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Old basis for cookie & cracker 

flour specifications

ÅProtein

ÅAsh

ÅMoisture

ÅMaybe, wet gluten

ÅThis type of flour specification possess an 

inherent fault; in that wheat of different 

sources (but with the same protein level) 

tend to behave differently.
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Blending Study No. 1 (2009)

ÅSugar Snap Cookie Test
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Ingredients Baker %

Flour 100

Castor Sugar 6.7

Powdered Sugar 44.5

Salt 0.3

Water 22.2

Shortening 30

Milk Solid Non Fat 3

Ammonium Bicarbonate 0.5

Sodium Bicarbonate 0.5



Dissolve 

castor 

sugar, salt 

& milk 

with water

Store 

solution 

in fridge 

for  1 

hour

Cream fat & 

powdered 

sugar together 

at low speed 

for 1 min

Scrape bowl 

& change to 

medium 

speed. Mix for 

another 1 min

At medium speed, 

add the cold 

solution into the 

fat mixture 

within 1 minute

Scrape bowl 

& continue 

mixing at 

medium speed 

for 3 minutes

Add in 

sifted 

flour & 

mix well 

for 1 min

Divide the mixture into 

6 equal dough balls. 

Arrange dough balls in  

vertical manner of 3 

rows x 2 columns

Sheet the dough balls to a 

thickness of 8mm and cut out 

Ø 6cm round dough pieces

Allow baked cookies to 

cool on wire rack for 20 

mins before packing

Scrape bowl 

& continue 

mixing for 

another 1 

minute

Bake cookies at 220°C 

(Top) & 210°C 

(Bottom) for 10 mins
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Type & Origin 

Of 

Flour Sample

U.S. WW

WesternWhite

U.S. SW 

Composite

Australia 

ASW

Commercial 

Sample

OVA 2009

811 - 820 Blend

Commercial 

Sample

Chemical Tests

Moisture (%) 12.70 12.50 12.00

Ash (%) 0.450 0.458 0.484

Protein (%, as is) 9.34 8.97 7.98

Protein (14% M.B.) 9.20 8.82 7.80

Wet Gluten (%, as is) 25.70 26.40 22.20

Wet Gluten

(14% M.B .)
25.26 23.57 21.82
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Type & Origin 

Of 

Flour Sample

U.S. Western 

White (WW)

U.S.SW

Composite

Australia

ASW

Commercial

Sample

OVA 2009

811 - 820 Blend

Commercial

Sample

Farinograph

Water Absorption

(%, as is)
57.9 55.9 67.0

Water Absorption

(14% MB)
57.04 54.94 65.48

Development Time (min) 1.0 1.0 1.5

Stability Time (min) 6.0 3.0 1.5

Breakdown Time (min) 7.0 3.5 3.0

Tolerance Index (BU) 35 95 60

Extensigraph (@135 min)

R, Resistance (BU) 430 220 350

E, Extensibility (cm) 1.28 1.69 1.99

R/E Ratio 336 130 176

Area (cm2) 86 66 168 6
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U.S. WW

Western White

U.S. SW 

Composite

Australia 

ASW



100% WW 100% SW 90% SW 10% ASW 80% SW 20% ASW

70% SW 30% ASW 60% SW 40% ASW 50% SW 50% ASW 40% SW 60% ASW

30% SW 70% ASW 20% SW 80% ASW 10% SW 90% ASW 100% ASW
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9.20 8.82 8.72 8.62 8.51 8.41 8.31 8.21 8.11 8.00 7.90 7.80
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Another change in specifications

ÅIn addition to protein, ash, moisture and 

wet gluten; alveograph parameters were 

added by the cookie and cracker 

manufacturers
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Kweon, Miklus, Slade, and Levine (2003)

11

Idealized Alveograph Profile



The common miller practiceé

Sample ASW WW

ASW1 (ASW 

with  550ppm  

Sternzyme 

LQ4020 protease 

enzyme)

ALVEOGRAPH

20 minutes rest time

P 113 56 62

L 23 51 46

CONFIGURATION RATIO (P/L) 4.81 1.11 1.35

TENACITY , W (10-4 joules) 118 101 104
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On further inspection, é.

Sample ASW WW
ASW1 (ASW with  550ppm  

Sternzyme LQ4020 protease 

enzyme)

45 minutes

P 98 54 49

L 35 50 42

CONFIGURATION RATIO (P/L) 2.84 1.09 1.17

TENACITY , W (10-4 joules) 139 98 74

90 minutes

P 96 49 32

L 31 50 39

CONFIGURATION RATIO (P/L) 3.10 0.98 0.82

TENACITY , W (10-4 joules) 120 91 39

135 minutes

P 91 49 29

L 31 56 32

CONFIGURATION RATIO (P/L) 2.99 0.89 0.90

TENACITY , W (10-4 joules) 115 96 31 13



on the extensigraph, é

Sample ASW WW
ASW1 (ASW with  

550ppm  Sternzyme 

LQ4020 protease enzyme)

45 minutes

R, resistance at 50 mm (BU) 288 224 82

E, extensibility, E (cm) 1.50 1.48 1.20

R/E Ratio 192 151.35 68.33

Area (cm2) 81.00 57.00 15.00

90 minutes

R, resistance at 50 mm (BU) 388 304 *

E, extensibility, E (cm) 1.48 1.29 *

R/E Ratio 262.16 235.66 *

Area (cm2) 104.00 63.00 *

135 minutes

R, resistance at 50 mm (BU) 362 324 *

E, extensibility, E (cm) 1.41 1.25 *

R/E Ratio 256.74 259.2 *

Area (cm2) 92.00 63.00 * 14



Why adjustments by millers  

with enzymes donôt work

Test or 

Products
Water available (Flour moisture + added water)

Assuming that the flour weight is 100g and flour moisture is 14%

Alveograph 14g + 51.96g (includes approximately 1.3g of salt)

Extensigraph 14g + 53g (includes approximately 2g of salt)

Cookie 14g + 23g (includes moisture from other  moisture bearing ingredients)

Cracker 14g + 28g (includes moisture from other  moisture bearing ingredients)

Wafer 14g + 130g (includes moisture from other  moisture bearing ingredients)
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Enzyme Activity Depends on Many 

Factors

LP17072002
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Blending Study No. 2 (2011)

ÅWe conducted a second set of test to 

confirm what we know and to add SRC 

data.

ÅNote: Data is courtesy of:

PT Indofood Sukses Makmur 

ïBogasari Flour Mills, Indonesia.
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Type & Origin 

Of 

Flour Sample

Australia 

ASW

U.S. SW 
ASW 1 

(with 250 ppm

AB Enzyme Veron W 

protease enzyme)

Commercial 

Sample

Commercial 

Sample

Commercial 

Sample

SRC Tests

SRC H2O 

(%, 14% mb)
71.16 101.94 74.04

SRC Sucrose 

(%, 14% mb)
107.60 56.04 115.61

SRC Na2CO3

(%, 14% mb)
102.50 76.26 102.06

SRC Lactic Acid 

(%, 14% mb)
126.25 96.65 122.85
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Type & Origin 

Of 

Flour Sample

Australia 

ASW

U.S. SW 
ASW 1 

(with 250 ppm

AB Enzyme Veron W 

protease enzyme)

Commercial 

Sample

Commercial 

Sample

Commercial 

Sample

Farinograph Tests

Far. Abs (14%mb) 59.60 53.40 61.80

Far.  Peak Time (min) 1.80 1.70 1.70

Far.  Stability (min) 3.40 3.30 3.60

MTI (BU) 47 61 53
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Type & Origin 

Of 

Flour Sample

Australia 

ASW

U.S. SW 
ASW 1 

(with 250 ppm

AB Enzyme Veron W 

protease enzyme)

Commercial 

Sample

Commercial 

Sample

Commercial 

Sample

Alveograph Tests- 20minutes restafter mixing

P (mm) - 20' 94.00 38.00 50.00

L (mm) - 20' 72.00 103.00 72.00

P/L Ratio - 20' 1.30 0.37 0.69

W (10-4 joules) - 20' 219.00 111.00 99.00
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On further inspection, é.

Sample
Australia 

ASW
U.S. SW 

ASW 1 

(with 250 ppm 

AB Enzyme Veron W protease 

enzyme)

45 minutes

P (mm) - 45 91.00 38.00 40.00

L (mm) - 45' 82.00 110.00 82.00

P/L Ratio - 45' 1.11 0.34 0.69

W (10-4 joules) - 45' 244.00 115.00 73.00

90 minutes

P (mm) - 90' 83.00 36.00 34.00

L (mm) - 90' 67.00 134.00 43.00

P/L Ratio - 90' 1.23 0.27 0.79

W (10-4 joules) - 90' 160.00 119.00 47.00

135 minutes

P (mm) - 135' 77.00 39.00 30.00

L (mm) - 135' 86.00 107.00 40.00

P/L Ratio -135' 0.89 0.36 0.76

W (10-4 joules) - 135' 210.00 123.00 33.00 21



on the extensigraph, é

Sample
Australia 

ASW
U.S. SW 

ASW 1 

(with 250 ppm 

AB Enzyme Veron W protease 

enzyme)

45 minutes

R, resistance at 50 mm (BU) 285 250 90

E, extensibility, E (mm) 143 145 105

R/E Ratio 1.99 1.72 0.857

Area (cm2) 74.9 64.7 15.1

90 minutes

R, resistance at 50 mm (BU) 320 320 *

E, extensibility, E (mm) 127 125 *

R/E Ratio 2.52 2.56

Area (cm2) 67.7 65.3 *

135 minutes

R, resistance at 50 mm (BU) 335 370 *

E, extensibility, E (mm) 127 118 *

R/E Ratio 2.63 3.136

Area (cm2) 69 63.9 * 22
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Why the cookie & cracker 

industry is moving towards SRC
Blend Ratio Moisture 

(%)
Water (%)

50% Sucrose 

(%)

5% Na2CO3 

(%)

5% Lactic 

Acid (%)

100% SWW 9.5 (1) 13.80 56.85 112.11 80.20 87.35

90% SWW 9.5 (1) - 10% SWW 9.5 (2) 13.70 59.39 112.17 77.75 88.72

80% SWW 9.5 (1) - 20% SWW 9.5 (2) 13.70 58.13 106.20 76.99 89.10

70% SWW 9.5 (1) - 30% SWW 9.5 (2) 13.30 57.89 111.68 77.89 89.46

60% SWW 9.5 (1) - 40% SWW 9.5 (2) 13.10 54.22 110.21 77.99 87.98

50% SWW 9.5 (1) - 50% SWW 9.5 (2) 13.70 58.36 107.73 77.98 90.36

40% SWW 9.5 (1) - 60% SWW 9.5 (2) 13.35 55.96 110.79 80.27 89.96

30% SWW 9.5 (1) - 70% SWW 9.5 (2) 13.30 58.85 110.13 79.19 89.80

20% SWW 9.5 (1) - 80% SWW 9.5 (2) 13.00 58.90 108.48 75.14 92.56

10% SWW 9.5 (1) - 90% SWW 9.5 (2) 13.10 57.99 107.75 76.98 90.54

100% SWW 9.5 (2) 13.00 55.77 105.10 74.92 90.56
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SRC for other SW shipment
Blend Ratio Moisture 

(%)
Water (%)

50% Sucrose 

(%)

5% Na2CO3 

(%)

5% Lactic 

Acid (%)

100% SWW 9.5 (1) 13.80 58.11 108.95 80.22 87.47

90% SWW 9.5 (1) - 10% SWW 11 13.70 59.18 106.95 77.14 85.95

80% SWW 9.5 (1) - 20% SWW 11 13.60 58.09 106.89 77.42 86.66

70% SWW 9.5 (1) - 30% SWW 11 13.70 57.27 107.40 78.09 89.52

60% SWW 9.5 (1) - 40% SWW 11 13.50 58.13 105.86 76.94 87.51

50% SWW 9.5 (1) - 50% SWW 11 13.40 58.69 109.93 80.03 89.60

40% SWW 9.5 (1) - 60% SWW 11 13.20 57.81 107.80 76.66 86.89

30% SWW 9.5 (1) - 70% SWW 11 13.70 58.55 109.29 78.39 87.15

20% SWW 9.5 (1) - 80% SWW 11 13.60 57.42 105.09 75.96 84.52

10% SWW 9.5 (1) - 90% SWW 11 13.40 58.04 106.14 78.21 87.88

100% SWW 11 13.00 57.37 108.57 74.29 87.07
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SRC for SW in blends with ASW

Blend Ratio Moisture 

(%)
Water (%)

50% Sucrose 

(%)

5% Na2CO3 

(%)

5% Lactic 

Acid (%)

100% SWW 9.5 (1) 13.80 58.10 107.16 77.83 85.37

90% SWW 9.5 (1) - 10% ASW (1) 13.80 58.06 107.21 78.58 90.00

80% SWW 9.5 (1) - 20% ASW (1) 13.80 59.48 112.88 83.84 93.59

70% SWW 9.5 (1) - 30% ASW (1) 14.00 61.53 114.93 86.21 98.70

60% SWW 9.5 (1) - 40% ASW (1) 14.00 62.73 115.04 88.22 102.61

50% SWW 9.5 (1) - 50% ASW (1) 13.80 63.82 119.26 91.90 106.23

40% SWW 9.5 (1) - 60% ASW (1) 13.50 64.48 118.30 92.25 106.65

30% SWW 9.5 (1) - 70% ASW (1) 13.30 65.54 117.20 94.73 110.94

20% SWW 9.5 (1) - 80% ASW (1) 13.70 67.89 120.56 98.13 116.40

10% SWW 9.5 (1) - 90% ASW (1) 13.60 68.39 120.53 100.32 121.46

100% ASW (1) 13.70 70.24 120.62 104.03 126.60
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More SRC for SW in blends with ASW
Blend Ratio Moisture 

(%)
Water (%)

50% Sucrose 

(%)

5% Na2CO3 

(%)

5% Lactic 

Acid (%)

100% SWW 11 13.00 56.35 108.50 75.27 88.39

90% SWW 11 - 10% ASW (2) 13.60 58.81 109.72 77.43 93.11

80% SWW 11 - 20% ASW (2) 13.70 58.94 110.30 78.30 95.57

70% SWW 11 - 30% ASW (2) 13.10 59.29 110.39 80.23 98.62

60% SWW 11 - 40% ASW (2) 13.00 59.46 109.24 80.31 103.60

50% SWW 11 - 50% ASW (2) 13.30 62.00 112.82 84.51 110.99

40% SWW 11 - 60% ASW (2) 13.40 62.35 114.83 85.54 114.77

30% SWW 11 - 70% ASW (2) 13.50 63.57 114.70 85.52 118.60

20% SWW 11 - 80% ASW (2) 13.20 63.39 114.19 86.15 121.00

10% SWW 11 - 90% ASW (2) 13.60 65.43 118.14 89.92 126.63

100% ASW (2) 13.70 66.64 128.12 90.39 131.92
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Remember this Link Functional Components to Flour 

Specifications?

Gluten

Pentosans

Starch

Native

Damaged

Moisture

Protein

Ash

Acid viscosity 

P 

L 

W 

But,  Protein                       Gluten vs. Non gluten

Gliadins vs. Glutenins

Pentosans ̧ Ash

Alveograph

Kweon, Miklus, Slade, and Levine (2003)

<WHC ïSRC water

g H2O / g dry matter>

<2.8>

<10>

<0.3 ï0.45>

<1.5 - 10>

<2.8> <negligible>

<film formers> <network formers>

So, what is SRC?
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SRC Standard Diagnostic Solvents

Damaged Starch

5% Sodium

Carbonate

Deionized 

Water

Reference

5% 

Lactic Acid

Glutenins

50%

Sucrose

Pentosans

Slides courtesy of Wheat Marketing Center 30



SRC Procedure
(AACC Method 56-11)

Selective Solvation

Centrifugation

Drainage

5 g Flour 

25 g Solvent

20 min Solvation

1000 g (Gravity)

15 minutes

Overturn 180o

angle for 10 

minutes

Solvent

31Slides courtesy of Wheat Marketing Center



SRC Procedure

Selective Solvation

Weigh 5 g of flour

Weigh 25 g of each solvent: Water, 50% Sucrose, 
5% Sodium Carbonate and 5% Lactic Acid 

32Slides courtesy of Wheat Marketing Center



Start the timer

Pour the solvent into the flour samples

Shake the mixture well

Flour

Solvent

SRC Procedure

33Slides courtesy of Wheat Marketing Center



SRC Procedure
Shake the mixture every 5 minutes

Shake the mixture for 5 times

Each time, shake the mixture for 5 

seconds

34Slides courtesy of Wheat Marketing Center



SRC Procedure

Place the samples into 

the Centrifuge

Centrifuge the samples 

for 15 minutes at 1000 g

Centrifugation

Solid Residue 35Slides courtesy of Wheat Marketing Center



SRC Procedure

Decant supernatant

Overturn tubes to drain off 

excessive solvent for 10 minutes

Cap tubes before weighing

Drainage

36Slides courtesy of Wheat Marketing Center



SRC Procedure

Weigh the drained samples

Calculate the weight gain - SRC is the weight of 

solvent held by flour after centrifugation

Report:

SRC Water

SRC Sucrose

SRC Lactic Acid

SRC Sodium Carbonate

)% SRC =
Gel weight

Flour weight
X[ (

86

100 - % flour moisture
-1] X 100

37Slides courtesy of Wheat Marketing Center



Significance of SRC Test Solvents (1)

When the flour blends are made from mill streams 

of the SAME WHEAT SOURCE, Water Holding 

Capacity alone can be predictive of rheology and 

baking performance

When the flour blends are made from flours of 

DIFFERENT WHEAT SOURCES, all diagnostic 

solvents must be compared by the Swelling Test 

assays
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Significance of SRC Test Solvents (2)

Sucroseis the most predictive solvent for 
measuring pentosanvariations in flours

Sodium carbonate is the most predictive 
solvent for measuring flours with variable 
amounts of damaged starch
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Significance of SRC Test Solvents (3)

Lactic acid is the most predictive solvent for 
measuring  variable gluten quality due to 
differences in the glutenin elastic proteins

Damaged starch and the water-extractable 
pentosans are detrimental to cookie and 
cracker baking; but they are beneficial to 
bread baking, because of their high water 
absorbing ability
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Flour Functionality = PATTERN of SRC Values

SRC Behavior Patterns

Serve as a fingerprint

Predict end-product performance

Recommend to satisfy end-use requirements
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