Section 1: Introduction to Flour Fortification

bt ARy

Reasons for Flour Fortification EIf#8{t BV EE

Overview of the Fortification Process 381t T Z 8%

Vitamins & Minerals Used in Flour FortificationEI#58{t P &b M & YR E RS
Impact of Flour Fortification on Public Health EI¥ &1L 3t 23 A 2 BE A 52 1

Benefits to Mills from Fortifying Flour E¥} &M {t E ¥ A 18 2 49 Flz$
Understanding Fortification Regulations X¥58{t#1 E 1 8 i

Ensuring Consumer Satisfaction of Fortified #{RH % & XL HZE

Products Section Summary 7= @#8E%

References &#&



Seven Reasons to Fortify Flour 38{LE¥ 8 -E /N H

1. Fortifying commonly eaten staple foods, like wheat flour, is an effective and
economical way to ensure that national populations are provided with essential
vitamins and minerals. — i@ LN ERR/NZH |, e S AE ARIBAE R 4 fthas
Y — M E R AT A,

2. These vitamins and minerals help prevent nutritional deficiencies such as iron
deficiency anemia, and some health problems and birth defects.iX £ 4t fthap K5 4

FREEBEITPL EFNIRZ | PIMRR S BNAIE , MEA4—LEREE,

3. Flour an ideal medium for fortification, because it is a staple food and more people
can be reached by fortifying the flour at the mill than by fortifying only flour products.
HyR{tREBENGE  REAHFRANCEEMEIEE,

4. Fortification can significantly improve the health of a national population5®{t E %3 AJ

NEERNEE




Seven Reasons to Fortify Flour 38{LE¥ £ N H

5. Fortifying flour can be beneficial for the national economy. Healthy citizens lead
to increased productivity. SB{LEM AIEEREZF 2%, SERENERTRSE
7= o

6. The World Bank estimates that vitamin and mineral deficiencies as a whole
depress GDP by as much as 5%. Fortification of key staple foods with specific
vitamins and will help eliminate these deficiencies for as little as 0.15% of GDP-
the approximate fortification costitt 4R 1T A 4k b ap K& YRR Z EGDP S AT~
BRIE5%. ERPMALEMIE 2RI , 2RERRZECDPAH#IK0.15%--- KLY
RYER L B AR

7. Flour millers can play a major part in solving these nutritional problems by
improving their products with the addition of key vitamins and minerals. They
produce a better product, they can do so at low or no cost and they help their
wholesalers to bring better products to their customers. E# /& 7E U 5 7= At
NI BNEMTNT PRXLERERNETEENERA. BHEIEERSKE
BEARIER TEFHFNTm , BEVEHEPEft mRE~awasAl.



Overview of Flour FortificationTE¥581{t B 5%

Fortification is the process of adding
vitamins and minerals to flour during the
milling process, resulting in a higher quality,
more nutritious product.E#5R{L 2 1E Hl# T
BRRRMEMRNT YR , AIE~HERE
B, EZEFN~m

Vitamins and minerals are typically added to
flour during the milling process via small
amounts of a powdered “micronutrient
premix”. EIX A 4Mas e YR , 25
BNHE. EFIMEIERPEISMADEY
RUEEFRRTREE

More information about premixes can be
found in Section 2 of this toolkit. ;R & FIHY
EZEEAESE28 0 P E




Overview of Flour FortificationTE¥581{t B 5%

Prior to milling, whole grain wheat contains
significant levels of calories, protein,
carbohydrates and dietary fiber
(macronutrients) and also many vitamins and
minerals (vitamins and minerals). But most of
the vitamins and minerals are contained in the
bran and the germ of the wheat. #8171 , &
NN ESESEENFRE  EARK, ok
ILEMMAEEFRENRBTER , Lftian M
YR, EXSHRNEMRNT NRESEN
ZMBEREFE

When flour is milled, the bran and the germ
are removed and discarded leaving mostly
pure, white endosperm. But this results in
many of the vitamins and minerals being
removed leaving a product that is less
nutritious than the whole grain wheat. = E%2
INIEY , AR MESFRE , R T AEBD2ERYH
L, BEXBS T HE T EMmaAy YR

NEmEBELE2RMNREFLTRZ,



Overview of Flour Fortification E ¥ 584t Y8R

Table 3.8 Nutrient Composition of Whole and Refined Wheat R

Nutrient Level units I@ w Percent
Level  |INQ Lol Ing  Rerention
Calories kcal/100g 339 1.0 364 1.0 105%
Protein % 13.7 1.2 10.3 0.9 80%
Calcium pPpm 3 0.2 150 0.1 44%
Iron -men ppm 54 3.9 0.8 22%
-women 1.8 04
Zinc ppm 35 2.0 7.0 0.4 20%
Thiamin ppm 4.1 2.0 2.0 0.9 49%
Riboflavin ppm 1.1 0.5 04 0.2 37%
Miacin Ppm 48 1.9 10 04 21%
NE 83 3.3 32 1.3
Pyridoxine Ppm 3.8 1.7 1.0 0.4 24%
Folates Ppm 0.41 0.6 0.25 0.3 61%
Phosphorus mg/100g 346 2.7 108 0.9 31%
Phytic acid mg/100g 800 280 35%

* Whole wheat protein and micronutrient levels can vary widely. Iron, for example, can range from 30
prm to over 100 ppm. The values shown here are averages talken from TTSDA Food Composition Tables.
* *Normal white, non-fortified, all-purpose flour with 75% extraction

The table shows the degree to which nutrients are reduced during milling. 100 grams/day
of whole wheat flour supplies 22% of the United States Recommended Daily Allowance
for iron. Refined flour has less than one fourth of this amount (less than 6% of the RDA )
RNMRBETRTHHETRPEFRONER, BRI00EXH4 R THEEABRRE
R EN 220N EE, BERALTERENL4, (P THEEENGY)




Overview of Flour FortificationTE¥581{t B 5%

Fortification can restore to milled flour the natural levels of vitamins and minerals found in the
wheat kernel or whole wheat flour. This process is commonly referred to as “enrichment” or

‘restoration”. It is one type of fortification. B {t&p 5 M TAER 2] |, LM E YRR
REENERHLER T, INTEBEESRE R ER HER, X2 5 ﬁ!ﬂ’]?ﬁﬂ:jiio

Fortification can also add vitamins and minerals back in amounts than are higher than as

naturally present in the whole wheat kernel. This type of fortification is very common and is

used where the populations consuming flour and flour products are deficient in one or more of

the vitamins and minerals added. RB{LH AT AMALBREZNFESEEESNEERZNT YR,

i;tﬁgz%{gﬂ%ﬁﬂﬁm , BATAMPEREYNEFRNE - ESHNEERNT YR RINE
N \] £ "

Another type of fortification used to help prevent deficiencies adds additional vitamins and
minerals that are not naturally present in wheat. Examples include vitamin A, and/or calcium

and/or Vitamin B12% —fsa{b 8 & 2 BB Fs TN eEB £/ N Z PRI 4 tban FE YRR Z
o DEHEMATA , F/HEEM/HL4EMGFBL2.R



Vitamins & Minerals Used in Flour Fortification

58 U TE 2 R 62 F BV ZE fban M1 5™ ) ;R

Common minerals and vitamins added to flourEE¥ P IMANT YR NLEthd

Ironk

Zinck¥

Folic Acid M8

the B vitamins (Thiamin, Riboflavin and Niacin) 4kt %5 B
In some countries Vitamin A, Calcium and B12 are added.

7 —LE5K , BRIFMEMTA , F5HB12

How to decide on premix ingredients: EFRETESE RS

» Generally, these decisions are made with the help of nutrition and research organizations that are
involved in nutrition standards and problems of the population. —fi%15)% , HNEEFIRENE T
M RYLFRE

« Decisions about which vitamins and minerals will be added to wheat flour 3 s b VBB ££ 4 i &5 F0
T YR EINEZ KR
depends on a number of factors:fk# F T FIFE & :

- existing government regulations, 21/ BT &9 FL N

-- dietary needs and deficiencies in the population {REZEZEFM A OWEHRZ

-- the cost of different premix combinations B FiE & K& H 4

-- results of research aimed at determining vitamin and mineral deficiencies4E ftap A& ¥ 51 R

Z AR

More information to help guide decision making on which vitamins and minerals should be
added to flour are found in Section 2. x T E# PR I thas T VRN IE S B EES
w285



Impact of Flour Fortification on Public Health

1k - S SO RNAN: 3= :0p AT

Fortification is a successi@{t B IIH

The United States and Canada have successfully fortified flour with vitamins and
minerals since 1941. Because of this process, several vitamin deficiencies have
been virtually eliminated in these countries. X %lymﬁjt H194158 7 s IIHY5R(L
Hf. BTEANIZ , XEER/LDEMmRZBEERT .

The fortification process has a been tested again and again in countries around the
world, as successful fortification programs have been implemented in man

countrics. BB {L T Z E BB ERIAW T 20k BN EIRRAL I AL 1T 2 E R R =R



Impact of Flour Fortification on Public Health

1k - S SO RNAN: 3= :0p AT

Impact of fortified flour has been measuredZ&4t, ¥ 7 A &Y B2

In the United States, folic acid fortification is estimated to have an annual economic
benefit of between $312 million and $425 million. The net reduction in direct costs
are estimated to be between $88 million and $145 million per earﬁ% HBREY
R EEREZFE X 7 ¥ 312million F$145million B I 28 (B 332 5 72 FR 1Y )88 D 1 11
R 7 $88H$145% 7T R

In a Canadian study of 38000 Ontarian women aged 18 to 42 years, there was a

significant increase of 214 nmol/L in the Sgeometrlc) mean RBC folate

concentration after fortification began in January 1998 (unpaired t-test: p<0.001).

This increase resulted in a decreased prevalence of folate deficiency from 6.3

R D e A e U

R ES THREER R — AT HA :

%‘@&f)ﬁ?ﬁggﬂﬂ%UZMnmol/L.lkl:H&)ZUEEl’ﬂi%*bﬂﬁﬂimHuE’\JEﬁJ‘ZG.B)JﬁJZQ‘E YA

77 20.885

1
)
R

Through iron fortification of wheat and corn flours, Venezuela has “effectively halted
a trend towards increased prevalence of (iron) deficiency due to inadeguate food
consumption as a result of a declining economy” B3 /N = E R EREEIL , ZA
BRHNEETHTARSNERYEREEBIMN T HRRZMELS M. R



Ification on Public Health

NIRRT

in Venezuela

[ 1992 [ 1994

0%

BRiRZ




Impact of Flour Fortification on Public Health
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Impact of flour fortification: Reduced d
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Benefits to Mills from Fortifying Flour

53U A Y i R AY W&

Flour fortification is an opportunity for mills to:

BLER A ER mRAVIE :

= improve product quality by adding vitamins and
minerals to restore to original wheat levels and
improve its nutritional state. 2N 7= AR & 7R N4 4th
wMT YWRERERBNENRHABEZEHEFRRS

= raise their company’s profile helping to create an
image as innovative and on the cutting edge of
milling technology.

= expand market share and consumer brand loyalty
through improved productsi@id i HI 7= mkyT B H
MBI EREmMEES.

= contribute to the health and productivity of the
national population and receive recognition as a
good corporate citizen. XA FAEARMNBEIE ,
FHBEAKRIAA




Understanding Fortification Regulations

X 58 (LA Ry E

Explore national status and requirements¥S EHEERMER

= Mills owners and management need to start by learning the status of

existing regulations related to fortification to learn whether or not national
authorities have or are Iannln% to introduce fortification requlations. E1#3)
J‘E\%ﬂ;i\%]‘ﬁ}%—%ggﬂ‘ NEREHENBRETTHE , TE 7 ENXRIHER
BRI X 513581 E &8 H K

Mills owners and management can consult with the gf:;overnment authorities
on what is required and what is permitted regardln% 75

) /nat IS Jing fortification. E#3] |
FNEEEERENESBEEIMEN TAARE{CAEEZENME{LAT R 1TFR.

General information on flour fortification reqgulations: 584t ¥ 3EM S 1% A -

At the beginning of 2006 nearly 50 countries had set cereal fortification
standards or customary fortification practices.#£2006 5 #] 5 1L 50N E =R #l
E T AREREmERES R H,

Regulations differ widely by country. E SR # Z #|E X T4 E

Some ?overnment require mandatory fortification with certain vitamins and
minerals, but others maﬁzbe allowed on the basis of decisions by the

i o5, — L [ [ 35 2] 25 SR 28 (L 8 B BT A S i AL ME |
I e N 1 S R {C R ks

A government may also decide to ?_rohibit addin%icertain vitamins and
minerals to flour—MNEAFREZE 1FfE 58 {0 EX R IN4E b an AT 5. R



Understanding Fortification Regulations

X 58 U= A Y B A

Fortification Status — June 2010

Nao Fartification

Planning

Yoluntary

- Mandatory

The map indicates countries that have fortification regulations
or are working toward implementing regulations. i@ E R E
BRCEINNER , REXTRICGEANER,



Understanding Fortification Regulations

X 58 (LA Ry E

For millers in countries without fortification regulations;& 8 3£1T

58 (U A A E SRRV

Setting Standards Bl &R

National flour fortification standards are most
often generated by technical groups.

E B E ¥ By PR A — AR ER B B R SR H SR B E o

They often includefF R A B BFE:

= government health specialistsBUF @R %
X

= standards specialiststr/E & =,
= nutritionistsE FFF =,
* millers and often bakers and major flour

%roduct manufacturers H £, @aEm
[ TE %0 7= G 6l 1 P

» [nternational donors may support work by
such groups.

» EfREBIERE N XEHLRETRE

B =

In a country without current standards or
regulations on flour fortification, a mill wanting to
fortify flour needs to determine whether flour
fortification is allowed. XJ58 {L ¥ )% B i BIR A
%Ma%ﬁﬂﬁlz& H¥ RE-EFEELH

>I

A special permit will need to obtained or the
regulations changed in the very few countries
tha}t sBecrfrcal% prohrbrt addrngﬂan&hrn%_tp flour.
KRG £ NS
&EF}?MIJEH?EE Elzt HHEZBNR

Millers also need to learn about any g?eneral
fortification regulations (applying to all foods).
Such general regulations for all mdustrles
fortrfyrnﬁ food products should also be observed
R L U %z%raa?‘z ]
F VA
?ﬁ é ﬁnn}“‘ r:u:rﬁ%ﬂ'ﬁﬂ'] R



Understanding Fortification Regulations

X 58 L= Y E R

Regional fortification guidelines X138t 15 H ¢t

Some regions encompassing countries with similar basic food consumption practices have set up
regional fortification guidelines that serve as a basis for country specific regulations. Such regulations
facilitate inter-country active trade of wheat flour. Where the same premix is used nationally or in a region,
procurement for mills may be easier and often at lower cost— & EERUFTAE BN X EHIE 7 X4
HER LA s , ENERBEAHANAERM, XEANEHEDERBDN/NZERES RS , EEABENT
EESNXHER , BHNUIREE , REAHBER,

Table C1 Actual or Proposed Regional Flour Fortification Standards
(levels added)

WHO/EMRO ADB/KAN ADB Proposed Southern Africa
Middle East Central Asia Southeast Asia

Iron (ppm) 30/60%* S0** 30/60* 35%*

Zinc (ppm) 22 30 15

Folic acid (ppm) 1.5 1.5 2 2

Thiamin (ppm) 2 2.5 1.94

Riboflavin (ppm) 3 4 1.78

Niacin (ppm) 10 23.68

Vitamin Bs (ppm) 2.63

Vitamin A (IU/kg) 5951

Cost ($/MT)" $0.32 $0.69 $0.74 $1.99
*30 ppm iron 1f ferrous sulfate, 60 ppm if elemental iron powder.
** As electrolytic reduced iron




Ensuring Consumer Satisfaction of Fortified Products

ARHREX BT mINARE

Millers are concerned about customer acceptance and preference for their
products including fortified flour B AR EZEN E-r MmN RERENIEZEHSIER
Meait

= In general, any good quality fortified wheat or wheat product should not change consumer
acceptability of the fortified food. Ideally, fortification should be invisible to the consumer.fE{a]
FREFHEANRHNXFTMBAEF T HEEXNBILEMNES M, BIXERERAERT
ERRE,

= |f possible, there should be no detectable difference in the appearance, or sensory properties
of the fortified product and the price should be not more than marginally higher. 58{t 7= @1 Fk
KEBELETHAR , MEER—K

Characteristics to be controlled to help ensure consumers acceptance and

satisfaction: AAEBNE R EESZHHEE , HISMHFEH -

= Color and Appearance B &
= Flavor and Aroma A bk F1& bk

= Shelf Lifefr 7 HA PR

= Taste and Mouth feellRi&H O &

= Sensory Testing B E iR IR



Ensuring Consumer Satisfaction of Fortified Products

ARHREX BT mINARE

Color and Appearance Bt M

= The visual appearance of fortified flour and of foods products made from fortified flour make a
strong impression on the customer. Any changﬁe from unfortified flour should be minimal. 258{LHY

HHRECHEmAIELNAELERERNER,

= At the current fortification levels used in wheat, there is no adverse impact. Although premix is

%_?nerally a %?’ht ellow color, the very small amounts added cause little change in color of fI/our.'Tj‘:
;ﬁgdﬁ\ilﬁ&ﬁ RBR1L A Al , NEMXEFFEE, BEMRESRARER , PEMATEEBEY
Z) - = o

= Elemental iron powders may cause a slight darkening of flouré ¥ Kk &S B E M B &L

. %}gh levels of riboflavin and folic acid can cause a slight yellowing. X ZHZHEEZMNH KRS BEME

= Experience has shown that these changes are accepted when consumers learn that the s%ht
difference is caused b¥_/ a vitamin or mineral once all flour is similarly treated;E 3% & F[EZ HHE R
Mok E , RRNEAENEBPMAT &t e Y. R

L}
i ]

2k el
PremixfiUE & # Fortified flourg@4{t, B9 I




Ensuring Consumer Satisfaction of Fortified Products

ARHREX BT mINARE

Flavor and Aroma BkiE &b

= Like color and appearance, the flavor and aroma of fortified flour
should not be different from unfortified flour and products.58{t E %3 #1
REBICRYER AN~ mMEB RN LXBHATE

Texture and Mouth feel JFihF] O B

= Product texture and mouth feel should be the same. 7= & 5T b ] O B 4H
G

Shelf Life fRFZHAFR

= Generally, the addition of vitamins and minerals to wheat flour should
not reduce the normal or expected shelf life of the flour. —f&%ER T ,
W T M T YR N ERHNRRBAED

» Any reduction in shelf life can result in lost products and reduced
consumer acceptance of the foodfE AR FHARK R D AT S B~ mi =&
KMBHREXNAMAESZ AL L. R Rancid products have a slightly
soapy mouth feel and a distinctive unpleasant odor. R & m AR

OB BRUAR ZURY SR

The premix ingredients decided upon should take expected shelf life into account.

REIEANTUES YR #E B2 REERT B



Ensuring Consumer Satisfaction of Fortified Products

ARHREX BT mINARE

Sensory properties preserved 0 B4 R F

Extensive testing and experience prove that fortification can be done without adversely
affecting the sensory properties in final products

JZEN AL 10 I AR (LA N 2 N IX M7 Y R E .

These include : B3F:
= flour E¥
» bread H'3
= cakes Bt
» instant noodlesiE A H
= pastai@ O

Unigue products should be tested & izt #3445 = @

Flour-based foods products unique to different regions of the world should be tested
prior to starting a general fortification program to insure that products are acceptable to
consumers

1t SR [B) 3t (X 3 45 /Y LATED R S0 B At 19 7= m it 1T 2 E AR L 1T X B0 7 ZN R

(China has successfully fortified flour for steam bread and home made noodles after initial testing.)

o F 23T 8= A HY T 15X (B FI S S 7 E Y BT R 2 7T T SR 58 1E o



Section 1 — Summary £ —Zp5 # =

Compelling reasons to begin fortifying flour: s2{LE¥MHREIER

Fortifying flour can help improve the health of a national population by providing
essential vitamins and minerals lacking in daily diets.= B j& & F 12 L B 2 9 4 4th a5 7
YR, BtEMAIREEREER

Flour fortification can be beneficial for the miller.[E % 581t 45 T ¥ 78 5 Sk B9 Fll &%
> Helps to improve product quality® B E = mR &
> May increase market share and brand loyalty 7 3 i0 3% {3 & & 8 B E

Careful consideration of consumer’s expectations can be used to position fortified
flour to be accepted by consumers and to become part of their daily diet. {F40% &8

BENHEETUFEHEREEIEY R, E2RNEBRERN -7

The many successful fortification programs implemented around the world offer
models on which to base new programs.fE£ £ttt S 3L e A 1 25 A% ZhsR (b #2 U1 B 121 7
A ZEZNERER,



Fortification Strategiess@{L & B&

The general fortification strategies used in each country should be based on the public health
and economic situation at hand\UsuaI/ILy a team of ex}g_?:erts will determine which strategy is
best. B4 X £ f {9 & AR LA B N LS BTy A RI@RMEF BN &bt BF —NEXRHE
REER— N REEN &

Examples of strategies commonly used: 52 F i 5 BEBYST 41

1. Restoration/Enrichment — The level of each nutrient in the unprocessed food must be known if the
criteria is based wholly or partially on restoring lost nutrients, which was the original criteria for cereal
enrichment in the United States and Canada.

MELRAE-MREN = BHRREMETMEXEMNEFYR , BARMINEYFTNE—THEFRNNSEN
ZHE, XEXENNERSZYERANAYIRIE A

2. Balancing dietary requirements — It is desirable to have a balance in the levels of nutrients contained
in the fortified product and the dietary requirements. Folic acid is an exception to this in that higher levels
relative to the other vitamins and minerals are normally added in order to insure prevention of neural tube

defects.
CEEAER RN R e — NI BN E RS BAEATREAREEN, HRE— 1 BI5  48
B o o MG M N LK b Tt G B8 i S g

3. Making up for dietary deficiencies — This strategy is to make up for all or part of the difference
between the dietary requirement for a nutrient and its average consumption by the general or target
poPuIatlon. This calculation depends on which dietary requirement values are used. It can also be difficult
to find good data on micronutrient intakes for some target populations. R
BETENHE-XMHEBEL IO TEFIERERNMEMAN B ABNTIERENZE |, tHE
e ey SRR L LS P it ey



Millers’ Role in Devising
Flour Fortification Standards

1t 28 U T R P A P T R 4l Y 4 A

The process of establishing standards and associated regulations is complex and time consuming. It
should always involve representatives from the medical community, the milling and baking industry
and the government (usually through the ministry of health and government standards organizations).
Others involved may include consumer groups, educational/research institutions, interested NGOs
and international and bilateral specialists. 2 MR/ EMMEXMEN T EREFRFTERMN BN, XEED
REIETHAE, BHRMRETLNBEFNRER. (SREIBNWREAANIEEIT) K HbEES
EfNAgafmERERE. HBE/MRNMG, BXBHEBFERNERRZHTEHN TR,

An alliance of these groups needs to assess what is needed and what is feasible. To assure
acceptance of the fortified products and compliance with regulations major stakeholder groups must
“buy in” to the final regulations. XL FBKBEZEZTFEZTEMFT AN ARYIEATHN. N THKBELEH
FoREEZNEHEAERN  TERFAASXTNHAAERKEISHMTIMFEENRA.

Cost is always a major factor in decision making about standards. Cost often restricts the types and
levels of vitamins and minerals to include. High costs make it very difficult to require vitamin A and
calcium. Costs also makes it more practical to add a premix of other minerals and vitamins that are
needed by the population, because their addition to the premix involves very low additional costslE
ENRRPRABLARNMNEERR, AALEFIMAN LM AT WRMRTNES 2. LEMan A5
BRAER T AR, AT ARXEENHGT PRALEMETNTESHERESNA , XERMEY
R R EAIRIEKRY AL AS R



Section 2AZB %
Procuring Materials & Setting Up the Mill

KRR NEY EB

o Issues to ConsiderEEZE EH AT

e Choosing a Micronutrient Premixik##

WEEFRENTUER

« Choosing an Addition Method}RE %
&

E 53 AR B
BEFR




Issues to Consider

Z B R [A) &

Choosing high quality wheat ensures that high quality
fortified flour will be produced: B SR EN N EEHREF
SRERELE

= Nothing added during vitamin and mineral
fortification will improve the mixing and baking
performance of poor quality wheat. &8 7 N4 fis
wAME YRELE , IRERRENRBESTLLS
BRI,

= If low quality wheat is fortified, consumers will likely
blame the poor quality of the fortified flour on the
added vitamins and minerals. This bad first
impression may lead them to reject all fortified flour.
RuELERE/NE , BRERAELTERELE
KRERERMNEMBRNT MR, X—FHHENR
S EREELEMENRILY




Issues to Consider

Z B R [A) &

The phytic acid that is naturally present in grains can be a problem because it inhibits the absorption

of iron, zinc and other minerals by the human body. EA¥H BRAEMH---B |, & 7T ALI &
FEAME T Y 5T R IR U,

Whole grain wheat contains nearly 1% phytic acid. Milling removes phytic acid in flour by 60%
to 90% depending on the extraction rate. These lower levels improve the absorption of minerals.

SRV I EIR1%M---BE, TR RIEZEEER EBREH P 60%E0%HY---BR, XLBREARHI
WETHT WA,

As a general rule, the lower the level of ash in the flour, the lower the phytic acid content. ¥E4

BA, BRPBRENIANBEN--- RS &

When yeast is combined flour in bread making, it acts to further lower the level of phytic acid. 1£

HEFEaENBREEBEER , RRIUEERAKT.

Vitamins and minerals are absorbed best from white refined wheat flour with an ash content of

below .80%, but higher extraction rates of flour can and should be fortified if consumers prefer

higher extraction flours#4 e F & ¥R EX S 21K T80% M B &K BH NEM P BEIKRFHRI, W
REFEESNERNEHFRN , SERERNEL AT AAEKEL, R

To counteract the effect of phytic acid and maximize the benefits of fortification, flours of
different extraction rates need to be fortified with different forms and amounts of premix
fortificants. /- BREVHRMERLFZHBAE , BRFREZNETESFRFANKETT
BRBLERLRER,



Phytic Acid’s Effect on Mineral Absorption
REBR X & 90 J57 W Uk iy 2 0

Whole cereal grains contain phytic acid, which

forms insoluble compounds with minerals,

particularly calcium, iron and zinc. These

compounds are difficult to absorb in the body.5E
ENAYESHER , ERET RN TBESY

BRRE | B xweanEAdsReER H,O5P

o

H,0O,;P
Much of the phytic acid is located in the outer
layer of the wheat between the endosperm and H OPO H H
the bran. For this reason, highly refined white 3' 2
flour contains lower levels of phytic acid
compared to high extraction whole wheat flours.
RENERN T NENAZEZRMEI A ,
BMURRE , BINTEH S SRS X EE EAE
REERIE



Phytic Acid’s Effect on Mineral Absorption
REBR X & 90 J57 W Uk iy 2 0

Yeast and flour provide the enzyme phytase which
works to destroy most of the phytic acid during dough
fermentation in the bread making process. Over 70
percent of the phytic acid can be hydrolyzed; the
longer the fermentation and the lower the pH, the
more phytic acid is removed. B & H ¥ 12 HANEERE
EEEHSHESEPEY R BRSO ER
70%2A E WAERR MK iR | R BB KPHEBEKEZWAE
BRI .

Phytic acid therefore is of most concern when high
extraction flour is used to make unleavened bread, or
in non-fermented flour products like noodles. This,
however, is a common use of wheat in many
countries of the world. R L AEER 725 ¥ E A St &
ZxE , ATHETRAES , IFREBEH™~ min
H%, BEREHAFZERNNERAZETEEAN.
R




Phytic Acid’s Effect on Mineral Absorption
REBR X & 90 J57 W Uk iy 2 0

If the ratio is less than 6 for “normal populations”, iron will be absorbed. This is the case for
yeast leavened bread made from white flour. M1 R EFE A O LERETF6 , S5 FRIK , X5
THEESMN R BESRAEINER. |

If greater than 6 for normal populations, iron will not be well absorbed. This may be the case
for noodles made from white (low extraction) flourfl R EEMNAOST6 , &EFERIFHR
W, XAER BEHMMNERNER (KRR ),

Ideally, you want a ratio less than 1 to insure absorption by any population. This will not be
possible for non-fermented flour products like chapattis, noodles and steamed bread. EE#8 it |
R RE T IRRIEEMABRY , XX FIERBENER ™ @RISR , BRAMNELFRT A8
i)

You can lower the ratio by:#R A& 41T 5 = fEF L RRIK -

. Increasing iron (through fortification) but you can only add so much ironi8 hn%k ( @358
1t ) B RIRRBEIMA X L4k,

. Lowering phytic acid (through milling, fermentation or adding the enzyme phytase).{&4&
B (BIFR , RESRIERE )



Phytic Acid’s Effect on Mineral Absorption
REBR X & 90 J57 W Uk iy 2 0

There are two compounds that prevent phytic acid from inhibiting iron absorption:
BEM T E S Y PE LENEER M HP 45 A IR 4L
= ascorbic acid (vitamin C) and443%&C

=  sodium EDTAZ — BRI Z B4

Unfortunately, ascorbic acid is destroyed in most baking processes. It is also
expensive to add. NaEDTA, however, is not destroyed. N EH 2VCHE KR ZHME R
mPEHEEAT  AMEAES , 2ZRE RN 2B,



The Addition of Ascorbic Acid44ZECHIRN

The addition of ascorbic acid to enhance iron absorption from fortified food is a widely-used
practice in the food industry for processed foods, but not for staples such as wheat flour, due to
stability issues. M\BE{t RmKRRLEEZCHIRMEERSHKHTE , £ MIEMBEMTLFZ
R, ERTRATERW/NZEY , HTREMRE,

The main difficulties with adding ascorbic acid as a food fortificant are that substantial amounts
can be lost during storage and preparation, and compared to other nutrients, it is relatively
expensive. E R YR {L PR IMECH RMERER FNERHEHSEEAEREMLE —ENREK , #
BRI L,

To enhance iron absorption, ascorbic acid should be added in a 6:1 weight ratio. A higher
ascorbic acid: iron ration of 12:1 can be recommended for foods with high levels of phytic acid.
In most studies, the 6:1 ratio increased iron absorption 2 to 3 fold in adults and children. i &
BRERUL , ECRIR6 . INEELERFMN , REMLCLHLEEN® , 12 : ITHEINERSERS
ENEmF. EASHEMESD , 6 INLRERKERAMZKFFEM2-35K. R

NOTE: Many millers add ascorbic acid as a bread improving agent. Unfortunately, it must be
oxidized in the dough to the dehydroscorbic acid form for it to function in that manner, but that
form does not provide iron absorption enhancement activity. ;¥ = : FZ¥ [ MECHENESHE
Ao RERNYEEEAFERRMENT , KEKECHER , BltMEXTRARBRBERFIE,



The Addition of Sodium EDTA Z =& Z B 8889 75 N

Sodium EDTA is stable during processing and storage. It works by chelating iron at the low pH
levels of the stomach to prevent it from binding to phythic acid. It enhances the absorption of
both food iron and soluble iron fortificants, but not the relatively insoluble iron compounds such as
ferrous fumarate, ferric pyrophosphate or elemental (reduced) iron. 2 = &I Z B 4% 7£ hh T F14& 5=
HRRBEN , EENENPHEKFRESHELECNEEWEER , B TRERRGKNT
BHRNBEL , EFREXNNTAIBSRES YA L EEE | BiERID k5 BFK,

It is recommended to use a Na,EDTA: iron weight ratio of 3.3:1 to 6.6:1 when it is added to foods
fortified with soluble iron compounds such as ferrous sulfate to increase the absorption 2 to 3 fold.
FHECAC-ROZCEKRY : S5EBRSRESYXRMBRIL LA MBI EY PRTEL , RELER
3.3:1 #6.6:1 , HliN : FHERI kiR ERKU2EI3M, R



Issues to Consider

Z B R [A) &

Technical experts recommend the foIIowrr%g;IyHes and amounts of iron in pre IS
extraction ratesiA T REREREWE ERRETRESRF %H’Q%‘Eﬁ!%ﬂi&g R;

Low Extraction Flour (ash content < 0.8%): {EZEEEE : JFEE< 0.8%):

= Use small particle size dried ferrous sulfate or small particle size ferrous fumarate. {52 F /)NFURL T 1%

SERER I S /NN = S FA R R D,

. Populatrons consumrn% more than 200 g/day of wheat flour, add SO&p iron from dried
I

fate or fumarate. 0 AN 18 X E1 ?’7?2 2 .-ﬁ)\ R
30ppmo

= In populations consuming less than 200 /day of wheat flour, add 45 ppm iron from ferrous sulfate or
Zesrrous fumarate N A1 XE(L D F 200 B/NEH | T TR S SROREE £h 0 AE 5 SR 56 AR 7
PpPM.

= |f cost or other factors (such as the requirement to store fortified flour longer than three months)
make it impossible to fortify flour with either ferrous sulphate or fumarate at the levels above, flour
should be fortified with electrolytic iron or other iron fortificants with a relative biologic value of at
least 50% of dried ferrous sulfate The level of these iron sources added to flour should be 2X that of
ferrous sylfate. fRAKARH TR = (a2 K %ﬁ%%:{_/\ﬁ HsR L ER ) H &S IER Eh ALt 3
KEFEZD50%H TSRt KE L E

M%n \ﬁb AEBEESNE TS %BEL
B B s R ER R e
= Sodium iron EDTA (NaFeEDTA) at levels upt ppm is recommended for low extraction flours

\évherée ther% IS nohfermentatron glroc)es(ss in ézoo r aﬂrigrtrony i.e. in %hoe prepgﬁr%’%}({)ﬁ’r&rEo[r; %Rlealﬁ&eﬁdm
reads such as chapatti or noodles %H ppm ] o
(B EJ[.IET:T:/E%/QEP RERNHEHIA 15111 38R g

-



Issues to Consider

Z B R [A) &

Technical experts recommend the followin Iy%es and amounts of iron in premix based on_
different extraction rates A F R RAREREWE T FARAFEFMREFUES B FHRIRBENHE R

High Extraction Flour (ash content > 0.8%): B ZEE® ( JLEE> 0.8%):
= NaFeEDTA is the preferred fortificant. NaFeEDTAZ & &Y -----

= NaFeEDTA should also be used in populations where the overall diet is of low iron
bioavailability. In these environments, the addition of up to 30ppm of iron from
NaFeEDTA Is recomNmIe:ncllze[ngz'aAs 1Iign mgs#jggg _aru% EI]’JO ﬁa%a:rlgg %;gcks Egn* t%e ql:‘llour’s\_‘_*qJ
sensory properties. NaFeEL Al FH4E P 5 = A L HY o EX
%}%; , RENEHRE ERBEFFLW , #EMNaFeEDTAR N INE Z30ppm#y £k £l




Choosing a Micronutrient Premix

EEMBEFENTRESH

Premix Components Tl ;& ¥ 5% 15
Advantages of Using a Commercial Premix {8 F8 &5\l {t 7B LY 48 =
Determination of the Premix Formula FiUERHEL 5 B9 R E
Procuring Premix XEFUEE

Choosing a Reliable Premix Supplierit# o] 5g 09 7B RHE R 75
Shelf Life of the Bulk Premix &R RHEY R BT HARR
Considerations When Using Other Flour Additives
SHEAETCEHRNF N EERNEN

Addition Rates and Overages/INtb XM &

RecommendationsZiX




Premix Components il iE £ 5% 2

The most common flour fortification practice is to add with multiple vitamins and minerals ﬁépgwaﬁingle

ingredient- called a premix. & ¥ AR @ L 2R A8 — K R0 —TFUR R A B Z /Y 4 fh o

Premixes are produced by large commercial manufacturers and can be purchased in specific blends that

meet the %rgguction needs of the mill and the dietary needs of the countryflUR & 8t KBl L &£ 7= R
£ BEBREL A -NERBHREREESENE AR LLEEEL R R

A premix is made up of two major elements:
RS RHEAREETERAN :

=  Fortificants (powdered vitamins and minerals)4E b @5 A & ¥ 5 S0k
. Excipients (carriers, fillers and free-flow agents) 5 ( £k |, EFXREM B RRSF )




Premix ComponentsTiiE ¥l & 2

Small amounts of concentrated vitamins and minerals on their own are hard to add to flour
Individually because they are excessively light or dense, tend to clump and difficult to feed in
the small amounts required. A larger amount of diluted premlx Is easier to feed and to obtain
uniform distribution in the fortified flour./NRER BV EM BT YRR HIRE |, BEMA
;UE%IE?%EP BRREREENEFRT, KEFXNTUES ﬂ’(ﬂiﬂzﬂ%qﬂ@% 1855 R 18 5 45—

An excipient is a material, such as starch or maltodextrin, is often blended into the premix
by the manufacturer to dilute the concentration of the vitamins and minerals. Excipients may
be referred to as “carriers” or “fillers” by premix manufacturers. After an excipient is added,
the bulk density of the premix is lowered brining it closer to the bulk den5|ty of the flour. This
makes for easier feeding and blendlngﬂ‘tﬁiﬁﬂmﬂﬂﬁﬂ BlanEm -2 R M EF] KESE
TR AP SRR AR 45 B0 4 A 6 RO W R T TR & B =T zuM’IEE"‘ﬁﬁS”:R“ ExE",
wiETURS R ELREID E#ﬁl’]"ﬁ’i FETRAMES,

In addition to excipients, a free-flow agent, such as tricalcium phosphate or precipitated
silica (silicon dioxide) may be added to keep the premix from clumping and bridging in the
hopper. BRIBFZFISL , —F B ERBNF , Fla0 =45REEREREMIUEY ( EELY ) "ATLAMA
FEFURRHE B R RR A S #E



Advantages of Using a Commercial Premix

f52 FH Al TR R YA S

Generally, it is NOT recommended for millers to order concentrations of vitamins or minerals
individually and add them one at a time or blend them at the mill. The one exception is calcium,
which is normally added separately due to the large amount required. B E R HERB EEMWR
MM NT YR , RSB SFITRE. SR, MEXEERNY , BERMMA,

Few mills are sufficiently equipped to undertake the complex task of blending their own high
guality premix, which requires difficult ingredient procurement and extensive quality control
testing 28 EH THERENEZRABMITECESRETESRNES THE. RINEXEKHD
MR REEENXNFEE. R

There are also major advantages to using a commercial premix: B L FUES BB T X
ENL

Easier Feeding: & F &% :

Some of the vitamins and minerals are very dense, (reduced iron) while others are very light
(riboflavin). The proper use of excipients by commercial premix manufacturers mixes them into
a single ingredient that is much easier to feed and will cause fewer problems on the flour mill’s
production line. ( #kEAH ) — L4 My YWRER , HENRE (ZKER ) . BHULTUES
BEFT REBEARBER , F=FREX M2 —NWHAEMENRESN , BAEK BE
FEEOR A T 1R Z B9 R AL




2.

Advantages of Using a Commercial Premix

f52 FH Al TR R YA S

Easier Quality Control TestingZ® TR 232 Hli 5

A properly manufactured premix has verified levels of different vitamins and minerals that will
allow testing of a single micronutrient to serve as an indicator for the amounts of the others.
Most often, iron is used as the indicator nutrient (but others could be used as well). If a mill
blended their own premix, they would need to prove that their blend met required specifications.
Very few mills have the lab facilities or staff needed to carry out such quality control procedures.
It is much easier and less expensive for the premix manufacturers to carry out this task. See
Section 4 for more information quality control testing. IE ¥4 7= BV FUR & F 7 AR E T B 4R 51 9 4
fiban %ﬂﬁf%fﬂ‘io AN E-—NWHEEFZHNECHENEIR. EAZHERTHRBNEFRER
B (HewtaFER ), RER ESECHTUREHRE, fm{I];ElIEEH@{I]E'JIwm5;%5’]&1‘%
LIRSS R“ﬁ‘@‘i&ﬁﬂ%)‘ﬁ%‘%%ﬁ?&%é&ﬂﬁtﬁéE’JLF'Ea?*‘%J&FO RT?Tﬁ/E'b B RSk 52 B L T
THEENEENERE, EZXTREZEFHHNHERBTRLELIHD

Feed Rate Adjustments/Weighing: '2 ¥ RFE/FE -

A single premix requires only one feed rate adjustment for continuous flow systems or one
weighing for batch systems. This reduces labor requirements and lessens the chance of error.
See Section 3 for more information on feed rates# —MFLESEMNEENELERI R ERMER
,JLEI’J?‘\;lJrs{E&i MWRFEREXHEBD TH L , tED T REERNILS. XTRFE

NEZEE , BILE=%D =




Determination of a Correct Premix Formula

PR IE 1E TR R . 5

As noted in Section 1, determining the standards (which vitamins and minerals will be added and in
what amounts) for fortified flour in a country is a complex process that may require the expertise of
health specialists, nutritionists, millers, bakers and food manufacturers, international donors and the
national government. {128 — 285 FRFF A | —NEREDRLIERIRE ( 75 N4 A A5 Y0 5 A7 b
MR ) BAERNER REARMBELTR  ERtR, @AW =, E@Jﬂﬁuﬁnur?ﬁ EEr1E I
A0 = 3 BURF 4 o

In most countries, the government has the final say about the fortification standards, which sets the
levels of vitamins and minerals that should be present in the flour after it has been fortified. 7 K Z ¥ E

R, BFXTRAMEFERARSN , EERHGRILE , £ibaNT WREEDR P FENFENAE,

However, the premix’s specific composition is not normally regulated. Usually, it is determined by the
experience of the premix manufacturer and the needs of the miller to ensure that the flour produced
meets a regulated minimum standard set by the government. i‘ﬁ/us SRNERHRDEERBEIE. BF
E%T J ;EEE RRMTURES R RMNEH RNFERRERD , ABERET H Y E K R BUFIR
& Eil E INJEE o

Premix manufacturers have extensive experience calculating premix formulas and can work with each

mill to provide the proper premix for that mil. FUBS# RET ZHWESITEZR , t A58 H
BT RTENERHEIHNTESHE R



1)

2)

3)

Determination of a Correct Premix Formula

PR IE 1E TR R . 5

The following factors are considered by the premix manufacturers when determining a premix

formula:FUER BEREFERE LN , L TXEREREEZEN

Micronutrient concentration of the different forms of fortificants: 3{t I TRV HEE

FrERE

Some vitamins and minerals are available in multiple forms, and the concentration of vitamins

and minerals varies among these different forms. This variation must be accounted for in

determining how much of each micronutrient to add. 2N LG MT WRESELRT

gﬁ%ﬂﬁﬁ , ARESRAXERRAEAMAE. ERESMBARBNSON , IETLEE
B %o

Premix addition rate and bulk density: FUERRFIMBNBE :

The bulk density of the premix will affect the addition rate and vice versa. Both of these factors
need to be considered together. FUE & RV HRBE LA INL , RZFR, MPERFERE
NE=r

OveragesH &:

Commercial premixes may have extra amounts of fortificants added in to control for losses in
nutrients throughout the fortification process.fE58{t 3 H , B {LVTFUE S BA INE IR L
EXREZEFHEFNERX,



PreblendsTi;E&
Preparation of Diluted Premix B TUE BBV AR

Ideally, the feeder should be set so that it operates between 20 and 80% of full capacity. In
some cases mills may find that the flow of flour to be fortified is so slow as to require operation
less than 20%, even when using all the adjustments available in screw size and gears available.
In that case the mill may want to consider making a dilution of the premix. ZBA8ih | IRRIZFN 1%
EFES E‘Ejazo 80%IEIETT , E—EBER TRABE R ER LN EM R AR , ERE20%
%%QT BEEEEEAEAERENRARANRET | ERMER T I NERTEL

A diluted premix, called a preblend, may also be needed if the more premix is not feeding
uniformly or properly for some reason.

BRENTUES  UWIUESH A NMRELRRSHIERZII I LN RA

To make a preblend the premix is mixed in a batch mixer with flour or semolina (granulated
flour). An example would be 1 part premix and 4 parts semolina. The resultant preblend would
then be used at 5 times the addition rate of the original premix (or 1000 grams/MT if the premix
was specified at 200 g/MT). FIEFUEMNFUER 2 A HH RN E —HERBSYFHES ( TR
IREH ) Hlan— ﬁi‘ﬁwcﬂ$ﬂ4ﬁ¥ﬁmﬁ BRNTUREYRERASERBTUREIAYRINE (=
100052/ | tu%i‘ﬁi&ﬂ%'liﬁzooﬁmmﬁ )

Preblends have a limited shelf life of only a couple weeks, so the amount produced or delivered
to a mill should not exceed a two week supply. SSEE YRR ER , RJLE , FIEAFTE~= L

BRI T I TEBEHFRE,



Addition Rates and Overages i AT &

The addition rate of the premix is needed to determine the final formulation of the
premix. ldeally, the addition rate is set to be in whole units, and typically added at a
rate between 50 and 300 grams per metric ton of flour. Rates lower than this may
be too difficult to control accurately. FUERINMAEZERERETUEBRNE S , B8
WIMAEEEZNETARE , BEESLMER MAS0E/3005, Zzu%bu)\aﬁiﬂtlsﬁ
REERHIRBE,

Small mills may require a more dilute premix that can be added at rates higher than
300 g/MT. In that case the mill may mix the premix with flour to create a pre-blend

that is more dilute and that can be added at higher addition rates. /J\}_ " E—ERE
WHUER A EESLAMES T300% A , EHFBERT , B TLLUESTUER A E# 8
TR , EMR , IMAESHNE, R



Addition Rates and Overages N AT &

Some level of added vitamins and minerals maY be lost during the milling because of exposure to
heat, ox?lgen and light. Some very light or small particle size materials with large surface area may be
phyglcal y rerpﬁoj;ﬁeﬂtliJ éﬁ@%]%u%u%}% égclu:rdej]ll]n:ér&% rgjmn; tg'&%eetf%wgm%gn star%j%rdﬁ_thegﬂgl -
product 7 =M Y EE BEIN BT, G =]
X 247 m B S AR AR /E Y E TUR R P R SN 4 141_§ﬁ Eﬂ‘k’"}ﬁbﬁkﬁ HiERERELEERE T, R

“ManufacturingE4£ ZNT WRHNIFEEFBRMKET , ENERER , SMHXT, BEFEER
=% /)>during pneumatic suction. Larger particles may be removed during sievin Such m| I|/=q losses
need to be factored in when calculating how much of each nutrlent_gf_ﬁ*i B KR =) 7 S, 0 Fn i

REfER AL —BEHE , AFAEIFIETRKE |, T J"ﬁ‘%i%’/g%,\EOverage %Jn S 5

. Premlx manufacturers usually include individual pr
roximately 2% to 5%. TR FIHY & 7= JET%“@ FRIMTUERR{LTEDN2-5%KET |
JI 55 £ 5 H’JI_J;E'[%'LIETJ\Itbﬂ E* J:E"Jg> o

Q_

emix fort|f|cants at levels

\W.

“Mill Overage” ¥/ 3|

. Millers usually add extra amounts of the premix or individual nutrients to the flour to
ensure that the final fortified flour meets the label claims. This is done to account for
variation in the naturalllevel o*gjwtal%qms and mlneralaol?ﬁthe*ﬂggr %@%gilmak%e%% forg;trg%/

rocessing or storage losses BEEERND %ﬂi 01 JEG NEFES
RELm{CHEDFHEREHNEKR, LIEjJT ﬁﬁiiﬁﬁr%ﬁﬁﬁw R %J

higher than are listed on the label to ensure that the premix meets the label claimsZE{t.

. As an example, to fortify wheat flour, that naturally contains 12 ppm iron to the U.S.
standard of 44 ppm, 35 ppm iron is ty |caII added ThIS |s the tar jet level minus the
natural level plus 10. m’ﬁﬁ NF | iﬂﬁ SEBADZ128% , ZER
ERNBRDZ44 ﬁ%uﬁﬁﬂZ% mﬁh ﬁ%%ﬁMm)R



Recommendations for Fortification384t &Y HE &=

Based on these and other studies the following recommendations have been made: #kK#EX L FME©

RV SRE N T #E%E -

. For low extraction flour (ash content < 0.8%) \IRIZEXNE# ( KD EEIKT0.8% )

>

Add ferrous sulfate if possible 2l 5 &] 8278 INFR ER £h T 4%
. 30 ppm if flour consumption > 200 g/day 2l R E#35E # K F & X200 10130 ppm
. Higher levels if lower consumption# 1 RHFER , BRERHE

If ferrous sulfate not possible because of extended shelf-life requirement (over 3
months) use electrolytic (reduced) iron powder at twice the level you would have used

with ferrous sulfate. TRk A AIRER N EKHEFREHER (BI =1 ) ABEHE
BERBHINE , (RENRERITk—EA,
If flour is used in non-fermented baked goods (e.g. noodles) use NaFeEDTA at an iron

level half that of ferrous sulfate (e.g. 15 ppm) R E# A TIELBEHIZEY ( Hl0mE
%), BZ-RZUBRMESRERBI 4 — X N%KE

g For high extraction flour (ash content > 0.8%) S ZEEEY ( REEXT0.8% )

>

>

Use NaFeEDTA if low or no fermentation (such as making chapattis from atta flour) at
15 to 30 ppm depending on consumption.Fl Z Z & Z MR8k 2 RIRSE A B ( I
BUMER HERIG ) EE A2 2152308R T , BURTHRE,

For whole wheat bread do not add iron.Xf £ & ‘21 F ik,

If there is a question determine the phytic acid to iron molar ratio of the major wheat based

foods as consumed. If over 6 use NaFeEDTA. MR B RIBRE TEN HBRUERNEMEE
NE R HERR B4k B BB /R tE 3R



Recommendations for Fortificationg@{tL I HEEE

Always include Iron, Folic Acid and Zinc in any wheat flour or
maize meal fortification program. /N X E# = ERKAE5ECTIE £

Addition of riboflavin is recommended. & E EZ RN INEHE

Addition of thiamin in rice consuming countries and niacin in
maize consuming countries is recommendedE & K E 2% 19 E 3R 4E

£ Z=BINAE F KB RN ER ARV RN INFHE

Addition of other micronutrients (vitamins and minerals) are

optional Hh M EEFR ( £EEZNT YW ) AN,



How to Procure Premix #04a] 3 M7 8 ¥

Normally, a mill will purchase premix from one supplier who will provide all the premix for a set
amount of time. EEER T , EMEN —RNEA , BH MNEEEBEWEFRENTURE .

The Mill Purchasing Department should keep the following information about the supplier on

file: B4/ RIEEBN R AL RN FIES :

=  The name and address of the supplier's company or organization. &t ¢ 7 s{ AL ¥ #9 & #5 & b 11t
. The name and phone number of the principal contact to whom the order should be directed.
=  The name or type of the premix to order €W FUERIHY B #R R K7

=  The standard amount of the premix that is ordered B 1] M B FUE B AR E S E

=  The price history of the premixFi;E R M 18 i &

=  The method and time of delivery 323 8 5 3%

Mill staff should meet with the suppliers’ agent at least once per year to review premix
performance with respect to timeliness of delivery, quality, and price.H#/ R TED—F—R

E#fEAELE , OFFUESHNERERAERTESSN KR , REMNEFRE,

Sufficient stocks of premixes should always be maintained. Therefore, premixes should be
purchased well in advance of their running out. A reordering point in inventory levels should be
specified in the mills Quality Assurance plan to trigger the purchase order, but production schedules
should also be regularly consultedZE 2 EFH RS RIEELERTF. Hit , WEHFNTUES R =R
BEEN, FANCFKENSI AT RERIETTXP , XEFETRBRITE  EFtERBEEH
ZE R



How to Procure Premix 404a] 3 Mg 51 E

As countries come closer to creating fortification regulations, it is more likely that
premixes may be available from suppliers within their own country. However, in
most cases premix will need to be imported. RZEREI 7E{LHE , MESE
21&#‘] REMEMN B ERANMHEREAEE, BEXESFTHTRS ﬂm%'ﬂ’b# 0%

Smaller mills may find it more convenient and less costly to obtain premix through
a centralized, cooperative purchasing group, either through a local millers
association, a private enterprise or a government run operation. It may be
possible for these groups to obtain competitive bids from approved suppliers for a
specified premix through an internet bidding system being set up by the World
Bank and GAIN. NI ERT AM‘*EP%DN’EE’J%I EEF"LJ;!—*EXTE E A
EENTRER , ININER Ehs , AR SRBUTIER A i 5 H3E,

The reliability of premix suppliers remains an issue of concern that many
organizations are working to address. Organizations such as the Micronutrient
Initiative of Canada (http://www.micronutrient.org) maintain lists of premix
manufacturers F S ENSFAEEXTMESAMEEEERE A ENITIEHR., Al
MEMEABEEFRXENALARREFTESREFT RWEBEL,




How to Procure Premix 404a] 3 Mg 51 E

Some countries, such as South Africa, have gone as far as to create approved lists of
premix-suppliers that must be used. —£EZR , GrEFE , BLEN T HZERNXLIERDN
TR RSB AE,

(http://www.grainmilling.org.za/ - click Vitamin Suppliers)

Click here for an additional list of known premix suppliers

Please note that no specific supplier is specifically endorsed by this toolkit, and all
potential suppliers should be thoroughly investigated prior to purchasing premix. &=
EXNTERTERAEFANMEE  EWXTUEER <z , EMNERFAEMAENEAER
HHE,



Premix Receiving ProceduresTiliE RHEW TR FF

In order to ensure that the received premix is correct and of good quality, the mill purchasing or
receiving department should be responsible for inspecting premix upon delivery. A premix
receiving procedure including the steps listed below should be implemented to ensure
thoroughness: A IR EMNFUER 2 EBAERY , @H WERRBKRDBIELAKTEARRE
RS H. HIRTRATUERHERERSIEUTASIDSER

1.

Check the boxes for any damage and record if there is some. Mild damage to the
cardboard box is acceptable, but severe water damage and tears in the inner bag are
not RETDERBEEME , WHIERK K. KRN EMRERTEZN , BEFENKR
MR F ARV R R T eI MY

. Record date received and who is recording this data.12 32U B Hi & i 12 ZH R,

Record type or name of product and number of boxes or total weight and check against
what was ordered. TR IEFK=mMWRBREN , HFFHHE , ILEE,

Record the lot numbers.id F#t5

. Check for COA and put in fortification file. This may be on one of the boxes or send

separately (fax or email). COAMR EH M ABLER, XEFAREE - E AL
Kix (BRZESB TR AE )

Record all of this information on a “Premix Receiving Report”

RS BERRE P R R AR LR T



Premix Receiving ProceduresTiiEEHE R F

Check the contents of one box of each lot
received to see if the appearance is normal.
The premix should be free flowing with no
lumps, white spots or specs, and no off-odor.
Run a (gloved) hand through the premix to
check this. This is optional since the operator
will do the same thing when he uses it. By
then, however, it may be too late to register a
complaint if something is wrong.%& Z W B &Y =t
BRENYm  NUREEE, TEESHRNEREH
na , BHRIR , TARK , TRERN. FBLF
EREL EIX SR, §4EITEME A tha] LK
EHFNRETIE, IRRABLERTNHER ,
RiFtERARNIENSE T,




Premix Suppliers Should Provide

EREREARANER

A label firmly affixed to every box. o |
FMET AN AR ERIRE © T R'(T:Y?E%Eym A

The label should show: ¥ &AL T 188 :

a) The name of the product™ @&
b) The intended use of the product
c) The manufacturer with contact information®£ =" R REE

d) Handling precautions if any# #¥ = EIN

e) The date of manufacturer or “use by” date. (This is sometimes imbedded in the lot

numben*~=HHNEABH, (FEE~#HSTITHRE )
f) The lot number& 7= #t&
g) The recommended application rate % 51 i #9 Lk 3
h) The net weight)%#E
) A list of ingredients. 5 % &




Premix Suppliers Should Provide

BERMEEEARENER

A Certificate of Analyses (CoA) on each lot of premix for all micronutrients in the premix¥il

BERPAAMEEFZENSHTUER N 2 4TEH

The CoA (sometimes referred to as a “Certificate of Quality”) is the official documentation of
premix quality. This certificate should be provided for each lot of premix in the shipment. The
CoAs for all premix batches received should be kept on file and made available for any
inspections that may be required. COA ( B #IAM R EIH" ) SR TURBRRENE 5 X 4.
N EEMHNBHTESRENILES., SHBRIINAETUERNCOAMTFREN 44 , F2F
EntAENES,

The CoA should indicate:

» Chemical assay of the premix batch for each micronutrient contained (except for
vitamin B12 if present, whose level can be verified by audit rather than actual assay).
It may indicate the minimum and maximum assay standards for that premix as
reference. FMFUERMLZ LR , BIMHEEFRZENEE (R T 4tdpB12 , 4fidB12
YA BB B T EB )R ) iz/l\ﬂcf%‘-ift—ﬁiﬁ\ﬂi%%}%ﬂ’ﬁﬁﬁ BB/ MERE A BT
*’T‘)ﬁo

= Batch or lot numberit & 55

= Date of manufacture or expiration date or “use by” date if not imbedded in the lot

numberfIARZXFIFERD  FRARR , “EH WS , XEFES &S TR R



Premix Suppliers Should Provide

BB EREANEE

A Product Information Sheet or Fact Sheet™ R &R K15 R 585

This document should be kept on file at the mill and made available to all operating and QC personnel.

LEXHRRFESRTD  IRRFERREZFIARMET #,

Information provided in this document should include: X 4 BFE A TEEL :

* The name of the premix. FiE ¥ 49 & 5

» The name and contact information of the manufacturerfl&EHN M EBER AR

» The intended use of the premix. T2} HY 7 5 6F A R

» The ingredient composition of the premix — usually in descending orderflUE & IR 0 A K- B E
R FHES.

« The food grade status of the ingredients used, (i.e. Food Chemicals Codex (FCC) grade) & FA#Y
BAEPRBFERBERDH ( RmILFENAFR (FCC)

» The recommended addition rate of the premix to flour and the levels of micronutrients added at
that rate. A ZIE#H F FUERI VR EE R NE R HEEF RN IMEFRR

« The minimum assay standards for the premix, and maximum assay standards if any exist.Flg &
RN/ NMEN R KELRIRE

« Storage and handling instructions. I & #1515 B9

« Allowable storage periods or shelf life of premix TR & ¥ /o 1F B9 I 5 2 = 4R 7 HA PR



Shelf Life of the Bulk Premix
BERTUE R R HAPR

Vitamins in the fortificant premix have a limited shelf life. Over time their biological effectiveness
Is reduced. Most premixes not containing vitamin A or C will last up to 3 years if stored properly.
R Minerals are particularly stable and the vitamins shelf life usually determines the shelf life of the
premix overall. Premix manufacturers should always provide shelf life information for their
specific premixes. Millers should not expect premix manufacturers or distributors to accept return
of premix that has exceeded its shelf life period.---FURBRI PR 4t R R ER. SHE , 4]
HNENBERMUERESBD . AZBTEBTEELEMBASC , EREFLFBLTAIEREIF, ¥
YIREAEIRTE |, 4Efhan SRR AR R R TRN AR, TORARER REZEABIL
HHTEREARRBES, MY T ANBHATURE R b HERES DR AR PR
HYFUE R

Vitamin A is the only fortificant normally added to flour that is very perishable. Premixes
containing vitamin A may have a shelf life of as I|ttIe as 6 months. 4 oy A2 1 —I8F i1 A Z ¥
HHREILIR , REZRE. MESRISEMWATREE AN ANRKREE, R

These shelf-life specifications were taken from information provided from premix manufacturers,
but shelf-life may be further reduced if premix is stored incorrectly at the mill. X £ E{& 9 4R 577 £

(REBTUESR RIEHHN , FUESREES T ERTRE | Eﬁﬁﬁqﬁ'ﬁ%ﬁd‘

Section 3: On the Production Line, includes specific information on the conditions premix should

be stored under. E=#0 : BEFTL& L , SRR EANTUEREMHERATERENER,



Mill Storage of PremixE¥ ZEFTUER

Premix boxes should be kept somewhere in
the mill that is handy but not exposed to
sunlight, not excessively hot (i.e. next to a
boiler) and safe from getting wet or hit by lift
trucks. The boxes can be piled on top of each
other, but it should be so arranged that a FIFO
system of use could be easily

accomplished. BEFERNE FNREFESRE ,
i Tmﬁﬂﬁﬂﬁ(tﬁﬁﬁ)tﬁﬁm
jﬁiimmfoﬁ%ﬂﬁm%ﬁﬂmﬁ,ﬁ
FIFORSH EFRER Z b ST Ao

One or two working boxes of premix can be
kept near the feeders, as shown in the picture.

—HHRANATERN TR I RARESR , KE
AT Ro




Handling PremixTiEf H b X

Normally, one box at a time is brought to be adjacent to the feeder for filling. The box and the inner
bag is opened. A scoop can be placed inside the opened bag for convenient use. Care should be
taken that a paper, a piece of plastic or some other contaminate not be in the bag, as this may get in
the feeder causing its malfunction. (ideally, the inner plastic bag should be of a colored material so
this would be more noticeable to the operator.) BE , BX —f#w Z4BILAERSEH#TIER, B
NRZITFAN. AFEER , FFTHETTNRF . FERPFERARNBRFHEASIHTEN
ReA , XEFREEAEHEARRSRSIERE. (NBEHREFRXEN , IEREEETRMSZN )

When filling the feeder hopper it is recommended that the operator wear a long sleeve shirt, gloves
and dusk mask. He may also wear safety goggles, a hair net, safety helmet or other protective
devices depending on the policies of the mill. (Since the filling of the hopper may take less than a
minute, it is recognized that the operator may not always choose to do this.) 2§45 R 258l EFE AT |
BEINZK#HNE BFENES, CEREEYN WAERLZ2PER , AN , Z2EHEE
RIFRE ( BHVERFEERE — 5 #RYETE

Once the hopper has been filled the operator should put the scoop back in the bag or at some other
designated location. The inner bag should be twirled close and the cardboard flaps folded over. This
“operating” box should be left in a location that is convenient for future use but not exposed
conditions that could damage it. —BJRHEZXTE A BREIE/FIFREKFHIECEEMNE. HZP
REEFERA |, KRB, XNBRERIBRELFETRERANS , EAERERENTS , S2E

= ==
FHRE,

Operators may make spills of premix as they are filling the hopper. These spill should be cleaned up
immediately afterwards, preferable by putting some flour on them prior to sweeping them up. #=

ERNMEEHSEY, ExfF , EVEFEHYEE TS  RFSHEBAEEHY EBHERE,



Considerations When Using Other Flour Additives
£ A KB E AR A R E R EIM

Some flour mills add small amounts of bleaching agents and improvers to flour, such as enzymes and oxidants.
Azodicarbonamide, benzoyl peroxide, potassium bromate and ascorbic acid are commonly added oxidants. R

SEEBMI] EELFMALBNREAFNAER , WBNELH , AE=-RTHE , FHIF LS , RRHA , HF0KRE
ERXRERMVFLH.

Even though it might be tempting to add improvers and fortificants with the same feeder, this is NOT recommended,

for the following reasons.
BNEARANBRESRMARRHMBLRRFAN , IRFEHEEN , ETOTERER

1. Improver addition rates need to be adjusted frequently to ensure that different flours all meet commercial

specifications. S BRI A LE B E RN R E AR FTE T E 49 E #3005 2 2 R %

B Combining improvers and fortificants makes changing the addition rate of the improvers more difficult.

R{A & HY o R 5 A58 1L X0 62 1 Be okt B30 49 735 00 2 38y FR
2. There are also safety reasons for avoiding combining improvers and fortificants.
AR FENRRBRERESRRHIMBLL

B Some fortificants can react with improvers. For example, concentrated forms of potassium bromate and
benzoyl peroxide (“flour bleach”) should NEVER be combined with fortificants because there is a
danger of combustion.

HEEBERESARANRERS , fiM0 , RENRLANEBRISS(LE (ERRARN ) BRRENEREMER T
FREB{ILEES,

B Thereis some concern that the shelf life of vitamins might be altered if combined with improvers.

MREHRHEBES , —EELERNREFHRRREREERF/RD



Considerations When Using Other Flour Additives
{5E A EL 4t [ED 80 74 D03 Y 7 BRI

It Is helpful to “segregate” boxes of premix and improvers. This could be done with color coding or clear
labeling.

RUFVEVMMARYNREREERN , XALEIH KD N EFHAYFRENREIM

The container storing the premix as well as the feeder being used to add a particular premix or improver
should be well identified to prevent accidental replacement with any other flour additive or premix.

JE R FIUE YD B9 2 25 BA K F T AN INTHUE M 2 R MR MR BR 2B B s ARR | By bR EL b BV TR AN 04
HFUERHY BN ER,

When multiple feeders are installed in a row, it is referred to as a “feeder bank”. These photos show
various sizes of feeder banks. R

HZERPRZRE N , AR S , XEFFBRTRT ARABRHNRE S

=]

(Source of photos: Research Products Company)
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Mill Requirements for Proper Fortification

2] X IETEE LR EXR

A premix feeder to measure out the correct
dose of premix and its placement at a point in
the production line where if delivers the premix
into the production line to mix with flour

Sometimes a small shoot or tube is
fabricated and installed to carry the premix
from the feeder to flour line. This should be
at a steep angle to insure it drops down
cleanly without stoppage. F7 2 £ B30
EHETERITE , HETEL~ZH — 1 RLS
B EE. BIIZRHE 513 E F 7
PN BRI NA B #5% L. BAEEXEREE
2 ECEAMTEE,

’i
-
¥




s for Proper Fortification

Xy IEFERR{L R B3R

ms to assure that the premix is uniformly mixed into the flour after
int of addition and before packout. This can involve mixing during the
rmal transport of flour from the conveyor to packout, or insertion of special

mixing equipment. St AR ERMKLETURRISHINEAESRH |

addition of premix
at flour collection

Conveyor Pagkou
EEBREREN 1%
R INTUR

7} _}

g



Methods Used to Add Premix to the Flour
H T2 TR 2 mEB e 5%

Once the premix formula is determined the best method to add the premix to the flour needs
to be selected— BEFUERIEL A HE , REFNAMTUERZIEB PR A EZTEER,

There are two main delivery systems: B X E R %
-batch#t&
- continuousiELE

There are different requirements for each method. N AEHHXEFEHER,



Methods Used to Add Premix to the Flour
H T2 TR 2 mEB e 5%

Batch Systems#t&:

The premix is measured out and is put into a
batch of flour and blended with a mixing
device. Fortifying within a batch system can
be slower and more labor intensive than
other methods but it can be very accurate
when a precise scale is used and can be
made automated.J & TR B A X — #EE #
AREREREAMERGRICLEEME ER |
B, EXFGHRE , ESARHNTERERHE |
E.I-IEEé ﬁ 73]5’90 ;

(Source of photos: Buhler Company 85 iR : %14 7))



Batch Systems#t BB H R &

In-line batch mixersfE& it B EESH

. Some mills have batch mixers as part of their normal
milling process (such as that shown in the picture to the
right). This is to blend flours or add vital wheat gluten.—
EH EHEBRSTMENER TZ20—8B2 (flwEs
LRANER ) X2EEEBINNETE

. A fortification premix can be added to these mixers,
either manually or automatically using standard
microfeeders. B2 {LFUER AR MNEIX LBREH AR |, AR
WERHSFEIFIHBAHH N,

Separate mixers 2 B ESH

. It is possible to use a separate mixer to fortify flour, but it
Is very inconvenient to do so and only small batches of
flour can be processed, so it is not recommended except
for very small mills where continuous fortification is not
feasible. ILLA D ERESHBLEE , BRIXFEMAARS
E , NeEAT/MMLEEY , RUTHEERNER HITE
ZR{L A AT,




Methods Used to Add Premix to the Flour
H T2 TR 2 mEB e 5%

Continuous SystemsiELL R4

Most larger and newer mills operate within a continuous system. The premix is
continuously metered or fed into the flour flow using a precision micro “feeder”
(also referred to as a dosifier). The dosage rate is controlled and depends on the
rate of flour production of flour flow. R REZBARBHHEIB RAELERS
FURRHES M T B SR A BB TR ABENHETERARE ( URFRRRME ) .
R DR AR E A 7= FP Y TEL T B K/ SRR

Ny ‘
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Methods Used to Add Premix to the Flour
H T2 TR 2 mEB e 5%

The vast majority of flour and maize mills use
continuous processing systems incorporating a
collection conveyor (shown on right) where premix can
be continuously and easily added. This is particularly
true for all new mills. K2 EH M E K AERIEN
(AR ) HENELNTIRES , EXTUERIEEEL M
MBERRM, XNPAEHMBB RELHEE,

The majority of the information presented here refers to
such milling systems. However, additional information
about alternative fortification systems is also provided.

Click here for more information about batch systems.
SREXENH RERENEEETEHR, EREFEMY
HYER{L R SRV TRIE B R IR



Feeders '@ ¥l 25

Information on Premix Feeders

To prevent premix from bridging in the
hopper, a large conditioning screw, flexible MOTOR
pulsating plates on the bottom of the hopper, ANEL |
or a vibration device may be installed in the
hopper. AR IEFUBRIERI A EH | KV
FrERnE , R SHRE R R R EREIRE =
EARETHIA.

A low-level detector may be installed on the
bottom of the hopper to indicate when the
premix is close to running out. {EEHY N 25

A LA R 3= 1 B S BB = TUR B2 fan H B 48 7R o

The outlet spout of the feeder should be e .
covered but afford easy access to inspection 4
and check weighting."BRlIssHOBNE & |
BERE-—MNEORKMUNLESE.,

GEAR




Feeders 2 ¥ 28

Feeders should be set up with an electrical
Interlock system that prevents the flow of

premix when flour flow is stopped. &l 25 Kz
REBETEYRGIEIRENELEERA

FUBRHR

The on/off switch, speed controller and
low- level indicator light can be located
near the feeder or at a remote location. F/
x|, R EEEINERH & REF I AL T IRE
fRHE RN EBIZRILE |

Some installations may need a voltage
regulator to ensure proper performance of
the feeder and controller. B L % H A AL

5 35 B IR V10 RR WA AR IR Rt AR A 122 Rl B 0 E BE




Electrical Interlock System

B ARBR3) RS

An interlock causes the feeder to stop if the flour collection conveyor stops. This will
prevent the inadvertent over-treatment of the flour, if there is a mechanical breakdown in
the mill. MR EHENIE , EUSBRRRE , IFALEBLTEDILELE , IRE
Hla8 HE.

It is highly recommended that an electrical interlock system be installed between the
feeder motor and the motor driving the flour collection conveyor. 38 H#E— R EBIR S

% 2 1E VR B EF ERATL AN 3K 3h TED K0 U B e I AL B BB ATLIED

In pneumatic delivery systems an interlock should be made between the feeder and the
blower to insure that the feeder cannot be turned on without the blower operating. This
will prevent buildup of the premix in the pneumatic lines followed by over-treatment of
flour once the blower is turned on. S J1 i R4t B 91 N 72 R AL 25 R XU AL 2 [8] BAAR UE 1R R 25
TRERZE LXK T RIT | XA LETURBESSERHER | REE—BZRXYTEH

An alternative approach is to have an automatic shut off switch on the feeder that is
hooked up to a flour flow indicator or a pressure indicator in a pneumatic system. —“Na]
BEENFEREBRBSR LE—BIXRAE , ) L REMERRIE—ELETHETRLR
GiN. R



Electrical Interlock System

B ARBR3) RS

Interlocking (slaving) premix addition to flour flow:

TR RS b 2 TR 7 By Bk 3

The most accurate method of flour fortification &
Is to continuously interlock the addition rate of
the feeder with the measured flow rate of the

flour. REF2D EXRCERN S ERENEHE [ 1

MEREZKIHITRASZAINER 2], 2 | L2
——

3

This requires equipment for measuring the AN
flow rate of the flour and computerized mill it
YN

control allowing the interlock.iX ££1& & &N H @ A
EH N REN RV THEANRETR BRahizd l




Feeders '@ ¥l 35

Premix Feeder MechanismsFii8 ¥ 18 3 4 #3

There are three main types of premix feeders available to fortify flour. They differ in terms of the
mechanism used to deliver a constant rate of premix powder. There are also differences in cost.

See Section 6 for more information about the cost of feeders. B = F EX B A T2 EM I TR
/wﬂﬂpzﬂ%ﬁ ﬁi’AI]E’H‘M@THHﬁ: & IA

EFUER R, KAt E, EXERIFAAMAILER
PEMEE,
Type one3R &1 Type two3RH2: Type three3 & 3;
Screw Feedert& hie & ¥l Revolving DiskHE#: & Drum / Rollerf@/5E =




Mechanical Principles of Feeders

VR B AL R

There are three general principles by which feeders control the amount of premix
added to flour: B AP IR A FFTURRA MBI EHBHFHNERF=PLEN :

1) Volumetric addition (most commonly used via screw feeders): &R ZCFM (
IRIER K e BB S5 )

Volumetric addition is similar to using a cup or spoon to measure out ingredients. This
Is based on the principle that the volume of the material being added has a set weight

when handled in a uniform manner. The minimum error of measurement for volumetric
addition is £ 2%. BRIRNAMELUTFAH— M FHINEK T . XEAEERMAYFER

NERNREHINRNRE -—EE , SR MIMUEN T/ DMREN L 2%.

2) Gravimetric addition: EE 0

Involves measuring the weight of material to be added on a continuous basis. There
are weigh belt feeders for use in continuous systems that can give direct weightings of
the material being dispensed, but they usually require a greater volume of material
than used in most fortification operations. @IEEELEM ENERRNEE, BEEN
wIRASEATEZRGTPREHEENESENREHNEE  BRMEINEEEXRLAT
REBBREPBRAEN TR



Loss in Weight Feeders i, E W ¥ 88

Gravimetric AdditionZE X% b0

All three types of feeders can be made into “loss in weight” feeders by
mounting them on load cells that send out an electronic signal
proportional to the total weight. The rate at which this weight drops with
time indicates the true addition rate. FFE =/ IRAIZF AIEN R P XNHER
PREIRTH EMNERSBSAHREHNBESIEE, LEENERE
B B 5% A B REKHIRINER,

This system is somewhat more complex and expensive than is required
iIn most cereal milling operations but it allows greater accuracy of addition
and continuous traceability on the amount of premix used.tt R G K 7(?7
BHEBBRENERERHER , ERETEEEADIMNERES ,

22 ] BR R o



Screw FeederstREEIE ¥ B8

Volumetric screw feeders that dispense a set volume of a premix at a constant rate are
the most commonly used machines to fortify flour at the mill. They are powered by a
variable speed direct current motor with a controller that is used for fine adjustment of
the feed rate of the powder. X BRI F —FUER , HIRENBTIRFEN LR
=M PREANEHBELIRE , IR EEE —FiEHE RN T T RERBIRTK ,
BEATHRBRARNHERT, R

Hopper Cover
I ]
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. Hopper
Optional PP
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Controller
|
1
I L~ Conditioning Screw
1 ' 7 Feed S
DC M otor Gear pad eed acrew
Reducer M laBu S L L0% A8 Discharge
Spout
- L i




Screw FeederstREEIE ¥ B8

Screw feeder (continued)

IRIEREFIAS (FELE )

The size of the feed screw determines the
feed rate capacity. Large capacity feeders
may also use a gearbox to increase and
adjust the feed rate capacity. & 7 $RHefI R <
RETREFE, A-EREFTHAREE
AT IREIE




Screw FeederstREEIE ¥ B8

Advantages of screw feeders: #REEMERIZEE R :

» |tis better able to sustain a constant addition rate for a
longer time BE1S BB <A [R]3E L2 1Y 75 A0

= Has a wider range of delivery rates IER 258 E 7

= Has fewer mechanical partsiR 2B HL#E8 4

= Breaks down less often so has fewer repairstifE 4> D 4k {

= Less expensive to build. &% AE

= They can be more sanitary B4

= Easier to maintain than the other types of feeders. & E it
IREIER 5 4 1S

= Screw feeders are now the most common type of
microfeeders and are produced by a larger number of

manufacturers. 2 & F ANHEEEIES , AXEFERE A
BEEF.R

W

(Source of photo: Buhler Company & 4 iR #£12\ a)



Revolving Disk Feeder

Te ¥k £ R Rl 2s

This is an older type of volumetric feeder that uses a revolving disk equipped with a slide mechanism to
control the rate of powder discharge. The disk revolves at a constant speed powered by either an AC or
DC motor. The hopper size is usually smaller than in other types of feeders, and must there fore be refilled
more frequently. This can be a disadvantage for larger flour mills. This type of feeder also has more
mechanical components than the screw feeder. X2 —fEX N AR XN BRB[ARE TRV FEF: £ 15
FIRNHRE K EEEZRENEREE TEIRACHEDCEN. HARTHEMEXH RS NEMENE
1] NAEER AEERRA , iR R 2RI aR e iRB SR L4 2, R

; ||-(— HOPPER :ﬁ — — ;
ROTATING DISK \\‘__/7

ROTATIMNG
.~ SPIRAL




Drum or Roll Type Feeders R4 = 125188

Drum or Roll type feeders have been used for decades and many thousands are still in use.
They can be set up as volumetric, gravimetric or loss of weight feeders. They operate by
allowing the premix powder to pass between two closely set revolving cylinders. & 5% 48 =X &£}

mCHBTF  TAadEEAT , AREANBRRANESIRIBENRESR, TEL

AN E R ERE. R

FLOATING FILL INDICATOR

HOPPER
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I ROLL SCRAPER

FEED ROLLS
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BEIRE



Drum or Roll Type Feeders f& k8 = 182 ¥l 25

Either a DC or AC motor can power the drum and a gearbox and a pulley system
controls the rotation speed. Pulleys and wheels of differing diameters are used to make
gross adjustments in the feed rate. An adjustable gate is used to make fine
adjustments. Al —DCHRACHEIIREHELA B MIGHTE , EFHRERFEREE. TRER
WM FERER ERERE , AT TAERE.,

Drum of Roll type feeders require more parts to operate and higher maintenance.
Shear pins in the drive mechanism break if large objects (bolts, plastic) get stuck
between the rolls and the feeder will stop working until a new pin is installed. & 72 &t
BEmEZHREIT , AREES  WRAERY) (B2, BR ) REBENRBESHEEZ
SHERZ AP ZHRE , BLEFLETENEFNRZLEE FFEEHRT.

In some newer drum feeder models, a variable speed DC drive motor is used to allow
the addition rate to be adjusted electronically rather than mechanically. Variable speed
AC drive motors are also available. EEHHE R R LT , AZRIEDCIXZ) BALALERIN
REBHVRBEMAIZYMA , AIZEACK EH BB, R



Considerations Regarding Sizing Feeders to the Capacity of the Mill

IREEe KX AENE R
. Mills generally need one feeder per flour or meal line to be fortified. Larger m|IIin% )
units with multiple products may require additional feeders including spares& 5k #l 1%3%32

ﬁﬁ*ﬁ&ﬁﬁ“g—ﬁﬂ%ﬂ%ﬁi_ﬁé 1to RER £7= S0 MBI RE =R DS

. Feeders used for flour fortification need to deliver only relatively small amounts of
material. The size and number of feeders will depends on the hourly throughput of
flour in the mill or “load-out system.” Hopper size on the feeder is also an important
consideration, since you do not want to filling it constantly, nor do you want to let it go
for manﬁ days without fiIIingj._Fﬁ THHECHERSRNERADENEXENER, B

FIER AR MAERUR TR PR EHRE RS, ERESREABIARBFEEEE ,
HT R REZNER , B FRLEFRS XM AR,

BT 771 7 7
i -

et
B =
& 1
. )
e

| 8

: o ‘ |
=T e =1

(Source of photos: Research Products Company B 5 SRIRHT 527 fn 2 &)



Feeder Sizing' ¥l &

Powder premix feeders are available in
different sizes. ##HUER IREIZRE FEINM
i

. A small feeder may discharge premix at
levels as low as 25 g per hour (0.4 g/min)
NIERLER AT AE B/ NEHE T 255 KF T
TR # .

. The largest can discharge up to 32 kg per
hour. This would only be needed with
calcium fortification. & K#YE/NEtEEEI32
"o XRESTEIMNEFE,

Volumetric feeder and hopper capacity are
normally given in Liters/min and Liters. This can
be converted to weight units by knowing the
bulk density of the premix (in g/cc) & FR iRkl
FEEBRE U/ DHMARME, XAESEHER
BE (RALFER ) NEERICAEER T,

Mill Flour flow Premix**
Capacity rate* Add rate
(MT/day)’™ | (kg/min)E | (g/min)TiR
B (M/X) | BBEAER BRI
(BFIZ8 )| (=94 )

5 2.5 0.4

20 10 1.5

50 25 3.8

100 50 7.5

200 100 15

400 200 30

* At 72% extraction ratefE 72%#y 2 BuR
** At 150 g/MTFE15058 /230




anisms iZ B4

0 main ways to deliver the premix to the flour: B

EIETUER A E R

pneumatic and S 17

= gravity feedE 73




Pneumatic SystemS b &%

In @ pneumatic system the premix drops into a venturi tube, that injects the
Bremlx into an air stream. The material is blown by positive pressure or sucke
ES DRIERS

y a vacuum through a\pi%ae\ into the flour collection conveyor. =X
PIUERPE AN EE  EMERASKT. RAEEETRAREZRABLE
B8 2 E M IR SR R R

If this can not be set up, some downstream location in the flour flow can be
to add premix provided it will be well mixed with the flour. B RIXFEEZRF , E#

Nk A TAMTUERR  FRENEEBES. R

flour | venturi tube XX K&




Pneumatic SystemS b &%

Advantages of the pneumatic method S hAFXBER

= The feeder can be located at several places in the mill,
allowm%lt to be added to existing mills. FERIEF A3 T
=

JINMuEERT + , ETMARBHN F,

Things to Consider: EZEHNERT

. Pneumatically conveyed flour does not provide much
mixing with the premix. Premix should be blown in
before flour reaches a mixing (collection) conveyor or
AL T AT i

I 1ZS HY T A YIEIRTES e T |, TWieras 1t Ak
SRR T

. Pneumatic addition requires some investment on
additional e%%g)ment such as blowers, valves and
‘/J\

iping, S IRINEA L R AR AL |
PT e

=  The pipes used to convey the material should have a
minimum number of sharp bends and twists to prevent
Lhe OSﬂSIbIII]'Ey o_ll‘c_blockln ﬁghgélﬁ%%\%?[%u_r}npénjg
the flour fortificant. B I SR Bt HY VST
(925 e A 1 A5 ] 058 22 A 10 U SR

=  The venturi tube should be checked occasionally to
see if there is any build u}p_ of the premix, and cleaned
when necessary. X KB N BREEFEERAATUER
i&*/q ’ E% )EIE:FI$O



Venturi Tubes X K&

A venturi tube is a simple piece of equipment that connects the premix feeder
and the pneumatic delivery pipes. Venturi tubes are used to deliver the premix
into the flour stream in an entirely closed pneumatic system. X K& & — Fh {&
BENRFEETEARMSFSNSOHEE. ATHETERABZRNEANS D
RETEMIR P

Jf‘t'luuﬂ




Venturi tube arrangement at discharge from feeder

M ERERIE T MRS G Ry HRAL




Gravity Feed SystemE HhXBE R &K

With this system, the feeder is placed above a flour conveyor. The premix is dropped directly
Into the flour as it flows through the conveyor. Most often the feeders is placed above or
near the flour collection conveyor that blends the various flour streams. R

RALRSG , REFRAEE —ERHEN L, ENEEZEAEBIRENEADRS , XS
RN RA SRR A E R W SRIRAERY L S LIRS R TE

Gravity Feed Method of Premix Delivery

mixin




Gravity Feed SystemE HhXBE R &K

Advantages of the Gravity Feed
SystemBIXBREBREMAK:

= Requires less equipment than pneumatic
conveyingbtt S A ERRZ L.

» The feeder can sit directly on top of a flour
collection conveyor, on a platform. BE:#85 A

EELERHREMEN EHREFE L

= |t can be installed on floor directly above the
collection conveyor with the discharge spout
feeding into a mostly vertically tube dropping
down onto the conveyor. Al B %% WEH
BEIZNHNZEERE L | BYHEEEERNEA
iAo




Gravity Feed SystemE hXBE RE%

Considerations when using Gravity Feed

SystemsHERAENBERZEEZRN:

= New mills are can be designed or
adapted to allow easy installation of
gravity feeder locations. Older mills
may be configured in ways that
makes installation of this type of
system difficult. ¥/~ Mg 1T HEA T
ZTEIRBSFNENRZE , & 7
DR FEEXMEBENRGELERE,

= |nstallation locations: Z &I &

o  Above collection conveyor: This
may require building a platform
or purchasing additional
equipment. A/ ZE W ELERE LT .
X 2 B GF 5 BRI AT SN
W&Lgo




Examples of Gravity Field Setup

Mixing screw flour conveyor

B & IR A ER RE

Flour collection conveyors for three
different lines of flour.

E¥ R EREYA T =R T ENEBLE



Section 2C¥f %

Ensuring Adequate Mixing#{R & 2 KBS

Location of feeder on flour collection conveyor B 857 E & W E R E VLA B

. At the front half of collection conveyor above the blades of the mixing

screw, EESIRMET] F £ HINEHEN —H M FTH
. At least 3 meters of conveyor length is normally needed to ensure

adequate blending. Z 2 HENKE L= KHNVBEUBREDHESR

PoorZ PoorZ
Too little mixingfNB&— R 8 Good¥¥  Too little flour ¥ A 2>

v

<:Iour flowE ¥ %



Ensuring Adequate Mixing# R £ 0 HWES

Another option for feeder location 3 — IRl 251 B Y% 1%

Where it would be difficult to install the feeder at the beginning

of a conveyor: EHIEN L PR EH BRI ERER,

Feeder can be connected to the flour discharge spout of a

plansifter: iR #l 88 FE T & A 0 T EH EEE L

= The sifter flour spout must have a significant amount of
flour entering into the flour collection conveyor on the

floor below. & J5 & E B E SN K E W E B RA N T
IR REMIEVLA

= The sifter flour spout must enter the flour stream at least
three meters from the discharge end of the collection
conveyor to ensure adequate blending. S 5 i E B E
MNED RN B RIFKE L= KWW EHR A EHRARE
RIS HIEER




Ensuring Adequate Mixing# R £ 0 HWES

The three meter distance can be shortened in mills where the flour is: ¥ =

AKWEFHTEE  HBE

= pneumatically blown from the collection conveyor to
either a packing bin or flour storage bin, < 77 tth M Wt 5 i i

PMAZECHEBERE

= the flour collection conveyor discharges into another conveyor
and the total length of the mixing distance after the premix is added
is at least three meters. EMH&EE“LMEIH@U\%—/I\WQQM , TR
BMARREEBNEAKEED=X,



Ensuring Adequate Mixing# R £ 0 HWES

In the case of erratic flour flow 7 —E¥REFRE

Install mixing conveyor: ZEBE#%E

. One solution for small, older mills without a point of a known, constant flow of flour is to
install a mixing conveyor running from a flour holding bin to the packout bin. The feeder
would drop or blow the premix into the start of the special conveyor. X‘I/J\’*”%H%E’J#ﬁr
&‘ﬁ‘?&lﬂ Hbﬁﬂl_uu,i ; /\HE}AE&}’@ JE’, 'ﬁ?f"i& /tbl:l ;’ém:ﬁll_t 3 k@&ulbio
BB IR A B R TR B a0 45 TR Y SR LT fR i, R

Slave feeder output to flour flow 23285 H I @ 7

- If the flow of flour is erratic through a conveyor but its flow rate is measurable by some
devise that gives a proportional milliamp signal, that signal can be used to control the
output of the feeder MR BE M ENWEHBDRETRE , ERERNETEN —LEEN
i, A —ELBIRES |, ESTHERFIRASRNTE,



Equipment Suppliersi & #t RS

There are many companies that sell fortification equipment. The link below
provides a list of equipment suppliers. §iF Z N R ERLIRE , T 5
RHERBHEEEER

Please notexX: this list is not comprehensive and no endorsement or
recommendation is implied for listed companies. All suppliers should be
well investigated prior to purchase.lt/FE T B E I L Z B HEEFR R E
RERRNTINIER. AMEARIRZZFTRETHEMLERMY,

Mills should ensure that directions for installing and maintaining equipment
are available in the national language, or make arrangements to have
them translated. T]” NREZEMEBRBZREEAFIEES , AL =F
AEEES



Equipment Suppliersi & #t RS

Example of a Feeder Tender BI85 3% ¥R HY 5l F

Feeder specifications: BI85 #%

0  Screw type feed mechanism. 25z 2 12 x4 53
o  Automatic shut off capability. B 34 i i g€
o] All surfaces in contact with the premix of sanitary of stainless steel or non-corrosive material. 552

BHEARE TR AN N H W IEB IR,

o] A manually adjustable delivery control, calibrated from 0 to 100% of feeder capacity that can be
mounted separate from feeder.— AI F 31 @ T w6l , M0-100%RERRIZRTE , AT ARRBESEDIT
gog o

o

0 220 volt £ 10% 50/60 Hz single phase power. & 4§ B,jR

o  Agitation mechanism to prevent bridging or tunneling of premix in hopper.#t #4/1 ¥3 B8 1 7 5B B2 8 2
gkt

0 Capable of delivering from 0.04 to 8 L/hr with + 5% accuracy over full range through the use of
different size screws, gears or belts supplied with feeder. BT )\0.04 EI8F//Nit IEA5%MIRE , B
AERRSFHEENT RN RRHRLE , S5 miA

o  Hopper capacity of 8 liter minimum.&/N8FH ¥l 3 =&

o A device to allow operator to easily check if hopper is empty or near empty. f1 R8I 3} Z8 7 s EZif Z8 7
SEFEULREARETRE,



Equipment Suppliersi & #t RS

Example of a Feeder Tender B2 28 B FR Y 65l F

. Vendor must provide two references of maize or flour mills where this feeder has
been in operation for at least one year. REXFREMMSE | ERXFEY , REIZH
%E?Tf:é\_ﬂio

. Vendor must agree to provide:SE X ERERH :

0 Spare parts of gears, belts, screws, fuses or other parts that the manufacturer
is aware of possible replacement in the first 3 years of operation. 5% , K ,

RhE , REAECEMH , FIEFANENE=ZFAFTERN,

0 A technician to help install X number of feeders in X number of mills and to
conduct workshops for miller groups on the installation, calibration and
maintenance of the feeder. AR A B EH B TEHDRERE , ELERE
MEE LESERAR, |

0 Operating instruction book that explains in English and with diagrams the
installation, calibration and maintenance of the feeder. 4 F it R % |
BERERER , REMEBEER,

o A price list of spare parts. &M1& 2



Lessons Learned from Other Millers When Ordering Mill Fortification
Equipment
HXMBLREFRMNEE] RFEFNELE

Motors with incorrect voltage or numbers of phases S?i;”ed,}éllov vs. 220v; single vs. 3-phase, etc)Eg
W EBEESHERBMEBRETRER (110v, vs, 220v , BLEM=HZE )

Required or expected components were ogtional and not ordered or substantially increased the cost of

equipment. Z5RI S TMHARI X 2 R R 1E T 21T HFRI T AR ERYIE MNIRR KA

No spare parts ordered and no mechanism for quickly obtaining spare parts (brass gears, belts, etc).;&

FHMEMETHAREREEZH (AL , KTFHF

Feeder designed for use with a specific premix, which did not work well with other premixes due to
%f@%%fg‘ﬁvt%‘&p“kmg properties. BRI 2R ITATRHRENTUER , BEHETUERERAREFMEETE
vy KT Lo

Feeder placement may need to be located some distance from the flour line so that a tube/shoot
needed to be fabricated to car%'ghiloremi\x to the c\onve%or (via gravity). IR 2R E EE H ML — ERY
BEE , MEEF/HOFFERTUERZIHIEN (BYED )

When donor ordered equipment there is seldom detailed expertise.
closel Endgarefug review order details. S iRIE AR W iZE , RDBFER
SBREERTFRITEAT,

Milling__qs&ecialists MUST liaise
VEN , #HERMUSTHE

Equipment manuals may come in a different lan uagT(_e than that of mill specialists (correct language
version of manual must be specified). Z& FM AR FEMNES , EENESRAFHFRT .



Nutrient Specific InformationEFEZR ¥ AMNE L

Iron¥k

Zinct¥

Folic Acid™M&
B vitamins/VB
Vitamin A/VA

Calcium%g

Each of the vitamins and minerals that can be added to flour
has it's own issues surrounding which forms of the vitamin can
be added, how much to add, etc... B4 4 =T YR EPRER
NEERPHEEREGH — LR B ESHE PPN ARm , =z
9\%0

For more information on the specific nutrients and their
fortificant forms, choose from the list to the left. E3RENE =& 58
LR AT MAED 8 F ik,

For information on health concerns regarding the over-
consumption of any of these nutrients, please see Section 4:
Assuring Quality Control. EFRIIEXBENEEEAERRZE
EHRENENSS , FARNFERERS,

For information on what these nutrients do for the body, please
see Section 1: Introduction to Flour Fortification. EZk BUX LEF

FEREFANBERFLE -2 , RIS,



Iron%k

“The bioavailability of iron from fortificants is dependent on both their solubility, and on the
binding of the iron with inhibitors of iron absorption in the diet, such as phytates and
phenolic compounds (found in tea, coffee and other foods). Approaches to reduce the
effect of the inhibitors can be particularly effective for increasing the total amount of iron
absorbed from iron fortified foods. These include the addition of ascorbic acid, sodium
EDTA and the removal of phytates.” R Unfortunately, these methods do not work well in
wheat based foods. MR {L VSRRV E WA RN RBUR TR E M1 AT A M , MERY P LRI
R HEIFI RS SR £, PIMANEA SR , ARRESY (&R , WSEMEt 'Y FaEik
2 ), BEMEFINB DA ENRECERmRBGNBE, IETFERMEREEREC,
Rkt 2 =M CBRMANEABENOE , ERXEL EZEUNEZEHREMPIBTR AT,

The goal of fortification should be to use the iron compound that has the greatest relative
bioavailability compared to ferrous sulfate, yet does not cause unacceptable properties in
the flour. Cost is also an important consideration. 58{tEI E N 4N E SN EENHRE
WAHAKENSLHRBERELR , EEMFIHRTEEZINGYE  FHEUREZEENE
ZREX, R



Types of iron compounds used in cereal fortification

JLHERES YR TR

Elemental iron powders (Reduced (Fe®) Iron) &%
> Electrolytic iron B &k
> Hydrogen reduced iron&{t&
> Atomized iron % &k
(all water insoluble®#B ) FE K H)
Ferrous (Fe2*) Sulfate (moderately water soluble) &k HiBtth ( EEBATK)
Ferric (Fe3*) Phosphates (water insoluble) &k BBtk ( FAK )

Sodium Ferric (Fe3*) EDTA (water soluble) &8tk 2 — BRI B ( KB )

Ferrous (Fe2*) Fumarate (nearly water insoluble) & #5 ( #EFAET XK )



Insoluble Iron Compounds that are
Soluble in Stomach Acids T A A ESYEBBRA A

These compounds (Ferrous Fumarate) are reasonably well absorbed because they are
soluble in the stomach of healthy adults and adolescents. There is some concern
regarding absorption levels in infants who may secrete less acid, but absorption is
expected to be similar to water soluble compounds in most people. i XE S ( WEEE )
ZTRBENENERERFANBTLFEERTBN , EEILPE LR EFE W E
BRERSHBAPRBUKTFEEWRELN.

Water insoluble compounds cause fewer sensory problems in foods and should be the
fortificant of choice if the water soluble forms cause unacceptable changes. Ferrous
fumarate is the most commonly used iron compound in this group.EEBmHF , KT A&
EYNEIEEHREBE , KBRS BEFAUESZINTCNEERNIITRL R



Water Soluble Compounds/KA[AE &Y

Ferrous sulfate is the most frequently used water soluble iron fortificant because it is
inexpensive. The water soluble iron compounds have the highest relative
bioavailability because they are very soluble in the gastric juices. They should be the
iron fortificant of choice whenever possible. FRER I £k 2 2 E £ F E’Jﬂ@ﬁ’l’i’f’ﬁ?ﬁﬂﬁ%l
5. KBMKESYERENEANNENARRAANCNEERNFEEZ B, e

B R ERAR (L ATk,

However, these compounds are most likely to have adverse effects on the color and
flavor of foods during prolonged storage accelerating rancidity. The free iron can also
oxidize some vitamins in the food if they are supplied in the same premix. B2 , iX4E

B SYR AT REH T ZE /Y i 7 HA IR ”“Dﬁ’(iﬁnnﬂ’]?ﬁ@ﬁl:l L FRRERM.

The water soluble forms of iron can be useful for fortifying cereal flours that have a

relatively fast turnover. But, because ferrous sulfate can cause rancidity dependent

on the climate and the fat content of the flour, its suitability as a fortificant should be

considered before use. £REY XA AN BB EMFEE AN | BHEXNRIERIE

; 15%#73 RERILZ%KEAXRSNERNERESE2SIEE | EREILHNEREERE
H'J LA O



Sodium Iron EDTA%{L#I Z = RN 28

Iron is two to three times better absorbed from FeNaEDTA than from
ferrous sulfate or ferrous fumarate in foods high in phytic acid.
FeNaEDTA does not accelerate rancidity in stored cereals. However,
it IS more expensive and may cause color changes in some foods as
it IS not very soluble in water.

EREmEMERGESMNRILI C = RN BRI SRR ER £h 50 #X B £k
—REFE =R BREFNRW , &L 2 = RM Z@TAﬂUL'/ﬁ\*%ﬁ%
FRNER , BRA5R xR R E RGN EE KRR ARR,



Insoluble Iron Compounds that are

Insoluble in Stomach Acids T BRS%ESYEBBRA T
Ao

These compounds (Elemental or reduced iron powders) have a relative bioavailability of
approximately 20 to 75 percent of ferrous sulfate iron. However, they have been widely used in the
food industry because they have a lesser affect on the sensory properties of the foods. These
compounds are relatively inexpensive, but should be used as a last resort in areas where the diets
are high in iron absorption inhibitors. If used, they should be added at a level twice that of ferrous
sulfate. XEEEEY ( RTRBEALH ) BL20-75%FREBL LR EN N EN AR , EREMNERRTL
W ZHEAR , RERNENEERNBRERELERR) , SLEEEYER , EEELEXERYH
KRR SN FHENREEAR , MRANE | AR AGRERIL M ERYKFE, R

Elemental iron powders are used widely to fortify cereals, but the bioavailability of the several
different types is very dependent on the size, shape and surface area of the iron particles, as well as
the composition of the foods to which they are added. JTE&¥ T ZH A FAaW=RlL , ERJLFFTE
EXNEYHRERTHRBUH KD | EPRUKREAXE , EETEERMME@BKS -

Only electrolytic iron has been proven to be sufficiently bioavailable for humans, but recent data
indicate that carbonyl iron and some H-reduced iron may have a comparable bioavailability to
electrolytic iron. XX BFELKFIEEIT AR B R ENEVARE BTN FE RN — L
BREBBR TR AN EN AR, R



Types of iron compounds JLI&KES YA TAYREIL

used In cereal fortification

AKX

Elemental Iron powder (reduced) iron&# Ferrous Fumarate Yl % Eg

gisi \ Tigeicic
PR A A p ¥y . 4
o b trt't-f‘;f;%\ . . % :V 1 * b
ok R e ] vl Sl :
.u‘,. TP Lol o ..-"r. J ._HJ"; _F"_‘F*.__
. .1-.;*_.‘_':-' L 5 ’- 1 -‘.:- :
S5 ]-. j g ®
% T A L
R ot 1
¥ X oW T
& g
T 1

NaFeEDTA& LI Z — &M 2 ¥ Ferrous Sulfate T&HiB L Ferric phosphateYl &k @Mtk



Comparison Chart of Iron Compounds#E&S B RLLE

Table 2.2- Potential use of different iron forms in the fortification of wheat flour®

Product Extraction Ferrous Ferrous Ferric Reduced Electro- Iron
rate (%) sulfate fumarate ortho- ron lytic 1ron EDTA
phosphate

All-purpose flour 75 O O O O R O
Bread flour 75 R 0 (@] (@) (@) (@)
Whole wheat flour 97 N N (0] (@] (@] R
(atta)

Pastry flour 45 0 O 0 0O R 0O
Cake flour 50-55 O O O O R O
Semolina 60-65 R 0 (0] (@] (@] (@]

R = Recommended; O = Optional: N = Not Recommended




Zinc4¥
Zinc Compounds Used $ES¥EFI A

. Zinc oxide is the most commonly used zinc source for the fortification of cereals.
It is also the least expensive and the source that causes the least problems with
flavor and other organoleptic properties. R

HEFILYRESZEAYRBILHNENEKE, ct_REARSR , EXNWKMNETEYEHEL
BB & AR IR

Zinc Level E#RERZ DN

. The level of zinc added is normally about half that of iron. This is the same ratio of
zinc to iron naturally found in wheat and flour and is considered best for optimum
absorptlon BAMNMERERSN —¥ , X2F/NE , P EARASENFESL
R—1EN, HHWHIANRREERIKH,

Zinc Bioavailability S 4E M

. Zinc absorption depends primarily on the amount of zinc consumed and the
amount of phytic acid present in the food. According to the International Zinc
Nutrition Consultative Groups (IZINCG), when consuming just enough zinc to meet
physiological needs, about 27 to 35 percent is absorbed from diets with a relatively
low amount of phytic acid, While 19 to 26 percent is absorbed from diets with
relatively higher amounts. R

%#E’Jﬂ&tlézﬁyljﬂtaﬂﬂﬁlﬁ TNBENEERTERNEE. REEGFEFRREZN
IZINCG ﬁ RN A RAEESE ﬁﬁmr%%Mﬁwm M Uk
Hﬁ MEBER  YUERESERKWEHRN192126%,



Folic AcidH B8

Folic Acid Compound Used HEE & WK A

Pteroyl monoglutamic acid is the form of folic acid used in fortification. It is light
yellow in color, but this does not affect the sensory aspects of the food because
of the small amounts added. The compound is relatively stable with some loss
from exposure to light and food preparation. 4t 4 ZBc2 A fE 581 A HER Ay — T 72
X, ARER , ERERRBEL&ER , AR FMEN , HXNRE , EEMBY
EE , BANRENBERTEER X,

Pteroyl monoglutamic acid is only slightly soluble in water, but is easily soluble in
the low pH of the stomach.H BREZHMKAEREBHWPHERSEHRETZE. R

Folic Acid Bioavailability H B8/ 4 Y253%

Folic acid provided in fortified foods is more readily absorbed than natural food
folate. On average 1.7 times more is absorbed. %38 {L & i 58 B9 H B b R A
H#&Z R, R



Riboflavin (B2)#&% & &
Niacin (B3)HEs

Pyridoxine (44 3%B6)
= Cobalamin (#4£%B12)

=  Folic AcidHE&




Thiamin (vitamin B1)Wi& ( 44 3%B1)

Thiamin Compounds Used 44 £B1E &K EH

=  For flour fortification thiamin mononitrate is the preferred fortificant
compound as it is less soluble in water than thiamin hydrochloride.
Both compounds are white or almost white in color and thus do not
affect the color of the flour product. E#58{LH B R R IFHEICESY
HRBRESMNDBET K AHESYRENEEE , AR IEEY
FmiEe,

=  Both thiamin compounds are susceptible to losses from exposure to
light and heat and alkaline conditions (pH over 7).F 4 £ ZB1E &Y
SZERBERLKTNZRANERE (PHEBNT ) RAENEEMBRK.



Riboflavin (vitamin B2)#&Z# % ( £4%B2)

Riboflavin Compound Used & &ZE SR

=  The only vitamin B2 source used in cereal fortification is riboflavin. Itis
soluble in water. The compound is yellow in color.{X F{E4 &= EB2E A 7E
AYBRCPHIRERRKEBEN , FETHEREN,

= Riboflavin preparations differ in their physical properties and crystalline
structure, which influences its color, solubility and particle size. Only
products designated by the manufacturer for flour fortification should be
considered for use. X EEZNEZ SN ERFENREEHTE | &
WEAE , FEENMARST  RERFEEEENEY R mERE
Ho

=  Riboflavin compounds are highly unstable when exposed to light. % &%
EEMHEREREXATIIEFRE, R



Niacin (vitamin B3)}f# ( 4£4£3%£B3)

Niacin Compounds Used B & & Y19 {E

=  There are two niacin compounds commonly used in fortification:
nicotinic acid (normally just called niacin) and nicotinamide.
Nicotinamide is soluble in water, while nicotinic acid is relatively
insoluble in water but soluble in alkaline environments. Niacin
does not cause color changes to the flour as it is white in color.i&
EEATMERSESYERAERLY  ERE ( BEWER ) AR
RERAT KN , FBRENTATKERBTHRMUEIE, HERER
BRI EBHNEeRREE,

= Nicotinic acid 