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editorial
v

Harvest 2009:
[arge volume and quality
suitable for all needs

harvested this year, the sector can confirm its position as a major
supplier on international markets.
The quality of the wheat is high: over half of the soft wheat is of superior quality (classes € and 1), and 70%
has a protein content over 11%. These wheats, with a high specific weight, satisfactory baking strength and
good breadmaking behaviour, will meet the requirements of millers; the other wheats will be well suited for
animal feed.

High specific weight

The specific weight is high, with a national average of 77.1kg/
hl. Over 70% of the harvest is above the commercial threshold
of 76kg/hl.

With an average of 13.5%, the water content is perfectly
adequate for storing the grains in good conditions. 2009 is

an average year in terms of proteins, with an 11.3% content
nationally, slightly down on 2008. However, 70% of the
production is above the 11% threshold.

The weather towards the end of the harvest will have had

little effect on the Hagberg values, most of which remain high:

almost all of the French yield recorded Hagberg values of over
220 seconds.

The French cereal sector has been concentrating on providing
quality for many years now.

92% of sown land is used for bread wheats resulting from
stringent variety selection procedures for increasingly
diversified markets.

20 million tonnes of top-of-the-range wheats

Around 1 million tonnes are very high quality E class soft
wheats, and 19 million tonnes are class 1, which means the
quality is very good - in short, 20 million tonnes of top-of-the-
range wheat. In addition to this, there are 14 million tonnes of
class 2 good international quality wheats.

The 2009 harvest produced a total volume of 3.5 million
tonnes of class 3 wheats which will be taken up by animal feed
manufacturers,

Thanks to the complete range of harvested wheats, this
harvest will enable all our customers' requirements to be met,
on the domestic European market and for export to third
countries.

million tonnes
of soft wheat
harvested in 2009
including...

]

20 million tonnes
of top-of-the-range
wheat
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classification

20 MILLION TONNES OF TOP-OF-THE-RANGE WHEATS. France harvested 37.5 million tonnes in
20009. This harvest is of satisfactory quality with 20 million tonnes of top-of-the-range wheats: 2% of the
wheats are in the exceptional class, €, and 50% in class 1. 38% are in class 2.

millions of tonnes

20 . National breakdown, 2008
19 l National breakdown, 2009
18
16

14 14Mt 14Mt

12
10

Source: FranceAgriMer/Collection points survey 2009

o NN B

CLASSIFICATION TABLE

Classes Proteins : (W) Baking strength : Hagberg : 2009 breakdown
€ >12% >250 >220 2%
1 11-125% 160-250 >220 50%
2 105-11.5% according to contract specifications >180 38%
3 <10.5% not specified not specified 10%

Proteins: (N x 5.7)% M.S.
W: 10-4 joules/g
Hagberg value, seconds
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characteristics
AV

Average protein
contentof 11.3%

* In 2008, the average protein content was 11.3%, which is slightly
lower than that recorded in 2008. The protein content shows a more
uniform distribution around the mean than in 2008. In all, protein
content is above 11% for 70% of wheats.
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\Very good
specific weights

* The average specific weight for the 2009 harvest is
77.1kg/hl, slightly down on 2008, but still at a very good
level. Regional averages range between 73.9 and 81.1kg/hl.
32% of wheats are above 78kg/hl.

< 76 kg/hl
® 75 kg/hl - 76.9 kg/hl
. @7 kg/hl - 77.9 kg/hl
O the French harvest s @ > 75 kg/hi
/O abO\/e the CommerOa' Source: FranceAgriMer /
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Very high Hagberg falling &
number "

35
* The 2009 recorded very high Hagberg values, showing the absence of 30 8%
germination. Almost all the harvest was in excess of 220 seconds. A small -
amount, some 3% of the soft wheat harvested, recorded Hagberg values 25
20
of less than 220 seconds. 16%
l Hagberg 15
falling index 10
Source: FranceAgriMer / > 3%
Collection points survey 2009 0 -
<220s 220- 300- >350s

299s 349s

Adequate water content

e With a national average of 13.5% - slightly better than in 2008
- the grains have a water content which is perfectly adequate for
satisfactory storage. Water content was in excess of 14% in only
3 out of 20 regions, located mainly in the north, with @ maximum
of 14.3%.

‘ , % water content: the national
' average for the 2009 harvest

®<13%

® 13%-13.4%

® 135%-13.9%
>14%

Source: FranceAgriMer /
Collection points survey 2009

The analyses of water content, specific weight and Hagberg falling index conducted by the

FranceAgriMer laboratory are covered by Cofrac accreditation no. 1-2112. {nf"n‘ ACCREDITATION
No. 1-2112
AVAILABLE AT

WWW.COFRAC.FR

ESSAIS
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Uiversity of varieties

* Breadmaking wheats cover 92% of sown areas with 78% superior
and improver breadmaking wheats. Wheats for other purposes,
mainly for fodder, but also for biscuits, account for 8% of the
national surface area. Nine of the top ten varieties cultivated are
superior breadmaking wheats. Varietal choice is becoming even more
diversified: the top ten varieties grown cover 46.5% of surface areas
in 2009 compared to 50% in 2008.

9 E O/ of surface area is dedicated
The five most cultivated varieties O to breadmaking wheats

%

30
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15
Apache
10 Caphorn
Premio
5 Sankara
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Source : FranceAgrimer / Variety breakdown survey 2009

Breadmaking wheats predominate

1% 10% 1% 12% 13% 13% 14%

2002 2003 2004 2005 2006 2007 2008 2009

. wheats for other uses
breadmaking wheats
superior and improver breadmaking wheats

Source : FranceAgrimer / Variety breakdown survey 2009
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Top 8 varieties by region

% of surfaces surveyed in 2009

Source: FranceAgriMer / Variety breakdown survey 2009

Centre

690 500 ha*

11.4
10.6
9.0
6.3
4.2
3.8
3.7
3.6

Apache
Caphorn
Premio
Mercato
Instinct
Alixan
Campero
Mendel

Brittany

304 000 ha*

10.8
7.2
6.3
5.9
5.7
5.4
4.8
3.8

Paledor
Sankara
Caphorn
Limes
Toisondor
Sponsor
Koreli
Premio

departements
. surveyed

departements
not surveyed

Pays de la Loire N

Greater Paris

245 000 ha*
Caphorn 125
Apache 11.1
U.Normandy  Mercato 108
L. Normandy 255 400 ha* Premio 75
170 000 ha* Tiémie 75 cankaa 58
Sponsor 109~ Bermude 69 Toisondor 4.4
Sankara__ 8.9 PR22R20 6.7 Alixan 41
Alixan 8.1 Dinosor 65 Bermude 4.1
Toisondor 6.4 Alixan 58
Premio 47  Sankara 5./
PR22R28 4.1 Toisondor 4.5
Bermude 3.9 Premio 38
Paledor

378 900 ha*

Caphorn
Apache

Premio

Isengrain

Mende

Mercato
Soissons

Paledo

PR22R58 7.6

8.9
8.6
7.8
6.9
| 6.3
6.2
3.5
r 3.1

Poitou-C.

375000 ha*

13.8
11.1

Caphorn
Apache

7.4
6.9
5.6
5.4
3.5

Premio
Mercato
Euclide
Isengrain
Cézanne

Aquitaine
79 300 ha*
he 315

Apac

Kalango

9.2

Aubusson 9.1
2R58 7.1

PR 2

Paledor

6.3

§e

Limousin
21500 ha*

Solla

rio 4.9

Apache

16.5

CCB Ingenio 4.0

Soissons

15.9

Garci

a 3.6

ARVALIS - Institut du végétal ranking
. improver and hard wheats

[ | superior breadmaking wheats

[ | breadmaking wheats
. wheats for other uses

Attlass

10.3

Camp Rémy 6.8
Caphorn
Isengrain

6.1
49
3.5
2.8

»

Midi-Pyrénées

189 300 ha*

Apache  20.6
Aubusson 11.3
Quality 8.6
Soissons 7.2
PR22R58 6.7
CCB Ingenio 4.6
Kalango 3.7
Paledor 3.6

* Estimated surface areas for wheat in the départements surveyed / SSP - August 2009

Languedoc-R.

Nord Pas-de-C.

289 200 ha* Picardy
Premio 12.1 523500 ha*
Bermude 11.1 Bermude 10.7
Istabrag  10.0 Sankara 9.9
Perfector 5.0 Premio 7.2
Toisondor 5.0 Apache 5.2
Koreli 4.2 Rosario 5.0
Selekt 3.9 Perfector 5.0
Einstein 3.6 Koreli 4.5

Auvergne

101 700 ha*

Apache 40.8
Soissons  11.1
Alixan 9.8
Isengrain 4.0
Caphorn 3.1
Orvantis 2.5
Courtot 1.9
Premio 1.5

4200 ha*

Soissons 21.0
Rodrigo 135
Galibier  13.4
Apache 10.8
Accor 6.1
Arlequin 5.4
PR22R18 5.2
Autan 3.7

N

Toisondor 3.8

S

Aubusson 5.7
Caphorn 4.9
Exelcior 3.6
\ Azimut 3.3

Champagne-A.
400 600 ha*
Caphorn  10.1
Apache 9.3
Dinosor 7.6
Rosario 7.0
Sankara 6.3
Samurai 4.9

Premio
Koreli

Alsace

46 300 ha*
Apache  32.3
Mercato  15.6

Altigo 10.6
Soissons 5.6
Arlequin 5.0
Premio 4.6
Alixan 4.2
Mendel 33

Lorraine

217 500 ha*

Sankara 23.5

Apache 20.8
Dinosor  10.1
Caphorn 9.4
Koreli 55
Mercato 4.6
Premio 3.2
Toisondor 2.9
Franche-C.
37 200 ha*

Apache  33.6

Orvantis 8.5
Premio 8.4

Isengrain 7.1

Burgundy
318 700 ha*
Apache  20.5
Caphorn 12.6

Premio 7.5
Mercato 6.5
Soissons 6.2
Aubusson 5.8
Alixan 4.4
Orvantis 3.2

Rhone-Alpes

PACA 78 100 ha*

3700 ha* Aubusson 25.2
Soissons  29.6 Apache 149
Esperia  15.6 Caphorn 8.7
Isidor 10.0 Soissons 6.6
Aubusson 5.2 Epidoc 4.9
Apache 5.0 PR22R58 4.2
Palladio 4.5 Premio 4.0
PR22R18 4.1 Lona 3.2

FlorenceA. 28
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technological quality
\4

Sreadmaking varieties from the 2009 harvest

* The survey dealt with wheats sampled on the farm at the time of harvest. The scope of the survey covers 53 départements grouped into
17 regions representing 94% of the national surface area for soft wheat. The technological criteria are measured for varieties of breadmaking
wheats. Regional varietal mixtures consist of at least 4 elementary samples for which the varietal identity was monitored.
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CENTRE SOUTH 18.4 57 114 34 353 246 70 190 215 066 567 544 35 589 1669 275
AUVERGNE 103 56 112 33 394 218 92 175 168 139 552 547 15 599 1675 277
NORMANDY 28.8 63 104 31 382 188 98 176 156 184 532 554 20 589 1523 258
ALSACE 15.0 48 110 31 348 216 78 158 198 076 517 533 20 567 1646 241
AQUITAINE 228 59 111 27 385 221 8 155 219 053 520 528 30 571 1531 274
AUVERGNE 45.8 55 117 30 377 24.9 62 168 224 0.53 519 539 7.0 56.9 1531 210
BURGUNDY/FR-C.  77.8 53 118 34 324 250 73 168 223 056 504 549 45 563 1690 260
CENTRE NORTH 417 45 114 32 389 239 59 153 223 049 527 527 50 571 1666 226
CENTRE SOUTH 40.6 46 113 30 357 233 66 166 22.7 0.50 523 531 4.0 57.1 1629 249
CHAMPAGNE-A. 37.4 45 111 31 323 221 64 146 215 055 508 535 40 561 1643 250
GREATER PARIS 27.2 47 118 34 352 251 65 197 240 048 546 538 60 570 1568 241
LORRAINE 45.2 45 114 34 310 229 75 151 23.8 0.39 520 530 4.5 57.0 1623 244
MIDI-PYRENEES 390 57 109 26397 215 80 151 221 051 512 516 45 565 1605 266
PAYSDELALOIRE 325 53 113 31 383 217 8 172 204 076 502 . . 560 1589 266
PICARDY 27.4 47 105 30 366 215 92 166 23.0 0.48 526 514 4.0 56.1 1588 249
POITOU-CHARENTES  42.3 64 114 31 377 228 73 196 212 076 508 557 75 579 1496 251
RHONE-ALPES 118 57 112 26 356 229 62 158 230 049 486 531 65 579 1531 213
AQUITAINE 6.6 60 10.0 24 411 179 89 138 214 054 483 . . 567 1641 257
MIDI-PYRENEES 213 61 119 31 398 237 58 168 257 036 490 522 75 569 1544 191
RHONE-ALPES 19.8 68 10.8 29 349 21.3 79 181 21.6 0.70 478 544 6.0 57.7 1780 249
NORD-PAS DE CALAIS 32.1 60 104 32 357 187 95 163 174 121 506 . . 577 1629 271
NORMANDY 24.4 59 99 30 252 170 97 150 174 108 524 515 15 571 1550 263
PICARDY 56.2 53 10.0 33 358 17.0 97 156 17.2 1.13 552 519 1.5 57.1 1714 270
BURGUNDY/FR-C.  42.0 59 120 47 272 215 97 228 194 109 565 577 25 589 1895 291
BRITTANY 19.2 53 1089 43 279 18.1 99 202 17.1 1.49 56.0 556 1.5 58.9 1728 274
CENTRE NORTH 46.1 58 116 45 356 215 97 228 178 142 599 57. 25 590 1918 281
CENTRE SOUTH 31.2 58 126 51 329 246 91 262 212 090 593 577 60 599 1960 293
CHAMPAGNE-A. 40.6 61 128 54 242 24.4 94 284 21.0 0.99 61.1 58.0 3.5 58.9 1980 285
GREATER PARIS 307 57 120 47 252 230 96 273 208 100 602 572 20 587 1771 261
LORRAINE 205 63 115 48 236 204 99 225 179 140 577 574 20 577 1753 273
PAYS DE LA LOIRE 337 62 117 41 365 21.2 96 237 17.4 1.64 58.1 57.2 2.0 60.7 1829 270
POITOU-CHARENTES  52.6 78 116 42 378 213 98 249 179 155 573 582 50 589 1850 28I
CHAMPAGNE-A. 303 50 114 38 377 21.2 87 162 19.8 0.76 53.5 . . 56.7 1755 280
NORMANDY 18.8 57 108 34 400 196 97 172 168 139 534 530 1.5 583 1543 264

POITOU-CHARENTES 21.3 79 108 28 379 213 83 184 203 087 481 572 80 605 1418 204
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Varieties/regions %°~° S SR M AR R R e S Q ¢ ¥ & ¥ S
CENTRE NORTH 15.0 65 147 65 383 31.6 86 353 22.8 0.86 670 578 11.5 . ) )
CENTRE NORTH 23.3 63 11.6 36 345 24.0 83 184 22.7 0.51 58.4 53.0 1.5 57.3 1694 279
isenGRAN |
CENTRE SOUTH 15.8 41 11.3 31 335 19.9 95 173 20.4 0.67 60.8 52.8 2.0 56.3 1676 275
PAYS DE LA LOIRE 26.1 48 10.6 26 361 18.2 97 157 18.6 0.83 59.3 524 1.5 56.5 1600 264
POITOU-CHARENTES  20.5 61 11.1 31 374 18.5 99 204 19.4 0.93 60.6 539 1.5 58.7 1648 280
CHAMPAGNE-A. 17.2 64 11.3 39 372 21.6 97 223 17.2 1.65 53.8 59.1 5.0 60.7 1629 271
PICARDY 23.7 64 11.2 37 376 22.3 94 210 17.7 1.44 53.4 ) ) 60.7 1623 268
CENTRE NORTH 20.5 52 11.9 38 385 24.7 69 181 239 0.47 524 53.8 2.0 58.0 1706 249
PAYS DE LA LOIRE 23.7 53 107 32 422 19.8 91 164 18.8 0.93 52.7 530 1.5 55.7 1714 275
ALSACE-LORRAINE 17.3 52 12.2 34 283 22.8 90 196 204 0.77 58.5 533 2.0 571 1781 272
BURGUNDY/FR.-C. 21.1 50 11.4 33 336 20.1 98 188 19.4 0.87 60.2 52.7 1.5 57.0 1835 288
CENTRE NORTH 34.0 53 116 33 350 21.7 95 179 184 0.99 613 532 2.5 57.0 1773 281
GREATER PARIS 26.5 52 11.9 33 330 22.0 93 200 204 0.77 60.9 52.5 2.5 57.7 1726 273
POITOU-CHARENTES 26.2 71 11.7 31 360 21.1 96 204 19.4 0.99 56.1 54.9 5.0 57.7 1570 272
PICARDY 26.2 61 10.7 31 361 22.7 74 158 17.9 1.06 50.2 539 2.0 579 1548 246
NORMANDY 18.0 65 1059 32 362 21.1 87 181 16.8 1.47 526 557 2.5 59.3 1531 253
MIDI-PYRENEES 12.7 52 11.7 30 358 21.3 95 167 23.5 0.42 56.2 51.0 7.0 56.9 1416 183
POITOU-CHARENTES 29.1 62 120 37 363 22.6 94 217 21.4 0.73 59.0 553 7.5 56.7 1485 227
REMIO- |
BURGUNDY/FR.-C. 26.9 62 121 32 343 23.8 83 181 17.0 1.34 57.7 55.9 4.0 58.7 1701 275
CENTRE NORTH 384 59 120 32 393 23.7 70 177 16.7 1.36 604 536 3.0 57.7 1694 276
CENTRE SOUTH 26.4 62 11.5 29 389 22.2 76 153 17.0 1.21 53.0 55.1 3.0 58.7 1705 264
GREATER PARIS 18.5 56 12.0 30 371 21.8 93 161 16.2 1.40 58.4 543 1.5 58.7 1589 269
NORD-PAS DE CALAIS 35.0 61 10.6 27 355 20.9 89 152 17.4 1.08 545 537 1.5 58.1 1563 262
PAYS DE LA LOIRE 29.5 66 11.0 28 357 20.0 89 150 15.3 1.66 53.9 54.4 1.5 57.9 1583 268
PICARDY 37.8 61 11.4 30 384 209 95 169 18.2 0.99 57.3 528 1.5 58.1 1655 271
POITOU-CHARENTES 28.2 82 115 30 389 21.4 87 173 16.4 1.54 52.7 56.0 5.0 59.4 1 600 267
CHAMPAGNE-A. 28.1 44 10.7 36 252 22.5 78 168 23.2 0.48 519 543 1.5 56.9 1734 254
PICARDY 26.3 59 113 35 318 24.5 69 176 22.5 0.56 515 545 3.5 56.7 1636 273
ROYSSAC
CENTRE SOUTH 17.0 51 11.3 33 370 24.6 53 147 20.5 0.67 46.7 55.6 2.5 57.4 1599 222
SANKARA
BRITTANY 21.9 48 10.9 36 408 21.0 86 161 24.4 0.38 534 504 2.0 57.1 1651 244
CHAMPAGNE-A. 25.2 57 121 38 361 26.5 56 155 24.1 0.41 48.9 53.7 4.0 56.9 1630 201
LORRAINE 51.0 58 11.6 40 379 244 62 166 25.4 0.35 51.4 524 1.5 56.7 1721 251
NORMANDY 30.1 62 108 34 390 21.2 83 142 23.0 0.41 514 508 1.5 56.1 1643 253
PICARDY 51.7 62 11.3 36 406 23.9 66 180 24.2 0.45 51.7 524 1.5 57.0 1709 275
AUVERGNE 149 62 126 37 379 24.8 95 270 22.8 0.69 633 555 9.0 58.9 1654 255
MIDI-PYRENEES 13.7 64 12.3 33 359 25.0 88 231 24.0 0.49 63.1 539 9.0 56.7 1578 242
TOISONDOR
NORMANDY 22.6 51 10.1 28 326 17.6 99 81 135 1.38 e 493 15 56.0 1536 271
* Analyses not conducted 'Hlfl'lu ACCREDITATION
* Varieties quoted on the “Varieties Recommended by the Miller” (VRM) list drawn up by the National Association of French Millers (ANMF). 2\%'1'_%3; AT
This list and that of the French Milling Industry breadmaking Wheats (BPMF) are available from the ANMF. WWW.COFRAC.FR

The protein content and Hagberg falling index, measured by the ARVALIS Analysis Centres, are covered by Cofrac accreditation no. 1-0741.

Sources: FranceAgriMer / ARVALIS - Institut du végétal ESSAIS
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behaviour

\Very good baking quality

* Due to the lower protein content, the baking strength (W) is slightly lower than in
2008. It remains however at a good level in terms of the national average. The results
of breadmaking tests are generally good and better than for last year. A certain degree
of heterogeneity may also be noted for certain somewhat elastic varieties. On kneading,
doughs have average hydration levels this year. They are fairly elastic on working,

which favours varieties with a tendency to be tenacious. The breads have an attractive
appearance, with good volumes and well-developed cut marks.

Focus on leading varieties

» Apache gets satisfactory overall total scores, but these are uneven from region to region. On kneading, the dough is not always
very smooth and sometimes sticks. It is supple and elastic when worked. The breads may be fairly flat, but the cut marks are usually
very clear. The volumes are average.

The breadmaking results for Caphorn, the second most cultivated variety in France, are excellent. The dough is perfectly hydrated
and behaves well on kneading. It proves to be quite balanced on working even though it sometimes lacks elasticity. The bread
results are very good, with a clear cut marks and well-risen volumes.

Premio, a rapidly-growing variety, also has very good results, in particular with good dough behaviour at all stages of the
breadmaking test. The breads are well developed with satisfactory volumes.

The top three varieties - Apache, Caphorn and Premio, which are perfectly complementary this year - will constitute a basis for very
good quality.The diversity of profiles and level of quality of French varieties will enable our different markets to be supplied with
mixes with high technological value.

Animal Teed

 Each vyear, cattle feed manufacturers incorporate 5 - 6 million tonnes of wheat in their formulas. To enable them to have a better
appraisal of national supply, the definition of classes has been transposed by calculating the protein content using the multiplier
coefficient (N x 6.25) usually used for animal feed. In addition, class 3 has been subdivided into three differentiated classes
according to protein content. For 2009, the majority of class 3 wheats are class 3-2, the intermediate class in terms of protein
content,

BREAKDOWN ACCORDING TO THE CLASSIFICATION TABLE FOR ANIMAL FEED

Classes Proteins : Baking strength (w) : Hagberg : Breakdown

N x 5.7 Nx6.25 2009
E >12% 213.2%é 2250% 32205 2%
1 11-125% 12.1-137%% 160—250% zzzoé 50%
2 105-11.5% 115-12.6% according to contract specifications >180 38%
3-1 >105% >11.5% not specified not specified 1%
3-2 96-105% 105-11.5% not specified not specified 8%
33 <96% <T05% not specified | ot specified : 1%

-| O/ Quality of French soft wheats > 2009 harvest. © FranceAgriMer 2009 / ARVALIS - Institut du végétal.



A two-fold survey

Two distinct complementary surveys were conducted by FranceAgriMer and ARVALIS, Institut du
végétal, with the support of Intercéreales, the National Association of the French Milling Industry
(Association Nationale de la Meunerie Francaise - ANMF) and the National Multi-Profession Group
for Seeds and Plants (Groupement National Interprofessionnel des Semences - GNIS).

o \/arietal survey in the field

A postal survey conducted by FranceAgriMer
with 35,000 farmers, selected at random from
67 départements in May to July 2009, was
used to establish the breakdown of varieties by
department and region. On the basis of this in-
formation, a draw was used to select a represen-
tative group of farmers from whose crops some
1300 samples of pure varieties were taken at
harvest time by the regional FranceAgriMer dele-
gations. Regional varietal mixes were then formed
by the ARVALIS Analysis Centres using at least
4 elementary samples for which the varietal iden-
tity was monitored by PCR (Pr NF [French stan-
dard] V03-045). The varietal mixes were then
analysed by the ARVALIS Analysis Centres and
Chopin Technologies laboratory.

o Collection point survey

The network for the collection point survey com-
prises 200 silos belonging to cooperatives and tra-
ders. During harvest time, some 600 samples were
taken from the silo entrances by FranceAgriMer
staff and shipped to the company laboratory for
analysis.

These samples represent the categories esta-
blished by each of the approved collection points.

Analytical methods

* Protein content

This measurement was taken on whole grains
using near infrared spectroscopy. For human food,
the protein content was calculated using a coeffi-
cient of 5.7 and refers to dry matter (DM). The coef-
ficient used for animal feed is 6.25.

¢ Mass per hectolitre or specific weight
(NFV03-719)

This is calculated on the basis of the mass of a litre
of grains and is expressed in kg/hl of the matter ‘asis’
¢ Hagberg-Perten Falling Number

(NF EN ISO 3093)

This is an indirect measurement of the level of al-
pha-amylase activity, which may become excessive

due to the presence of grains which have germina-
ted or are in the process of germination. The falling
number is expressed in seconds. It corresponds to
the length of time required for a stylet to reach the
bottom of a tube containing a mixture of milled
wheat and water immersed in a boiling water bath.
A short time indicates high amylase activity and
damaged quality.

* Water content (NF V 03-707)

This is equal to the loss of mass following steaming
of the products at a temperature of 130-133 °C
and is expressed as a %.

¢ Hardness index (AACC 3970.A)

Hardness, or the cohesion state of the grain, is mea-
sured by near infrared reflectance spectrometry
using the calibration in force in the USA. The va-
rious categories of hardness (extra-soft, soft, me-
dium-soft, medium-hard, hard and extra-hard) are
expressed by an index on a continuous scale gra-
duated from O to 100. It is generally accepted that
index 25 corresponds to the average value for soft
wheats and index 75 corresponds to hard wheats.
e Zeleny index (NF ISO 5529)

This gives an overall indication of protein quantity
and quality by measuring the height of the deposit,
inml, obtained after agitation and sedimentation of
a preparation of flour suspended in a reagent com-
posed of lactic acid, isopropyl alcohol and a dyeing
agent.

* Moist gluten content and gluten index (ICC
155)

These values are used to assess the following;

- the quantity of gluten extracted after mechani-
cal kneading and washing of a mixture of ground
wheat and salt water,

- the viscoelastic quality of the gluten by centrifu-
gation through a sieve. The higher the index, the
more tenacious the gluten.

¢ Measurement of the water absorption rate of
flours and the rheological characteristics of the
dough during kneading using Mixolab® (Pr NF
VV03-765)

The principle of the Mixolab consists of measuring
the torque exerted by the dough between two

baffles turning in opposite directions. This mea-
surement of the consistency of the dough makes
it possible to evaluate the absorption strength of
flours as well as their behaviour during kneading,
Four main parameters are estimated. hydration,
development time, stability and weakening. Hydra-
tion, or water absorption, expressed as a % of flour
with 14% water content, indicates the amount of
water to be added to a flour to make a dough of
a given consistency (1.1 Nm). The development
time, expressed in minutes, provides information
about how long it takes to transform the flour into
dough from the outset to its optimal development
stage. Stability, expressed in minutes, gives the
time during which the consistency developed does
not change. Weakening, expressed in Nm, measu-
red at the end of the development stage, indicates
the loss of consistency of the dough after a given
period of kneading.

¢ The Chopin alveograph test

(NF ENISO 27971)

The alveograph test is performed on flour from a
test mill. Measurement takes place by recording the
rheological behaviour of a disk of dough subjected
to deformation in the form of a bubble. Four main
parameters are assessed: W, G, P .and P/L. W is the
work of deformation of this dough which gives a
good indication of baking strength. G, or the rising
index, expresses the elasticity of the dough. P re-
fers to the tenacity of the dough. The P/L ratio indi-
cates the balance between tenacity and elasticity.
Finally, the "ie" parameter expresses the elasticity
of the dough.

* French breadmaking test (NF V03-716)

The breadmaking test is performed using flour from
a test mill. Water, yeast, salt, ascorbic acid (20mg/
kg) and sometimes malt are added to the flour. The
quantity of water added to the flour is determined
by the baker according to the consistency of the
dough and is expressed in relation to flour with
15% water content. Breadmaking quality is as-
sessed at each stage of the breadmaking process
resulting in a final score out of 300. This sums up
30 interim scores awarded by the baker throughout
the entire breadmaking process, from kneading
through to observation of the baked bread and
dough and measurement of the volume. A bread-
making score below 200 means that the wheat is
not very suitable for French breadmaking, while on
the other hand a score above 250 indicates good
breadmaking quality wheat
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