The Classification and
Production of Whole Wheat
Flour in the U.S.
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Whole Wheat Flour 42 #5 (WWF)

* Whole grains shall consist of the intact,
ground, cracked or flaked caryopsis, whose
principal anatomical components—the
starchy endosperm, germ, and bran—are
present in the same relative proportions as
they exist in the intact caryopsis. — AACCI
Whole Grains Definition (1999)
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Market Information TH i71= &

e 2005 USDA Dietary Guidelines suggested that half of grains consumed should come
from whole grains (USDA 2005)
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* The average fiber intake for adults across North America, Europe, and Asia varied
from 9 to 24 g/day, has been below the WHO/FAO recommended range of 40 g/day
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* Whole wheat flour production accounted for 4.3% of total U.S. flour production in
2023 (Milling and Baking News)
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* 4,58 million hundredweight were produced in the 4" Q of 2023
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Whole Wheat Flour Types ¢ Z ¥y 2 AU

 High extraction 5 H X&)
« Approximately an 85% extraction 1% K 2 585% ‘
. }I\gflzi%eﬁixto a WWF with some bran and germ sifted out EEi &% %), 7HH —Ledk
1):7=3
* Milled from hard and soft wheats 338 & F1%R & BE i
* Whole wheat bread flour & EH 8%

* Milled from hard wheats (Hard red winter, hard red spring, or hard white) HiEXZ
Ry (BBOX%. WEE. IERX)

* Whole wheat pastry flour & Z& £ S8
. I\éillﬁe)d from soft wheat (Soft red winter, Soft white) B EZ B (B4 &XZEF . &

* Whole wheat all-purpose flour £ % 1& B

* Milled from a soft and hard wheat blend or hard red winter I Z FIEZ AL %,
EIEEEARSS 3230



Types of Whole Wheat Milling Equipment
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Types of Whole Wheat Milling Equipment
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* Stone Mill 7 E&

e Steel Roller Mill 3§ &

« Hammermill & 5 BE




Stone Mill A £

* Single stage milling —>X %7
. UtlTllzes compression, shear, and abrasion ¥ FH#f[£. EYJA0
r=} J\

e Modern mills use metal plates with attached com%)sition

stones attached INTE | {5 F $¥MR 3+ BT 105 Bk

« Generate heat during grinding #ff EE i = #4L
« Stones can reach temperatures of 90 °C G &2 E 1] 1A F]90°C

* Generall Eroduce flour with higher damage starch 18 .% =4 P TE D
WHUEM R S
 Induce loss of amino acids and unsaturated fatty acids S 2 S E L

RN IR EREAES
« Tend to produce coarse particle size WWF {314 = B HRA E
B2k ~

* Notcommonly used on commercial scale due to poor
efficiency EE% S 0




Steel Roller Mill 43 &

 Single and multiple stage milling —>X 5§ £ X %7
 Utilizes compression and shear forces #) H#f £ 5] /] Horizontal

* The amount of grinding and reduction at each roll can be Corrugated ML E
adjusted 3R FIICIR AV EETE E 0] 1 &

1= EE
j\ 4
* Optimize roll corrugations and roll differential {L1¢ BE4E B& i AP
TEEIRIREL
. ﬁeduceo! heat erJ]ild up cl)n rolls which r}_eszLIJltTirJuzgitm .
estruction to chemical components jg /> [ BE4E _F HYFREFR
B2, M 7 XS o BB AR
* Less starch damage compared stone milling (5-7%) tb A BEHHLL, B
EMRD (5-7%)
* Wheat bran and germ can be separated from the endosperm
fraction with subsequent sifting & Zk F1fA 2F o] 1813 5 22074 |
MIEZL R B Tk Horizontal | |
« Most common equipment used in WWF milling & Z 7 il 7 & smooth 3 | J ~
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Hammermill & F &

* Single stage milling —>X %7

* Critical variables are the tip speed of the hammers,
hammer arrangement, screen size XEL =&

RE, FLHES], HRNRST
e Can be used to mill coarse bran after initial roller

milling o] A £ #14R4R B2 1 Ja Sk A 1H
com

* Not commonly used on '

mercial scale

%[oduction of WWF g BT &% %ﬁ-ﬂk%ﬂ*i

* Generate temperatures up to 55°C ~HUFEE 5
Z55°C
. Ié)%rg)aged starch reported at 8-9% W HIEME = A
- 0
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Whole Wheat Flour Preparatlon and Milling
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Whole Wheat Flour Milling Preparation &2
MR B B &

e Blend different wheat varieties from various locations A~ [X h
¥ EEGEUEE
repaglon o C[ean 7\%5}5

J

e Add 1 -2% moisture or hit a target moisture content (14.5%) j]l]]\\
1-2% MY 7K A 2| B iR/K 0 & 2(14.5%)
e Optional O] 1%

Tempering )i

Tempering is not required for production of WWF & f= & Z M AEEHE

Soften the grain and improve efficiency in energy required to mill WWF 4 f= & &7,
=B, IRSEEX

Milling tempered wheat results in a coarser particle size WWF compared to milling

un-tempered wheat 5 KBZEZH/NEMLL, HEEN/NEEFENERENESEH



Single Stream Whole Wheat Flour Milling £
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» Use a stone mill, roller mill with corrugations, or hammermill {F B G E. &

Equipment EUTRIIRE, oEE
B &

\
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» Wheat enters the mill and is ground in one pass /NEFH N B, — XRERK
* Ground wheat is in the same proportions as the intact kernel EEREAY /N F10

SEEMNZNAVAD LR —F
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e stream mills are mills that grind the grain in one operation and where the resultant
whole wheat flour is neither sifted, separated, or re-ground B & #EI ¥ B I5— K IGE S
B, FIENEZMmBEALIRs. »EMAENHE

e Least common method for commercial whole wheat flour production W& Z E# 4 = F
= AT WHTTE

* Flour tends to have a larger particle size compared to multiple stage milling 5 £ >X #5348
tb, FrEREMEFFRAER K



Multiple Stream Whole Wheat Flour Milling %
MBS 20 1) 10

- \
* Use a series of roller mills and sifters 1 i — & %! {948 EEF 554/
e e~4 * Endosperm is separated from bran and germ and ground separately fE S EMPEF D, DI E
= J
N
* Mill flow used to create multiple streams - Grind -> Sift -> Grind -> Sift 177 Z B - HE-TF 0 - BE- 70
» Coarse material is sent back for further milling and sifting fBfE#RhXE, #HiTH—FTWEMNTH
J

* The endosperm, germ, and bran are recombined in continuous process ZEE LM HIE T, A . FREFMEFHE
B
* All components are present in the same proportions as the intact kernel ff B B2 90 5 52 ¥R L 548 [E

ecombination using a multiple stream method is the most common method for

commercial whole wheat flour production Z¥M s EHEE R T ILHNEFWILE =%
EZMTTIE
* Millstreams may be sifted and separated by particle size 3 5& o] [zt B #H 17w D
e Bran may undergo additional fine grinding (hammermill) Zk 2 o] XS EEZR  ($EEE)
* Creates a WWF with a more uniform particle size &£ = I ZMA R EIY—



Whole Wheat Flour Quality Considerations
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Particle Size % &

* The milling method affects particle size distribution &y 7 T\ & Mg E 5> %0
e There can be significant differences in WWEF particle size distribution across flour

. g . \[2 | \[7 \[7 N[ Ou
?Liar:d_%g%ng milling companies ~NEIEM MmEFMEHN ] NEZHHNE DB 8T
T+ \I T
* The effect of bran particle size on dough properties and bread quality are not
consistent among studies FIR Brr, ZRERE X B A4 M4 E RV

A—EX
* Variation in bran composition and methods used to prepare bran £k Z s 2 T L FHZHEE

By TT7%
* Bakers must d\etermin\e Whj\t specifications work best for their product/process ez A FA
EHAHERE SR/ T2 |
* Incorporation of fibers into white wheat flour tends to increase the starch

retrogradation and bread staling 7£ B H P2 AT A IBINEN O A ME 2L

* More starch retrogradation in bread crumb was observed in WWFs of fine bran than

’Icih]oiseif%coarse bran HZXZ N E N EEZEM LR RN ENEEZEMAE =N E S EUEHN

i



Whole Wheat Flour Particle Size ©Z& ¥ ¥ &
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Starch Damage A 332 %)

* Starch damage may better indicate milling severity than the heat generated during
the milling process AT RN 1 iR E fﬁ%\%ﬁ%‘]*ﬁﬂﬁiﬁpf‘iﬂﬂlﬂg’)

* The milling method affects degree of starch damage F#) 77 T\ = WA HEM NEE

* In yeast breads, some damaged starch is desirable FliER A BEEmE R, FE LW
o2 8 |

* The amount of amylopectin retrogradation and breadcrumb irmm%ncreased with
the damaged starch content fEEMKHUEM ZEIBM, EMOEES . M

FE LI AN

* Damaged starch can increase initial water abs
formation during mixing B ARSI N 46 9D
B E A

* Dough consistency can decrease and lose gas
degradation during fermentation phase. E%E%
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Thank You15] 57!
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