM1 >2 >1.8
13 WMA1 >2 >1.8 28 WM1 >2 >1.8
13 WM1 >2 >1.8 28 WM2 >2 0.8
13 WMA1 >2 >1.8 28 YM1 >2 >1.8
14 WM1 >2 U2 28 YMA1 >2 >1.8
14 WM1 >2 >1.8 28 YMA1 >2 1.6
14 WM1 >2 >1.8 28 YM1 >2 1.0
14 YMA1 >2 1.8 28 YMA1 >2 1.5
14 YMA1 >2 1.1 28 YM2 >2 >1.8
15 WMA1 >2 >1.8 29 WM1 >2 >1.8
15 WM2 >2 >1.8 29 WM1 1.3 >1.8
16 WM1 >2 >1.8 29 WM1 <0.15 >1.8
16 WM1 >2 >1.8 29 WM1 >2 >1.8
16 WM1 >2 >1.8 29 WM1 >2 >1.8
16 WM2 >2 <0.25 30 WM1 >2 >1.8
16 YM1 >2 0.9 30 WM1 0.7 <0.25
17 COM (W) >2 >1.8 30 WMA1 1.7 0.5
17 WM1 >2 >1.8 30 WM2 >2 >1.8
17 WM1 >2 >1.8 30 YM1 >2 1.5
17 WM1 >2 >1.8 30 YMA1 >2 >1.8
18 WMH1 >2 0.9 30 YM2 >2 >1.8
18 WM1 >2 >1.8 31 WM1 1.4 1.4
19 COM (Y) >2 >1.8 31 WM1 <0.15 0.4
19 WMH1 0.2 0.3 31 WMA1 <0.15 <0.25
20 YM1 >2 0.7 31 YM1 <0.15 <0.25
20 YMA1 >2 >1.8 32 WM1 <0.15 <0.25
21 WM1 >2 >1.8 32 WM2 <0.15 <0.25
21 WM1 >2 >1.8 32 YM1 >2 >1.8
21 YMA1 >2 >1.8 B3] YMA1 <0.15 <0.25
22 WM1 >2 >1.8 34 WM1 >2 >1.8
22 WM1 >2 >1.8 34 WM1 >2 >1.8
22 YMA1 >2 >1.8 34 YMA1 <0.15 0.4
23 WM1 >2 >1.8 35 YM1 >2 0.4
23 WM2 >2 >1.8 35 YM1 >2 0.4
24 WMA1 >2 >1.8 36 WM1 >2 >1.8
24 YMA1 >2 >1.8 36 WM2 >2 >1.8
24 YM1 >2 >1.8 36 YM1 >2 >1.8
25 WM1 >2 <0.25 36 YMA1 >2 >1.8
n Season % Samples positive for MON810 (Bt) n Season % Samples positive for NK603 (RUR)
90 2008/2009 91 90 2008/2009 90
100 2007/2008 95 100 2007/2008 69
90 2006/2007 97 90 2006/2007 59
90 2005/2006 91 90 2005/2006 31
100 2004/2005 78 100 2004/2005 31
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Table 18: Mycotoxin results - Maize Crop Quality (2008/2009)

Region RSA Aflato.xin ppb Fur:;::sm Deox;:)r:)l;alenol Zeara.lenone ppm Ochratc.)xin ppb
Grade (LOD: 2ppb) (LOD: 0.1ppm) |(LOD: 0.25ppm) (LOD: 0.025ppm) | (LOD: 1ppb)
10 YM1 0 0 0.40 0.16 0
10 YM1 0 0.40 2.40 0.05 0
11 WMA1 0 0.40 0 0 0
11 YM1 0 1.00 0.50 0 0
12 WMA1 0 0.75 0 0 0
12 WM2 0 0.10 0.40 0 0
12 YM1 0 0 0 0 0
12 YM1 0 0.15 0 0 0
13 WMA1 0 0.10 0 0 0
13 WMA1 0 1.50 0 0 0
13 WMA1 0 2.10 0.30 0 1.00
14 WMA1 0 0 0 0 0
14 WMA1 0 0 0.50 0 0
14 WMA1 0 0.70 0.25 0 0
14 YM1 0 1.90 0.35 0 0
14 YM1 0 0 0.60 0 0
15 WMA1 0 0 0 0 0
15 WM2 0 0.40 0.70 0 0
16 WMA1 0 1.00 0.25 0 0
16 WMA1 0 0.20 0.40 0 0
16 WMA1 0 0 0 0 0
16 WM2 0 0.85 0.75 0 0
16 YM1 0 0.10 0 0 0
17 COM (W) 0 3.20 2.70 0 0
17 WMA1 0 0.10 0.85 0 0
17 WMA1 0 0 0 0 0
17 WMA1 0 2.70 1.00 0 0
18 WMA1 0 0 0.25 0 0
18 WMA1 0 0.35 0.30 0 1.00
19 COM (Y) 0 0.15 0 0 0
19 WM1 0 1.60 1.50 0 0
20 YM1 0 0 0.70 0.04 0
20 YM1 0 0 0.25 0 0
21 WMA1 0 0.60 0.40 0 0
21 WMA1 0 0.70 0.90 0 0
21 YM1 0 0.10 0 0 0
22 WMA1 0 1.50 0 0 0
22 WMA1 0 1.10 0 0 1.00
22 YM1 0 1.50 0 0 0
23 WM1 0 2.10 0.25 0 0
23 WM2 0 0.75 1.30 0 0
24 WMA1 0 0.10 0 0 0
24 YM1 0 0.70 0 0 0
24 YM1 0 0 0 0 1.00
25 WMA1 0 0 0.65 0 0
25 WMA1 0 0 0 0 0
25 YM1 0 0.30 0.25 0 0
26 WM2 0 0 0.75 0 0
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Table 18: Mycotoxin results - Maize Crop Quality (2008/2009) (continue)

Region GRSA Aflato.xin ppb Fun;;rr:sm Deox;s:)l;alenol Zeara.lenone ppm Ochrat?xin ppb
rade (LOD: 2ppb) (LOD: 0.1ppm) |(LOD: 0.25ppm) (LOD: 0.025ppm) | (LOD: 1ppb)
26 YMA1 0 0 0 0
26 YMA1 0 0.35 0.35 0 1.00
26 YM2 0 0.70 0 0 0
27 WM1 0 0.60 0.45 0 0
27 YMA1 0 0 0.55 0 0
28 WMA1 0 0 0 0 1.00
28 WM2 0 0.75 0.50 0 0
28 YMA1 0 0 0.50 0 0
28 YM1 0 0 0.60 0 0
28 YMA1 0 0 0 0 0
28 YMA1 0 0 0.40 0 0
28 YM1 0 0 0 0 0
28 YM2 0 0 1.00 0 0
29 WM1 0 0 0 0 0
29 WMA1 0 0 0.45 0.10 1.00
29 WM1 0 0 0.45 0.12 1.00
29 WM1 0 0.25 0 0 1.00
29 WMA1 0 0 0 0 0
30 WM1 0 0 1.00 0 0
30 WM1 0 0 0.50 0 0
30 WMA1 0 0 0.40 0 0
30 WM2 0 1.00 2.90 0.05 0
30 YMA1 0 0 1.30 0 0
30 YM1 0 0 0.45 0 0
30 YM2 0 3.00 0.35 0 0
31 WM1 0 0 0 0 0
31 WMA1 0 0.45 0.40 0 1.00
31 WM1 0 0 0.50 0 1.00
31 YMA1 0 0 0.80 0 0
32 WMA1 0 3.30 0 0 0
32 WM2 0 0 0.35 0 0
32 YMA1 0 0.20 0 0 0
33 YM1 0 0 0.30 0 0
34 WM1 0 0.60 0.65 0 0
34 WM1 0 0.35 0.65 0 0
34 YM1 0 0.70 0 0 1.00
85) YMA1 0 0 0 0 0
85 YMA1 0 0 0 0 0
36 WMA1 0 0.40 1.00 0.04 0
36 WM2 0 1.90 0.65 0.05 0
36 YMA1 0 0.75 0.80 0 0
36 YMA1 0 0 0.35 0 0
2008/2009 Average 0 0.49 0.43 0.01 0.13
2008/2009 Max 0 3.30 2.90 0.16 1.00
2008/2009 Number of samples 90 90 90 90 90

Note: All results < LOD and non detected are reported as 0

LOD: Limit of detection, see table
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Methods

1. RSA grading

RSA grading was done in accordance with the Grading Regulations for maize, as published in the Government
Gazette No. 32190 of 8 May 2009, Regulation No. R.473.

Description of deviations relating to RSA grading
1.1 Defective maize kernels

The following definition of Defective maize kernels is quoted from the Grading Regulations:
“Defective maize kernels” means maize kernels and pieces of maize kernels —

(a) that are shrivelled, obviously immature, frost-damaged, heat damaged, water damaged, mouldy or
chalky;

(b) that are discoloured by external factors such as water and sun: Provided that discoloration
on both sides of the maize kernel limited to less than a quarter from the bottom tip of the maize
kernel shall not be considered as defective, oxidation stained maize kernels, coffee stained
maize kernels and pinked maize kernels shall not be considered as defective;

(c) that have sprouted, including kernels which the shoot (plumule) in the germ is visibly discoloured;

(d) that have cavities in the germ or endosperm caused by insects or rodents;

(e) that are visibly soiled (smeared) or contaminated by smut, fire, soil, smoke or coal-dust;

(f)  all matter that can pass through the 6.35 mm round-hole sieve; and

(g) that are of subspecies other than Zea mays indentata or Zea mays indurata

Provided that —
@) irregularity of shape and size of maize kernels shall not affect the grading thereof;
(ii) chipped or cracked maize kernels or pieces of maize kernels which are in a sound

condition and which appear in a sample of maize, but which do not pass through a
6.35 mm round-hole sieve, shall not be regarded as defective maize kernels under
these regulations.”

1.2 Foreign matter

The term “foreign matter” means all matter above the sieve other than maize, glass, stone, coal, dung or
metal.

1.3 Other colour

“Other colour maize kernels” in relation to-

(a) white maize, means maize kernels or pieces of maize kernels of which the endosperm as a result of
genetic (characteristics) composition have another colour than white, excluding pinked maize
kernels;

(b) yellow maize, means maize kernels or pieces of maize kernels of which the endopserm as a result
of genetic (characteristics) composition have another colour than yellow.

1.4 Total deviation

The term “total deviation” means the sum of defective kernels (above and below the 6.35 mm sieve), foreign
matter and other colour kernels.

1.5 Pinked kernels

The term “pinked maize kernels” means kernels and pieces of kernels of white maize of which the pericarp or
part thereof is shaded red or pink in colour.

The specification, according to the Grading Regulations for classes 1 to 3 of white maize is a maximum of
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12 %. No specification for yellow maize according to the Grading Regulations.
1.6. Fungal infection

Kernels which are mouldy (fungi infected) are reported as defective kernels according to the grading
regulations.

“Mouldy” means kernels and pieces of kernels that —

(a) are visibly infected by fungi and are characterised by black, blue, green, yellow or white fungi growth
anywhere on the kernel, or are characterised by fungi growth underneath the bran layer
of the kernel;

(b) are infected by ear-rot and are characterised by red, pink or brown discolorations. The kernel are
partially to completely infected.

For this survey all samples were also inspected for the visual symptoms of Diplodia and Fusarium cobrot and
reported separately.

Fusarium spp infections are localized on the cob with discoloured maize kernels, which become reddish (light
pink to lilac).

Diplodia maydis normally rots the entire maize cob and infected maize kernels are recognized by a light ash
colour to black colour that appears at the germ and can infest the whole kernel.

% Cobrot reported are the percentage maize kernels that are both Fusarium and Diplodia infected.

2. USA Grading

USA grading was determined in accordance with the method of the American Grading Regulations (United
States Department of Agriculture).

There are seven grades or standards in US grading, Grades nos. 1 to 5, sample grade and mixed grade. No.1 is
the most desirable followed by no. 2 down to sample grade and mixed grade.

Description of deviations relating to USA grading

2.1. Damaged kernels

Kernels and pieces of corn kernels that are badly ground-damaged, badly weather-damaged, diseased,
frost-damaged, germ-damaged, heat-damaged, insect-bored, mould-damaged, sprout-damaged or otherwise
materially damaged.

2.2. Heat damaged kernels

Kernels and pieces of kernels which are materially discolored by excessive respiration, with the dark
discoloration extending out of the germ through the sides and into the back of the kernel as well as kernels and
pieces of kernels which are puffed or swollen and materially discolored by external heat caused by artificial
drying methods.

2.3. Broken corn and foreign material

Broken corn is all matter that passes readily through a 12/64-inch (4.76 mm) round-hole sieve and over a 6/64-
inch (2.38 mm) round-hole sieve.

Foreign material is all matter that passes readily through a 2.38 mm round-hole sieve and all matter other than
corn that remains on top of the 4.76 mm round-hole sieve after sieving.

Broken corn and foreign material is all matter that passes readily through a 4.76 mm round-hole sieve and all
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matter other than corn that remains in the sieved sample.
2.4. Bushel weight

The specific mass (or grain density) of maize (expressed as hectolitre mass or bushel weight) is a quality
characteristic which is important to some maize consumers and is applied as a grading factor in the USA
grading regulations.

The Test weight per bushel apparatus is used to determine the approximate weight of a bushel of a particular
lot of grain.

Bushel weight was determined on the maize crop samples and the results converted to hectoliter mass by
multiplication with a factor of 1.2872.

2.5. Other colour

Maize samples are deemed to be mixed grade when maize kernels of another colour for white maize exceeds
2 % and for yellow maize exceeds 5 %.

3. Nutritional value

The fat, protein and starch contents are measured with the Infratec 1241 Whole Grain Analyzer. The
measurements are based on the fact that the constituents to be measured in the grain, absorb electromagnetic
radiation in the near-infrared region of the spectrum. Since the Infratec 1241 Grain Analyzer uses transmission
absorption, the test is done on intact maize kernels.

The Infratec 1241 Grain Analyzer (Near Infrared) (NIT) was calibrated against international chemical methods
for the determination of nutritional values.

The chemical methods used to establish a set of calibration samples were:

a) Fat: Petroleum ether extraction (Soxhlet) method (AACC 30-25, 1999)

b) Protein: Dumas (Leco) method (AACC 46-30,1999)

c¢) Starch: Hydrochloric Acid dissolution method (Polarimeter) In house method 019 (Zeiss Polarimeter
manual).

These sets of calibration samples were used to calibrate the Infratec 1241 Grain Analyzer (NIT) and results
were checked by analysing every tenth sample by means of the primary methods.

4. Physical characteristics

4.1 Hectolitre mass (See USA grading- Bushel weight)

Hectolitre mass means the mass in kilogram per hectolitre. The specific mass (or grain density) of maize
expressed as hectolitre mass is influenced by the following factors e.g cultivar, moisture content, foreign

matter, other grain and damaged kernels like insect damaged and immature kernels. (See USA grading- Bushel
weight).

4.2 Hundred (100) kernel mass - Industry accepted method 001

100 kernel mass is the weight in grams of one hundred whole maize kernels and provides a measure of grain
size and density.

4.3 Kernel size - Industry accepted method 017

Kernel size is important to the sophisticated starch manufacturing industry. Kernels that are too small hamper
the separation of kernel fractions in the wet milling process. The result is a lower starch yield. A mixture of
small and large kernels causes additional problems, as homogeneous steeping cannot be achieved. On the other
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hand, very large kernels can also cause problems since the ratio between volume and mass is unfavourable to
proper steeping.

The dry milling industry also prefers fairly larger maize kernels. However, uniform kernel size is of particular
importance to this industry, since too large kernels create problems especially when mixed with smaller
kernels.

Kernel size is less important to the animal feed manufacturing industry. Larger kernels are nevertheless
preferred, as small kernels are easily lost during the screening stage of processing. The determination of kernel
size comprises the sieving of a 100 g representative whole maize sample through both 8 mm and 10 mm round-
hole grading sieves, normally used in the seed industry.

4.4 Breakage susceptibility - Industry accepted method 007

Maize is normally cleaned before processing. In the cleaning process, broken kernels are removed together
with other impurities, causing losses. Broken kernels are further broken during handling, resulting in excesive
grain dust being generated. This creates the potential for dust explosions, health hazards, hygiene problems,
etc. Maize containing a high percentage of broken kernels is more prone to insect infection and is subject to
general deterioration.

In the modern dry milling industry, maize is cleaned first and then conditioned by dampening before the germ
is removed. Broken kernels cause many problems during these stages of processing. Broken kernels can also
lead to a lower extraction of the so-called high-quality products, like samp and maize grits. The presence of
many broken kernels cause problems with the fibre and fat content of maize products, for example the various
grades of maize meal, because the quantity of germ required to be returned to the milled endosperm cannot be
determined accurately.

In the wet milling process broken kernels steep more rapidly than whole kernels and by the time the whole
kernels have been sufficiently steeped, the broken kernels have been over-steeped, causing an ineffective
separation of protein and starch.

In the livestock feed industry breakability is not an important quality characteristic, except for dust and hygiene
reasons.

All samples were subjected to a breakage susceptibility test. After the sample of whole maize kernels was
propelled in a Stein Breakage tester for 4 minutes, the fraction below the 6.35 mm and 4.75 mm sieves was
collected and the percentage broken kernels < 6.35 mm and < 4.75 mm was determined.

4.5 Stress cracks - Industry accepted method 006

Stress cracks are determined by visual inspection of a certain amount of whole maize kernels examined on top
of a light box for small internal cracks in the endosperm. Some kernels may even have two or more internal
cracks. Any form of stress may cause internal cracks, for example rapid moisture loss in the field, during
harvest or during drying.

4.6 Milling index - Industry accepted method 015

Milling index is an indication of the milling abilities and milling quality of maize kernels where a higher
milling index means a higher extraction of the high-grade and most profitable products like samp, maize rice
and maize grits (degermed products) that are manufactured from the corneous part of the endosperm. The
milling index is an indication of the relative differences between samples tested. The milling index is measured
with the Infratec 1241 Grain Analyzer. The SAGL uses a calibration developed by the Grain Crops Institute
of the ARC.

4.7 Milling of maize on Roff maize mill - Industry accepted method 013
The Roff 150 Series maize mill is used to mill representative samples of 500 g. The mill should be pre-set

to the following specifications: Break 1 roll nip - 0.3 mm, Break 2 roll nip - 0.18 mm and Break 3 roll nip -
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0.08 mm. These settings are according to the specifications in the method developed by the ARC Grain Crops
Institute. Every mill has three separations, namely germ, grits and maize meal. The grits from Break 1 are
transferred to the Break 2 rolls and the grits from Break 2 are transferred to Break 3 rolls.

The following fractions are weighed and determined as percentage: Break 1 meal, Break 2 meal, Break 3
meal and Break 3 grits. Break 1, 2 and 3 germ and bran are combined and then weighed for determination of
Bran/Germ %. Break 3 grits are weighed for determination of % Grits. Break 1, 2 and 3 meal are weighed for
determination of % extraction total meal.

4.8 Whiteness index - Industry accepted method 004

Whiteness index of white maize meal was determined with the Hunterlab colorflex 45°/0°. Whiteness is
associated with a region or volume in colour space in which objects are recognized as white. The degree of
whiteness is measured by the degree of departure of the object from a perfect white. The higher the whiteness
index value, the whiter the sample.

Whiteness index was done on unsifted and sifted maize meal obtained from Break 2 and 3 of the Roff mill.
The sifted samples were sifted with a 300 um sieve and then mixed to contain 87 % of maize meal >300 um
and 13 % of maize meal <300 um.

5. Mycotoxin analyses

The pathogenic nature of certain species of fungi to plants has been observed virtually since the beginning of
agriculture. These plant pathogens can produce metabolites (mycotoxins) that show toxic effects when they
are ingested.

The SAGL uses ROSA (Rapid One Step Assay) Quantitative tests, which are lateral flow immuno asay tests,
together with the ROSA-M Reader for measuring the mycotoxin content. This methods are GIPSA approved

(GIPSA: Grain Inspection, Packers and Stockyards Administration (USA)). 90 of the 810 maize crop samples
were tested for Aflatoxin, Fumonisin, Deoxynivalenol, Zearalenone and Ochratoxin.

6. GMO (Genetically Modified Organisms)

90 samples of the 810 maize crop samples were tested for Bf (MON810) and RUR (NK603) Modified maize.
Quantitative analyses for MON810 maize were done using the procedure supplied with the Strategic Diagnostics
Incorporated GMO Bt maize test kit. Cry 1 Ab protein in corn is produced from a gene derived from Bacillus
thuringiensis (Bt). This method is a quantitative enzyme-linked immunosorbent assay (ELISA) test for the

determination of Bf modified corn in corn flour. Proprietary antibodies specific for Cry 1 Ab protein are used.

The GMO Soya test kit from Strategic Diagnostics Incorporated (SDI) were used to quantitatively determine
Roundup Ready (RUR). The procedure was adapted by SDI for maize.

7. Sampling Procedure
All the samples tested and received from the grain storers are drawn in the following way:

With each consignment at the silos a 10 kg grading sample is drawn for grading purposes according to the
Grading Regulations.

After the grading sample has been divided, 500 g of each of the 10 kg samples are transferred to a 50 kg bag
representing a certain class and grade. When this bag is full, it is divided and a 5 kg sample according to class

and grade per silo bin is sent to the SAGL.

A working sample is obtained by dividing the representative sample of the consignment according to ICC101/1
method.
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IMPORTED MAIZE QUALITY

Imported maize quality versus RSA crop quality

2007/2008
Country of origin Argentina Average RSA Crop Average
Class and grade yellow maize YM2 YM2
RSA Grading
Defective kernels above 6.35 mm sieve, % 2.6 25
Defective kernels below 6.35 mm sieve, % 8.4 4.2
Total defective kernels, % 11.0 6.7
Other colour maize kernels, % 0.0 0.4
Foreign matter, % 0.2 0.2
Combined deviation, % 11.2 7.3
Pinked maize kernels, % 9.9 0.0
Noxious seeds 0 0
Physical Factors
Hectolitre mass, kg/hl 76.0 75.0
100 Kernel mass, g 27.4 31.6
Stress cracks, % 36 8
Milling Index 95.2 92.7
Kernel Size
% on top 10 mm 3.4 15.8
% on top 8 mm 64.1 63.2
% through 8 mm 32.5 21.0
Breakage susceptibility, g
Below 6.35 mm sieve 4.5 3.6
Below 4.8 mm sieve 2.8 2.5
Nutritional Factors
Protein, % 8.9 8.4
Fat, % (db) 4.8 3.7
Starch, % (db) 72.4 72.0
Number of samples 5 27
Mycotoxins
Total Aflatoxin, ppb (ug/kg) [max. value] 0[0] 0[0]
Fumonisin, ppm (mg/kg) [max. value] 1.40 [1.40] 0.18 [0.36]
Deoxynivalenol, ppm (mg/kg) [max. value] <0.25 [<0.25] <0.25 [<0.25]
Ochratoxin, ppb (ug/kg) [max. value] 0[0] 0.5[1.00]
Zearalenone, ppm (mg/kg) [max. value] 0[0] 0 [0]
Number of samples 1 2
GMO
MON810, % Samples positive (> LOD of 0.15 %) 0 100
NK603 (Roundup Ready), % Samples positive 100 100
(> LOD of 0.25 %)
Number of samples 1 2
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Please take note:
The SAGL will be moving to a
new premisses on 1 June 2010.

Grain Building
Witherite Road
The Willows
0040
Polokwane
Rossouw offramp
: \___N4 witbank 7 ]
Z| csRr
Rubida Str
o |Z Lynnwood Rd Lynnwood Rd
Saﬁwu 5 Botter Klapper Rd Wilgers
Nusewy 2 Hospital
N1 =
=
Atterbury Rd
i i Grain Building
Menlyn
FROM JOHANNESBURG

[ [
A

Johannesburg

1 .Take the N1 to Polokwane

2. Take the Lynnwood Road offramp - turn right

3. Drive for 2.9 km and pass Safari Nusery on your right hand side
4. Turn right into Botter Klapper Road

5. Follow the road to the Grain Building entrance

FROM POLOKWANE
1. Take the N1 to Johannesburg
2. Take the N4 to Witbank in an easterly direction
3. Take the Rossouw offramp from the Witbank highway
4. Turn right into Rossouw street
5. Turn right into Rubida (Spar) follow the road up Rubida street
6. Turn left into Lynnwood Road
7. Turn right into Botter Klapper Road

8. Follow the road to the Grain Building entrance
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