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Flour color 

1-1  Introduction: 

BrightnessYellowness

2 -1         (9-10-11-12-13-15) 

factors affecting flour color measurement: 
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 طبيعة القمح ونوعيته:1-2-1 

  

  

  

  

 
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R1R2(R3

3B3A3D
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2-2-1

2-4



 لون الدقيق                                 الفصل الأول                           

8 
 

70-82

(1)

1 

72 1 - 1.5 

752 – 4.5 

80 5 – 7.5 

85 8 – 12.5

3-2-1
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3-1 importance of flour color 

measurement

 

  

 

4 -1 methods of flour color 

measurement
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AACC(14-10)

Satake color)). 

Minolta
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The color 

1-2Introduction

2-2Color defining) :) (8-9-12-15) 
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3-2Color measurement importance): 

(10-12-15) 

  

  

 

 

  

  

 

4-2 factors affecting 

color measurement
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1-4-2(1-3-8-13-15)

380-750nm

2

 λ 

(nm) 

(480 > λ > 380) 

(560 > λ > 480) 

(590 > λ > 560) 

(630 > λ > 590) 

(750 > λ > 630) 

1
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(CIE



 الـلـــــــــون                اني                                         ـالفصل الث
 

11 
 

 AT=2854 K

 

 BT=4870 K 

 C

T=6740 KUV2 

 

2CIE
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2-4-21-4-8-15

- transmission 

 

- absorption 

3
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- scattering 

 

- (refraction) 

- 

GlossHaze

TurbidityFluorescence 
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 3-4-2(12-15)

 (Whiteness

(Redness (Greenness

CIE

 2°: 

CIE1931

2°

2 15mm45cm



 الـلـــــــــون                اني                                         ـالفصل الث
 

12 
 

 10° 

2°

1964

2°10°

75mm45cm3

32°10°CIE

42°10°
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42°10°

10°2°

 4-4-2 
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45°/0°45°0°

0°/45°0°45°

5

 d/8°   

diffuse

8°

SCE Specular 

component included

SCE Specular component excluded

5
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(˚d/ 8)هندسة الكرة 

سبكتروفوتومترسبكتروفوتومتر

س
عك

سمن
قا
م

عينةعينة

مصدرمصدر

SCISCIالمنعكس متضمَنالمنعكس متضمَن

سبكتروفوتومترسبكتروفوتومتر

س
عك

من

س
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م

عينةعينة

مصدرمصدر

SCESCEالمنعكس مبعَدالمنعكس مبعَد
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5-4-2(4-8-15) 

-  

 

-  

 

5-2(1-6-8-15)

- Hue 

 

- Lightness

brightness

value
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- saturation 

muddy0

Chroma
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Color measurement methods 

1-3Introduction8-12

2-3

 subjective method)) 

  (subjective & objective methods.) 

 (objective methods) 
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1-2-3subjective method:)4-8-10-12-15)

6-10

R

GB

575

5354456
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 

2-2-3 (subjective & objective:)

 

70إلى  0.1
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إلى  400.1إلى 700.1إلى  0.1

3)

مم(152.4 -6.35   

304.8457.2

20

7(1)(2)

(3)(4)(5 )

(6)(7)(8)

(9)
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7 

Spectrophotometer

NCS1979

Chroma Cosmos 5000
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3-2-3(Objective Method

Kent JonesAgtron

Colorimeter, Spectrophotometer
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Color measurement systems 

1-4Introduction (2,4,8)

Newton ,

  James Maxwell  1859 

Trichromat

Ostwald Munsell

CIE1931

X,Y,Z

X,Y,Z

Hunter L,a,b1958

CIE1976

CIELAB
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2-4color vision theory 2,7))

1-2-4Trichromatic theory

 Thomas Young1802

Helmohltz1866

2-2-4 :Opponent type theory 

Hering1872
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3-41-2-3-6-8-12

:Maxwellنظام 1-3-4

 (9),

 (CIE)x,y,z.

9
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2-3-4munsell

munsell1905

:

Hue - Value - Chroma. 

 :(Hue) 

100

10RY

G BP

YRGYBG

PBRP10

 

 (:(value 

(0)(10

 

 (:(chroma 

 10-18 
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Gretag Macbeth

HV/C GY 6/10  2

(Hue)(Value)

(Chroma),  10الشكل) .)

10
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Value

3-3-4Ostwald

 Dominant wavelengthHue 

 PuritySaturation 

 LuminanceBrightness 

Hue

11

 

11
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cX%wY%bZ%

X+Y+Z=100

X,Y,Z

4-3-4CIE 1931

1931

Y x,y

CIE 193112

x,y,z X , Y , Z 
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12CIE 1931 

CIE 1931

 

 

Loci spectrum 

Purple

 

 E (equal power point)

(0.33,0.33)

AB
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 

CD,FG,HJ

T 

 Black body curve 

13

13CIE 1931
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X,Y,Z 

CIE1931

C

2º

CIE1931

 SPD 

 ZYX ,,

CIE 2º) 

  

 
λ

λλλ λ)( .x .R .Pk.X

 
λ

λλλ λ)( .y .R .Pk. Y

 
λ

λλλ λ)( .z .R .Pk. Z
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kY

Lightness

x =X/(X+Y+Z) 

y =Y/(X+Y+Z)

z =Z/(X+Y+Z)

14
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5-3-4Hunter L,a,b 

1958

(15)

 L0100 

 aaa

a = 0 

 bbb

b = 0 

15Hunter L,a,b 
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L,a,bX,Y,ZCIE

L =100* 

a =Ka 

=Kbb 

Xn ,Yn, ZnYn = 100

Xn Zn

KaKb

6-3-4CIE L*, a*, b* 1976

CIE 1931

1976

16)).
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16

1976

CIE L*, a*, b*

CIE L*, a*, b*

CIELAB17)
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(17L*,a*,b*

 L*

 

 a*

6060

 b*
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6060

 

 L*, a*, b* X,Y,Z

L* = 116( ) -16

a* = 500 [  – ( ]

b* = 200 [(   – ( ]

CIE L*,a*,b* 

h° , hue angle

C*,  Chroma , Saturation(17

C*, h b*   a *

h°= tan ­¹ (b*/a*)C*=[(b*)²+(a*)²]½

CIE197610°D65

CUV
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Flour color measurement devices 

1-5Introduction(7-9-15)

 

 monochromatic 

colorimeter

 tristimulus colorimeter

Colorimeter 

 the colorimetric spectrophotometer

Minolta 
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2-5Flour color measurement 

devices:                                    ((1-2-3-9-15    

 

1-2-5 :Agtron device 

18

346 nm546 nm 640 nm
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0(100

Agtron

25ml 20 ml

0.5

25-30 gr

1.25 cm

40 - 45
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18

2-2-5Kent - Jonse device:

Satake

 nm 540 19



   لون الدقيقأجهزة قياس                         الفصل الخامش              

 

11 
 

main dial 

 main dial 

stander)

19
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4

3-2-5colorimeter device

X,Y,Z 

 CIELABHunter LAB

x,y,Y
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20colorimeter

45°/0°0°/45°

 

21colorimeter   



   لون الدقيقأجهزة قياس                         الفصل الخامش              

 

15 
 

 

4-2-5 spectrophotometer device : 

colorimeter

(380-700 nm)

 10)20nm22

d/8°

SCISCE
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       22spectrophotometer
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Minolta) 
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1- 6

 

C2:1,  C3:1 ,  C4:1,  C5:1 ,  C6:1 ,  C7:1,  C8:1 ,  C9:1,    

 C10:1 . 

C1: A1,  C1:B1.. 

B3:1 ,  B4:1,  B1+B2. 

DF1,  DIV1 DIV2 . 

  

 2 

2- 6
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3 - 6  

&martin flour color graderKent – jones

 8.45

55

 6 v  

 0.2. 

 518 
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standard 

 

 

 30

2505020°

start timer

 

 

 

 

 measure 

45

 90
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4-6Minolta

Konica Minolta

CM 3500 d))

 Xenon 

Integrating sphere)

  ) 8

(illumination port

optical fiber cable

 

400-700nm20nm
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analog

 

cpu

 

23Minolta
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1-4-6 

 

 spectra magic

 (run 

 SCI speculer 

component includedD65

10°30mm

 L =100

L = 0 

 

 

 measure targetenter 

 

L, a, b 
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2-4-6 

3050

°2045

90

measure target 

3-4-6

Minolta

105.2

2
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5-6Minolta

Minolta

Minolta

24Minolta



 ى انعًهي انمسانفصم انسادش                                           
 

06 
 

 

97.5 

 

enter 

  

 0.01 

 L

91.5

6-6

NIR
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10-15

Enter

zeleny

14%

25NIR
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7-6

500 – 600 C
o

.

NIR 
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8-6

1-8-6 

5

 لراءة جهاز كُج جىَس انعيُت

C 2 :1  -0.33 

C 3 :1  -0.78 

C 4: 1  0.68 

C 5 :1  0.52 

C 6:1  5.41 

C 7 :1  3.49 

C 8 :1  6.81 

C 9:1  9.59 

C 10: 1 7.29 

C1 A1  -0.13 

C1 :B1  2.58 

B 3 :1  3.25 

B4 :1  7.46 

B1 +B2  2.92 

Df1  9.63 

DIV1 DIV2  4.32 
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2-8-6Minolta 

Minolta

 انثلاثي نعيُاث هيانخُب ليى6

  *L* a*  b )انذليك( انعيُت

C 2 :1  93.53 0.43 11.50 

C 3 :1  93.81 0.40 11.53 

C 4: 1  92.87 0.47 11.41 

C 5 :1  93.26 0.45 11.56 

C 6:1  89.35 1.03 13.65 

C 7 :1  90.96 0.79 13.26 

C 8 :1  89.63 0.96 13.01 

C 9:1  88.76 1.07 11.87 

C 10: 1 88.49 1.16 14.02 

C1 A1  93.32 0.51 11.56 

C1 :B1  92.36 0.53 11.22 

B 3 :1  92.13 0.56 11.01 

B4 :1  90.47 0.86 11.80 

B1 +B2  92.51 0.54 10.51 

Df1  89.44 0.95 11.15 

DIV1 DIV2 91.26 0.71 11.44 
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3-8-6Minolta 

Minolta

 انثلاثي نعيُاث هيانخُبليى 7

 *L* a*  b +ياء(انعيُت )دليك

C 2 :1  88.81 0.54 15.76 

C 3 :1  89.00 0.44 15.65 

C 4: 1  87.68 0.70 15.81 

C 5 :1  87.96 0.66 16.40 

C 6:1  83.21 1.82 17.15 

C 7 :1  85.30 1.26 16.89 

C 8 :1  82.26 1.83 17.81 

C 9:1  79.44 2.60 19.09 

C 10: 1 81.68 1.99 18.26 

C1 A1  88.66 0.53 15.70 

C1 :B1  86.05 1.07 16.01 

B 3 :1  85.66 1.14 16.37 

B4 :1  81.59 1.83 17.75 

B1 +B2  85.95 1.08 15.54 

Df1  79.22 2.32 18.28 

DIV1 DIV2 84.61 1.37 16.45 
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 :Minoltaلياش نىٌ انعجيٍ باسخخذاو جهاز   4-8-6

 ائج كالتالي:تم قياس لون العجين بعد تحضيره مباشرة وكانت النت    

 

 Minolta بجهاز نعجيٍا انثلاثي نعيُاث هيانخُبليى ( 8انجذول )

 *L* a* b انعيُت)عجيٍ(

C 2 :1  81.82 1.08 18.78 

C 3 :1  81.14 1.34 20.34 

C 4: 1  80.41 1.32 19.23 

C 5 :1  81.07 1.30 19.30 

C 6:1  75.21 2.98 20.58 

C 7 :1  77.30 2.24 20.42 

C 8 :1  75.40 2.85 21.06 

C 9:1  68.34 4.32 23.51 

C 10: 1 71.33 3.67 22.47 

C1 A1  83.21 0.65 17.45 

C1 :B1  79.87 1.32 17.21 

B 3 :1  77.64 1.72 19.22 

B4 :1  72.77 3.15 21.80 

B1 +B2  78.61 1.57 17.63 

Df1  70.52 3.76 22.15 

DIV1 DIV2 80.21 2.02 18.58 
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 انيذوي: Minoltaلياش نىٌ انذليك باسخخذاو جهاز  5-8-6

Minolta

 

 انيذوي Minoltaانثلاثي نعيُاث انذليك بجهاز  هيانخُب( ليى 9انجذول )

 *L* a* b دليك() انعيُت

C 2 :1  93.29 -6.30 16.10 

C 3 :1  93.30 -6.33 16.05 

C 4: 1  92.70 -6.13 15.92 

C 5 :1  92.67 -6.18 16.12 

C 6:1  88.90 -5.27 17.37 

C 7 :1  90.50 -5.68 17.22 

C 8 :1  89.14 -5.16 16.81 

C 9:1  87.90 -4.71 15.67 

C 10: 1 88.14 -4.95 17.34 

C1 A1  93.15 -6.22 15.99 

C1 :B1  91.76 -5.81 15.5 

B 3 :1  91.74 -5.76 15.61 

B4 :1  90.03 -5.18 15.31 

B1 +B2  92.82 -5.76 15.07 

Df1  88.76 -4.83 14.87 

DIV1 DIV2 90.75 -5.57 15.63 
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 انعلالت بيٍ طرق انمياش انسابمت: ححذيذ6-8-6 

 

 نهذليك Minoltaيع َخائج  جىَس( علالت َخائج كُج 26انشكم )
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 انيذوي Minolta( علالت َخائج كُج جىَس يع َخائج 27انشكم )

 انًُالشت:

Minolta 

Minolta0.88 و
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 انذليك + انًاء(:ثاَياً: يسيج )

 

 

 + ماء()نهذليك Minolta( علالت َخائج كُج جىَس يع َخائج 28انشكم )

 انًُالشت:

0.99721

 Minolta
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نهعجيٍ Minolta( علالت َخائج كُج جىَس يع َخائج 29انشكم )

Minolta

 (0.903)
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MinoltaMinolta

y = x 
R² = 1 

85

90

95

85 90 95

 L     Minolta        

       

 L   Minolta  

اانعادي نهذليك انجاف  Minoltaانيذوي يع َخائج  Minoltaئج علالت َخا 30
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Minolta  اليدوي مع نتائج

Minolta1

7-8-6

10 ) 

   

C 2 :1  14.40 0.43 

C 3 :1  14.00 0.43 

C 4: 1  13.80 0.52 

C 5 :1  14.20 0.52 

C 6:1  14.40 0.82 

C 7 :1  14.00 0.68 

C 8 :1  13.90 0.88 

C 9:1  14.10 1.08 

C 10: 1 13.90 0.96 

C1 A1  14.60 0.43 

C1 :B1  14.30 0.62 

B 3 :1  14.90 0.67 

B4 :1  14.50 0.92 

B1 +B2  15.00 0.62 

D f1  14.60 1.05 

DIV1 DIV2  14.80 0.69 
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y = -8.4583x + 96.956 
R² = 0.9088 

85

90

95

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2

 L     Minolta        

       

         

31

 

 

 

0.9088
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 9-6

  Minolta

 

 

Minolta 

 Minolta
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