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> All purpose flour i :
- Noodies and steamed bread jii &1 %

Wheat Protein Content and Typical Uses
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62 2
637

MR e

WAE = 625
BEME = 129

166

F LR (1354)
mAfLh = 620 EU
EfRE = 165 mm

heep You'll Need A Fo,

FILLED not topped
t vour favorite ingredients.

hunley marinara on-top.
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New Frontier in Milling Technology to Impreve
Health Benefits of Wheat Products

Ty D2 B HED B B AR

Joél ABECASSIS &+
INRA, UMR 1208, Agropolymer Engineering and Emerging
Technologies, Montpellier, France.
EERWRZHARE (INRA)
Email: joel.abecassis @ supagro.inra.fr
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.- %:__ Wheat Grain Structure & Composition
Composition of wheat grain IR0 TERELREmNE
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.g"_:. Effact of Milling Yield on Flour Compasition
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_ 4 S Cereal and Health %41 5§ o How to Adjust the Milling Process?
Cereal Products &/ &: Food Pyramid basis & #i&F 00308
Epidemiologic studies & MIX: The Whole Grain Concepté &4 A

NSRBI 7

Fragmentation 3% Fractionation 38

jate
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"I _Health Benefits of Whole Grains
— A Lp R b

Health benefits
T

Synergistic effects
! rglum

Sourcy: HEALTHGRAIIN
hitpclivwa haglihgrain.org!

INA

o hﬂnnsaqu&m&a on Whole-Grain Cereal Products
" gl S i & o el B

— Possible presence of contaminants

HSRPEREFE

— Reduced techno-functional properties
HATRERE TS ERE

— Limited of feasible ucts

AT RS IR RS2

— Consumer acceptability?
HMENEREE?
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Pesticides Residues & H i WL DON Distribution in Milling Products
——
M — | " “Prinatr DONMEREH Ashs
'}
5 el | = AN Cleaned Wheat/3 100 100
: = Flour (int.-tot.)E@$1 40-70 30-50
S n Middlings 2 it 130 250
z Eﬂ Fine branji% 250 300
e Coarse branX#% 350 350
5" '} '} ‘J‘ '} '} y iz 65 50 [ R Grain
Semolina fractions & sticiom -
;iﬁ—‘\, ]
iAte> N BAteN INA
i{_ Milling a Critical Step for Bread Quality 1:_ How to Adjust ti:_l Milling Process?
Less B4 or More E%

Roller Milling 2B

Stone Milling HEE)

Ash[E4 : 0.70 0.90 g.p.100g
Mg : 53.8 69.7 103 gp.100g
VolumefFil +++ -
CrispnessBRffi +++ -
Biscuit : acceptance U F AR 895416
;a\‘t\ 1 Pasta : poor acceptance (color) BAFIEFER
e

INA

How to improve cereal grain fractionation?
§ s Es gt Tery

Bioactive compounds are embedded in a complex structure controlling
their bioaccessibility and bioavailability
LTS HERE— T HRe76 8, BNETIRETRENATE

Alsurone layer  Testa & Pericarp

# Incorporate nutritionally
beneficial compounds& 35 7%
AENLEED

¥ Exclude detrimental compounds
ERAENLEESY

LT T

# Increase their bioavailability}§ Aleurone granules ::-;—;-l..
m*ﬂﬂl ~itamins B.E, proteins  -fibres
A% of grain minerals  anileayil anis
_*—‘\\ -anzymes, inhibiors

Research Trends on Grain Processing
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Enriched Flours #¥ 3 m &
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1. Clamping nut Control Debranning
e MT’““' Milling + Milling
4. Abresion chamber and screen B R B2 il ¥
- N on abrasion
B e e Raw Wheat 2820 2770
7. Friction chamber and scroen IhE Issues > 9000
B Exhaust duct
8. Friction infet scrow fsader Wheat at 1st Bk1FZ 2140 1270
s st RO SemolinaZE it 1710 910
T e e Shorts4i %4 2560 1860

Bran¥% B 3330 1910
Courtasy from Safake (17 sk
INA  FALEN INA

. Debranning Effect on Bread quality 8

Limits of debranning process
o R G A AR

A £ L

% A non uniform process which tends to form rounded grains. — 3k 980118

% Importance of grain characleristics: size, morphology, hardness. 8 R 45 (E 3 -
FE. Rl B

< Behaviour of mixed grain batch? B & &4t T4 7

% Debranning yield and coproduct behaviour 78 B R I0EI & e
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Erisgy. (50kkg grain = energy required to grind all the milling fractions £
Lot INZA

Debranning Debranming
BREN LLg

* From 5. Pandiella 2004

fiate N INA

Research Trends on Grain Processing ; 8 s,
HWn TS ) p— Bran Comminution £ 5§

Cereal peripheral layers are very difficult to grind
according to their mechanical properties

e
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: - e } ~ Te-H
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SS.._ Uitrafine Grinding of Wheat Bran £ £ /£ 8 19 5¢
P

; nelin : it RLETPE: A = Cryogeny: faster granulometric mducﬂ;m to reach median particles size = 50pm
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P R
= Grinding at ambient temperature and under cryogenic canditions (liquid nitrogen).
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* Particles' ization: p ‘s slze & mi
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Y ‘-},‘._‘_ Particle Separation Wit& % E - Electrostatic separation af pilof scale

— — EI T nE
The cenventional separation methods (sleving, air-classification) are not adapted
to the separation of ultrafine particles : re-agglomeration phenomena
Good separation of the Production of fractions of
BRI E (e, ST ) TR T e Ellﬂfﬂ.i particles depending on contrasted compasition
# Electrostatic separation tested at pilot their compaosition. at good yields,
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ekl ERFHAE

& Particles separated in an electric field, Negatively charged Pnifﬂv-ﬂ'rh:w
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il o B BT BT ERALE

#® The disscciation of the different bran
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SELESSEE
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5N = RESR bt
® High % of composite particles in bran :
much lower purity of fractions. SRS

MRS NS

successive separation steps. Starting
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‘}g_ Effect of Particle Size and Composition N - Bicaccessibility of Phenolics in Breads
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Grain Deconstruction 77

< Energy cost ## = 1kg NO,/Kg bran¥ifZ
+» Controversial impacts on sensorial properties:

ERETAEASIIEER
— Lower bread volume with smaller particle size
1 5 LT ol i
- Some fractions were evaluated on sensorial

A
properiies —4E A BERERETER
~ Cryogenic milling has a protective effect against off-flavors
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i 2. MERR
-Australian Prime Hard
(APH)

> BAKRSE : = 13% (11% m.b.)

> BEROEESN , HOaKEE. ne |
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> BRAES. BFNEER. RUERER
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R ERERR Acdemy of State Administration of Graln (ASAG)

i 2. BERR
=Australian Premium White
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“ BEShENESRERE “ Farinograms
Sample  Flour w- Gluten
I | yiedav | A% (Pretein%) . insi| index =
Al 705 | 059ab | 11.96b | 334d | 96ecd Teig
s =l xz‘;? :
A2 703 | 0.62b | 13.29¢ | 351¢ | 94c { SR
A3 711 | 057a | 11.85b | 297b | 994 |
c3 68.6 | 0.60ab | 11.64b | 313c | 52a ;
c4 682 | 057a | 1109a | 287a | 68b = =
Australian wheat Chinese wheat
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A3 R67TIh [1924b [T47a (3046ab [1122a [149a g
€3 25602 17422 S18b 3027ab 1285¢ (158D :
C4  2805c 19041 glmlc 3207 ab |I303c 16.6 ¢ b < Fustratian wheat  Chinese wheat
EEIRRRH LRSI Academy of State Administratien of Grain (ASAG) EEIRRRH LRSI Acsdemy of State Administratien of Grain (ASAG)
N 3. EEHRA N
Sensory score
“BE =03
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»50:50 Bl
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n ¥
ﬂ k
Al A2 A3
EEIRRRH LRSI Acsdemy of State Administratien of Grain (ASAG) EEIRRRH LS Academy of State Administration of Grain (ASAG)
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| y = blending wheat
A
| 81 80, |
Al A2

Wil R RRTR Acedemy of State Administration of Grain (ASAG)
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“hc significant difference analysis of Sensory Score

Sample ID mean F5% P1%
cl 78.1 a A
C4A3(50:50) 79.2 ab AB
c3 80.6 be ABC
C4A2(50:50) 80.9 be ABC
C4A1(50:50) 81.2 be ABC
C3A3 (50:50) 81.9 ¢ BCD
C3A2 (50:50) 82. 5 ed CDE
CDE
DEF

s 4.BFhRRF

> M ERR - ASW from Western
Australia , SCISHF? ( 70% )

> RENER - 8FERE

Wil R RRTR Acedemy of State Administration of Grain (ASAG)

“ BF RS SIRIE
| | Doughmixing for 1.5min |
Py 1 |*;;&Jmiﬂ‘eaa.;ﬁma
Water Vary' :
Instantyeast 1 Divid ‘
‘acacdegroiuoegmh | Sheeting, insert filling and wrapping |

waker absorption

I
| Fermentation at 30°C, 85RH for 30min | M
I
| Steamingfor20min |

IFIR AN SRR Academy of State Administration of Gr

B azmmeE

#i  Ash Wet Gluten Water Developme Stability

(%) Gluten Index absorpti nttime  time
M kL) 08 DR ki) S i,

ASWW 0.4 184 986 573 21 9.2

HEET 0.54 30 81.4 619 3 4.9
%

Wil R RRTR Acedemy of State Administration of Grain (ASAG)

\| - ASW WiREIEBESIT , FBs
\ > =EOmEg)

Wil R RRTR Acedemy of State Administration of Grain (ASAG)
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IAOM IS UNIQUELY POSITIONED TO HELP MILLERS

NAVIGATE THE CHALLENGES OF TOMORROW

Melinda Farris Executive Vice President
International Association of Operative Millers
ZEEREMMSHITS K Melinda Farris &=+

AN

INDUSTRY RAW MATERIAL SOURCING i
A7 b R s 2 B

CHALLENGES FOR THE MILLING ﬁ' CHALLENGES FOR THE MILLING INDUSTRY:
[1T1 ;

« Grain price fluctuations affect economy of
milling industry 14 R i §

« Logistics cost volatilitg 8 stronger than assumed
years ag gL BT

« Climate change impaet on
grain availability

« Raw Material Outlook B# = &

» Contamination s

www.lnom.info

www.laom.info

™ CHALLENGES FOR THE MILLING INDUSTRY:
N30 NUTRITION i % £5%

1 foods 2Pt i &

icroorganismsallergens)
IR0

www.laom.info

1\ CHALLENGES FOR THE MILLING INDUSTRY:
1300 ENERGY COSTS fil:ii il 4

Energyv costs will increase
further fi A — e
Governments limit COJ
production EAFRHICOHEREE
Availability o72Efi#

www.laom.info

CHALLENGES FORTHE MILLING INDUSTRY:
1201 FOODSAFETY il 4

International Food Standards B§ fr & 55 (IFS, BRC, FDA)

Consumers are becoming very sensitive i W
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Effects of Different Debranning Degrees on the Qualities of Whole wheat
Flour and Its Steamed Bread
ZHAO Jikai, WANG Fengcheng, FU Wenjun, WANG Mengjie
(School of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Strong gluten, middle—strong gluten and middle gluten wheat were used as the raw
materials to obtain whole wheat flour by dry deranning process, and the effects of different debranning
degrees on the qualities of wheat kernel, whole wheat flour and its steamed bread were evaluated. The
results showed that ash content, hardness index and TKW of the wheat kernel were decreased with
increasing debranning degrees (0.08%70.17%. 0.89%72.42%. 1.25%73.79% respectively), however, the
volumn—weight was increased 9.6g/1."23.4 g/L; The ash content and damaged starch of the whole
wheat flour were decreased (0.06%0.14%. 2.42%716.78% respectively); IDF and TDF of the WWF were
decreased (0.16%70.49%. 0.05%70.17% respectively), SDF was increased 0.09%70.33% with increasing
debranning degrees; Besides, indicators of Pasting properties of the WWF were increased with increasing
debranning degrees, nevertheless, stability time was increased 0.lmin—0.7min, degree of softening of
the WWF were decreased 4FU18FU; Hardness, gumminess and chewiness were decreased (348/g71114/
g. 2597549, 737346 respectively), springiness and resilience were increased (0.01270.031, 0.02270.066
respectively), at the same time, total score of Sensory evaluation and L# value of its steamed bread were
increased, showed that debranning treatment can significantly improve the rheological properties of the
WWF. SV and efficiently improve the qualities of its steamed bread.

Key words: Debranning; Whole Wheat Flour; Dietary Fiber; Steamed Bread of Whole Wheat Flour
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Table 1 Physical and chemical quality indications of wheat flour from different varieties
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(%) T3 (%) (% ) B (%) (ucne) (s) B (%)
TR 14.05 + 0.04 0.41 = 0.01 82.1+0.1 383+0.2 13403 4415+14 12.66 +0.12
R 14.09 = 0.05 0.44 +0.01 82.0+0.2 28.4+0.5 13.1+04 4142 +3.6 11.18 +0.04
R 14.18 + 0.07 0.47 +0.01 81.7+0.2 243 +04 12.7+0.3 405.5+4.6 10.86 + 0.05
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Yo AL CHBL O ECRe W X B ), B R0 H 1Y
W, AR RN [ AR BRI B R I 422 3
1.3.4 222 Ky PAL & S 2
FEME . ZBG/T12097-89; 1 1 7 & &
M5E . ZMGBT 5506.1-2008; WHTEMIE: =
TR RO Ve A A A B E R s BV BE D 2 . S
FGBT 10361-2008; HIFE M FEME: SHBGB/T
5009-2003, MIfLREPENIZE : ZMGBT 24853-2010;
BT E . S IRGBT 14614-2006; MEELF4E S
HIE: 2MGB5009.88-2014, [l &,

®.

1.3.5 422 ki8S il Ve R H o Bl
1.3.5.1 @3k hilfE ik

W 3E E R SR AR S IRE R (/D
FABAT S FCHE N GB/T20571-2006 ) H 8 3k 4
B AL SRR AT
2, SEFEMEN RS =18 S VR T I ms
st
1.3.5.2 183k /i ol 2

TSI . T AL TR 18 Sk U2 [ ) AR 20 mm
JEER X 5038 A, I FHMICG 1A TR #4300 40,4 ) 52 18 Sk
AN R TN EBIOLS | a* . b*{H . 183K FHNE:
MREAMRRAF12]0 7 1B EE M. S GB/T
17320-2013,
1.3.6 Hdlugeitsrr

72 A4 A 45 5K FHSPSSV20.0, Origing.5Ail
Excel AT BB, 5325 R LS YME + brife
ZEFTR, TEARNTR R EIE LR SR R 0 22007
L R HTukeyds, 95% B 5 (p<0.05)
2 #R51He
2.1 BRBRINE R AT/ N R PR SRR A S e

R NIRRT B TR E 5 /N A AR ZEAS il BT AR

Table 2 Analytical data of wheat kernel parameters from different debranning degrees

B T Ky _ K5y Tl BEFE 4L ThiE B
(%) T3 (%) (HI) (g) (g/L)
0% 12.88 £ 0.05d 1.65 +0.03cd 56.0 +0.2¢ 47.95+0.12h 842.4 +3.2¢
S /INAZ 0.7% 12.86 = 0.04d 1.57 £0.02b 55.5+0.1b 47.35+0.14g 855.7 £ 2.8f
1.4% 12.87 = 0.06d 1.48 +0.04a 55.0+0.1a 46.13 = 0.09 865.8 + 1.5¢
0% 12.79 + 0.04cd 1.68 +0.04d 64.7 +0.1i 45.86 +0.15d 791.8 + 1.7a
HhERf N 0.7% 12.76 + 0.06bc 1.60 +0.01bc 64.1 +0.2h 45.28 +0.07¢ 804.3 +2.3b
1.4% 12.75 + 0.03bc 1.51£0.03a 63.2+0.2¢ 44.12+0.12a 813.8 £2.1c
0% 12.68 = 0.02ab 1.66 = 0.02d 57.9 +0.2f 46.39 = 0.13f 801.5 + 1.8h
hifi N 0.7% 12.65 0.04a 1.58 +0.02b 573 +0.1e 4581 £0.11d 814.2 +2.4¢
1.4% 12.62+0.08a 1.49 £ 0.05a 56.5+0.2d 44.63 = 0.07h 823.8 + 1.9d

T HLE0.05KF B RERS, SR/NE T FUBRA AR AR, HERIER#E2ES, T,

M2, AN SR Z R K o3 2 5
B (p<0.05) , X FEHHT /N FRAR B K
325 BHEFCRRM R LI BN, /INEE PR R 7K
EBELREER (p>0.05) , HTRATERRE
WK, NETER RO R, HERE . IRFLFRIR K
S EEARTEES, PIEEHR I K A FAS 2556 /N A2
KPR K o3 2 B ) 5 AR [R]/INZE Sl o, Bl

BRME Bz LU G T, /N2 FRE R K 43 B i S 3 PR AIR
T0.08%~0.17%, XV RESEH T/ N K )2 0K 45
LI R6%, SE/NARFRLIK ST FEERE, /N e
WRFLI K o S AL 0.3% A A7, R R0 i i Ak 3
J5 . INERTRLIAINE K JZ o LB, Ut/ N RE
(IR Y S R A s /INZZ AR B AR AR /N2 il oy i At o
B RGRIET BRI . AR TARCR . 54
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BEI 8l THFE LA B H R 1) H Ry 3 I T R S 2 R
Wl[4], Bl AR L A3 N, N2 R ) R
FER D E AT T 0.89%~2.42%, BI/NFEKTFHE T 5 ks
PERBLRIR o ASIRI/INZZ bRl TFRL R () 25 S i 2, Bl
FE RN LE BRI, /NZE R T E o 5 PAAIG
T 1.25%~3.79%; ANIR)/NE ST E 25T BE, B
HRORMR LB, /NZZRPRLA 25 T B R T
9.6¢/1.~23.4 ¢/L,

2.2 ORI R X 4 2 IO

221 %Eﬁﬂﬁﬁﬁéﬁﬁiﬂﬁcmﬁﬁﬁﬁ%ﬂﬂ

ATHER (%)

07%
52 E b R R

W MAE0.05/KF Ry, AR/NEFEE MU AR R
BEE, HERTEFEER, FImHHES, .

P AN [V R 0 R B ) 4 A A3 7K 5 B 52
Fig.1 Effects of different debranning degrees on the moisture
content of whole wheat flour
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Fig.2 Effects of different debranning degrees on the ash
content of whole wheat flour
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Fig.3 Effects of different debranning degrees on the
whiteness of whole wheat flour
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Fig.4 Effects of different debranning degrees on the wet
gluten content of whole wheat flour
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Fig.5 Effects of different debranning degrees on the damaged
starch content of whole wheat flour
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Fig.6 Effects of different debranning degrees on the falling
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Fig.7 Effects of different debranning degrees on the crude

TE R

protein content of whole wheat flour

B s, =Bl/NE A BRI s A by
HOK IR YIS 1%, TR THERRGI, &
AL ZE AR A Bk & i R T Ak BEER

BRE O 2 LA R B4 I, 422 B K 43 ik S S5 G T
0.08%~0.27%, WI5E LM, HTRE (ML iR
Bz SRR ) Hi80% L I EF YRR | BT A SR
SRLfYE R, B HMIIE 280 H 7 5 T 2 Ay [l AR

T e A P A AR R K A B AR AR SN 1%
ST R I Tk AR, MR R R R BRO 2 L R A
W — B BE 25, LRy 9 K 43 3 Lt 4 22 Ik
0.89%~0.94%, X5 ARSI —2, E
20, B AR R L BN, A R K
T EIRK T 0.06%~0.14% 5 K43 E5 o 2 A e T A
TR B R 1) — A EEAR AR, IR A SR h#k L
() B b, TEDRY Y B RURRAR, nIEI3, R
EREETL2ER (p<0.05) , W& )
RGN, A2 R E R IN0.6~1.9; Tt 22
WEARMEREATRAN, EFRmEmSE. X
AN S E SRS, B4, 6. TRIAL, A[FE/D
A2 AN RN A REVRAE . AR ZE SR
F (p<0.05) , BEEFEIRBEE LLBIBEM, 2328
VR & . FEVREE . BRI ER EER (p>
0.05) ;5 A TEN F2 B B /INAEFPRL R 1 Ve A JORE AEF
JE LR A B A AR R . SN, X
W PR AT A i U T 55 8.96%0~17.91%, X ] fig
SETEORHIL S IR FLRURL ) HZ il (B ARG RS B | 42
AR KA 56, R SRR LR 3sn, 4428
AR ITE R & i R [52.42%~16.78% , TR0 Kz
ek, /N2 RPROERES Sy g i, T s T Sz
fbRIRRURR /N, PR URBEAS VE o B AR N o

222 HRBRIN R X A G B A A R

K3 BEMMNEERAYES R

Table 3 Dietary fiber content of whole wheat flour from different debranning degrees

FE TR AEEVEREE L YE (% ) TEPERE AT YE (%) BREELTYE (%)
F 1.08 £ 0.01b 0.71 £ 0.02a 1.79 + 0.01a
P 0% 9.78 + 0.02, 1.01 £0.01¢ 10.79 + 0.01
SN g £ . £
0.70% 9.61 £0.0le 1.10 £ 0.03e 10.71 £ 0.02e
1.40% 9.32 £0.03¢ 1.34 £ 0.02¢ 10.66 + 0.01cd
F 1.02 £ 0.02a 0.75+0.01b 1.77 £ 0.01a
0% 9.74 + 0.03f 1.07 £ 0.02d 10.81 +0.01g
JIN
kA2 0.70% 9.58 +0.01d 1.16 £ 0.01f 10.74 + 0.00f
1.40% 9.36 + 0.04c 1.29 + 0.03g 10.65 +0.01c
F 1.05 £ 0.02b 0.77 £ 0.02b 1.82 + 0.00b
- . 0% 9.81 £0.03 1.04 £ 0.01d 10.85 + 0.02h
Ha N ~ g
0.70% 9.63+0.0le 1.13 £ 0.03ef 10.76 £ 0.02f
1.40% 9.32 +0.03¢c 1.36 + 0.04g 10.68 £ 0.01d
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[ A A R N Be R RIS LB R R - 20
FKRARER, FEEA TIHY GRS, FGLF4E
F.ORER. W, Wi, BRIk, B-HHRM. %k
FMRERAESE, 305 AR KRR 27 4k oK PERE
BEHEPIRK[14], K3nR, EMNBESLTHES
LR TR 8.24%~8.76% 5 Bt AR Kz HL ] )48
i, ARG LT E . SR A

BElnmin= U SE Iz EFlinThizESHhRNRE S

PG T0.16%~0.49% . 0.05%~0.17%, i A] TR £
LY RIIN T 0.09%~0.33%, XA Al it i T4 i
AR N R INE R ( BESHLHEE . F
YR . KRIER ) T bk, BURATERE S LF 4
IPREBR, MITAETERE AR . W B
G, AR R TERE AT Y S
2.2.3 BRMRE R Xt AT By AR ) R

Fed AN[RVEROR N BT il 1A A5 ORI A

Table 4 Pasting properties of whole wheat flour from different debranning degrees

BEGY | RBRIBES | VDR (cP) | DR (cP) | SEIRME (cP) [ 82K (P) |BITHE (cP) [WEERTE] (min) [WIfLIEEE (C)
F 1887 + 131 1160 = 16k 727 £ 3h 2169 + 23k 1009 + 7i 6.03 £ 0.02¢ 87.23 £ 0.05a
Eyi 0% 1131 = 8a 657 + 4a 474 + 4a 1411+ 11a 754 +7a 5.90 + 0.02bc 90.43 +0.03e
INE 0.7% 1164 = 11b 672 + 8b 492 + 3b 1433 £ 7b 761 + la 5.90 £ 0.01be 90.45 £ 0.02e
1.4% 1184 + 6¢ 704 £ 13¢ 480 + 7a 1485 + 14c 781 = 1b 5.87 £0.03b 90.39 + 0.04e
F 1762 + 14k 1166 + 12kl 596 + 2e 2285 + 181 1119+ 6 6.17 £ 0.03f 89.28 + 0.02¢
A /N 0% 1326 + 16d 712 + 5ed 614+ 11f 1520 + 9d 808 + 4c¢ 5.74 + 0.02a 92.13 £ 0.02f
i 0.7% 1365 = 13e 728 £ Te 637 + 6g 1544 + 8e 816+ 1d 5.75 £ 0.02a 92.09 + 0.04f
1.4% 1388 = 7f 763 = 11f 625 + 4f 1600 + 21f 837 + 10e 5.74 £ 0.03a 92.10 = 0.03f
F 1429 + 21g 883 + 17¢g 546 + 4c 1663 + 19¢g 780 +2b 6.01 £0.01e 87.34 £ 0.04b
S Rbi 0% 1550 + 17h 997 + 8h 553 +9¢ 1916 + 11h 919 + 3f 5.93 +0.02cd 89.45 +0.02d
INAE 0.7% 1595 = 151 1020 = 101 575 + 5d 1946 + 13i 926 + 3¢ 5.94 +0.01d 89.41 £ 0.03d
1.4% 1623 + 8j 1068 = 15j 555+ 7¢ 2015+ 17j 947 £ 2h 5.93 +0.02cd 89.39 + 0.05d

AR T INEBRA . TEBRIRZE[IS]F | cP~73¢P. 15¢P~71 ¢P. 22¢P~99 ¢P., 7 cP~28 ¢P, iXH]

BRI, oK G k6], RIS RENE
FYRIMIACREE . FRARTRL, ANIR]/INA dt b ] T B 42
A HIVERPILARE2E 5 W2, A ARG T |
AHERGIE | 2O ITHERBUDN . SR/ <
SN <HPfl/INE, 2ESiRE (p<0.05) , X5
ANENTIPTTEAE AR —2, o TREE i 8 S
SN, SRS AR, EfERG R AR PR B
IR LU BIRIRE N, Ry ARG RE | A3 (EDRS
JE | RZRGRE . MITHESE I BT, 2 nEm 128

RESE T REE BRI R LU I, A2 et v
By e >, MR, SCRETCR AR
HE, PRI, SCRERER S
ZE VRIS, SR RRR(18], BRILZ AN, 42
kR 2, 254 FR K 73 B R RIZ KGR A
Z T RHDK B i, I SO RS S5 e
PRBRAR s B SRR B L8, AHTRDINAZ Ao 1]
A (R ] | WO 2 5

2.2.4 RBRILRE X A2 Ry BRI A 2

RS AR B AR B AT A A A A RV FE AR

Table 5 Farinogragh characteristics of whole wheat flour from different debranning degrees

e L WK (%) JE IR E] ((min) FEE IR [H] (min) $fLE (FU) AT RS (FQN)
F 499 18 39 70 )
" 0% 67.1 25 24 112 39
/I 0.70% 66.6 3.0 25 94 41
1.40% 66.0 27 27 87 44
F 60.2 6.7 84 75 97
e 0% 730 9.9 73 41 123
i/ 0.70% 72.4 95 76 36 127
1.40% 717 92 8.0 ) 135
F 55.0 3.0 28 87 51
. 0% 734 45 23 91 54

/

T 0.70% 728 43 24 77 57
1.40% 721 42 26 71 02
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Mo S A E L, 4 FE MmO R RO
KE (66%~T73.4% ) W8 & T 1w A
(49.9%~60.2% ) , FWIEk K ] DL 25 14 hin v A Y
WK E[19], F3Ak, 4222 i A A% A [a] BH 4 kb
TR 1 50, 7min~3 . 2min, 1M 2 58 A (8] i 232 Bk
0.5min~1.5min, X FEIEHFEEH T ETAKEN
R, MBEEAgE A KERHE, T
SR EAEKREEN, HE M PR IRt aEfE
BRI MOK 3, BE I AT oK 5201, 5
W IRTERE, - H Tk X T 77 19X 24 T i 5 O S 5L BEL
AER, MRS T 422 b w1 it o Bl 4%
BRME B LU G I, 4 2 8 A B W K ot f 2 T
0.5%~1.3%, 5 fifi A rp fifi /N2 42 22 M B I J i [

©)

BE 2 R ORI LB B BE I, ST AS N, TSR A /N A
G2 F2 M BT I I ) ZE SR B 58 1 A7) SR 0.7 Yo bt 85 K 5
Bt %5 SR DR M K LU 38 T, 4 22 93 AR R st [ 184
0.1min~0.7min, TM55fLEEFF(R4FU~18 FU, HHAIFRE
G, S W HG 89U ) B A s bt 71, &
RE HE SR AN LS SR, RSITF, faE
LG, MLy, 1A AR R, DT A
PERBRRAS, 15510 /R 10 7B R o () i IR
R, GBS, SRR, BREN
fig2%, ML I IR 2 A B4 B T4 3 2 M AR
i

2.3 BRI R 422 S T P S )

231 XfedmigskEitt . AR SER 2

%6 18 LS8
Table 6 Steamed bread parameters
. . HAR [ i R . H%
5 HE MR
P RIRIEE (mm ) (mm ) (g) (mL) Rl (ml/g)
F 95.49 52.36 92.8 223 0.55 2.4
- . 0% 73.94 52.50 95.7 145 0.71 1.5
e
I 0.70% 73.14 49.74 83.1 138 0.68 1.7
1.40% 79.97 50.38 94.6 174 0.63 1.8
F 84.06 48.99 94.7 218 0.58 2.3
. 0% 65.86 43.47 91.4 146 0.66 1.6
INaE
"l 0.70% 70.38 43.64 93.6 159 0.62 1.7
1.40% 73.18 43.92 94.8 180 0.60 1.9
F 84.83 46.09 91.8 220 0.54 2.4
- 0% 65.41 37.28 89.8 144 0.57 1.6
/
Plih A 0.70% 73.24 39.55 90.3 154 0.54 1.7
1.40% 77.54 40.32 92.1 166 0.52 1.8

ANTRIZINAE it b 42 22 43 0 Sk Y L A 48 3 T w
RSk, I AT RER A ARG LT AR MoK K, I
K B A2 B R ] e DA T R ) 3 TR 577 10 4% ) T
SYRE, T, S S Rk
L s 2 N B W e T DA S PN ]
FA TR IR T, ANTE]/INA A A A8 Sk i e A
e TRk, XAlaeS T THRRA2ZERA X, BR
B2 oh, At i TR AT 4RI, TR i

JRTEIIR S, I A S R R, R R
Sy VUJEY K-8, AR LB IE i, 42
LA AN T70.1mlL/g~0.3mL/g, HOZSHOK, 18
KA BTG, X PTRESE TR e AL B, i/
KRN SR e | RLRE A SR BB 5B, BN T
XoF TE 7577 PR 28T BSC T BELAR A T, DT 9 A iz &b 3
XA ik b A AT R s e

2.3.2 XFRFZ KRS R

ey DS N
Table 7 Steamed bread chrominance determination record
B 471,‘@ SR R

Nt e L* a* b* L a* b*
F 87.04 £ 0.051 -0.42+0.0lc 15.30 £ 0.04a 86.62 + 0.05k -0.02 +0.01c 16.73 £ 0.04a
TN 0% 69.13 £ 0.02d 6.66 + 0.02i 28.76 + 0.02¢ 63.09 £ 0.03a 5.08 + 0.03f 23.72 £ 0.03f
0.70% 69.40 + 0.03e 6.39 + 0.03fth 28.09 £ 0.03e 65.45 + 0.04e 4.93 +0.02d 23.51 £0.05e
1.40% 69.79 + 0.04¢ 5.74 + 0.05d 27.90 £ 0.01d 66.35 + 0.06h 4.68 +0.05¢ 23.26 + 0.02d
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F 90.33 + 0.06k -1.49 + 0.04a 24.01 + 0.04¢ 85.40 + 0.07j -0.54 = 0.02b 20.37 £ 0.05h

R /A 0% 68.41 + 0.03a 7.11 = 0.03k 29.93 + 0.03k 63.35 = 0.05b 5.25+0.04g 25.08 + 0.02i
0.70% 68.63 + 0.02b 6.84 + 0.05j 29.28 + 0.05j 65.31 +0.02d 5.04 £ 0.03ef 24.83 + 0.04h

1.40% 68.97 + 0.04¢ 6.35 + 0.02f 28.96 + 0.07h 66.25 + 0.03g 4.78 £ 0.05¢ 24.59 + 0.05g

F 88.78 + 0.03j -0.74 = 0.04h 21.09 + 0.05b 85.40 + 0.06] -1.10 £ 0.04a 22.62 +0.05¢

N 0% 68.95 + 0.05¢ 6.47 + 0.05h 29.18 + 0.04i 63.67 +0.05¢ 5.20+0.01g 26.27 +0.031
0.70% 69.52 + 0.04f 6.22 +0.03e 28.58 + 0.06f 65.74 + 0.03f 5.01 +0.03e 25.94 + 0.05k

1.40% 69.94 + 0.02h 5.69 + 0.05d 28.12 + 0.03e 66.83 + 0.041 4.72 £ 0.02¢ 25.65 £ 0.04j

B2 A 0 2 45 2R @ R =S ok 3R,
LFa*b* @ EE2S 0] o KT, ASIE/NZAE f A ]
By b A BB SR AN R RN R 2 SR I (p
<0.05) , BRI RFNNTRHILAE R T2 6
W3k, Mia*FIb E/NTRAE M8 ks AF/INE S
By B 2222 i8Sk SPR B LHEI R TR, SRR
a* MIb*(EP/NT NHR s BEE BRI B HL R34,

G277 oy S A e N IR LA 43 33 7110.22~0.99
0.90~3.26, MMiFhR KN a* Fib*{E 2 I & T k&
P TR AL 518 K BB RN (PR 1
A, X FERARRARE A Kz Ah P AEA 25 36 4 22 My 18 Sk 1Y
EJITRERE N

2.3.4 XA RSk A s e

w8 KB E

Table 8 Texture test of steamed bread

Ffdh L [CUETES Rk S KR E Jigeg s MEL I [l 2 1
F 2502 -1.056 0.910 0.798 1996 1815 0.473
T/ 0% 7621 -0.536 0.915 0.753 5735 5247 0.392
0.70% 7167 -0.114 0.928 0.778 5576 5174 0.420
1.40% 6507 -1.173 0.945 0.797 5186 4901 0.458
F 2602 -0.519 0.892 0.886 2304 2056 0.585
R N 0% 6208 -0.634 0.872 0.810 5028 4385 0.429
0.70% 5824 -0.247 0.884 0.832 4846 4283 0.454
1.40% 5476 -0.879 0.903 0.857 4693 4238 0.481
F 4332 -1.687 0.894 0.889 3849 3441 0.594
N 0% 7205 -1.035 0.891 0.862 6211 5534 0.426
0.70% 6747 -0.568 0.908 0.877 5917 5373 0.448
1.40% 6359 -0.932 0.921 0.894 5685 5236 0.475

TPAFE bR HH I R P T ARSI 11 s L T 2%
T2 RIS TP, SR ] 2 M R 40 B et Sk
T 2% PR RGP, (H MR RE 78 AU B I
[21]. anER8I/R, RHAEFEHRNLE LLIIRBG N, 2428
VLA | CEPE . PR 43I FEAIK T 348/g~1114/
g. 259~549 . 73~346, SRR YE SR 0T
0.012~0.031, 0.022~0.066, X1 HESEH T/ N FPhifR

HNZHA AR R B 2, (42403 18T A3 W 465 5 )
TERURE R, R MEsRa o6, ot B0, sipEm e
SRR E ST ARG, S I R
R, 18k T TR AT, 3 7502 WA DR Bz A X 4
AR L I A A G

2.3.5 XM B E TN 1R

RO MR EIHN

Table 9 Sensory evaluation of steamed bread

LT e eS| KA

SN

R

R [y bz [ e pAuvs Bk e Ciitids Wk Rk Sk Ay
F 11 4 9 9 14 9 8 3 4 84
TRA 0% 2 3 7 5 8 8 6 6 4 56
N 0.70% 4 2 8 6 9 9 7 7 5 65
1.40% 5 3 8 7 11 9 7 7 5 71
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F 10 4 10 9 9 14 10 9 9 4 88

h A 0% 3 2 7 6 7 8 8 6 7 4 58
INFE 0.70% 2 8 7 8 9 9 6 7 5 65
1.40% 6 2 8 8 9 1 9 7 8 5 73

F 11 2 10 9 10 14 9 9 9 4 87

T 0% 3 2 7 5 7 8 7 6 6 4 55
INZE 0.70% 2 8 7 8 9 8 7 7 5 65
1.40% 5 2 8 8 10 9 7 7 5 70

FH ORI AT, A2 M Sk i BB DA B2 MK
TR Sk, TRl /INAZ Ry S 4 22 i Sk SRR
Vo et o 4222 Wi Sk 1) 22 5 Wk BH 0 5 1 If fy 12
S, X AT RE R R T Ek R SR FLAE R A RN
W BN TS ERYT, DL OB ZE it
R = A LRI AE RN, AT 42 22 By i Sk 1) 22 75 bk
W . WA R ORI LB B3 n, a2 ekt
LA SRR R A AT B s, AR
G227 By 18 S W BCE VAN B G I . X T AR ]
Tl R =3 3 s R i W O o 8 1 DS
PR PRI o fe s s AN R/INEE R T, FRAR
I8 52 1. 4% 1 i i /INAZ 4 22 18 Sk () BP0 H5 i o
3 it

ARHIFGE BT T AS [RIFR BRI B E AT % /N 22 4R
SN KB S R BRI, A LR S5

(1) B2 0 08 65 b i) 0 38, /N 22 87
LK oy & ae . BEREE R 8. TR E /BT T
0.08%~0.17% . 0.89%~2.42% . 1.25%~3.79%; Ti%s
N T 9.60/1~23.4 o/, [ETEEUE . HLEME KL
DT 3 P B AR

(2) BEE R G, 2B
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Effects of Different Particle Sizes on the Qualities of Whole wheat Flour
and Its Steamed Bread
ZHAO Ji—kai, WANG Feng—cheng, FU Wen—jun, WANG Meng—jie
(School of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Strong gluten, middle—strong gluten and middle gluten wheat were used as the raw
materials to obtain whole wheat flour by dry deranning process, and the effects of different particles
sizes on the qualities of whole wheat flour and its steamed bread were evaluated. The results showed
that the moisture content of the whole wheat flour were decreased 0.07%70.26% with the decreasing
particles sizes, however, the whiteness and the content of damaged starch were increased (1.6%2.6%.
5.3%—12.1% respectively); IDF and TDF of the WWF were decreased (0.14%—0.34%. 0.06%—0.18%
respectively), SDF was increased 0.07%—0.19% with decreasing particles sizes; Besides, indicators of
pasting properties and stability time of the WWEF were biggest when the particles size was 80 mesh,
nevertheless, waterabsorption was increased 0.3%—0.9%; When the particle size is 80 mesh, specific
volume and the index of texture test of whole wheat flour steamed bread were optimal, and total score
of Sensory evaluation for middle—strong gluten wheat was highest when its particle size was 80 mesh.

Key words: Particles sizes; Dietary Fiber; Whole Wheat Flour; Steamed Bread of Whole Wheat

Flour
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- % | 80 | 932:003d | 1.34%0.02f [10.660.01de
" 100 9.16 £ 0.02¢ 141 +£0.01g |10.57+0.01c
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F 1.05 + 0.02ab 0.77 + 0.02b 1.82 + 0.00b
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Fig.7 Effects of different particle sizes on the crude protein Fa 80 9.32 +0.03d 1.36 £ 0.04ef |10.68 £ 0.01ef
content of whole wheat flour 100 9.17 + 0.04¢ 1.44+0.01h |10.61 +0.03c
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Table 2 Pasting properties of whole wheat flour from different particle sizes
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Table 3 Farinogragh characteristics of WWF from different particle sizes

B L M 7K it I it ] Fa s st ] EEpia° o I R R
8151
(H) (%) (min) (min) (FU) (FQN)

F 49.9 18 3.9 70 43
. 60 657 27 20 97 33
I 30 66.0 27 27 87 41
100 664 27 22 120 40
F 602 6.7 84 75 97
60 713 9.8 6.4 36 106
R 80 717 9.9 8.0 0 128
100 722 9.8 73 43 114
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Table 4 Steamed bread parameters

o FE IR T TR 5 . A
1

" (H) (mm) (mm) (g) (mlL) " (ml/g)
F 95.49 5236 0.8 23 0.55 24
N 60 68.45 58.64 89.0 143 0.86 16

/
i/ 80 79.97 50.38 946 174 0.63 18
100 7275 5531 937 163 0.76 17
F 84.06 48.99 947 218 0.58 23
. 60 66.51 4456 925 157 0.67 17
VAN

R 80 73.18 43.92 048 180 0.60 19
100 674 43.13 934 168 0.64 18
F 84.83 46.09 918 220 0.54 24
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iR 80 77.54 4032 9.1 166 052 18
100 72.59 42.10 906 154 0.58 17
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Table5 Steamed bread chrominance determination record

e, R b P
(H) L* a* b* L* a* b*
¥ 87.04+005i | ~042+00lc | 1530%004a | 8662005 | -0.02+00lc | 16.730.04a
P 60 69.100.05c | 593+003g | 2832+004g | 6599005b | 5.09%005z | 23.68+0.06e
80 69.79%0.04e | 574005 | 2790200l | 66.35006d | 4.68%005f | 2326%0.02d
100 69.99%0.02¢ | 534+005e | 27.6120.03d | 67.16=004f | 426003 | 22.730.06¢
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F 90.33 + 0.06k -1.49 £ 0.04a 24.01 + 0.04¢ 8540+ 0.07h | -0.54+0.02b | 20.37 +0.05b

R A 60 68.33 + 0.04a 7.03 + 0.03j 29.43 £ 0.05j 65.75 £ 0.04a 5.15 = 0.02gh 24.98 + 0.03h
80 68.97 + 0.04b 6.35 + 0.02i 28.96 + 0.071 66.25 + 0.03¢ 4.78 + 0.05f 24.59 £ 0.05g

100 69.36 + 0.03d 5.74 + 0.04f 28.45 + 0.03h 66.84 + 0.05e 4.39 £+ 0.04d 24.06 + 0.02f

F 88.78 + 0.03j -0.74£0.04b | 21.09+0.05b | 8540+0.06h | -1.10+£0.04a | 22.62 +0.05¢

N 60 69.35 + 0.05d 6.14 + 0.03h 28.47+£0.04h | 66.35+0.03d 5.23 £ 0.06h 26.07 = 0.041
80 69.94 + 0.02f 5.69 + 0.05f 28.12 + 0.03f 66.83 + 0.04e 4.72 £ 0.02e 25.65 + 0.04k

100 70.26 + 0.06h 5.12 £ 0.04d 27.67 = 0.05d 67.24 + 0.03g 4.28 +0.02¢ 25.15+0.01j

B RS TTAL, BE & By iRk B 0N, 22 K
18 3 A0 3R S NS B L 43 ) i 25 48 1 0.59~1.03
0.36~1.17, MR PIFE I a* Fib*{E 2 T FE .,
1 TR SE & BL* 518 Sk O PP 6 B (A 2 IEAH G

[19], XFRWIREE BHAERLIE 10/ NGEA RO 4 4
[ERIDGRE 8
2.2. 3% 4222 Ky Sk SR B S

226 123 ORI
Table 6 Texture test of steamed bread

i ki H E3E97 Rk St KR eV EL M &2 Il 52 Pk
F 2502 -1.056 0.910 0.798 1996 1815 0.473
. 60 7352 -0.404 0.929 0.742 5455 5068 0.415
SRS N
80 6507 -1.173 0.945 0.797 5186 4901 0.458
100 7148 -1.304 0.883 0.726 5374 4579 0.424
F 2602 -0.519 0.892 0.886 2304 2056 0.585
. 60 6025 -0.614 0.889 0.821 4947 4397 0.431
s /NAZ
80 5476 -0.879 0.903 0.857 4693 4238 0.481
100 5897 -1.168 0.862 0.815 4806 4143 0.452
F 4332 -1.687 0.894 0.889 3849 3441 0.594
- 60 7213 -0.875 0.896 0.863 6225 5577 0.411
TN
80 6359 -0.932 0.921 0.894 5685 5236 0.475
100 7046 -1.145 0.905 0.852 6003 5433 0.427

J R B R I B SRR R, W
FAIASC BB A Gy 1) e 1 18 3k 4 3 [20] . ANk 6 T
Bl A B BE /N, 22 e Sk B | e P
JEBEARJE G0, kR B 80 H B R/, i s
F G PESEIG IS REAR, SRR 80 H AT K, X
T B 3 Ry BRI S 4 22 M T A AR R R E A

AR BE 80 H B e hp SR AR OG , ARAEFST R 3,
PR ] A 5 0 S P R T A O, i el
SEVERUERRA, 183k M BUBRGF[21], X T/ R IR
k180 B It 422 Ky 3k i) ST AA) Fe o

2. 2. 40 A K 18 S B E PR B 5

KT ARKEE VN

Table 7 Sensory evaluation of steamed bread

. ki . o R E] VSN P . ]
B | ME | B i W | B | R Uk | @
4 |2 =
F 1 4 9 9 8 14 9 8 8 5 85
. 60 3 4 7 7 6 8 8 6 6 4 59
Bz ) 5 3 7 8 9 1 9 7 7 4 70
100 4 4 8 8 8 8 8 7 6 4 65
F 10 4 10 9 9 14 10 9 9 5 89
AN | 60 4 2 7 6 6 9 8 5 8 5 60
# 80 6 2 7 8 9 11 9 8 8 4 72
100 5 2 8 8 8 10 8 7 6 4 66
F 1 2 10 9 10 14 9 9 9 5 88
60 3 4 5 6 4 9 8 6 5 3 53
/N
TN 5 2 7 8 9 10 9 8 7 4 69
100 4 2 8 8 9 8 8 7 6 4 64
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FRENCH MILLING DATA IN 2016
B ENEE IR

Joél ABECASSIS =+
INRA, UMR 1208, Agropolymer Engineering and Emerging

v

Technologies, Montpellier, France.
EER A RZIZEEE (INRA)

In 2015, The French Milling ... 2015%F & [H [ #p A Large Diversity of Milling Companies BE# 27 i £ He 4k

IN EUROPE

] ARABS, BE. LE. B

360 oo 3 -
E L bR
£ 11, _— Ei
—_— Campiion
h 427 produiction units HBIFRFY
&37 ¥ "
—_— o
employees
fiftt L2 "o =
@ 1, 9 billion Turnower f —— -
LN A emmncial - Zisi
- Part de Nécraament da bié selon e rype de sthattuie
A1 A1
NUTRIXO 447 H SOUFFLET MEUNERIE 324 7]
+ 20 mills in France and in Belgium #EIE M RILE R Tr20 01" *‘\ - 10Mill iy France snd in Belgiven (5250 8 HE Rl 04
= ‘Wheat Milling capacity : 1300 millions tons/y 8150 T 413017 |

- Wheat Milling capacity : 1.2 million tensly 710 TR Ar120078
- Turmover: 1 200 millions nchading bakeries, pastries, ete. {f kB2 (0000 38 I0HAT >~ 800 - Tumnower : 435 millions € 17Tk Bla. 351200 L
- Owed by the 151 EU Coop : Vivscia

AXIANE MEUNERIE HE447]

- 10 Millsin France FEELIN {110 18T
- WWheat Milling capacity : 650 000 t 39 4n I Ap65 14
- Turnaver : 183 millions € 4 9 i LE3 N0
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Millers use French Wheats ¥:E ¥ L

1) LniEanteni e b Terats o fearen
s et

CR T L] e T 3,3 milion 1o of Wheat ® "

-..n = 00 L. g
- L]
= P This I the ameunt of =
— rummm 4 -

EE o e eneus i
—_ (20187 3016 B

[l =

" =

iy Ll = P : —_—

e e o

Export: a concentrated market i 1: #ch i Flour Market developments Fi il % &

Wolume of Fiowr uses b 53 5 Twarnower 71 408

iioiigwing rmuany pran. of prog!

e W
e ————— BT LTI

AR ey 1,71 il — "
o ALK —
[ ———
b Sl i 5 U et 8 Bt ——
[
0 o g -] a0 F T FT]
e ——— - e ———

Techne ol il Bakery LY Y
oSl 1 A TR G T

Typical French Milling Diagramme BRI EEHTE
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Ocrim B v Al R P

=313

@ Rlu HIGH EFFICIENCY FLOW

[ & S =

HIGH EFFICIENCY FLOW
e @
MARCD GALLI — Technological Manager

O3 O3

HIGH EFFICIENCY FLOW s HIGH EFFICIENCY FLOW B3l
= For Dcrim the Asian market is a strategic market:
OCRMES , SHESREARERERNTE * Low ash flours LR 5%
+ Because itis a trend market (55 /2 588 [ 09 T8 * Bright white flours £ 5%}
+ Because of its particular products E A X & %R ER « Very fine flours & 40 5%

+ Because of high production standards [ 5 2 W S #5608 &

..... But what is so unigue and specific about the Asian Market flours?
THIS ARE THE SPECIFICATION OF THE ASIAN MARKET

e @ ARESHHBFRRGER . @

DEETHEEM http://www.cnmf.net 89



©)

O30

HIGH EFFICIENCY FLOW B¥ERE
+ Animportant concept: W

“fine and low ash flour “SHOULD"
always be correlated kR HEAR A
Tlee

But is this really the case? M PO H AR A ?

* In order to achieve such objective /3 T is(EEE

it is essential to consider the  {[".\ 78 th S IR 4150
external factors and guaranteeing [ L) 17 F 625 -

them
A - iﬁiﬁ@a@

HOWEVER, IT IS NOT ALWAYS
EASY........

O30

HIGH EFFICIENCY FLOW 3 TE a

BT @E e B
BLR AR

* To achieve such objective......
* To satisfy the market requirements.....

OCRIM developed :hr;::ua ?nedicabed milling %ﬁgggﬂﬁg —

HIGH EFFICIENCY FLOW (HEF) RS (AHER HEF)
— il R TR
TR i HEAC OCRIM
SEB I BIE PR HE
ERERRE

A DIAGRAM TAILORMADE ON THE REAL
REQUIREMENTS OF ASIA MARKET AND
ON THE OCRIM EXPERIENCE

=24 @
HIGH EFFICIENCY FLOW ERRAE

+ Afundamental concept prior to RS AT B AR A
continue: &

“"Very fine granulation of flour eases the e R R Rk
contamination aspect during the [EpTne
mIIr||: NT?EME"JE%

s In this particular case we refer to TP TF Rt
contaminatien in terms of bran in BRERRE T S R Y
flour

BALEEmraES - &

*  because during a hard grinding
approach there could be the HERRAE R -
AR P BT WEHNRELE  F

In order to avold this there s no other
choice then to CLEAN THE PRODUCT
prior milling

FRELEY M R AR LR AT
HETTEE ST EREA R -

{085 { M|
HIGH EFFICIENCY FLOW B3R

The Purifiers ;i

s The specific values for b peat 2t el
sophisticated plants range from  BHEf TREEMAE
1,2-1,5 mm x 100/kg/24h 1.2-1,5 mm x 100/kg/24h

* Itis know that the reduction in
granulation brings to a reduction
in capacity of a purifier

BT - BT b
{ER AR SE

# |n certain cases this could lead to #—£H% » BEEEMESRRGR

a negative economic result A @

o>=ra
HIGH EFFICIENCY FLOWEBRZR g
The purifiers are today the only machines gL H Al — 52 o] 28

that allow the cleaning of the product prior i L Ar BT TS g
to grinding

But The cleaning by means of purifiers may (BB - R

also not be sufficient TR
Unless the cycle is repeated more times ErdEfE e R e
which will make the approach economically {88 i A FT SRR A BT 7Y

impossible to justify on top non not
guarantee a perfect result

HEtiEtE B+ OCRIM &

This is why Ocrim developed the aHEF» PR BN (HEF)

diagram

O=31a

HIGH EFFICIENCY FLOW mE3ERE

The HEF diagrams is based on several main

HEF (J e iite) R AEns S| -
principles which may be summarized as KB EREF:

follows:
+  Division of production In correlation of
the granulation; = - R S T
+ Division of product in correlationte - [ HISOER ST
quality;
- R ph R LR 5

+  Cleaning of product by means of
rollermills;

In the next slides will go in detail for every of 3 F MR iR RN
mentioned principles
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HIGH EFFICIENCY FLOW B

Ocrim has always been very careful in the
granulation distribution of products

The benefits that can be achieved are:

= optimization of the grinding for
specific passages;

= Possibility to optimize several
adjustments;

* A more correct configuration between
rollermill/sifter in correlation to the
product;

= Flour of different chemical/physical
characterizes yielding high consequential
flexibility;

OCRIME R B8R A R 7
REARE AT bR

- B A T R

- b — ST el

- TR LA e A

Ay @

O3
HIGH EFFICIENCY FLOW B

In instances of product not being
homogenous the condition are the
following:

+  Grinding adjustments for fine
products, and in this case the
coarse product will have an
excessive stress;

BT R T

S S TR I A

HERRERER)

(085 A

HIGH EFFICIENCY FLOW BE¥EHE

The disadvantages of such scenario are:

* Inthe case of a grinding adjusted for
fine product, the risk is that also the
bran particles present in the product
may be grinded and therefore
contaminating the extracted flour;

* Inthe case of a grinding adjusted for
coarse product, the risk is in not
finishing the product and therefore
compromising the final extraction;

b findipR B

- TE BT TERE B N REaY -
SREES VIRt
AT » AR
BT

- FEME TR b e -
FHETRE R B MRS
FEHE + MRRAE T MLETLEAD

=312

HIGH EFFICIENCY FLOW BE¥#ErE

Fram this concept, and further to field
tests, OCRIM has identified a series of
granulation ranges to satisfy the various

B LIRS IR
i, + OCRIMEI T — .5 455

ek CE T ET T
As an example, the following is a indicative [ T B8 &R0 3L B4
range for 3 to 4 classifications T

3 dassifications senshatns

1000y - 500p 10204 - 710p

500y - 300p 710u - 5300

<300p 530p - 343p
=

©=21a
HIGH EFFICIENCY FLOW E¥ERiE

Ratio between the extracted flour and the granulation range in
correlation to the feedrate of the passage

BiEHn
£ 450 S5 0 400 5 9 O 0
3 classifiche 4 classifiche
1000y - 5001 30-40% 1020u - 710p 25 - 35%
500 - 3004 40 - 50% 710y - 5300 35% - 45%
< 300p 60 —65% 530y - 343 45— 55%
343 - 2501 65— 75%

O=31a

HIGH EFFICIENCY FLOW EXETE

*  Interms of quality concept, in this
particular presentation, we refer to
the ash content

*  Our objective is to achieve high
extraction of flours with low ash
content

»  This type of flour can be attained
only on the head refining and
reduction passages

*  This translates that the concept
that where we will focus and
analyze will be focus on such
passages

LTI E « RHEaRI

BH B BUR BB - B
BAERSHIESR

R O R A RE e HE A DR
Pty ke 00

M ERER R RS

S E N @
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HIGH EFFICIENCY FLOW BRI

The following data prove what has been illustrated in the previous slides:
R T AT

S —MENE HEF SRR

Range AHSinlam | ASH Flour |Range AsHinlam | ASH Flour

1000 - 500u (Rig) | 1064 0484 | j000u-720u(D1)| 1370 0,519

500 - 300y (Rim) | 0,658 0378 | 7i00-530u(R1g) | 0565 0,368

<300u (R1f) 0459 0.366  |530y.343u(R1m)| 0430 0,358

343u-250u (R1f) | 0410 124

In addition, the figures illustrate the unequivocal the efficiency in combining the
cleaning of the semolina with the granulation division

{lam : BEEH )

(055 Al

HIGH EFFICIENCY FLOW B3RKE

Prior to proceed with other considerations is important to emphasize the
importance in cleaning the product prior to further grinding

It is also obvious that it is not possible to apply an infinite number of purifiers,
therefore alternative solutions are required

THEREFORE, WHAT CAN BE DONE TO COMBINE THESE TWO REQUERIMENTS?

L B R A O SO T St R G — 2 AR
g%ﬂﬁm%lﬁ]ﬁ:’:lﬂiﬂﬂmkix + BB TR

O=31a

HIGH EFFICIENCY FLOW B3R RE

What OCRIM proposes to satisfy this two requirement is called:

ROLLERMILL CLEANING (“RC") EF¥iilig=

The innovation does not lie in  paner mms . mw
the concept but rather in the 3 WL A SRR e

importance of the diagram WS - BT

approach to maximize the L Ty
efficiency, in order to further ;ﬂ:;ﬂﬁ RN

complete, what the purifier
already achieve today.

©=31a

HIGH EFFICIENCY FLOW E3RiiiE

WHAT DOES THIS CONCEPT MEAN? RERERTHE?
Each milling passage and relative sifting has always a “dirty” overtail

This occurs because the endosperm shatters in flour while the bran, being more
elastic, expands — grinding phase —

The coarse product = bran = is then separated while the fine product passes through
- sleving phase

RN LR A A AT "dirny” overlail ( “#§° BAEY)

R R SO LR REIRASIUR T - R
WP — TEN R S

HEES - BT - SIS AT RN T - T e @

O=2a
HIGH EFFICIENCY FLOW BE¥ERRE

Eliminating the bran fraction, the remaining products will have a lower ash content
«.-.this allows to treat them in a different way within the diagram.....
.....This is what so called eseparation».....

.ROLLERMILL CLEANING (“RC”) (BF%HS%E)

ZERIRERERAET TR G R I (A Y

<o BEFCRTIRATE MR 0M P IR it MR 5
oo BETEN R A"

O=31a

HIGH EFFICIENCY FLOW WBRERIE

* The following data will help to illustrate this concept

»  We will look at two passages with different characteristics and summarized as
follows:

TR
B A R A R T
D1 Rlc
In 1,37 In 0,565

Out < 280 0,482 |Out<280p 0,372
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HIGH EFFICIENCY FLOW B ERiE

The data shows that even though

the ash content was high in the

rollermill, it is possible after the

grinding and sifting to achieve a

::pmdu:t,ﬂwuﬂnlﬂﬂu,m
n

O P R
R - BRI TS
B A 200pR S » T E
RS -

+  This will allow in the subsequent {1 {1 i [ [ i 400 U O 500 SRR
passages to achieve flour with  SEytIEIe ey s
very low ash content

*  Obwiously, the lower isthe ash in  grenes | e ies o SH 0

the Input product, the lower will
it g S nwwzm&mﬁm@

©)

(055 A

HIGH EFFICIENCY FLOW BE¥ERE

Further to the introduction of the concept behind *“HEF * we can do a real
comparison

Wit — SR riBrerRE | ANET TRLR:
We refer to diagrams with a grinding length of
REMRNEREES
12,5 mm x 100Kg/24h
‘We refer to diagrams with a sifting surface of
HEFANNIERA
0,072 m2 x 100/kg/24h

‘We refer to diagrams with specific bolting surface of
HEERNTERESL @

1,30 mm x 100kg/24h

(085 A

HIGH EFFICIENCY FLOW E3RifE

* In both cases the objective of the diagram is to maximize the extraction of low
ash flours

= For low ash flour we refer to ash lower than 0,45
= To maintain fine granulation
*  For flour with fine granulation, we refer to hard wheat flour lower than 118 p

TR B R BB R R

- B ERSHER: 0.45

- BREFiE

- STRHEEHAY - RETRCE AEEHANEER118 0

O3

HIGH EFFICIENCY FLOW &R EIE

The first difference that arises is the number of granulation division feeding the
rollermills

The "HEF" foresees 4 divisions while "SF” foresees 3 divisions.
The granulation range is illustrated in the following spreadsheet:
AT FIRSTEDS e A i RS R o TR

HEFET A RAEER - MSFRAMEER

RN REE T T AT
SF —E HEF s ie
1000u - 5001 1020y - 710u
500 - 300u 710p - 530p
< 300p 530u - 343
343 - 250p @

O=31a

HIGH EFFICIENCY FLOW BEXRRiE

Summary of the difference in terms of average ash content and extraction batween
the “HEF” and “SF" diagram:

TFIE HEF Fifefo SF RREFE s i SSeiess

HEF sl SF —ME

ASH | % AsH | %
o1 0500 | 234 |Rig 0512 | 317
R1g 0372 | 608 |Rim | 0,399 | 447
Rim 0368 | 791 |R1f 0378 | 1580
RIf/R2A | 0348 | 995 |R2 045 | 643
R2a 039% | 358
R2b 0540 | 258
Tot. | 0388 | 3244 |t | 0420 | 2987 | @

O=31a

HIGH EFFICIENCY FLOW BRI

*  The proof of the efficiency of this approach is highlight by the fact that the
average ash content in the “HEF” is lower of 7-8% compared to the group of
passage foreseen in “SF*,

#  This with an increase in flour extraction of 8 - 9%

HATE ISR AR « HEFRYEETRE ikt SPRY AR

T-8%

il T T 8~9%
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»  Concerning the comparison, it is important to highlight the impertance of the
The following table summarizes the flour distribution and

diffused application of “RC” foreseen in "HEF” compared to "SF"
extractions of flour of the «HEF» and «SF» for the reduction *  Wecon see it applied to practically every passage in "HEF", which is not
passages (C).

foreseen in the “SF*
*  |nthe "SF" the product always cycles in the same group (reduction)
T84S HEF | SF Bftreduction Bl (C) ASIES &3 LR kR +  Inthe “HEF” the coarse fraction returns to dedicated passages which are
generally tail refiners.

SF —MiE
HEP MRS - SBSA  AE SF(—BLAEE) « TN HEF(IERRR R W 1l
e | i SealL ot RC (iS4 2 44) (OB E
c1 0356 | 437 |C1 0,390 | 1317
Cla 0364 | 896 |C2 0,523 | 4,90 - REREHEHEF R FRC (M EHIEE T W A e i — i - T
SF R RRC (e MR S A9 1 AR

- $ESF (—iNER) - R ERY
- {EHEF (M) - SEWE SR (tail refiners)

O3=21A
HIGH EFFICIENCY FLOW 3R
The following spreadsheet summarizes the distribution:

©=31a

HIGH EFFICIENCY FLOW ERiE

Alsa the distribution of the grinding lenght in the reduction and refining is 25 HESENT:
significantly different between the two configurations HEF IS AR IR SF—BRE
In diagram *$F" are more concentrated compared to the “HEF* D1 1,25m Rlg 2,5m
This allows to have more grinding and sieving cycles compared to a violent reduction Rlg 2,5m R1m 25m
of the semaolina into flour in a single passage which happens in the «5Fw diagram R1m 25m R1f 5m
B33 15 reduction () 0 refining (F) th 4k e SR B L A
R2a 2m Cl 4m
. SF HEF R2b 1,25m c2 4m
C1 2,5m
SR TR I 5 P R 00T - B S ENIRY LB S 308 Cls 20
SF3 o Cib 2m
AM—EHIEISPRRIEE -
c2 Zm

{© )i nvA
HIGH EFFICIENCY FLOW E&EiE

Concluding, a summary of the data of the flours achieved with «HEF»
compared to «SFu:

5, HertBsPE AR R ERE R
Description oHEF» mawam | «SF» —pan
min. ash flour 0,344 0,366
% ext. min. ash flour 5-6 05-1
% ext. ash flour < 0,40 42-43 3g-39
9% ext. ash flour < 0,45 64 - 65 58-59
Total % ext. 77,21 77.25
Final ash contain 0,618 0,661

=3 a
HIGH EFFICIENCY FLOW EXERE

This data can be considered sufficient to provide a comparison
conclusion between the two technologies and the substantial
benefit applicable to “HEF”

But it is also correct to remind that the designing of a diagram
involves, in equal amounts, experience and passion....

- WS AE R Ok L1 MU AT [ley TRSERNE - LAR HEF R R i .
- PRI EERR SRS + I Rhe s - SEERLLE %L

MU : Mr. Marco Galli

ey . ERER

Tel : 13702920690 / 00886-916238023
Emall: a795538%@ms9.hinet.not
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36 [ By L - B B RENEEBHSR

. t&FﬁdﬂﬁI?ﬁ&mI?ﬁ A%, L.

%lﬂ?ﬁﬁ}ﬁ(lAOM} FFL

+ FEhH$EEL (Buhler Milling school):
35 0

P T T A T

Kasas Stare Kaxsas Stare

Ld . . e s «
o T (AN J A 0
5 g = TN e b 9
R O [ " = e 7
U5, Wheat i/ iClasied
f pe { iy ;B i - § .
..I | S -_ _'__.

ARD BED WIITEN @ AR BDS LR 0 EOPT AED WITEN  @RCFEWRITE W HAND WAITE 8 s 125, Whaat Associatet: hitp:/fwww uswheat o fwhestClases

NITEREITY NITEREITY

RENENH
REMZEHO

UE wheat Domestic ute and sxgens.
Bl b Per Matrbe Ton Par

=600
« REEEAH [re— + BEDMENS, $500
BHHORER 2016: 1340 &/
F (2500758) s o oD |
5300
5200

s

sm‘-__. R Ty Y

mwmmmmmmm —DHS 14% —HRW 12%
ap focn- 21161 aspm

Eamsas Stare Eassas Stare

UNITEREITY UNITEREITY
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5 per Ton § per
wJul 15 = Jul 16
5500
G BT : 2250
FE/BE.
¥, EE: 1300 &/ “
[ 5300 -

g
s
%r*
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5 [ e - fisak

EEABFI0ETH .
m#EHER: 30-40 £
EEMIE: 250050
FEHREGT £ S 3908/K
Ardent Mill: 2.670/%

ADM: 1.4 ABE/E

Grain Craft; 8332 /%

Milling Miller (B:§): 4900 Mi/X

Eansas Stare

$100
DHE 14T Durum
XETR BR--i1047~ & REWR FRf~R
1998 1 20141
T [rwospoish | mer  [eg ospege |
Condgra il ] 2685
A 2519.5 DA 140
T Y T T -
ot osiords 08 st w1607
Cereal F. Pro. 34598 Iebills 40835
31524 %{ 22 |
e 5643 Miling 20TTA
a7ed.1 MEE. Aus0. 17679
% 4 TR
Yo T T S Vo LS TR
Duata soaree: LAOM
X b &3 *H: AXBHmRAA  (Nisshin)
--59008i/ K
Ardent Mill: o =S
* ConAgra Foods: 44% ey Lo
* Corgill: 44% - B (Miller ,,‘,,_m- rs
- CHS: 12% Milling) I S ——— Lo tf":r.-
EHE. Ardens MilMIIAED Y : 2650/, SREMEEMIME e 2014%R205 MR N akng
NEVINES. T RE ) . *=_.El
BEGTEH, ITRIEEN, R1T G ABIE RBIEN i85 BT exeat
SHEETRENXMEEF. M. 150 H RN XA E L /D. : R {-E -
- e, o

BT 8 D o o gy -

Eansas Stare

UNITERSITT
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RETEET A (&) RETEET S (KD

VEf 052056 /T (FIER)
e 2 Ll i

18.75% fad) wa (%) i (%) i (R
Snow 0.35 17
Patent 0.40 1.7
Stralght 0.5 173
Clear 0.70 1.67

Specialty 1 LR 172

Speclalty 2 b 1.97
bran L 0.40

« REMDEENT
it 3000 8.
- mRTE

EEE

2280 B

(76%).

R .

B Four MR from LS,

Kamsas Stare Kamsas Stare

UNITEIRSITY UNITEREATT

XEmR FIE

EE B EA-EHE
I . WA AWREE. SRR

L (L E i

s FIE-KF %"' - HmEEEA

85% i
LUES B R
Komas Suane Komas Suane

T i %4
o B il B AR Bl

T A5 i 4 o

2
2
#

. A

:-.:h-""' - *EHM*?

> Bl
= ARB ST S ADMMilling Co.  11/2015  Moid (Microblological)

at » LA Grain Crafl O42016  Severs peanut allergies
sy > ek

Companmy Recall date Reasons for recall

-
.
L]

Ganeral Mills 052016 E. coll 0121

-

FlourE xemcion & )
g;(‘ b - -

0 0 e fwrweweri. uscla gonedate-products,wheat-date aspei 15171
Eaxsas Sate Eaxsas Sate

UNITEREITY UNITEREITY
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[k & e FEHEBHHEES (gluten free)
o B KEBERATIARE,
« hnaE/NEIEE o BRBI AT (celiac disease): 28 £150 412 B bR A B 46,
IR B R4 8 T B e

* S FE T [

o MR BTN UL TR, WK SRR,
- EHEAE: BEHE, RAER o by S
K& o 1[5 % Gluten Free ;" i RYTF R M.
H=M¥RA+H8EH AEmBmEIH: XETHER

= 13%M I Y Gluten Free ™8k .

= PflEy: ss{EEIT

» LWL AR, ML EPIEE A, A A S A
A SR B HEET A 00 A Sl

s FRREHUCALA: TH. K8, 8. LW, i

URITEREATT T

AEIAOEE&R: RETHEF

E=F 5
[iA-H
= fifp:
== » BECeh AL, I WA RDHE B A, (oI, BERS, 5 FR S
i, SRS e,
= Rl
ol )
Congeol $3Is' Sh
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EEEERFHIR EEEEHFHIR
21 H
= NEIE AR A R kR
o e RN, IR IRERE (AT R HILE), B 16T
B, RN, O, SN o i
| i » TR
s e LI INE S
L 38 L i } W
TEHx. Putmrmton T4
et - ¥ T MR
& G T o i > B A EECR-E R
* Betaglucan
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